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SAFETY NOTICE

The attention of officers and operating personnel is directed to Chapter 67 of the Bureau of
Ships Manual or superseding instructions on the subject of radio-safety precautions tobe ob-
served.

This equipment employs voltages which are dangerous and may be fatal if contacted by op-
erating personnel. Extreme caution should be exercised when working with the equipment.

While all practicable safety precautions have been incorporated in this equipment, the fol-
lowing rules must be strictly observed.

KEEP AWAY FROM LIVE CIRCUITS:

Operating personnel must at all times observe all safety regulations. Do not change tubes
or make adjustments inside equipment with high voltage supply on. Under certainconditions,
dangerous potentials may exist in circuits with power controls in the off position due to
charges retained by capacitors. To avoid casualties, always remove power and discharge
circuits prior to touching them.,

DO NOT SERVICE OR ADJUST ALONE:

Under no circumstances should any person reach within or enter an enclosure for the pur-
pose of servicing or adjusting the equipment withoutthe immediate presence or assistance of
another person capable of rendering aid.

DO NOT TAMPER WITH PROTECTIVE COVERS:

Panels of equipment carrying high voltages are fitted with doors or removable protective
covers. Under no circumstance should any protective cover be removed, short-circuited,
or tampered with inany way, by other than authorized maintenance personnel. All protective
covers should be replaced immediately upon completion of the maintenance operation which
required their removal.

RESUSCITATION

AN APPROVED POSTER ILLUSTRATING THE RULES FOR RESUSCITATION SHOULD BE
PROMINENTLY DISPLAYED IN EACH ROOM. POSTERS MAY BE OBTAINED UPON RE-
QUEST TO THE BUREAU OF MEDICINE AND SURGERY.



PREFACE

This volume contains a detailed description of Receiving
Central AN/TSR-1 containers, provides installation de-
tails of Receiving Central Antennas, ground system and
primary power system, describes the overall operation
of the AN/TSC-35 Communication System, and contains
a technical description of the special circuits employed
at the Receiving Central.

i/ii






UNCLASSIFIED

VOLUME I
RECEIVING CENTRAL AN/TSR-1

Table of Contents

TABLE OF CONTENTS

SECTION |—DESCRIPTION OF AN/TSR-1

CONTAINERS
Paragraph
1-1 Introduction. . . . . . . . . ..
1-2 General . . . .. ... ...
1-3 Rack BaseDuct . . . . . .
1-4 Rack and Equipment
Mounting . . . . . . . . .
1-6 Rack Wiring . . . . . . .
1-9 Container Wiring. . . . . .
1-10 Detailed Description of AN/TSR-
1 Containers . . . . . . . . ..
1-11 Receiving Central Group OA-
3887/TSR-1 (Container RA1). .
1-12 Left Side Equipment . . . .
1-14 Right Side Equipment .
1-16 Typical Operation, Torn-
Tape Relay . . . . . . ..
1-18 Signal Duct and Cable
Installation . . . . . . .
1-19 RED Signal Duct and
Cabling. . . . . . . ..
1-22 Power Distribution. . . . .
1-23 Receiving Central Group OA-
4936/TSR-1 (Container RA2). .
1-24 Off-Line Area. . . . . ..
1-26 Repair Area. . . . . . ..
1-27 Test Equipment Supplied,
OA-4936/TSR-1 (Container
RA2) . . . .. .. .. ..
1-28 Signal Duct and Cable
Installation . . . . . . ..
1-29 RED Signal Duct ..
1-30 BLACK Signal Duct . . .
1-31 Power Distribution., , . . .
1-33 Receiving Central Group OA-
7041/TSR-1 (Container RA3). .
1-34 Special Construction
Features . . . . . . . ..
1-35 Equipment Installation . . .
1-36 Right Side Equipment
1-37 Left Side Equipment . . .
1-38 KW-26-Equipment . . . . .
1-39 RED Control Rack . . . . .
1-41 Special Distribution
Frame. . . , . e e
1-42 DC Patchfield. . . . . .
1-43 Audio Patchfield. . . . .
1-45 Tone Converter Drawer .
1-46 Loop Supply Drawers
1-47 Meter Unit . ..
1-48 RED INTERCOM Unlt . .
1-49 BLACK Control Rack, . . .
1-50 Teletype Equipment .
1-51 RF Distribution . . . . . .
1-52 Test Equipment Supplied, OA-

AN/TSC-35

7041/TSR-1(Container RA3) .

SECTION |—DESCRIPTION OF AN/TSR-1

Paragraph

1-53
1-54
1-55
1-57
1-59

1-61

CONTAINERS (CONT)

Signal Duct Installation .
RED Signal Duct . . .

BLACK Signal Duct, . . .
Power Distribution . . . . .

Teletype Central AN/TGC-

16 (Container RB1). . . . . . .

Main Distribution
Frame, RED,

RED Audio Patchfield.
KW-37 Facility
Installation. . . . . . .

KW-37 Mounting

Frame . . .

KW-37 Tone Converter

Rack . . . .. ..

Teletype Equipment. . . . .
TTY Test Equipment . . . .

Signal Duct and Cable

Installation, . . . . . . . .

Receiving Central Group OA-

4937/TSR-~1 (Container RB2) . . .

Right-Side Equipment .

Left Side Equipment. . . . .

Typical KW-26 Rack . . . .
Equipment Mounting . . .
Rack Construction . . . .

KW-26 Tone Converter

Drawer . . . . . . . . .

KW-26 Order Wire Rack

Assembly . . . . .. . ..

KW-26 Order-Wire

Control Panel . . . . . . .
KW-T7 Rack Assembly . . . .

RB2 Signal Duct and Cable

Installation. . . . . . . . .

KW-26 Signal and In-

dicator Lamp Cabling. . . .

KW-26 Order Wire
Cabling .

Power D1str1but10n, RB2
Receiving Central Group OA-
4938/ TSR-1 (Container
RB3). . . ...

Modified KW-26 Tone

Converter Drawer, . . . . .

KW-26 Order-Wire
Racks . . .
RBRB3 Signal Duct and

Cable Installation. . . . . .

RED Program Board. . . .

Right-Side Equ1pment o e e
Left Side Equipment. . . . .
KW-26 Equipment Racks. . . .

Page

1-12
1-17
1-17
1-17



Table of Contents

UNCLASSIFIED

SECTION |—DESCRIPTION OF AN/TSR-1

Paragraph
1-107
1-108
1-109
1-111
1-113
1-115
1-117
1-120
1-121
1-122

1-125
1-126

1-127
1-128
1-129
1-130

1-131
1-132

1-133
1-134
1-135
1-136
1-137
1-138

1-140
1-141

1-144
1-145

1-147
1-149
1-151

1-152
1-153

1-154
1-156
1-157

1-159
1-161

1-162

iv

CONTAINERS (CONT)

KW-26 Order Wire Cabling .

Power Distribution. . . .
Receiving Central Group OA-
4939/TSR-1 (Container RC1).

Equipment Installation . . .
AN/UGC-1A Rack Assembly.

AN/UGC-1A Equipment
AN/UGC-1A RED Tone
Converter Drawer. . .
AN/UGC-1A RED Loop
Supply Drawer .

AN/UGC-1ABLACKTone

Converter Drawer.
Signal Duct and Cable
Installation . . . . . .
Power Distribution. . . .

Maintenance Equipment Group

OA-4941/TSR-1 (Container RD1)

Left Side Equipment .
Right Side Equipment .

CE—Y

.

.« .

Test Equipment Supplied . .

Signal Duct and Cable
Installation . .
Power Dlstrlbutlon .

Supply Center OA-4942/TSR- 1

(Container RD2) . . . . .
Equipment Installation .
Power Distribution. . .

Teletype Central AN/TGC- 17

(Container RE1) . . . . . ..
Left Side Equipment . . . .

Right Side Equipment. . .
Main Distribution Frame,
Black. . . . . .

BLACK Program Board .

BLACK TTY and Audio

Patchfields . . . . . . .

TTY Equipment Racks . .
Test Equipment Rack RE-
1,15 . . . . .

Test Equipment Rack RE-
1.19 . . . . .
Signal Duct and Cable

Installation . . . e e
Tone-Telegraph Termmal

Equipment Wiring . .
Power Distribution.
Receiving Central Group OA-
4943/TSR-1, (Container RE2)
Voice Operating Position

RE2.23. . . . .

Voice Equipment Rack
RE2.21. . . . . . . ..
Voice Equipment Rack
RE2.25. . . . . .
Microwave Equlpment
VHF Equipment Rack
RE2.27. . . . . .
UHF Equipment Racks
RE2.29, RE2.31.

Page

1-28
1-28

1-28
1-28
1-28
1-28
1-28
1-35

1-35

SECTION |—DESCRIPTION OF AN/TSR-1

Paragraph

1-163

1-165
1-166

1-169
1-170
1-172
1-174
1-175
1-176
1-179
1-180
1-181
1-186
1-188
1-190
1-193
1-194

1-196
1-197

1-199
1-200
1-201
1-203
1-204
1-205

1-206
1-207

1-208
1-209

1-210

1-213
1-215

1-216
1-217
1-219
1-220
1-221

1-223
1-224

CONTAINERS (CONT)

Signal Duct and Cable
Installation. . . . . .
Power Distribution . .

Page

Receiving Central Group OA-

4944/TSR-1 (Container RE3)
Right Side Equipment . .
AN/FRR-60 Installation .
TTY, Rack RE3.12 . .,
RLPA Control Rack,
RE3. 2 .. ..
Left Side Equxpment .
Receivers IDF.

TD-411/UGC Demultlplexer

Rack RE3.11 ., .
VLFC Rack RE3.13 .

High- Frequency FSK Racks.

Low-Frequency FSK Rack

RE3.31. . . . .

FSK Converter Rack
RE3.33. . . . . .
Monitor Receiver Rack
RE3. 35. .
Monitor Receiver Racks
RE3.37 and RE3.39 . .
Signal Duct and Cable
Installation . . . .
Power Distribution

. 1-50

. 1-55
. 1-55
1-55
1-56
. 1-56

1-56

Receiving Central Group AN/

TSR-2 (Container RE4) .
Left Side Equipment .
Right Side Equipment .
AN/FRR-60 Installation .
SPP-40416 RF Sw1tch1ng
Patch Panel. . . .
CU-656/U RF
Multicoupler .

LFD-1 Low- Frequency
Antenna Distribution Unit.
Antenna Entry Box.

.. 1-57

Receivers RF Distribution

Facility . . e .
RF Patchfleld e e

CU-656/U Multicoupler

Racks . . .
RF Distribution Fac111ty
Cabling. . . . . .

Facsimile Installatlon .
Facsimile Equipment
Rack RE4.27.

Signal Duct and Cable

Installation . . .

Power Dlstrlbutlon,
RE4. . . . . . ..

Receiving Central Group OA-

4945/TSR-1 (Container RF1).
Right Side Equipment . .
Left Side Equipment . .

Teletype Equipment . .
TT-176A Equipment

Racks. . . . + « &

L 157

1-58
1-58
1-63
. 1-63
. 1-63
1-63
1-63

1-63

AN/TSC-35



UNCLASSIFIED

SECTION I—DESCRIPTION OF AN/TSR-1

Paragraph
1-225
1-227
1-228
1-229
1-230
1-232
1-235
1-238
1-239
1-240
1-231
1-242
1-244
1-245
1-246

1-247
1-248

1-249
1-250
1-251
1-252
1-254
1-257
1-260
1-264
1-267
1-269

1-270
1-273

1-276

1-277
1-279

1-281
1-282
1-285
1-288
1-289
1-290

1-291
AN/TSC-35

CONTAINERS (CONT)

AN/FGC-59 Equipment,

-

AN/UGC-5 Equipment . .

TT-47 Internal Order
Wire Equipment.

Signal Duct and Cable

Installation, RF1.

RED Signal Duct. .

Power Distribution, RF1 .

Control Monitor Group OA-
4950/TSR-1 (Container RF2),

Left Side Equipment . .

Right Side Equipment.

CW Operating Positions. .
Receiver Control Panels,
RF2 . .. .. .
Transmitter Control
Panels, RF2 . . . . .

Morse Code Converter Rack

RF2.17. . . . .
660A Tone Converter
Drawer . .

TT-176A Tone Converter
Drawer. . .
Teletype Equlpment

AN/UGC-8 Tone Converter

Panels . . . .
TT-47 Tone Converter
Panels . . . . .
AN/UGC-6 Pony "Tone
Converter Panel. .
Signal Duct and Cable
Installation . . . .
BLACK Signal Duct .
Power Distribution, RF2 .

Control Monitor Group OA-4951/

TSR-1 (Container RF3)
Air-Ground Operating
Positions . . . e

Receiver Control Panel

RF3 . . . .
Transmltter Control
Panel, RF3.

Signal Duct and Cable

Installation . . .

Power D1str1but1on RF3
Receiving Central Group OA-
4966/TSR-1 (Container RG1).

Signal Duct and Cable

Installation . . . . .

Power D1str1but10n. . .

Maintenance Equipment Group

OA-4967/TSR-1 (Container
RH1) . .. .. . .
Left Side Equlpment
Right Side Equipment, .
Test Benches ..
Printer Test Bench ..

Reperforator Test Bench.

Transmitter Distributor
Test Bench .
Repair Bench .

Page

1-63
1-64

1-64
1-64
1-64
1-64
1-69
1-69
1-69
1-69
1-69

1-69

Table of Contents

SECTION I—DESCRIPTION OF AN/TSR-1

CONTAINERS (CONT)

Paragraph
1-292 Sonic Cleaner System .
1-293 Test and Maintenance
Equipment Supplied . .
1-294 Signal Duct and Cable
Installation . . .
1-295 Power Distribution , .,
1-297 Teletype Central AN/TGC- 18
(Container RJ1) .
1-301 Left Side Equipment .
1-303 Right Side Equipment . .
1-304 TT-331 Tone Converter
Panel . . . .
1-305 TT-176A Tone Converter.
1-307 Signal Duct and Cable
Installation. . . . . ..
1-308 RED Signal Duct, RJl e
1-309 Audio Signal Duct, RJ1 .
1-310 DC Signal Duct, RJL .
1-311 Audio Signal Wiring,
NTX Receive. .
1-313 Power Distribution, RJI .
1-315 Teletype Central AN/TGC-19
(Container RJ2) . .
1-317 Equipment Installahon RJZ
1-320 AN/FGC-59 Equipment,
1-323 AN/FGC-73 Equipment.
1-324 NTX Torn Tape Relay,
Typical Operation .
1-327 Signal Duct and Cable
Installation RJ2 . . . . .
1-328 Audio Signal Duct, RJ2 .
1-329 DC Signal Duct, RJ2 . .
1-330 Power Distribution, RJ2 . .
1-332 Power Distribution Group OA-
4968/TSQ-56 (Container GR1). .
1-333 Power Control Group OA-4969/
TSQ-56 (Container RG82) .
1-334 Diesel Engine Generator Set
PU-600/TSQ (Containers
GR3andGR6). . . . . . . . .
1-335 Diesel Engine Generator Set
PU-612/TSQ (Containers
GR4andGR5) . . . . . ..
SECTION II—INSTALLATION
2-1 Introduction . . . e
2-2 Receiving Central AN/TSR 1
Antennas. . . .
2-4 Coaxial Cables e e .
2-6 Receiving Central Ground
System . . e e
2-7 Signal Ground e e e
2-9 Rack and Equipment Groundmg
2-12 Receiving Central Earth
Ground Grid. . . . . e .
2-13 Primary AC Power System
Receiving Central. . . . .
2-14 Primary Power Cabling,
Generators to GR1 ., .
2-16 Standard Power . . .

Page

1-80

1-91
1-91
1-91
1-91
1-91
1-91

1-91

1-91

1-91



Table of Contents

(CONT)
Paragraph
2-117 No-Break Power . . . . . .
2-20 Primary AC Power Distri-
bution, GR1 to Equipment
Containers. . . . .
2-24 Power Line Interference
Filters . . .
2-25 Power Dlstrlbutlon Recelvmg
Central Containers . . . .
2-26 Power Distribution Tables.

3-80
3-91
3-101
3-107

3-109

3-115

3-119

vi

SECTION II—INSTALLATION

SECTION 1Il—SYSTEM OPERATION

Introduction . . . e e e e
Operational Concept

Tone Conversion System.
Tone Converters and Loop
Supplies . . . .

Model 6002- lModulator ..

Model 6002-2 Demodulator.
Model 6004-1 Trip-Control
Modulator . . . .
Model 6004-2 Trlp-Control
Demodulator . . .
Model 6006 Loop Supply
Tone Converter Operation .

Phase-~Shift Tone Converters.

Demodulator Phase De-

tection Characteristics . . .

Frequency Shift Tone
Converters.

Typical Circuits . . ..

Program Patching, Audlo

Signal . .
Program Patchmg, DC

Signal . . . . ..
Typical Point- to-Pomt

Receive Circuit., , . . . . .

TTY Signal Path . . .

Voice Sigral Path
Typical Point-to-Point
Send Circuit . . .

Typical 4-Channel Multlplex

Send Circuit . . .

Typical 4-Channel Multlplex

Receive Circuit .
Typical CW Send/Recelve

Circuit . . . . .

Typical Search and Rescue
Send/Receive Circuit . .
Typical Facsimile Send/
Receive Circuit. ., . .
Typical Circuit Program-
ming, Container RA3 . .
Typical Local KW-26
Circuit Programming
RA3 . . . ..
Typical Remote KW 26
Circuit Programming

RA3 . . ..

Voice and CW Operatmg

Positions. . . . . . . .. ..

UNCLASSIFIED
SECTION Il—SYSTEM OPERATION
(CONT)
Page Paragraph Page
2-2 3-120 Point-To-Point Voice
Operating Positions, RE2. . . 3-28
3-122 Receiver Control and
2-6 Programming, RE2 . . . 3-28
3-126 Transmitter Control and
2-7 Programming, RE2 . , . . 3-34
3-131 CW Operating Positions Con-
2-7 tainer RF2 . . . . . . 3-34
2-7 3-132 Receiver Control Panel RF2 3-34
3-136 Transmitter Control Panel
RF2 . . .. . . 3-40
3-139 Axr/Ground Operatmg
Positions, RF3 . . . . . 3-40
3-1 3-140 Receiver Control Panel RF3 3-40
3-1 3-143 Transmitter Control
3-1 Panels RF3. . . . 3-45
3-147  Station TTY Internal Order—ere
3-1 System . 3-45
3-1 3-148 Internal Order ere Clrcult 3-45
3-2 3-150 Internal Order-Wire
Circuit, RA3 . . . . . .. 3-45
3-2 3-152 Internal Order-Wire
Programming. . 3-46
3-2 3-154 Transmitting Central In—
3-2 ternal Order-Wire Circuit . 3-46
3-2 3-160 Code Format Converter Systems . 3-46
3-2 3-162 Code Format Converter
Equipment . . e e e 3-51
3-2 3-163 AN/UGC-6 Teletype
Equipment . . ., . . 3-51
3-3 3-164 660A Teleprinter to Morse
3-3 Code Converter. . . . . . . 3-51
3-165 660A Tone Converter Drawer. 3-51
3-4 3-166 BSP-2 Speaker-Amplifier . 3-51
3-167 Code Format Converter
3-4 Operation. . . . . 3-51
3-168 CW Operation .. 3-51
3-5 3-170 RATT Operation. . . 3-51
3-6 3-171 KW-26 Order-Wire Control
3-6 Panels . . . . . . 3-52
3-178  Point-To-Point Order ere
3-6 Control Circuit. . . . . ., . . 3-52
3-12 SECTION IV—TECHNICAL DESCRIPTION
OF SPECIAL CIRCUITS
3-15
4-1 Introduction . . . e e e e 4-1
3-16 4-2 AN/FGC-59 Tone Converters .. 4-1
4-3 TT-331 Tone Converter Panel. 4-1
3-21 4-6 TT-333 Tone Converter and
Loop Supply-Relay Panels . . 4-1
3-22 4-11 KW-26 Tone Converter Drawers , 4-2
-12 Right-Hand Tone Converter
3-27 Drawer . . 4-2
4-19 Left-Hand Tone Converter
Drawer . . . . .. . 4-6
3-27 4-21 Modified KW-26 Tone
Converter Drawer . . 4-6
4-24 KW-26 Order-Wire Control
3-27 Panel. . . . . .. .. . 4-6
4-31 AN/FGC-60(V) Telegraph Termi-
3-28 nal Tone Converters . . . . . . 4-15

AN/TSC-35



UNCLASSIFIED Table of Contents

SECTION IV—TECHNICAL DESCRIPTION SECTION IV-—TECHNICAL DESCRIPTION
OF SPECIAL CIRCUITS (CONT) OF SPECIAL CIRCUITS (CONT)
Paragraph Page Paragraph Page
4-33 AN/FGC-60/19 Demodulator 4-110 AN/UGC-5, AN/UGC-6 Tone
Tone Converter Drawer . . . . 4-15 Converter Panel . . . . . . . . 4-40
4-317 AN/FGC-60/19 Modulator 4-112 AN/UGC-B, TT-47, TT-171
Tone Converter Drawer . . . 4-16 Tone Converter Panel. . . . . . 4-40
4-41 AN/FGC-60/22 Demodulator Tone 4-114 2067 System Tone Converter
Converter Drawer. . . . . . . . 4-16 Drawer . . . e e e e 4-40
4-45 AN/FGC-60/22 Modulator 4-119 FSK Tone Converter Panels . . . 4-44
Tone Converter Drawer . . . . 4-16 4-121 FSK Tone Converter Panel,
4-49 AN/FGC-60/23A Demodulator DryKey. . . . . .. e e . 4-47
Tone Converter Drawer . . . . 4-16 4-124 FSK Tone Converter Panel,
4-53 AN/FGC-60/24 Tone Con- WetKey. . . v v v v o v .. 4-47
verter Drawer . . . . . . . . 4-19 4-128 AN/GGM-1 Tone Converter Panel 4-48
4-58 AN/UGC-1A Tone Converters. . . 4-20 4-132 Container RA3 Tone Converters . 4-49
4-59 AN/UGC-1A BLACK Tone 4-133 RED Tone Converter Drawer,
Converter Drawer . . . . . . 4-20 RA3.16. . . . ... ... . 4-49
4-63 AN/UGC-1A RED Tone 4-136 BLACK Tone Converter Drawer,
Converter Drawer . . . . . . 4-29 RA3.15. . . . . . . . 4-50
4-80 KW-37 Tone Converters . . . . . 4-32 4-139 Loop Supply Drawers, RA3 . 4-50
4-81 KW-37 BLACK Tone 4-143 660A Tone Converter Drawer . . 4-50
Converter Drawer . . . . . . 4-32 4-147 HW-19 Tone Converter Drawer . 4-50
4-87 KW-37 RED Tone 4-152  Voice Operating Position, RE2. . 4-55
Converter Drawer. . . . . . . 4-36 4-153  Operating Positions RF2, RF3 . . 4-55
4-93 KW-3T7 Order-Wire Equipment 4-154  Facsimile Position Wiring. . . . 4-55
Rack . . ... ... .... 4-36 4-155 Test Bench Wiring, RH1. . . . . 4-60
4-95 Point-to-Point Order-Wire Tone 4-156 Equipment Rack Wiring RE2 ., . . 4-60
Converter Panel. . . . . . . . . 4-36 4-157  Antenna Patch and Multicoupler
4-102 Internal Order-Wire Tone Rack RA3.19. . . . . .. . .. 4-60
Converter Panel . . . . . . . . 4-39 4-158 TD-411/UGC Demultiplexer
4-106 TTY Monitor Tone Converter Rack RE3.11., . . . « v v « « . 4-60
Panel . . . .. e e e e e .. 440 4-159 AN/FCC-17 Cabling. . . . . . . 4-60

AN/TSC-35 vii



List of Illustrations

UNCLASSIFIED

VOLUME I
RECEIVING CENTRAL AN/TSR-1

LIST OF ILLUSTRATIONS

SECTION |I—DESCRIPTION OF AN/TSR-1

Figure
1-1

1-2

1-3

1-4

1-5

1-6

1-8

1-9

1-10

1-11

1-12

1-13

1-14

1-15

1-16

viii

CONTAINERS
Title

Page

Site Plan, Receiving Central AN/

TSR-1 Containers . . . . . . »

Receiving Central Group OA-
3887/TSR-1 (Container RA1-

HICOM/ASC Left Side). . . . .

Receiving Central Group OA-
3887/TSR-1 (Container RA1-

HICOM/ASC Right Side) . . . .

Receiving Central Group OA-
4936/TSR-1 (Container RA2,
Off-Line and Crypto Repair)
Receiving Central Group OA-
7041/TSR-1 (Container RA3
Right Side) . . . . . . . . .
Receiving Central Group OA-
7041/TSR-1 (Container RA3
Left Side). . . . . .
Teletype Central AN/TGC 16
(Container RB1 Classified
Control) . . . . . . . ...
Receiving Central Group OA-
4937/TSR~1 (Container RB2 -
Crypto, Right Side) . . . . .
Receiving Central Group OA-
4937/TSR-1 (Container RB2 -
Crypto, Left Side). . . . . .
Receiving Central Group OA-
4938/TSR-1 (Container RB3 -
Crypto, Right Side)

Receiving Central Group OA-
4938/TSR-1 (Container RB3 -
Crypto, Left Side). . . . . .
Receiving Central Group OA-
4939/TSR-1 (Container RC1,
Multi-Channel Crypto) . . .
Maintenance Equipment Group
OA-4941/TSR-1 (Container
RD1-Electronic Repair) . .
Supply Center OA-4942/TSR-
1 (Container RD2-Supply), . .
Teletype Central AN/TGC-17
(Container RE1, Unclassified
Control, Left Slde) o« . e
Teletype Central AN/TGC- 17
(Container RE1, Unclassified
Control, Right Side) o« e e e e
Receiving Central Group OA-
4943/TSR-1 (Container RE2,
HICOM Voice and Microwave),
Receiving Central Group OA-
4944/TSR-1 (Container RE3,
Receivers, Right Side). . . .

. 1-2

1-3/1-4

1-5/1-6

.1-9/1-10

1-13/1-14

1-15/1-16

1-19/1-20

1-23/1-24

1-25/1-26

1-29/1-30

1-31/1-32

. 1-33/1-34

1-37/1-38

1-39/1-40

. 1-43/1-44

1-45/1=46

1-47/1-48

1-51/1-52

SECTION |—DESCRIPTION OF AN/TSR-1

Figure

1-19

1-20

1-21

1-22

1-23

1-24

1-25

1-26

1-27

1-28

1-29

1-30

2-1

2-2

2-3
2-4
2-5

2-6

CONTAINERS (CONT)

Title Page
Receiving Central Group OA-
4944/TSR-1 (Container RE3,
Receivers, Left Side) , .1-53/1-54

Receiving Central AN/TSR-2
(Container RE4, Receivers,
LeftSide) . . . . . . . ... 1-59/1-60
Receiving Central AN/TSR-2
(Container RE4, Receivers,
Right Side). e e e e
Receiving Central Group, OA-
4945/TSR-1 (Container RF1-
Message Center, Right Side). ,1-65/1-66
Receiving Central Group OA-
4945/TSR-1 (Container RF1-
Message Center, Left Side) .
Control Monitor Group OA-
4950/TSR-~1 (Container RF2,
CW, Ship/Shore . . . . . . . 1-71/1-72
Control-Monitor Group OA-

4951/TSR-1 (Container RF3,

Air-Ground) . . . . . . . .. 1-75/1-16
Receiving Central Group OA-

4966/ TSR-1 (Container RG1-
Communication Office) .. 1-77/1-18
Maintenance Equipment Group
OA-4967/TSR-1 (Container

RH1-TTY Repair)
Teletype Central AN/TGC-18

(Container RJ1-NTX Receive,

Right Side). . . . . . . ... 1-85/1-86
Teletype Central AN/TGC-18
(Container RJ1-NTX Receive,
Left Side) . ..
Teletype Central AN/TGC 19
(Container RJ2-NTX Send) .

.1-61/1-62

.1-67/1-68

.1-87/1-88
.1-89/1-90

SECTION I|I—INSTALLATION

Antenna Field, Receiving
Central AN/TSR-1 . . . . . .
Signal Grounding, KW-26 Order-
Wire Control Circuit, RB2 and
RB3. . .. .. 2-5
Equipment Rack Groundmg Re-

ceiving Central AN/TSR-1, . . . 2-6
Rack Grounding Details, Re-

ceiving Central, . . . . . . . . 2-7
Earth Ground Grid, Receiving

Central AN/TSR-1 . . . . . . 2-9/2-10
Power Distribution, From Gen-

erators to GR1, Receiving

Central AN/TSR-1

.2-3/2-4

AN/TSC-35



UNCLASSIFIED List of Illustrations

SECTION II—INSTALLATION (CONT) SECTION 11I—SYSTEM OPERATION
(CONT)
Figure Title Page Figure Title Page
2-1 Power Distribution From GR1, 3-25 KW-26 Order-Wire Control
Receiving Central AN/TSR-1  .2-13/2-14 Circuit, Block Diagram . . . . . 3-56
2-8 Power Line Interference Filter, 3-26 Point-to-Point Order Wire
Receiving Central . ., . . . . .2-15/2-16 Control Circuit, Block Diagram 3-57/3-58
2-9 Power Distribution, Container
RB2............. 2-17/2-18 SECTION IV—TECHNICAL DESCRIPTION
2-10 Power Cablmg, RB2 ..... 2-19/2-20 OF SPECIAL CIRCUITS
2-11 Power Distribution, Container
RFl . ... ... 2-21/2-22 4-1 TT-331 Tone Converter Panel,
2-12 Power Cabling, Container RF1 .2-23/2-24 Isometric View. . . . . . . . . 4-2
4-2 TT-331 Tone Converter Panel, y
Wiring Diagram . . . . . 4-3/4-4
SECTION Ill—SYSTEM OPERATION 4-3 TT-333 Tone Converter Panel,
Isometric View. . ., . . . . .. 4-5
3-1 Basic Tone Converter Circuit, 3-3 4-4 TT-333 Loop Supply and Relay
3-2 Typical Trip Control Circuit . . . 3-4 Panel, Isometric View, . . 4-5
3-3 Typical Audio Circuit Program 4-5 TT-333 Loop Supply-Relay Panel
Patches., . . . . .. .. e . . 3-5 Wiring Diagram . . . . . . . 4-7/4-8
3-4 Typical DC Circuit Program 4-6 AN/FGC-59 TD-Monitor Tandem
Patches . . . . . ... ... . 3-5 Operation, Block Diagram. . , ., 4-9
3-5 Typical Point-to-Point Receive 4-7 KW-26 Tone Converter Drawer,
Circuit . ... .. ..... 3-7/3-8 Right Hand, Isometric View . . . 4-10
3-6 Typical Point-to-Point Send 4-8 KW-26 Tone Converter Drawer,
Circuit. . . . .. .. .. .. 3-9/3-10 Right Hand, Wiring Diagram. . 4-11/4-12
3-1 Typical 4-Channel Multlplex 4-9 KW-26 Typical Circuit Cabling
Send Circuit . ., . .. . . . . 3-13/3-14 Diagram., . . . . . . . . . . 4-13/4-14
3-8 Typical 4-Channel Multiplex 4-10 KW-26 Tone Converter Drawer,
Receive Circuit. . . . . . . .3-17/3-18 Left-Hand, Isometric View 4-15
3-9 Typical CW Send/Receive 4-11 KW-26 Tone Converter Drawer,
Circuit, . . . e e e . . .3-19/3-20 Left Hand, Wiring Diagram . . 4-17/4-18
3-10 Typical Search and Rescue Send/ 4-12 KW-26 Equipment Rack, RB2
Receive circuit . . . . . . . .3-23/3-24 and RB3, Wiring Diagram . . . . 4-19
3-11 Typical Facsimile Send/Receive 4-13 Modified KW-26 Tone Converter,
Circuit, . . . . . . .. . . .3-25/3-26 Isometric View. . . 4-20
3-12 Local KW-26 RA3, Typical 4-14 Modified KW-26 Tone Converter,
Programming. . . . . .« . .3-29/3-30 Wiring Diagram . . . . . . . 4-21/4-22
3-13 Remote KW-26 RA3, Typical 4-15 KW-26 Order-Wire Control Panel,
Programming. . . . . . . . .3-31/3-32 Wiring Diagram . . . . . . . 4-23/4-24
3-14 Voice Operating Position 4-16 KW-26 Order-Wire Control Panel,
RE2, Front View . . . . . 3-33 Simplified Schematic Diagram , 4-25/4-26
3-15 V01ce Operating Position REZ 4-17 KW-26 Order-Wire Control Panel
Receive Block Diagram . . . 3-35/3-36 Switches. . . . . . . . . ... 4-27
3-16 Voice Operating Position, RE2, 4-18 KW-26 Order-Wire Control Rack,
Send Block Diagram . . . . . 3-37/3-38 Typical Wiring Diagram. . . . 4-28
3-17 CW Operating Position RF2, 4-19 AN/FGC-60/19 Demodulator Tone
FrontView. , . . . . . . .. . 3-39 Converter Drawer, Isometric View 4-29
3-18 Receiver Control Panel RF2 and 4-20 AN/FGC-60/19 Demodulator Tone
RF3, Functional Block Diagram 3-41/3-42 Converter Drawer, Wiring Diagram 4-30
3-19 Transmitter Control Panel, RF2 4-21 AN/FGC-60/19 Modulator Tone
and RF3, Functional Block Converter Drawer, Isometric View  4-31
Diagram . . . . . « « ¢ v v . . 3-43 4-22 AN/FGC-60/19 Modulator Tone
3-20 Voice and CW Operation Positions Converter Drawer, Wiring
RF3, Front View . . . . . . 3-44 Diagram. . . . . . . . . . . 4-33/4-34
3-21 Statlon Internal Order-Wire System, 4-23 AN/FGC-60/22 Demodulator Tone
Block Diagram . . . . . . . 3-47/3-48 Converter Drawer, Isometric View 4-35
3-22 Station Internal Order-Wire RA3, 4-24 AN/FGC-60/22 Demodulator Tone
Typical Programming . . . . 3-49/3-50 Converter Drawer, Wiring
3-23 Code Format Converter Systems Diagram. . . . . . . . . 4-37/4-38
RF2, Block Diagram. . . . . 3-53/3-54 4-25 AN/FGC-60/22 Modulator Tone
3-24 KW-26 Order-Wire Control Converter Drawer, Isometric
Panel, Front View. . . . . . . . 3-55 View . . . . .. ... .. . 4-39

AN/TSC-35 ix



List of Illustrations

UNCLASSIFIED

SECTION IV—TECHNICAL DESCRIPTION
OF SPECIAL CIRCUITS (CONT)

Figure

4-26

4-217

4-28
4-29

4-30

4-31

4-35
4-36
4-317
4-38
4-39
4-40

4-41

4-42
4-43
4-44
4-45

4-46

4-47

4-48

4-49

4-50

Title

AN/FGC-60/22 Modulator Tone
Converter Drawer, Wiring
Diagram. .

AN/FGC- 60/23A Demodulator
Tone Converter Drawer,

Wiring Diagram . .
AN/FGC-60/24 Tone Converter
Drawer, Isometric View . . .
AN/FGC—60/24 Tone Converter
Drawer, Wiring Diagram
AN/UGC-1A BLACK Tone
Converter Drawer, Isometric
View . . .
AN/UGC- lA BLACK Tone
Converter Drawer, Wiring
Diagram ..

AN/UGC-1A RED Tone Converter
Drawer, Isometric View . . .
AN/UGC 1A RED Tone Converter
Drawer, Wiring Diagram
AN/UGC-IA RED Tone Converter
and Loop Supply, Interconnecting
Wiring .

AN/UGC-1A RED Loop Supply
Drawer, Isometric View
AN/UGC-I RED Loop Supply
Drawer, Wiring Diagram
AN/UGC-1A Typical Circuit,
Block Diagram . .
AN/UGC-1A Racks RCl 8 1.11
and 1.14, Wiring Diagram.
KW-37 BLACK Tone Converter
Drawer, Isometric View .
KW-37 BLACK Tone Converter
Drawer, Wiring Diagram
KW-37 Tone Converter/Loop
Supply Rack, RB1.32, Wiring
Diagram .

KW-37 Typ1ca1 C1rcu1t Cabhng,
Block Diagram . . .
KW-37 RED Tone Converter
Drawer, Isometric View
KW-37 RED Tone Converter
Drawer, Wiring Diagram
KW-37 Order-Wire Rack

RB1. 26, Wiring Diagram .
Point-to-Point Order-Wire
Tone Converter Panel,
Isometric View

Point-to-Point Order- W1re
Tone Converter Panel,

Wiring Diagram . .
Point/Point Order- W1re &
Monitor TTY Rack REL1. 21,
Wiring Diagram . . . .
RED Point/Point Order- Wire &
Monitor Rack, Typical Wiring
Diagram . .
Internal O/W Tone Converter
Panel, Isometric View

Page

. 4-41/4-42

4-43

4-44

.4-45/4-46

4-47

4-48
4-49

.4-51/4-52

.4-53/4-54

4-55
4-56
.4-57/4-58
4-59

4-60

.4-61/4-62

.4-63/4-64
.4-65/4-66
.4-67/4-68

.4-69/4-170

4-7

4-72

4-173

4-74

4-175

4-176

SECTION IV—TECHNICAL DESCRIPTION

Figure

4-51

4-52

4-53
4-54
4-55
4-56
4-57
4-58

4-59

4-60

4-61

4-62

4-63

4-64
4-65
4-66
4-67

4-68

4-69
4-10
4-T71
4-72
4-73
4-74
4-175

4-176

OF SPECIAL CIRCUITS (CONT)

Title Page
Internal Order-Wire Tone
Converter Panel, Wiring
Diagram 4-17
Internal Order ere & Monltor
TTY Rack RE1.23, Wiring
Diagram 4-178
TTY Monitor Tone Converter
Panel, Isometric View 4-79
TTY Monitor Tone Converter
Panel, Wiring Diagram 4-80
Typical Monitor TTY Rack,
Wiring Diagram 4-81
TT-176A Monitor Tone Converter
Drawer RF2. 17, Isometric View . 4-82
TT-176A Tone Converter Drawer,
RF2.17, Wiring Diagram . . 4-83
AN/UGC-5 and AN/UGC-6 Tone
Converter Panel, Isometric View. 4-84
AN/UGC-5 and AN/UGC-6 Tone
Converter Panel, Wiring
Diagram . . . . .4-85/4-86
AN/UGC-8, TT 47 TT 171 Tone
Converter Panel Isometnc
View . .. .4-87/4-88
AN/UGC-8, TT- 47 TT-171 Tone
Converter Panel, erlng
Diagram . . .4-89/4-90
2067 System Tone Converter
Drawer RE2, 27, Isometric
View . . . 4-91
2067 System Tone Converter
Drawer RE2. 27, Wiring
Diagram . 4-92
FSK Tone Converter Panel
Isometric View . . . 4-93
FSK Diversity Tone Converter
Panel (Dry Key), Wiring Diagram. 4-94
FSK Tone Converter Panel (Wet
Key), Wiring Diagram . . . 4-95
FSK Equipment Rack RE3. 15
Wiring Diagram . . 4-96
FSK Equipment Racks RE3 1'7
3.21, 3.23 and 3.27, Wiring
Diagram . . 4-97
FSK Equlpment Racks RE3 19 and
RE3. 25, Wiring Diagram . . . 4-98
FSK Equipment Rack RE3. 29,
Wiring Diagram . . 4-99
FSK Equipment Rack RE3 31
Wiring Diagram . . 4-100
FSK Equipment Rack RE3 33
Wiring Diagram . . 4-101
AN/GGM-1 Tone Converter Panel
Isometric View . . 4-102
AN/GGM-1 Tone Converter Panel
Wiring Diagram .. 4-103
RED Tone Converter Drawer
RA3.16, Wiring Diagram 4-104
RED Tone Converter Drawer,
RA3.16, Wiring Diagram 4-105

AN/TSC-35



UNCLASSIFIED

SECTION IV—TECHNICAL DESCRIPTION

Figure
4-717

4-178

4-79

4-80,
4-81
4-82
4-83
4-84
4-85
4-86
4-87
4-88
4-89
4-90
4-91

4-92

4-93

4-94

4-95

4-96

4-97

OF SPECIAL CIRCUITS (CONT)

Title Page
BLACK Tone Converter Drawer
RA3.15, Wiring Diagram. . . ., . 4-106
Loop Supply Drawer, 6 Unit,
RA3.15 & 3.16, Wiring
Diagram . . . . . ¢« ¢« o « o « 4-107
Loop Supply Drawer, 4 Unit,
RA3.15 and RA3.16, Wiring
Diagram . . . . . ... . ... 4-108
RED Control Rack RA3. 16,
Wiring Diagram. . . . . . . . . 4-109
660A Tone Converter Drawer
RF2,17, Isometric View ., ., . . 4-110
660A Tone Converter Drawer
RF2.17, Wiring Diagram. . . . . 4-111
660A Code Format Converter
Rack RF2.17, Wiring Diagram . . 4-112
HW-19 Tone Converter Drawer,
Isometric View . . . . . . . .. 4-113
HW-19 Tone Converter Drawer,
Wiring Diagram. . . . . . . . . 4-114
HW-19/10 Rack RA2. 6,
Wiring Diagram. . . .. .. . . 4-115
Microphone Control Unit REZ2,
Wiring Diagram. . . . . . . . . 4-116

SPU-2 Connections to Audio

Control Circuits. . . . . . . 4-117/4-118
RE2 Receiver Control Panel,

Schematic Diagram . , . . . 4-119/4-120
RE2 Transmitter Control Panel,

Schematic Diagram , ., . . ., 4-121/4-122
RF2 and RF3 Receiver Control

Panel (Typical), Schematic

Diagram . . . . . . . . . . 4-123/4-124
RF2 Receiver Control Panel,

Schematic Diagram . . . . . 4-125/4-126
RF2 and RF3 Transmitter Con-

trol, Schematic Diagram

(Typical CW Circuits) . . . . 4-127/4-128
RF3 Transmitter Control Panel,

Audio Circuit, Schematic Dia-

gram (Typical for three

positions) . . . . . . . . . 4-129/4-130
RF3 Transmitter Control Panel,

Audio Output Circuit, Schematic

Diagram . . . . . . . .. . 4-131/4-132
RF3 Receiver Control Panel,
Schematic Diagram (Remote
Line and Local Audio Inputs
RF3 Receiver Control Panel,
Schematic Diagram (Headphone

Circuits) . . e e e e o . 4-135/4-136

. 4-133/4-134

AN/TSC-35

List of Illustrations

SECTION IV—TECHNICAL DESCRIPTION

Figure

4-98

4-99

4-100

4-101
4-102
4-103
4-104
4-105
4-106
4-107
4-108
4-109

4-110

4-111
4-112
4-113
4-114
4-115

4-116

4-117

4-118

OF SPECIAL CIRCUITS (CONT)

Title Page
RF3 Receiver Control Panel,
Schematic Diagram (Headphone
Indicator Circuits) . . . . . 4-137/4-138
RF3 Receiver Control Panel,
Schematic Diagram (Remote
Output Circuits) . . . . . . 4-139/4-140
RF3 Receiver Control Panel,
Schematic Diagram (Speaker
Muting Circuits) . . . ., . . 4-141/4-142
RF2 Receiver Control Panels,
Interconnecting Diagram. . . 4-143/4-144
RF2 Transmitter Control Panels,
Interconnecting Diagram. . . 4-145/4-146
RF3 Receiver Control Panels,
Interconnecting Diagram. ., , 4-147/4-148
RF3 Transmitter Control Panels,
Interconnecting Diagram . e 4-149
Control Panel Switch, Contact
Configuration, . . . . . . . .. 4-150
FAX Position RE4, 31 and 4. 33,
Wiring Diagram . . .. . . .. 4-151
FAX Equipment Rack RE4, 217,
Wiring Diagram ., . .. . . . . 4-152

Printer Test Bench RHI. 1,

Wiring Diagram ., . . . . . .42153/4-154
Reperforator Test Bench,
RHL. 3, Wiring Diagram . ,
Transmitter Distributor Test
Bench RH1.5, Wiring
Diagram. . . « . o . . . .
Voice Equipment Rack RE2, 21,

4-155/4-156

4-157/4-148

Wiring Diagram . . . . . . . . 4-159

VHF Equipment RE2, 27,

Wiring Diagram . . .. . . . . 4-160

UHF Equipment Rack RE2, 29,

Wiring Diagram ., . .. . ... 4-161

AN/SRC-20 Rack RE2, 31,

Wiring Diagram . . . . . . . . . 4-162

Antenna Patch & Multicoupler

Rack, RA3.19, Rack Wiring . . . 4-163

TD-411/UGC Demultiplexer Rack

RE3.11 (2030 System), Wiring

Diagram. o e s o e s o s o s 4-164

AN/FGC-17 Multiplexer VF

Cabling Connections to De-

multiplexer Equipment Rack

3, Typical of RE2and TC1 . 4-165/4-166

AN/FCC-17 Multiplexer VF

Cabling Connections to Multi-

plexer Equipment Rack 1,

Typical of RE2and TC1. . . 4-167/4-168
Xi



List of Tables

UNCLASSIFIED

VOLUME II
RECEIVING CENTRAL AN/TSR-1

LIST OF TABLES

SECTION |—DESCRIPTION OF AN/TSR-1

Table
1-1
1-2
1-3

1-4

2-1

2-2

2-4

2-5

2-6

2-1

xii

CONTAINERS
Title

Test Equipment Supplied, OA-
4936/TSR-1 (Container RA2) . .
Test Equipment Supplied, OA-
7041/TSR-1 (Container RA3) .
Test Equipment Supplied, OA~
4941/TSR-1 (Container RD1) . .
Test and Maintenance Equipment
Supplied, OA-4967/TSR-1
(Container RH1). . . . . . . .

SECTION [I—INSTALLATION

Primary Power Distribution OA-
3887/TSR-1 (Container RA1) . .

Primary Power Distribution OA-

4936/TSR-1 (Container RA2) . . .

Primary Power Distribution OA-

7041/TSR-1 (Container RA3) . . .

Primary Power Distribution AN/
TGC-16 (Container RB1) . . . .
Primary Power Distribution OA-
4937/TSR-1 (Container RB2) . .

Primary Power Distribution OA-

4938/TSR-1 (Container RB3) , . .

Primary Power Distribution OA-

4939/TSR-1 (Container RC1) . . .

Page

1-8
1-17

1-36

1-80

2-25
2-26
2-27
2-28
2-30
2-31

2-34

Table

SECTION [I—INSTALLATION
(CONT)

Title

Primary Power Distribution OA-
4941/TSR-1 (Container RD1). . .
Primary Power Distribution OA-
4942 /TSR-1 (Container RD2). . .
Primary Power Distribution AN/
TGC-17 (Container RE1). . . . .
Primary Power Distribution OA-
4943/TSR-1 (Container RE2), . .
Primary Power Distribution OA-
4944/TSR-1 (Container RE3). . .
Primary Power Distribution AN/
TSR-2 (Container RE4) . . . . .
Primary Power Distribution OA-
4945/TSR-1 (Container RF1). . .
Primary Power Distribution OA-
4950/TSR-1 (Container RF2). . .

Primary Power Distribution OA-
4951/TSR-1 (Container RF3). . .

Primary Power Distribution OA-
4966/TSR-1 (Container RG1). . .

Primary Power Distribution OA-
4967/TSR-1 (Container RH1). . .

Primary Power Distribution AN/
TGC-18 (Container RJ1), . . . .

Primary Power Distribution AN/
TGC-19 (Container RJ2). . . .

Page

2-35
2-35
2-36
2-37
2-38
2-40
2-42
2-43
2-44
2-45
2-45
2-46

2-47

AN/TSC-35



VOLUME II SECTION I UNCLASSIFIED Paragraph
CONTAINER DESCRIPTION 1-1
VOLUME I
RECEIVING CENTRAL AN/TSR-1

SECTION |

DESCRIPTION OF AN/TSR-1 CONTAINERS

1-1. INTRODUCTION.

This section contains a detailed description of the
equipment installation in the containers at the Receiv-
ing Central AN/TSR-1 which is part of the U.S. Navy
Transportable Communication System AN/TSC-35.
The Receiving Central is comprised of 26 containers
which are installed at the site as illustrated in figure
1-1,

1-2. GENERAL.

The construction details of a basic AN/TSC-35con-
tainer and typical installation of equipment inthe con-
tainers are discussedin Volume Iof this manual. The
installation methods that pertain to the Receiving Cen-
tral containers, where both RED and BLACK signal
wiring and signal ducting is installed, are reviewed in
the following paragraphs. The remainder of this sec-
tion is then devoted to a detailed description of each
Receiving Central container.

1-3. RACK BASE DUCT. All rack bases, except
where otherwise noted, are standard AN/TSC-35 steel
bases that are divided into three compartments which
are used for signal and AC wiring duct. The middle
compartment of the base isused for the AC power duct,
the other compartment (along the wall) and the inner
compartment (along the aisle) for the signal duct.
Where RED and BLACK sigral wiring isrunin the same
base, the outer duct is used for the RED signal cables
andthe inner duct for the BLACK. All rack bases are
boltedto steel tapping plates embedded inthe container
floor.

1-4, RACK AND EQUIPMENT MOUNTING. Equip-
ment racks are bolted to rack bases and to steel tap-
ping plates installed in the container walls. Other e-
quipment and furniture that are mounted onrack bases
are installed in the same way as the equipment racks.
Equipment, furniture and storage cabinets that mount
directly on the floor are bolted to tapping plates in the
floors and walls.

1-5. When an item of equipment or furniture is not
mounted flush againsta container wall, it is supported
by brackets which are boltedto the wall tapping plates
and to the rear of such equipment or furniture. This
does not apply to those items which are mountedin the
center of a container., Centrally mounted equipmentis
provided special bracing during shipment of the con-
tainers.

1-6. RACK WIRING. Two methods of wiring equip-
ment racks are employed at the Receiving Central.

AN/TSC-35

1-7. 1In racks housing equipment associated with RED
and BLACK circuits, RED signal cables, BLACK sig-
nal cables, and the AC wiring is carried in separate
flexible ferrous conduit from the base ducts to the
racks then inrigid conduit upthe rear of the rack, and
again in flexible ferrous conduit to the individual equip-
ment that is mounted in the rack. The separation be-
tween the RED, BLACK, and AC conduit is maintained
throughout the rack.

1-8. In racks housing equipment associated with
BLACK circuits only, signal wiring from outside the
rack is generally terminated in a coaxicon connector
block that is installed inthe rack base. Insidetherack,
signal pairs as required are brought out from each
equipment, harnessedalong a side of the rack, and the
harness is terminated in a coaxicon connector block
that mates with the base mounted coaxiconblock. There
are some exceptions to the above method, such as in
racks whichare adjacenttoan SDF rack where therack
signal harness terminates directly onthe SDF. The
AC power wiring is carried in flexible ferrous conduit
to 2100 raceway mounted vertically along the rear of
the rack. The raceway is equipped with power recep-
tacles for distributing the AC power through plugs and
power cords to the rack mounted equipment.

1-9. CONTAINER WIRING. Where RED and BLACK
signal wiring is installed in a container, the RED and
the BLACK signal cables are run in completely sep-
arated ferrous duct and conduit throughout the con-
tainer and the cables are terminated in separate sig-
nal junction boxes. The separation between RED and
BLACK signal ducting is maintained in the intercon-
tainer ducting throughout the Receiving Central.

1-10. DETAILED DESCRIPTION OF AN/TSR-1
CONTAINERS.

The following paragraphs describe the equipment
layout in each Receiving Central container, and out-
line the function or purpose of the equipment. Thedes-
criptions are supplemented by isometric drawings of
the containers.

1-11. RECEIVING CENTRAL GROUP OA-3887/TSR-1
(CONTAINER RA1).

Receiving Central Group OA-3887/TSR-1 (Contain-
er RA1) is the HICOM/ASC relay area of Receiving
Central AN/TSR-1, providing an 18-linetorn-tape re-
lay facility with 12 receive page-copy monitoring posi-
tions. Equipment installed in the container includes
an AN/FGC-59 torn-tape relay system which consists
of three TT-331 teletype receive groups, six TT-333
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Figure 1-1. Site Plan Receiving Central AN/TSR-1 Containers -

teletype transmitter groups equipped for tandem op-
eration, andthree TT-332transmitter monitor groups;
an AN/FGC-73 programmable multiple-addressee
processing system consisting of a routing console,
eight TT-329 high-speed tape punches (reperforators)
and associated C-4248/FGC-73 punch control units;
twelve TT-176A receive-monitor page printers; a mon-
itor patch panel; two AN/UGC-6's one TT-47; and a
RED INTERCOM unit. Tone converter units are pro-
vided for all teletype equipment. Furniture includes
a message storage cabinet, a supervisor's desk, a
Make-Up table and two large metal storage cabinets.
A dual-readout digital clockunit of the electronic clock
systemis suspended fromthe ceiling at approximately
the middle of the container. This container is equip-
ped with one air conditioning unit.

1-12. LEFT SIDE EQUIPMENT. (See figure 1-2).
All equipment on the leftside of the container is mounted
onstandardrackbase. Three TT-331teletype receive
groups are installed in rack positions RA1.1, 3 and 5.
Each receive group contains six typing reperforators.
The AN/FGC-"73 system control consoleis mounted in
rack position RA1.7. An AN/UGC-6 teletype machine,
usedfor correcting messages, is mounted in rack po-
sition RA1.9. A TT-329 high-speed reperforator and

1-2

POWER PLANT,ELECTRIC

GR-5

associated C-4248/FGC-173 punch-control unit, used
for overflow traffic, are floor mounted in rack posi-
tion RA1.11,

1-13. A supervisors desk is mounted in position
RA1.13. Bolted to the wall directly above the super-
visors desk is a shelf that mounts the REDINTERCOM
unit, A TT-47 station order-wire teletypeis mounted
in rack position RA1,15. The AN/UGC-6 teletype
equipment in rack position RA1. 17is a Run-Off machine
used for preparing page copy from punched tape and for
preparing new tapes. A TT-329 high-speed reperfor-
ator which furnishes tapes of messages that are ad-
dressed to the station, is wall-mounted above the AN/
UGC-6 at position 17, The Make-Up table in position
RA.19 provides space for aditto machine and a paper
cutter. A large metal storage cabinet, equipped with
shelves and doors, is mountedin position RA1.21. The
storage cabinet in position RA1.23 is equipped with
slots, pigeon-holes, and shelves that are used for
storing monitor reels, broadcast tapes, and page copy,
respectively.

1-14. RIGHT SIDE EQUIPMENT. (See figure 1-3)
Rack spaces RAL. 32, 28, 26, 22, 20, and 16 mount six
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VOLUME II SECTION I UNCLASSIFIED Paragraph
CONTAINER DESCRIPTION 1-14

- I. TT-329/AN/FGC-T3
2. C-4248AN/FGC-73
3. SHELF
4.DESK
5. INTERCOM (RED)

’ 6.TABLE
7 STORAGE CABINET
8.MONITOR REEL STORAGE CABINET

- 9. CLOCK ATCENTER OF CONTAINER (NOT SHOWN)

10.AN/FGC-73 CONSOLE
ISOMETRIC-LEFT SIDE ELEVATION
' CONTAINER RA-I

-
.

Figure 1-2. Receiving Central Group OA-3887/TSR-1
(Container RA1-HICOM/ASC Left Side)
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. STORAGE CABINET
.REMOTE CONTROL AIR CONDITIONER
POWER DISTRIBUTION BREAKER PANEL
. KICKPLATE, TERMINAL BOARD MAIN POWER FEED THRU
. LARGE SIGNAL JUNCTION BOX, (RED)
. TT-329 /AN/FGC-73
7. 4248 /AN/FGC-73
8 TTY MONITOR PATCH PANEL

OO bd W —

Figure 1-3. Receiving Central Group OA-3887/TSR-1
{Container RA1-HICOM/ASC Right Side)
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TT-333 teletype transmitter groups, and three associ-
ated TT-332 teletype transmitter-monitor groups are
installed in positions 30, 24, and 18, thus locating a
monitor group between two associated transmitter
groups. Each transmitter group contains six trans-
mitter-distributor (TD) equipments which operate in
tandem (sets of two TD's operating alternately) to pro-
videthree send circuits. Each monitor group contains
six typing reperforators and six take-up reels which
monitor and store the traffic transmitted by the two
adjacent TT-333 equipments. A TT-329 high-speed
reperforator and an associated punch control unit are
located directly above each TT-333. The reperforator
andcontrol units are supportedby wall-mount brackets
which are bolted to tapping plates installed in the wall
for this purpose.

1-15. Rackspaces RA1l. 14, 12, 10, and 8 mount stand-
ardequipment racks that house twelve TT-176A moni-
tor-teletype machines and associated tone converter
units. This equipment is used to monitor received
messages and can be patched to any incoming receive
line by use of the patch panel mounted in position RA1. 6.
A metal clothes locker with doors is installed in rack
position RA1.2. A portable COj fire extinguisher is
mounted on the wall to the left of the clothes locker.

1-16. TYPICAL OPERATION, TORN-TAPE RELAY.
The operation of the torn-tape relay involves both the
AN/FGC-59 and the AN/FGC-73 equipment installed
in this container. The AN/FGC-73 system performs
routing line segregation and high speed delivery of tele-
type tapes to the appropriate send positions. Incom-
ing messages are received on the TT-331 typing re-
perforators which produce punched tapes of the mes-
sages. Each punched tape is torn off the TT-331 and
manually transferred to the AN/ FGC-73 console which
causes an indentical tape to be produced by one or more
of the TT-329 high-speed reperforators. Selection of
the TT-329 unit toreceive a particular message is ac-
complished by programming in the console which routes
each message according to its address or addressees.
Stationtraffic is removed from the TT-329 at position
17 and processed at thislocation, using the AN/UGC-6
and the adjacent make-up table.

1-17. Eachtape of acompleted message to berelayed
is removed (torn-off) from the TT-329 unit and man-
ually inserted in the appropriate TT-333 transmitter-
distributor which transmits the message to a distant
address or addressees. At the same time, a TT-332
reperforator punches a copy of the transmitted mes-
sage on tape for the station file, and the tape is wound
ona take-up reel in the TT-332. When a monitor tape
take-up reel is full, it is removed and the full reel is
placed in a slot at the top of the monitor reel storage
cabinet. The pigeon holes below the reel storage are
usedfor tapes intended for broadcast, while the bottom
shelves are for storage of page copy messages.

1-18. SIGNAL DUCT AND CABLE INSTALLATION.
RED signals in RA1l include the 10-kc phase-shifted
teletype signals toand fromthe RED MDF incontainer
RBI1, the DC control signals fromthe AN/FGC-73 con-
sole to the TT-329 punch control units, and the RED
INTERCOM signals. The BLACK signals in RA1 are
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the 10-kc internal order-wire signal to the TT-47 or-
der-wire machine and the clock signals to the dual
readout digital clockunit. The cables are contained in
asection of 1700 raceway (see figure 1-2) which isin-
stalled along the left front wall and drops down the wall
behind the TT-47 equipment at position RA1.15. The
clock cables leave the 1700 raceway at the 90 degree
elbow near the front and enter the overhead area to
reach the clock.

1-19. REDSIGNALDUCT AND CABLING. The 10-kc
audio signal cables from the TT-333 equipments are
run in the RED base duct and up the right-wall 4 x 4
cable duct to a signal junction box where they termin-
ate on coaxicon connectors. (See figures 1-2 and 1-3
for duct locations.) The 10-kc signal cables from the
TT-331 equipments are run in the RED base duct to
the REDcross-container duct, cross over to the right
side base duct and intothe patchpanel rack at position
RA1.16. Each receive pair connects to a jack on the
patchpanel and a parallel connectionat the jack is then
extended to the signal junction box.

1-20. The DC control signal cables are run in duct
designated CONTROL in this container. From the AN/
FGC-1T3 console, the control cables are run in the left-
side base duct where two cables branch off to service
the TT-329 units at positions 11 and 17, For the right-
side equipments, the cables are run in the cross-con-
tainer duct and the right side base duct to the front of
RA1. Atthis point, the control cables enter 1700 race-
way that runs up the wall then forward behind the TT-
329 units, From the raceway, the control cables to
the punchcontrol units are run in flexible ferrous con-
duit.

1-21. The RED INTERCOM cables enter the RED duct
system through flexible conduit and the adjacent 1700
raceway. The INTERCOM cables do not terminate at
the signal junction box but pass throughthe box intothe
RED inter-container duct system.

1-22. POWER DISTRIBUTION. A power distribution
panel that houses circuit breakers for all equipment,
lighting, air-conditioner unit, andutility outlets in RA1
is mounted on the right wall at approximately position
4, Power cables from the panel are run into the AC
base duct to all right side equipment, and to the left
side equipment through the AC cross container duct
andleft sidebase duct. 1700 raceway and flexible con-
duit extends the AC duct to the wall mounted equipment.
The air conditioner power cable is terminated ina re-
ceptacle that is mounted inside the left-side AC base
duct near the location of the air-conditioner unit. A
capacitive power line filter is mounted onthe right side
of the power panel.

1-23. RECEIVING CENTRAL GROUP OA-4936/TSR-
1 (CONTAINER RA2)

Container RA2 provides the Off-Line cryptographic
area and a classified repair facility at the Receiving
Central. The container is divided into two sections by
a partition in the center. (See figure 1-4). The Off-
Line operating area is located in the rear portion of
the container while the repair area is in the front.
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1-24., OFF-LINE AREA. The equipment on the right
side of the operating area includes an AN/GGA-1; a
rack containing two HW-19/10 units and a tone con-
verter drawer; and a floor mounted TT-171A teletype.
Theleft side operating equipment includes an AN/GGA -
1, two AN/UGC-6, and two TT-171A equipments. A
large safe, which is provided for storage of classified
material, is mountedat the right rear of the container.
Additional facilities in this area include shelves above
each AN/GGA-1 unit, a signal junction boxand a power
distribution panel mounted on the right wall; and anair
conditioner control unit mounted on the power panel.

1-25. The AN/UGC-6 and TT-171A in positions 7 and
5 are hardwired to the HW-19/10 providing a full-du-
plex circuit. The reperforator of this AN/UGC-6 is
wiredin series with the DC loop of the TT-171A inor-
der to provide areceive monitor tape. Tone converter
equipment is provided for the input and output circuits
of the HW-19/10 and the remaining TTY equipment.
The TT-1T1A in position 4 monitors the send side of
the HW-19/10 duplexcircuit. The AN/UGC-6and TT-
171A inpositions2 and 1 areused for send and receive
pony circuits that are wired to the RED MDF via the
signal junction box.

1-26. REPAIR AREA. The left wall of the repair area
is occupied by three workbenches and a test equipment
shelf that is mounted above the benches. Each work-
benchis equipped with eight drawers that provide stor-
age for tools and test equipment. The REDINTERCOM
unit is mounted at the rear end of the test equipment
shelf. Three large metal cabinets, having shelvesand
bins for storage of partsand components, are installed
onthe right side. A door leading to an enclosed walk-
way into RB2 is located in the right front wall of the
repair area. A fire extinguisher is wall mounted atthe
left of this door. Two portable test carts and a ser-
vice cart for use in the classified areas are stored in
the repair area.

1-27. TEST EQUIPMENT SUPPLIED, OA-4936/TSR-
1 (CONTAINER RA2). The test equipment furnished
for classified repair facility in RA2 is listed in Table
1-1.

1-28. SIGNAL DUCT AND CABLE INSTALLATION.
RED and BLACK 4 x 4 signal duct and 1700 raceway
areinstalledincontainer RA2 for the REDand BLACK
signal cables runs.

1-29. RED Signal Duct. A sectionof 4 x 4 RED signal
duct that joins the RED duct in container RA1l is in-
stalled onthe right wall of container RA2, extending
from the rear to the right side of the HW-19/10 rack.
Withinthis section, a vertical duct connects to the sig-
nal junction box, a section of wall mounted 1700 race-
way services the TT-171A equipment at position 4, and
an overhead 4 x 4 duct crosses over to the left side to
connect with a wall mounted 4 x 4 duct that extends to
join container RA3 RED signal duct. A section of RED
1700 raceway is installed along the left wall above the
workbench extending through the partition and behind
the teletype equipment to the cross-container signal
duct near therear of the container. This raceway ser-
vices the workbench and the teletype equipment along
the left wall. Six test jacks are mounted on the front
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TABLE 1-1. TEST EQUIPMENT SUPPLIED,
OA-4936/TSR-1 (CONTAINER RA2)

MODEL QUANTITY NAME

ZM-11/U 1 Impedance
Bridge

2-16 1 Impedance
Bridge

410B 2 VTVM

400D 1 VTVM

Model 260 3 Multimeter

Model 535A 2 Oscilloscope

Type CA 1 Dual-Trace
Preamplifier

Model LA-80B 2 Frequency
Counter

Model LA-915A 1 Converter

Model 4514 1 Relay Test Set

Model 752 1 Tube Tester

1890-M 1 Transistor Test
Set

Model 500A 1 Scopemobile

161 3 Service Cart

of the raceway above the workbenches. The jacks are
wired to trunks that terminate at the RED signal junc-
tion box and then extend to the RED MDF in container
RB1.

1-30. BLACKSignal Duct. BLACK overhead 4 x4 cable
duct is installed on the right wall from the front of the
container to the left side of the HW-19/10 equipment
rack. A TEE connection at the front above the door
joins this duct with the inter-container BLACK ductin
RB2 through 4 x 4 duct installed in the side-to-side
walkway. The forwardendof the BLACK duct connects
with the BLACK duct in RA3. A section of 1700 race-
way connects to the 4 x 4duct forward of the partition,
crosses to the left side, and extends to the rear of the
container to mate with the BLACK raceway in container
RAL1.

1-31. POWER DISTRIBUTION. The power distribu-
tionpanel on the right rear wall houses circuit break-
ers for all equipment, lighting, air-conditioner units,
air-conditioner control unit, and utility outlets in con-
tainer RA2. A power linefilter is mounted on the left
side of the panel.

1-32. Power cables to the right side equipment are
runinfloor-mounted 4 x 4 AC ductalong the right wall,
Power cables tothe left side are runthroughthe cross-
container ACduct and 4 x 4floor-mounted duct that ex-
tends forward to the partition. From the partition,
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1700 raceway extends the power duct up the wall and
forward above the workbenches. The raceway above
the workbenches is equipped with eight duplex utility
outlets,

1-33. RECEIVING CENTRAL GROUP OA-7041/TSR-
1 (CONTAINER RA3).

Container RA3 is a complete communicationfacility
that is used for special equipment operations at Re-
ceiving Central AN/TSR-1, Facilities provided inRA3
include a full-duplex on-line cryptographic equipment;
separate audio and DC patchingfacilities for both RED
and BLACK circuits; antenna patching and RF distribu-
tion equipment; repair and storage area; and separate
RED and BLACK primary power distribution. Both
audio and DC patching facilities are installed in RA3
so that this container can be used at other communi-
cation sites if required. The DC patchingfacilities al-
low RA3 to be utilized without rewiring at sites which
are not equipped for tone conversion but which employ
DC patching of binary signals. A set of special test
equipment is furnished for use in this container. Two
air conditioner units are installed on the outside right
wall,

1-34. SPECIAL CONSTRUCTION FEATURES. Con-
tainer RA3 is equipped with insulated and soundproofed
walls at both ends. (See figures 1-5 and 1-6). The
rear wall isfitted with anentrance door that has alatch
type lock. The entrance door can be opened from the
inside with a knob located on the latch, and from the
outside with a key. An L-shaped partitionthat extends
from the floor to the ceiling is installed in the entrance
area, creating a small vestibule at the entrance to the
container. The section of the partition that is in front
of the door is hinged and can be swung inward toward
the right side when moving large objects through this
door. The wall at the front end of the container is fitted
with a door that can be opened only from the inside.
This door is an emergency exit that can also be used
to move equipment or supplies into or out of the con-
tainer,

1-35. EQUIPMENT INSTALLATION. Equipment in-
stallation methods in RA3 are the same as those used
in other containers at the site that house RED and
BLACK equipment and circuitry.

1-36. Right Side Equipment, The equipment mounted
on the right side, beginning at the entrance area, (see
figure 1-5) include a file safe installed against the
rear wall; a work cabinet equipped with shelves and
sliding doors at position 6;two TT-1T71A teletype units
at positions 8 and 12; two AN/UGC-6 units at positions
10 and 14; a RED control rack inposition 16; a KW-26
rack in position 18; a red AC power distribution panel
at position 20; three spare parts cabinets at positions
22, 24, 26; a storage cabinet with shelves in position
28; and a clothes locker inposition 30, A BLACK sig-
nal junction box is installed on the right rear wall a-
bove the safe. The RED control rack and the KW-26
rack are mounted on one standard AN/TSC-35 rack
base. The remaining equipment is floor or wall
mounted,

1-37. Left Side Equipment. Equipment mounted along
the left wall (see figure 1-6) includes a floor safe, two
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filing cabinets and a desk in positions 5, 7, 9 and 11;
a TT-47 internal order-wire teletype in position 13; a
BLACK control rack inposition 15; aBLACK AC power
distribution panel adjacent to the control rack; and a
workbench at the front end of the container. A rack
base, designed to mount one standard rack and four
special racks, is installed 29 inchesfrom the left wall
at positions 19, 21, 23, 25 and 27. The rack in posi-
tion 19 is a standardrack that houses antenna patching
and RF distribution equipment while the remaining four
rack spaces in this group are to be used for special
receiving and test equipment to be installed on site.
A RED signal junction box and a fire extinguisher are
mounted on the left wall inthe vestibule area., Shelves
are installed above the desk and the workbench, An
electric clock is mounted on the wall above the desk.

1-38, KW-26 EQUIPMENT. The rack in position 18
contains a full-duplex, single~-channel, on-line, KW-26
equipment, The top of the rack houses the receive unit
and the lower portion houses the send unit, A storage
drawer isinstalled betweenthe receive and sendunits.
A screened ventilation panel, and a utility panel which
contains a duplex AC utility outlet, are mounted at the
bottom of the rack,

1-39, RED CONTROL RACK. Equipment and facili-
ties installed in the RED control rack RA3. 16 include
a model 120F meter unit; a RED INTERCOM unit; DC
and audio patchfields; a special distributionframe for
RED audio and DC circuits; a tone converter drawer;
two loop supply drawers; and an AC utility panel. A
screened ventilation panel is installed near the bottom
to permit air circulation through the rack.

1-40, The special distributionframe (SDF) inthe RED
control rack is the central point for RED signal dis-
tribution in container RA3, and between RA3 and the
RED areas of Receiving Central AN/TSR-1.

1-41, Special Distribution Frame. The RED SDF is
comprised of 27 RED coaxicon connector blocks mount-
ed on a hinged frame inside the control rack., Each
block contains twelve RED tip-ring-sleeve coaxicon
connectors., The frame is divided into two sections,
a DC section containing eighteen coaxicon connector
blocks at the top and an audio section having nine
coaxicon connector blocks at the bottom. All RED
circuits and equipment in container RA3 are termin-
ated on the RED SDF. The RED circuits include the
clear text input and output of the KW-26, all signal
wiring from the TTY equipment on the right side of
RA3, tone converter andloop supply wiring inthe con-
trol rack, and the DC and audio jacks in the control
rack patch-fields. In addition, twelve RED signal
trunks are installed between the SDF and the RED
signal junction box in the container. On site, the
trunks are extended to the RED MDF in container
RB1. One-hundred shielded program patchcords,
equipped with red coaxicon connectors, are furnished
for programming circuits on the RED SDF. Typical
circuit programming is illustrated in the operators
section of this manual.

1-42, DC Patchfield. The DC patchfield consists of
one row of 24 DC patching positions, each position
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having LOOP (1), LOOP (2), SET 1, SET 2, and MIS-
CELLANEOUS jacks inthat order from top to bottom.
A LOOP, two SET, and a MISCELLANEOUS jack from
each position are wired to separate coaxicon connec-
tors on the SDF.

1-43., Audio Patchfield. The audio patchfield consists
of 24 MONITOR-LINE-EQUIPMENT patching positions.
The MONITOR jacks areparallel connected across the
LINE jacks. Each LINE and EQUIPMENT jack is
wired to a separate coaxicon connector on the audio
SDF.

1-44, The patchfields are generaly used for testing
and trouble-shooting, They can also be used to tem-
porarily by-pass an inoperative component, On both
patchfields, the send circuits appear onthe first twelve
jack positions on the left of jackstrips, and the receive
circuits on the last twelve jack positions at the right
of jackstrips. The two center jack positions, 13 and
14, are unused and are equipped with dummy plugs
with the exception of the bottom jackstrip which con-
tains two metering jacks at these positions. Twenty-
four red patchcords having tip-ring-sleeve plugs are
furnished for use on the RED patchfield.

1-45. Tone Converter Drawer. The tone converter
drawer is mounted below the SDF and contains four
6002-1 modulators, four 6002-2 demodulators andfour
6004-2 trip control demodulators. The DC and audio
signal cables from the tone converter units are ter-
minated on coaxicon connectors at the DC and audio
sections of the SDF. The drawer is slide mounted for
easy access to tone converter units,

1-46, Loop Supply Drawers. Twoloop supply drawers
are slide mounted below the tone converter, The upper
drawer contains six 6006 loop supply units that are
strapped for 20-ma operation. The 20-ma units are
intended for use with the RED DC signal circuits from
the KW-26 units and the teletype equipment. The lower
loop supply drawer contains four 6006 loop supply units
strapped for 60-ma operation, The 60-ma units are
intended for use in the trip control circuits ofthe AN/
UGC-6 equipment,

1-47. Meter Unit. A model 120F meter unit and an
associated 126A power supply are mounted on a 139
shelf installed at the top of the control rack. The
meter unit is modified to accept 10-kc phase shift key-
ing signals by the addition of a 6002-2 demodulator
unit to the M/S INDICATOR input, The meter meas-
ures VU levels and indicates MARK/SPACE keying on
10-kc tone loops. The VU meter and the MARK/
SPACE INDICATOR inputs are wired to two jacks that
are mounted in the center of the bottom jackstrip of
the audio patchfield.

1-48. RED INTERCOM Unit. A RED voice INTER-
COM unit, which is part of the Receiving Central RED
voice INTERCOM network, is installed below the meter
unit in the RED control rack. Signal cables from the
INTERCOM unit are terminated on two coaxicon con-
nector blocks in the RED signal junction box. On site,
the INTERCOM cables are extendedto the RED INTER-
COM IDF incontainer RB1to connect this unitinto the
Receiving Central RED voice INTERCOM network.
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1-49, BLACK CONTROL RACK. The BLACK control
rack is identical inconstruction and physical layoutto
the RED control rack. The equipment and facilities
installed in this rack are for use on BLACK circuits
and are identical to those in the RED control rack with
the following exceptions. The tone converter drawer
is not equipped with 6004-2 trip control demodulator
units; the four unitloop supply drawer is used for sig-
nal circuits and is wired for 20-ma operation; the
coaxicon blocks are BLACK; the INTERCOM unit is
part of the BLACK voice INTERCOM network and it is
wired to the BLACK signal junction box. The BLACK
INTERCOM cables are extended to the BLACK INTER-
COM IDF located in container RE1 at the Receiving
Central, Twelve BLACK signal trunks are provided
from the SDF in this rack to the BLACK signal junc-
tion box. These trunks are extended to the BLACK
MDF in container RE1 at the site. One-hundred
shielded program patchcords, equipped with white
coaxicon connectors, are furnished for circuit pro-
gramming on the BLACK SDF, Twenty-four black
patchcords, equipped with tip-ring-sleeve plugs, are
furnished for use on the BLACK control patchfield.

1-50, TELETYPE EQUIPMENT. The TT-171A and
AN/UGC-6 equipment is intended for use with the re-
ceive and send KW-26 units respectively. They are
wired to the RED DC SDF, One signal pair for each
TT-171A and three for each AN/UGC-6 are provided.
The three AN/UGC-6 signal pairs are a send line for
TD, keyboard and page printer; a reperforator line;
and a trip control line. Each AN/UGC-6 has been
modified by the addition of a relay in the trip control
circuit, The contacts of the relay are wired in series
with the trip control circuit and when the relay is en-
ergized with a 130-volt, 60-ma MARK signal, the AN/
UGC-6 is placed in the ON or running condition. The
TT-47 teletype equipment is used in the Receiving
Central internal order wire system and is wired to a
BLACK SDF in the BLACK control rack.

1-51, RF DISTRIBUTION. The equipment andfacili-
ties installed in the RF distribution rack RA3.19 in-
clude two SPP-40416 antenna patch panels, three CU-
656/U multicouplers, a utility panel and a screened
ventilation panel mounted onthe front of the rack. Six
stuffing tubes for antenna inputs arelocated inthe base
of the rack, Coaxial cables from antennas at the site
are brought in through the stuffing tubes which extend
through the floor, and are then terminated on the top
antenna patch panel. Three of the stuffing tubes will
accomodate coaxial cable with an outside diameter of
1.125 inches and three will accomodate 0.66-inch dia-
meter coax. Nine RG-59/U coaxial cables are installed
between each multicoupler unit and the antenna patch
panel. The rack is equipped with a rear door.

1-52, TEST EQUIPMENT SUPPLIED, OA-7041/
TSR-1 (CONTAINER RA3.)

Table 1-2 lists thetest equipment whichis furnished
for use in container RA3.

1-53. SIGNAL DUCT INSTALLATION, BothRED and
BLACK signal duct is installed in this container, The
mainsignal duct runs are 4 x 4 standard duct, and 1700
raceway that is used to extend the duct to teletype
equipments.,
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TABLE 1-2. TEST EQUIPMENT SUPPLIED,
OA-7041/TSR-1 (CONTAINER RA3)

UNCLASSIFIED

Model Quantity Name

Type 606A 1 H. F. Signal Generator

524D 1 Frequency Counter

525A 1 Frequency Converter

335A 1 Precision Attenuator

335B 1 Precision Attenuator

Type 254D 1 R. F. Voltage Standard

314 1 Radio Frequency
Voltmeter

526B 1 Time Interval Unit

1750A 1 Sweep Drive

W10MT 1 Transformer and Auto-
Transformer Variac

WwV-98C 1 Senior Voltohmist
Meter

WC-301A 1 Crystal Probe

Type 180A 1 Time-Mark Generator

541A 1 Oscilloscope

107 1 Square Wave Generator

211A 1 Square Wave Generator

270 1 VOM Meter

100 1 Voltage Calibrator

CA 1 Dual Trace Pre-
Amplifier

752A 1 Tube Tester

500A 1 Scopemobile

1-54. RED Signal Duct. Red 4 x4 signal duct extends
from a scoop-fitting at the top of the RED control rack
along the right wall and then crosses to the left side
just at the rear of the partition. The duct then joins
a TEE fitting that connects with the RED signal junc-
tion box and with a connecting piece into container
RA2. A section of 1700 raceway mounted on the right
wall above the TTY equipments drops down from the
4 x 4 duct and then extends in both directions to ser-
vice the equipments along the right wall. The KW-26
RED signal cables enter the REDcontrol rack through
the common base duct.

AN/TSC-35
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1-55. BLACK Signal Duct. The BLACK 4 x 4 signal
duct extends alongthe left wall from a scoop-fitting at
the top of the BLACK control rack to just beyond the
safe where it drops down to the floor level. A 4 x4
section along the wall then joins a cross-container
duct at the rear of the container. On the right side,
another 4 x 4 section joins the cross-container duct,
runs on the floor to the rear and then verticallyto the
BLACK signal junction box. A 90-degree fitting then
connects the BLACK signal junction box with the 4 x 4
BLACK duct in RA2,

1-56. The BLACK signal cables from the KW-26
equipment rack are run through the rack base duct,
then through cross container duct to the left side and
into the BLACK control rack where they are termin-
ated on the DC SDF.

1-57. POWER DISTRIBUTION. Separate RED and
BLACK power distribution panels are installedin con-
tainer RA3. A primary power feeder from the power
distribution container GR1 is brought into the BLACK
power panel onthe left side through a power feed-thru
stuffing tube installed in the kickplate area below the
BLACKpower panel. The BLACK power panel houses
circuit breakers for all BLACK equipment and utility
outlets, container lighting circuits, air-conditioner
control unit, and two air-conditioner units. In addi-
tion to these circuit breakers, the BLACK power panel
contains a 100-amp breaker that feeds the RED power
panel. Power lines from the BLACK to the RED power
panels are run in the cross-container AC cable duct.

1-58. The RED power panel is mounted on the right
wall, on the opposite side of the container from the
BLACK power panel. The RED power panel is equip-
ped with four screen-room filters that are designed to
filter all RF signals from the power lines. Circuit
breakers for all RED equipment and the RED utility
outlets in container RA3 are housed in the RED power
distribution panel.

1-59. TELETYPE CENTRAL AN/TGC-16
(CONTAINER RB1).

Container RB1isthe classified facility control area
of Receiving Central AN/TSR-1. This container houses
the RED Main Distribution Frame (MDF), on-line KW-
37 equipment, a group of order-wire and monitor
teletype equipment, a RED and a BLACK INTERCOM
unit, the RED INTERCOM IDF, a twenty-channel
"Fox'"" distribution amplifier, and a teletype distortion
measuring unit. Additional facilities installed in this
container include adigital clock dual-readout unit; two
standard racks for installation of KG-14 units;one
standard rack and one MDF rack base for expansion
of the RED MDF; a desk and a file safe; a power dis-
tribution panel; a BLACK signal junction box; and a
fire extinguisher. This container is equipped with two
air conditioners installed on the right-outside wall.

1-60. All RB1operating equipment is installed on the
right side of the container. (See figure 1-7). Stand-
ard rack base duct is installed along the wall for
mounting all right side equipment except the KW-37
units which are installed on a specially designed mount-
ing frame.
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1-61. MAIN DISTRIBUTION FRAME, RED. The RED
Main Distribution Frame (2016 System AF Patching
and Monitoring Facility) is the central distribution
point for RED signals at the Receiving Central. All
tone-converted RB1 RED signal circuits and all Re-
ceiving Central RED inter-container signal circuits
are terminated on the program board at this main
distribution frame. Here they are programmed to
produce the desired circuit configurations. The RED
MDF consists of four racks installed in positions
RB1.4 through 10 at the right rear of the container
with adjoining positions 2 and 12 provided for future
expansion of the 2016 system. The racks in positions
4 and 6 house the RED program board while racks in
positions 8 and 10 house associate monitor patchfields
and meters used for monitoring and troubleshooting
programmed circuits.

1-62. RED Program Board. The RED program board
is containedintwo adjacent racks in positions 4 and 6,
each rack housing 1440 RED coaxicon female connec-
tors. Theseracks are approximately six inches wider
than standard AN/TSC-35 racks. The connectors are
mounted on a hinged frame that permits access to the
rear of the connectors for trouble shooting or cable
installation purposes. The frames are recessed in
the racks. There is no sidewall betweenthe two racks,
allowing program patchcords to extend from one frame
to the other. The frames are hinged to swing toward
each other sothat program patchcords need not be re-
moved when the frames are swung open, Hinged doors
equipped with latches are installed on the front of the
racks. One-thousand shielded program patchcords
equipped with RED male connectors are furnished for
use on the RED program board.

1-63. RED Audio Patchfield. The RED audio patch-
field is installed in two standard racks in positions 8
and 10. Each rack houses a meter panel at the top,
six hinged groups of jacks below the meter panel, and
a jackstrip containing 48 MISCELLANEOUS jacks and
two METER jacks below the hinged jack groups. The
RED INTERCOM distribution frame (IDF) is mounted
in the bottom of rack RB1.8.

1-64. The meter panel contains a model 120F meter
unit, an associated 126A power supply and one 6002-2
demodulator unit. The meter provides MARK/SPACE
(M/S) keying indication and VU level measurements.
The meter is modified toaccept 10-kc phase-shift key-
ing signals by the addition of the demodulator unit to
the M/S INDICATOR input. Both meter input circuits,
M/S and VU, are wired to jacks located on the extreme
right of the miscellareous jackstrip.

1-65. Each hinged jack group contains 24 normal-
. through MONITOR-LINE-EQUIPMENT jack circuits
with a green (REMOTE) and a red (ALARM) indicator
lamp associated with and installed above each jack
circuit. Each jack, except the MONITOR jacks, and
each indicator lamp is wired to a separate coaxicon
connector on the MDF. The MONITOR jacks are con-
nected in parallel with the LINE jacks directly below.
All the jacks are tip-ring-sleeve type with the sleeve
wiredto the shell of the associated coaxicon connector.
The top row of MISCELLANEOUS jacks are designated
TEST and the bottom row TRUNK.
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1-66. The indicator lamp circuits are programmed
in the same manner as operating equipment. The
lamps provide classified facility control operators
with an indication of the current status of associated
cryptographic equipment.

1-67. KW-37 FACILITY INSTALLATION. The KW-
37 installation includes a special frame designed for
mounting four send-receive KW-37 units, a KWwW-317
tone-converter rack, a rack housing KW-37 order-
wire and monitor teletype equipment, and two racks
in position 28 and 30 for installation of KG-14 equip-
ment that will extend the capabilities of the KW-37
equipment.

1-68. KW-37 Mounting Frame. Four KW-37's mount
in a frame that is installed approximately twenty-two
inches from the right wall in positions 34 through 40
at the front end of the container. The frame is approx-
imately eight feet long, sixfeet high, and two feet wide.
It is constructed with a 4-inch high base, angle sup-
ports at both ends, and completely separated ferrous
ducts for RED, BLACK and AC cables at the rear of
the frame.

1-69. Each duct is 2-1/2 inches square and is run at
two levels. Vertical duct sections connect the horizon-
tal sections forming U-shaped ducts that provide RED,
BLACK and AC duct service for the KWT-37 units at
the bottom of the frame and for the KWR-37 units at
the top. The top duct section is RED and is equipped
with a tip-ring-sleeve jack. The jack is DC wired to
a KW-37order-wire teletype equipment which is used
for making KW-37 starts. The start circuit is com-
pleted by a patchcord connected from the jack installed
inthe duct to a jack on the front of a KW-37 send unit.

1-70. KW-37 Tone Converter Rack. The rack hous-
ing KW-37 tone converters and loop supplies is instal-
led in position 32, adjacent to the right end of the KW-
37 mounting frame. The rack houses RED and BLACK
tone converter and loop supply units that are usedin
conjunction with the KW-37 equipment.

1-71. The rack is divided into BLACK and RED fer-
rous-shielded sections by a steel plate installed hori-
zontally at the middle of the rack. The upper section
of the rack mounts a BLACK tone converter drawer
and a BLACK loop supply drawer. The lower section
contains a RED tone converter drawer, a RED loop-
supply drawer, and four DC relays.

1-72. The RED KW-37tone-converter drawer mounts
four 6002-1 modulators, four 6002-2 demodulators,
and four 6004-1 trip control modulators. The BLACK
tone converter drawer is identical to the RED, except
it is not equipped with trip control modulator units.
The RED and BLACK loop supply drawers each mount
eight 6006 loop-supply units. The DC relays are in-
stalled at the rear of the rackand are associated with
send KW-37 alarm circuits. The coils are wired to
the alarm circuit in the send units, and the contacts
of the relays are wired to the RED MDF where they
canbe programmed to an alarm indicator lamp on the
RED audio patchfield.

1-73. TELETYPE EQUIPMENT. Twelve slide-
mounted TT-176A teletype units are installed in the
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six racks at positions 16 through 26. The top unit in
position 26 isthe KW-37 send order-wire machine and
it is hardwired to the jack installed in the RED duct
above the KW-37 equipments. The remaining eleven
units are equipped for tone conversion and are wired
to the RED MDF. Their functions are as follows: the
top units in positions 18, 20, 22 and 24 and the bottom
units in positions 18 and 20 are full-duplex, point-to-
point order-wire machines; the bottom units in posi-
tions 16, 22, 24 and 26 are monitors; the top unit in
position 18 is a station internal order-wire machine
that is equipped with a foot switch. The foot switch
is located at the bottom of the rack

1-74. Each of the teletype racks described above is
equipped with a storage drawer. Utility outlet panels
are installed in rack positions 20 and 26. A BLACK
INTERCOM unit is installed at the top of rack RB1.26,
and a RED INTERCOM unit at the top of RB1.16. The
INTERCOM units are wired directly to their respective
INTERCOM IDF's.

1-75. TTY TEST EQUIPMENT. An AN/GGM-1 tele-
type distortion measuring set and a 20-channel ""Fox"
distribution amplifier are installedinthe rack at posi-
tion 14. The distortion measuring set input and output
circuits are equipped for tone conversion and both cir-
cuits appear on the RED MDF. The AN/GGM-1 is
used to measure distortion on the 10-kc phase-shift
teletype circuits appearing on the RED audio patch-
board, and also to generate a test message or test
words. The test message can be patched to send op-
erating circuits during frequency shift periods or cir-
cuit checks.

1-76. The "Fox" distribution amplifier input and
twenty output channels are wired to the RED MDF
where they are programmed to the audio patchboard
for use as required. The input and ten output chan-
nels appear onthe program board in position 4 and the
remaining ten output channels on the program board
in position 6.

1-77. SIGNAL DUCT AND CABLE INSTALLATION.
Both RED and BLACK 4 x 12 signal duct is installed
the full length of container RB1. The RED duct is
wall-mounted above the equipments on the right side.
This duct is equipped with a special scoop section that
feeds RED inter-container cables into the top of the
racks housing the program board. BLACK duct is
mounted on the left wall and connects with a BLACK
signal junction box through 4 x 4 vertical duct. An-
other vertical 4 x4 duct section joins the signal junc-
tion box with BLACK cross-container duct. Both the
RED and the BLACK duct runs connect with 4 x 12
signal duct in adjoining containers RB2 and RCI1.

1-78. RED signal cables from the operating equip-
ments in RB1 are run to the RED MDF in the RED
base duct. The RED signal cables from the KW-37
equipments are run through a short section of 2-1/2-
inch duct into the side ot the adjoining tone converter
rack, then down through the RED section of the rack
into the RED base duct. BLACK signal cables to the
KW-37 equipment are run directly into the right-side
base duct through a floor-mounted transition piece at
the right end of the KW-3T7 frame.

AN/TSC-35

UNCLASSIFIED

Paragraph
1-73

1-73. POWER DISTRIBUTION. The container power
distribution panel is mounted on the left wall, the air-
conditioner control unit is mounted on the power panel,
and a capacitive power line filter is mounted on the
side of the power panel. Circuit breakers for all
equipment, lighting, air-conditioner units, the air-con-
ditioner control unit, and all utility outlets in container
RB1 are housed in the power panel. Power cables for
the right side equipments are run through the AC
cross-container duct into the AC section of the rack
base duct. AC power wiring to the KW-37 equipment
runs directly from the AC base duct into the AC duct
of the KW-37 frame through a floor mounted transition
piece.

1-80. RECEIVING CENTRAL GROUP
0OA-493'7/TSR-1 (CONTAINER RB2).

Container RB2 is one part of a single-channel on-
line CRYPTO area which includes containers RB2 and
RB3 at Receiving Central AN/TSR-1. The facilities
installed in this container include racks and ancillary
equipment for twenty-eight KW-26 and one KW-7
single-channel on-line cryptographic units. All racks
in this container are standard AN/TSC-35 equipment
racks which mount on standard rack base duct. Utility
outlet panels are provided at the bottom of racks at
approximately three rack intervals. The container is
equipped with three air-conditioner units. A door in-
stalled on the left side near the front leads to a side-
to-side walkway into container RA2.

1-81. RIGHT-SIDE EQUIPMENT. The equipment in-
stalled on standard rack base duct on the right side of
RB2 (see figure 1-8) includes two order-wire equip-
ment racks in positions 8 and 24; one KW-T rack in
position 2; a file safe in position 36; and fourteen KW-
26 racks in the remaining positions. A supervisors
desk is installed on the floor near the front end and a
RED INTERCOM unit is shelf-mounted above the desk.
A REDsignal-junction box and a fire extinguisher are
mounted on the wall at the rear.

1-82. LEFT SIDE EQUIPMENT. The equipment in-
stalled on the left side rack base duct (see figure 1-9)
includes two KW-26 order-wire equipment racks in
position 13 and 29 and fourteen KW-26 racks in the
remaining positions. A file safe is mounted on the
floor at the front. A BLACK signal junction box, two
power distribution panels and an air conditioner con-
trol unit are wall-mounted at the rear.

1-83. TYPICAL KW-26 RACK. Each KW-26 equip-
ment rack contains, from top to bottom, a KWR-26
receive unit, a card holder, a KWT-26 send unit, a
tone converter drawer, and a screened ventilation
panel.

1-84. Equipment Mounting. The KW-26 units are
mounted on angle brackets that support them when{front
panel screws are removed. The card holder is sup-
ported by its panel screws. The card slots are slanted
downward towardthe rear to effectively retain program
cards. The tone converter drawers are slide mounted
providing service access from the front.

1-85. Rack Construction. Completely separated rigid
ferrous conduit is installedat the rear of the rack for
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RED signal cables, BLACK signal cables, and AC wir-
ing. The conduit is mounted vertically and extends
from the bottom of the rack to the receive KW-26 near
the top; RED conduit is on one side, BLACK on the
other, and AC conduit in the middle. Flexible ferrous
conduit is installedbetween the rack base duct and the
rigid conduit, and between the rigid conduit and rack
equipments. Ferrous cover plates installed over the
rack base ducts provide RF shielding.

1-86. Approximately one half of the KW-26 racks are
constructed with RED conduit on the right side and
BLACK conduit on the left, while the remaining racks
have BLACK conduit on the right side and RED on the
left. The racks areinstalled to place the RED conduit
of one rackadjacent tothe RED conduit inan adjoining
rack, and the BLACK conduit adjacent to the BLACK
conduit of the next adjoining rack, maintaining maxi-
mum separation between RED and BLACK signal runs
in each instance,

1-87. KW-26 Tone Converter Drawer. Each KW-26
tone converter drawer is equipped with two 6002-1
modulators, two 6002-2 demodulators, and one 6004-1
trip-control modulator. The modulator, demodulator
and trip control modulator that are associated with the
REDor clear text circuits are mounted on one side of
the drawer, while the modulator and demodulator as-
sociated withthe BLACK or cipher circuits are mounted
on the opposite side of the drawer. The AC power in-
put to all units is in the middle section of the drawer.
The bottom of each drawer is separatedinto RED, AC,
and BLACK ferrous shielded sections by steel separa-
tors welded to the inside of the chassis. A removable
steel plate is fastened to the entire bottom, effectively
providing three ferrous shielded sections for the chas-
sis wiring. The tone converter drawers, like the KW-
26 racks, are configuredfor either right orleft instal-
lation. Approximately one half of the drawers are
constructed with the RED circuit units onthe right side,
and the remaining drawers with the RED circuit units
on the left side.

1-88. The 6002-1 modulators convert KWT-26 MARK-
SPACE DC output signals to 10-kc phase-shift tones,
and the 6002-2 demodulators convert incoming 10-kc
phase-shift tones to MARK-SPACE DC inputs to the
KWR-26 units. The 6004-1 trip-control modulator
converts the MARKand SPACE outputs of the KWT-26
clutch-control circuit to 2167.5 cycles and 2082.5 cy-
cles respectively. The MARK signal is used to release
the clutchof an associated transmitter-distributor al-
lowing the TD to transmit, while the SPACE signal
"locks-up'' the clutch preventing transmission.

1-89. KW-26 ORDER WIRE RACK ASSEMBLY. Each
KW-26 order-wire rack contains, from top to bottom,
an order-wire control panel, two TT-176A full-duplex
order-wire TTY's, and a storage drawer. The order-
wire control panel is supported by its panel screws;
the TTY equipment and the storage drawer are slide
mounted. The TT-176A units are not equipped for tone
conversion, but are DC wired to switches on the con-
trol panel which in turn are DC wired to the KW-26
LOCAL TTY INPUT and LOCAL TTY OUTPUT cir-
cuits.

1-90. KW-26 Order-Wire Control Panel. The KW-26
order-wire control panel contains two 18-position
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pushbutton selector switches, two 2-position lever
switches, and two DC relays that are associated with
the two TT-176A order-wire units in the rack. The
TT-176A units provide page copy of both receive and
transmit order-wire traffic. Each selector switch is
used to connect one of the TT-176A units to any one of
the KW-26 units that are wired to the switch. In con-
tainer RB2, fourteen KW-26's are wired to each se-
lector switch as is noted in paragraph 1-95. The le-
ver switch and relay provide a "'lock-up' function that
prevents garbles of transmitted page copy when the
receive side of the circuit is breaking up. For a de-
tailed description and circuit analysis of a typical or-
der-wire control panel, refer to paragraph 4-24 in
section 4 of this volume.

1-91. KW-7 RACK ASSEMBLY. The KW-T7 rack in
position 2 is equipped with an AC utility outlet panel
and a screened ventilation panel at the front, and with
an AC junction box in the base for equipment power.
The junction box is wired to a circuit breaker in the
container power distribution panel. No other facilities
are provided in this rack since the final configuration
of the equipment was not known at the time of instal-
lation.

1-92. RB2 SIGNAL DUCT AND CABLE INSTALL-
TION. Both RED and BLACK 4 x 12 signal duct is in-
stalled the full length of this container, and both duct
runs connect with similar duct in adjacent containers
RB1 and RB3. The RED duct is mounted on the right
wall above the equipment. At the rear of the container,
4 x12 vertical duct connects the overhead duct with a
RED signal junction box. Another 4 x 12 duct section
is installed betweenthe signal junctionbox and the rack
base duct. At the front of the container, the RED IN-
TERCOM cables are runthrough a short section of 1700
raceway to the 4 x 12 duct.

1-93. The BLACK signal duct is mounted above the
equipment on the left wall and connects with the BLACK
signal junctionboxandthebase duct at the rear through
4x12 duct sections. Near the front of container RB2,
a 4x4 to 4x12 duct transition piece isinstalled in the
4 x 12 duct above the door that leads into the side-to-
side walkway into RA2, This transitionpiece connects
the RB2 BLACK duct with RA2 BLACK duct through a
4 x 4 duct sectioninstalled alonga wall ofthe walkway
between the containers. All equipment in RB2, except
the INTERCOM unit, connects with inter-container
cables atthe signal junction boxes. INTERCOM cables
are run directly to the RED INTERCOM IDF in RB1,

1-94, KW-268ignal and Indicator Lamp Cabling. The
KW-26 RED 10-kc input and output signal circuits, and
the remote and alarmindicator lamp circuits, termin-
ate at the RED signal junction box and from there ex-
tend to the RED MDF in container RB1. The order-
wire circuits are wired directly to order-wire control
panels in RB2. The BLACK KW-26 receive input and
send output circuits terminate at the BLACK signal
junctionbox and from there extend to the BLACK MDF
in container RE1.

1-95. KW-26 Order Wire Cabling. In each KW-26 or-
der-wire rack, the top TTY unit is connected to the
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top 18-position pushbutton selector switch, and thebot-
tom TTY unit to the bottom selector switch. The 18-
positions of both switches are interconnected. The
order-wire control panels in rack positions 8 and 13
are interconnected through cross container cables.
Bothpanels are also connectedto the LOCAL send and
receive circuits of the KW-26 units numbered 1-thru
14. This arrangement enables any one of the KW-26
units that are numbered 1 through 14 to be connected
with any one of the four TTY units numbered 1 through
4 (in racks 8 and 13)by depressing the associated push-
button of the 18-position switch. Four of the switch
positions are not used. The order-wire control panels
in rack positions 24 and 29 are interconnected in the
same manner and are connected to the KW-26 equip-
ment numbered 15 through 28. This allows any one of
the fourteen KW-26 units to be connected toany one of
the four TT-176A units numbered 5 through 8.

1-96. In each group of four pushbuttonswitches, only
one pushbuttonassociated with a particular KW-26 can
be used atany one time because depressing two or more
pushbuttons having the same number would parallel the
DC loops of two or more TTY units causing the ma-
chines to run open or print intermittently.

1-97. POWER DISTRIBUTION, RB2. Two container
power distribution panels are mounted on the left wall,
the air-conditioner control unit is centered on the pow-
er panels, and a capacitive power line filter is provided
for each power panel. Circuit breakers for all equip-
ment, lighting, air-conditioning units, the air-condi-
tioner control unit, and all AC utility outlets in con-
tainer RB2 are housed in the power panels. Power
cables for the right side equipment are run through the
AC cross-container duct into the AC section of the rack
base duct.

1-98. RECEIVING CENTRAL GROUP OA-4938/TSR-
1 (CONTAINER RB3).

Container RB3 isthe second part of the single-chan-
nel on-line CRYPTOarea of the Receiving Central, as
was indicated inthe description of container RB2. The
front of the container is equipped with a weather-
proof, removable end panel. An emergency exit door,
which can only be opened from the inside, is installed
in the end panel. Three air-conditioning units are in-
stalled on the outside right wall. All equipment racks
are standard AN/TSC-35 racks mounted on standard
rack base duct. A dual-readout digital clock unit of
the electronic clock system is suspended from the
ceiling at the rear and is readable fromboth contain-
ers RB3 and RB2.

1-99. RIGHT-SIDE EQUIPMENT. Right-side equip-
ment installed in RB3 (see figure 1-10) includes two
KW-26 order-wire racks in positions 12 and 30 and
eighteen KW-26 equipment racks in the remaining posi-
tions on the rack base duct; a wall-mounted RED sig-
nal junction box at the rear; and a fire extinguisher
mounted on the front right wall.

1-100. LEFT SIDE EQUIPMENT. Equipmentin-

stalled ontheleft side of RB3 (see figure 1-11) includes
KW-26 order-wire racks in positions 15 and 35 and
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seventeen KW-26 equipment racks inthe remaining po-
sitions onthe rackbase duct. A BLACK signal junc-
tion box and two power distribution panels are wall
mounted atthe rear. One air-conditioner control unit,
which controls all three of the container air condition-
ing units, is centered on top of the power distribution
panels.

1-101. KW-26 EQUIPMENT RACKS. The thirty-five
KW-26 equipment racks installed in RB3 are identical
in construction to those installed in RB2, and are
mounted in a similar manner withRED conduit adjacent
to RED conduit and BLACK conduit adjacent to BLACK
conduit in adjoining racks. Thetone converter drawers
installed inthese racks, like those inRB2, are designed
for left or right installation. Inaddition, six ofthe left-
hand type drawers are modified to provide super-en-
cryption capability for selected circuits at the Receiv-
ing Central.

1-102. Since the equipment in this container and in
RB2 comprise one single-channel, on-line CRYPTO
area, KW-26 equipment numbering in RB3 is a con-
tinuation of the numbering on RB2. The KW-26's are
numbered 29 through 63. This arrangement facili-
tates programming of the KW-26 signal circuits on
both the RED and the BLACK program boards.

1-103. MODIFIED KW-26 TONE CONVERTER
DRAWER. Modified KW-26 tone converter drawers
are installed in the KW-26 racks located in positions
7, 11, 19, 23, 27 and 31 in container RB3. The mod-
ified tone converters are equipped witha two-position
switch mounted on top of the chassis just behind the
front panel. The switch positions are designated NOR-
MAL and SUPER-ENCRYPT. When this switch is in
the SUPER-ENCRYPT position, the encrypted output
and input of the associated KW-26 equipment are
switched to two signal pairs which arerouted from the
BLACK side to the RED side of the modified tone con-
verter drawer, and then connected through the RED
signal cable system tothe RED program board, RB1.4.
These signal pairs canthen be programmed tothe clear
text input of a second encryption device for additional
encryption. When the switch is in the NORMAL posi-
tion, the function of the modified KW-26 tone convert-
er drawer is identical to other KW-26 drawers.

1-104. For typical circuit programming and circuit
description of a modified KW-26 tone converter, re-
fer to paragraph 3-56 through 3-79 and paragraphs
4-21 through 4-23, respectively, of this volume.

1-105. KW-26 ORDER-WIRE RACKS. The four KW-
26 order-wire rack assemblies installed in this con-
tainer are identical in construction to those installed
in RB2. The order-wire TTY equipment is wired to
the control panels, and the control panels are wired to
the KW-26 equipment as described in paragraph1-107.

1-106, RB3 SIGNAL DUCT AND CABLE INSTALLA-
TION. RED 4 x 12 signal duct is installed on the right
wall above the equipment. At the rear of the contain-
ers, 4 x 12 vertical duct pieces connect the duct with
a RED signal junction box, and the signal junction box
with rack base duct. BLACK 4 x 12 signal duct is in-
stalled above the equipment on the left wall. Vertical
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4 x 12 duct sections at the rear of the container con-
nect the BLACK duct with a BLACK signal junctionbox,
andthe signal junction boxwith BLACKrackbase duct.
The KW-26tone-converter signal cables and the indica-
tor lamp wiring terminate at the RED signal junction
box. The cipher inputs and outputs terminate at the
BLACK signal junction box. From the signal junction
boxes, the cables are extended to their respective
MDF program patchboards.

1-107. KW-26 ORDER WIRE CABLING. The instal-
lationand operation of the order-wire control racks is
basically the same as those installed in RB2. The
order-wire control panels in rack positions 12 and 15
areinterconnected through cross-container cables and
are also connected to the local send and receive cir-
cuits of eighteen KW-26 units which are numbered 29
through 46. The TT-176A order-wire unitsare num-
bered 1 through 4 since they are associated with the
container and do not have signal appearances on the
maindistributionframes. The order wire control pan-
els inrack positions 30and 35 are also interconnected
in the same way and connected to seventeen KW- 26
units which are numbered 47 through 63, The asso-
ciated TT-176A order-wire equipment is numbered
5 through 8.

1-108. POWER DISTRIBUTION,. The two power dis-
tribution panels installed on the rear left wall house
circuit breakers for all equipment, lighting, air-
conditioning units, the air-conditioner control unit,
and all utility outlets in container RB3. A capacitive
power line filter is mounted on the sides of the dis-
tribution panels. Equipment power cabling is run in
the AC section of the rack base duct and the AC cross
container duct. Power cables for the air-conditioning
units are terminated on receptacles in the AC section
of the rack base duct ontheright side of the container.

1-109. RECEIVING CENTRAL GROUP O0OA-4939/
TSR-1 (CONTAINER RC1),

Container RC1is the multi-channel on-line crypto-
graphic area at the Receiving Central AN/TSR-1. This
container houses equipment and facilities for the op-
eration of three KW-22 cryptographic devices and
three associated AN/UGC-1A four-channel, time-
division multiplex units.

1-110. The front of the container is equipped with an
end wall that is bolted to the end frame. The rear of
the container is open and is butted against the rear of
container RJ1. Doors installed in both sidewalls near
the rear provide access directly into container RB1
on the left side, and through a side-to-side walkway
into container RD1 on the right side. Two air-condi-
tioning units are mounted on the outside left wall.

1-111. EQUIPMENT INSTALLATION,. All operating
equipment in container RC1 (see figure 1-12) is in-
stalled on standard rack base duct which is mounted
down the center of the container. Five standard AN/
TSC-35equipment racks are installed on the rack base
at regular intervals. The three racks in positions 8,
11, and 14 nearest the front of the container house
AN/UGC-1A multiplex equipment, tone converters,
and order wire teletype units that are associated with
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KW-22 operations. The two racks in positions 2 and 5
towards the rear of the container arefor the installa-
tion of future equipment. Facilities are provided for
the installation of a KWT-22 send unit on the left side
and a KWR-22 receive unit on the right side of each
AN/UGC-1A equipment rack in positions 8, 11 and 14,
These facilities include the rack base duct, complete
signal wiring, and AC power wiring.

1-112. Additional equipment and facilities installed
in RC1 include a BLACK signal junction box, a power
distribution panel and a fire extinguisher mounted on
the right wall; a RED signal junction box on the left
rear wall; and a single-readout unit of the electronic
clock system suspended from the ceiling at the rear
center,

1-113. AN/UGC-1A RACK ASSEMBLY. Each AN/
UGC-1A (MUX) equipment rack houses, from top to
bottom, a RED tone converter drawer; a RED loop
supply drawer; a TT-176A teletype unit; an AN/UGC-
1A consisting of a Transmitter Group OA-3445; a Re-
ceiver Group OA-3444, and an Oscillator-Power Sup-
ply Group O-872; a BLACKtone converter drawer; and
a utility panel containing a duplex utility AC outlet.
Rack RC1. 8 also houses a RED INTERCOMunitinthe
top panel space.

1-114. The tone converter drawers, loop supply
drawer, and TT-176A are slide mounted, and the AN/
UGC-1A components are mounted on angle-iron sup-
port brackets. Separate rigid conduit runs for the RED,
the BLACK, and the AC cables are installed at the rear
of the rack. Flexible ferrous conduit carries the
cables and wiring between the rigid conduit and the
rack equipment, the KW-22 equipment, and the rack
base duct.

1-115. AN/UGC-1A Equipment. The AN/UGC-1A is
a transistorized four -channel time-division multiplex
(MUX) equipment consisting of three units; a trans-
mitter group, a receiver group, and an oscillator-
power supply group. The transmitter group accepts
four teletype channel inputs, compresses the four
channels into approximately the time required for the
transmission of one channel, and multiplexes the four
channels into one composite channel for transmission.
The receive group accepts a multiplexed four-channel
composite signal, demultiplexes the composite signal
into four individual channels, expands each channel
in time, and provides four teletype channel outputs to
receive TTY equipment. The oscillator-power sup-
ply group furnishes timing pulses and operating volt-
ages to the transmitter and receiver groups.

1-116. The AN/UGC-1A furnishes multiplexed signals
and timing pulses to the KW-22 send and receive units
Cables between the AN/UGC-1A and the associated KW-
22 equipment are runinflexible ferrous conduit. These
cables areinstalled and need only tobe connected at the
KW-22 equipment end.

1-117. AN/UGC-1A RED Tone Converter Drawer.
The RED tone converter drawer used with the AN/
UGC-1A and KW-22 equipment contains four 6002-1
modulator units, four 6002-2 demodulator units, four
6004-1 trip-control modulator units, one DC relay,
and a front panel switch.
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1-118. The 6002-1 modulators convert the RED DC
output signals of the four receive multiplex channels
to 10-kc phase-shift tones, and the 6002-2 demodula-
tor units convert 10-kc phase-shift input signals into
DC keying input signalsto the four send channels. The
6004-1 trip-control modulators furnish a frequency-
shift 2167, 5-cycle signal for a MARK input or a 2082, 5-
cycle signal for a SPACE input. The MARK or SPACE
tones release or "lock-up', respectively, anassociated
transmitter distributor unit.

1-119. The relay and front panel switch are used in
the order-wire channel, usually channel Alpha of the
MUX, to provide page copy of transmitted order wire
messages on the TT-176A order wire machine in the
rack. The normal position of the switch places the
receive selector magnet of the TT-176A in series with
the receive order wire loop in order to monitor the
receive order wire channel. The "lock-up" position
of the switch placesthe selector magnet in series with
the send order-wire loop in order to provide acopy of
transmitted order-wire traffic during thetime whenthe
receive loop is not on a steady mark,

1-120. AN/UGC-1A RED Loop Supply Drawer. The
loop supply drawer ineach AN/UGC-1A equipment rack
contains eight 6006 1oop- supply units. These units sup-
plythe loop current forthe AN/UGC-1A four input and
four output channels. One unit is used in each send loop
and one in each receive loop.

1-121. AN/UGC-1A BLACK Tone Converter Drawer.
The BLACK tone converter drawer ineach AN/UGC- 1A
equipment rack contains one 6002-1 modulator, one
6002-2 demodulator, and two 6006 loop supply units.
The modulator converts the multiplexed DC output of the
Transmitter Group to a 10-kc phase shift tone. The de-
modulator converts a receive multiplexed 10-kc signal
to a DC Kkeying signal that is applied to the receiver
group input. The loop supply units furnish loop current
for the send and receive multiplex signal circuits.

1-122, SIGNAL DUCT AND CABLE INSTALLATION,
RED 4 x 12 signal duct is installed on the left wall at
the rear of the container and extends forward for a
short distance. At the forward end of this duct, a 4 x
12 Tee section joins it with 4 x 12 duct in container
RB1 througha cutout in the wall, Just aft of this Tee,
vertical 4 x 4 duct sections connect another 4 x 12
Tee with a RED signal junction box, and the signal
junction box with cross-container RED duct, At the
rear of the container, the 4 x 12 RED duct joins with
the RED duct in RJ1. A transition piece installed a-
bove the door on the left side drops the level of the
RED duct below a 4 x 12 section of BLACK overhead
duct which is fastened to the ceiling and crosses the
container from side to side.

1-123. The BLACK 4 x 12 overhead duct extends
through both sidewalls connecting with BLACK duct in
RB1 on the left side and with BLACK duct installed
in the side-to-side walkway into RD1 on the right side.
Sections of 4 x 4 duct on the right wall connect the
BLACK signal junction box with the overhead duct,
and another 4 x 4 section connects the signal junction
box with the BLACK cross-container duct,

1-124, RED and BLACK signal cables from the op-
erating equipment are run in the rack base duct toward
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the rear of the container where they enter their re-
spective RED or BLACK cross-container ducts and
then up vertical ducts to terminate at their respective
signal junction boxes. The INTERCOM cables are
run in the RED duct and are continuous to the RED
INTERCOM IDF in container RB1.

1-125. POWER DISTRIBUTION. The power distribu-
tion panel contains circuit breakers for all equipment,
lighting, air-conditioning units, the air-conditioner
control unit, and AC utility outlets in container RC1,
Power cables from the panel are run intothe AC cross
container duct, then into the AC section of the base
duct to the equipment. The air-conditioner power
cables areterminatedin receptacles whichare mount-
ed in the left side of the AC cross-container ducts
that are near thelocation of the air-conditioning units.

1-126. MAINTENANCE EQUIPMENT GROUP OA-
4941/TSR-1 (CONTAINER RD1). Container RD1 (see
figure 1-13)is the electronic repair area of the Receiv-
ing Central. A sidedoor is installedin each wall at the
rear of the container. The left-side door leadstoa
side-to-side walkway into RC1 and the rightside door
leads directly into container RE1. The rear and front
ends of the container are open at the site. The rear of
the container is jointed to the rear of RH1 and the front
is joined to the rear of RD2. One air-conditioning
unit is mounted on the right outside wall.

1-127. LEFT SIDE EQUIPMENT. Equipment and fa-
cilities installed on the left side of RD1 include four
workbenches, a wall-mounted shelf above the work-
benches, a BLACK INTERCOM unit at the left end of
the shelf, a BLACK signal junction box, a power dis-
tributionpanel, anair-conditioner control unit mounted
on the power panel, and 3400 raceway above the work-
benches for AC wiring and BLACK signal cable runs.
The three adjoining workbenches are equipped with
drawers on each end. The workbench at the front is
equipped with a storage space fitted witha door at each
end, Thetopofthis benchhas afour-inch vise mounted
on theleft endandanelectric bench grinder onthe right
end. Twelve tip-ring-sleeve jacksare installed in the
signal raceway and fourteen duplex utility outlets are
installed in the AC raceway above the workbenches.

1-128. RIGHT SIDE EQUIPMENT. Equipment in-
stalled along the right side of container RD1 includes
a fire extinguisher, three storage units equipped with
bins for small parts storage, a wall mounted electric
clock, a floor-mounted drill press, and a large stor-
age cabinet equipped with doors. The open area at the
rear is used to store three test equipment carts fur-
nished with the container.

1-129. TEST EQUIPMENT SUPPLIED. Table 1-3
lists the test equipment supplied for use incontainer
RD1.

1-130. SIGNAL DUCT AND CABLE INSTALLATION.
All signal duct in container RD1 is BLACK. A 12 x
4 overhead duct crosses the container at the rear,
joining BLACK duct in RE1 through the right wall and
overhead BLACK duct installed in the walkway into
RC1 through the left wall. A 4 x 4 duct run joins the
overhead duct with the signal junction box. A short
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TABLE 1-3. TEST EQUIPMENT SUPPLIED,
OA-4941/TSR-1 (CONTAINER RD1)

UNCLASSIFIED

Model Quantity Name

LA-80B 2 EPUT Meter Frequency
Counter

LA-915A 1 10-to 100-mc Converter
for LA-80B

NF-105 1 Field Intensity Meter

SG-25 2 Signal Generator

SG-1000 1 Megger

ZM-11/U 1 Impedance Bridge

2-16 1 Impedance Bridge

200-CD 2 Test Oscillator

200-CDR 1 Oscillator

260 6 Volt-ohm-milliamme-
ter

304A 2 Oscilloscope

304AR 1 Oscilloscope

400D 2 VTVM

410B 3 VIVM

535A 2 Oscilloscope

738AR 1 Voltmeter Calibrator

752A 1 Vacuum Tube Tester

1890M 1 Transistor Test Set

8150B 1 EPUT Counter

90651 1 Grid Dip Meter

185A-500- 1 Average-Reading Term-

FN ination Wattmeter

500A 1 Scopemobile

161 3 Service Cart

section of 4 x 4ducts connects the workbench signal
raceway with the signal junction box. Twelve signal
trunks from the twelve jacks installed in the signal
raceway are terminated in the signal junction box and
then extended to the BLACK MDF in container RE1 at
the site.
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1-131. POWER DISTRIBUTION. Power wiring for the
AC raceway above the workbenches and the bench grind-
er isrundirectly into the raceway from the right side
of the power distribution panel. Power to the right side
of the container is runintothe AC cross-container duct
thenintoa4 x 4 floor-mounted AC duct that extends to
the first storage unit. From this point, 1700 raceway
is run up and across the storage units, then down the
wall to service the drill press. Another section of
raceway equipped with duplex utility outlets is installed
above the 4 x4 duct and run back to the right rear door
area. Circuitbreakers for allthe equipment, lighting,
air conditioner, air conditioner control unit, and utility
outlets in container RD1 are housed in the power dis-
tribution panel.

1-132. SUPPLY CENTER OA-4942/TSR-1
(CONTAINER RD2).

Container RD2 (see figure 1-14) is the supply area
of the Receiving Central. Equipment installed in this
container consists primarily of bin and shelf storage
units. The container is equipped with a door in each
sidewall at the rear. The rear wall is installed inside
the container, just forward of the side doors, forming
a vestibule area for supply issue. A Dutch dooris in-
stalledinthe rear wall, and the lower half of the Dutch
door has a shelf which is used for issuing the supplies.
A wall with a door for loading supplies into the contain-
er isinstalled at the front end. The area between the
twoend walls is used as the supply storage area. The
container is equipped with one air-conditioning unit
that mounts on the outside right wall. No signal duct-
ingis installed inthis container since signal cabling is
not required.

1-133. EQUIPMENT INSTALLATION. All equipment
installed in this container islocated in the supply stor-
age area, exceptfor afire extinguisher mounted on the
right wall in the vestibule area. Nine storage units
equipped withbins for small parts storage are installed
along each sidewall. Seven storage units having shelves
for larger items are mounted down the center of the
storage area. A desk for the storekeeper is installed
at the right side wall near the issue door at the rear,
anda shelf and electric clock are wall-mounted above
the desk. The shelf is provided for the supply catalogue.

1-134. POWER DISTRIBUTION. A power distribution
panel containing circuit breakers for lighting, the air
conditioner, and the air-conditioner control unit is
mounted on the power panel. The air-conditioner
power and control wiring is terminated on a receptacle
whichis installed onthe right side of a cross-container
AC duct located in the middle of the container. The
cable is run in 1700 raceway from the side of the
power panel to a kickplate on the floor above the cross-
container duct.

1-135. TELETYPE CENTRAL AN/TGC-117
(CONT AINER RE1).

Container RE1 is the unclassified facility control
area and houses the BLACK Main Distribution Frame
(MDF) of the Receiving Central AN/TSR-1. Addition-
al equipment and facilities installed in this container
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Figure 1-13. Maintenance Equipment Group OA-
4941/TSR-1 (Container RD1-Electronic Repair)
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Figure 1-14. Supply Center OA-4942/TSR-1
(Container RD2 - Supply)
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includes fourteen AN/FGC-60(V) tone-telegraph ter-
minals, order-wire and monitor teletype equipment,
teletype and audio distortion measuring equipment, a
20-channel "Fox" distribution amplifier, an audio os-
cillator, a BLACK INTERCOM unit, a desk and storage
cabinet. All equipment is installed in standard AN/
TSC-35 equipment racks except the MDF program
patchboards whichare housedinthe 26-inch wide MDF
racks. All racks are mounted on standard rack base
duct. Two air-conditioning units are mounted on the
outside left wall. A dual readout digital clock unit is
suspended from the ceiling at the front center of the
container.

1-136. LEFT SIDE EQUIPMENT. The ten racks in
positions RE1.1 through position 19 house the BLACK
MDF (2031 System AF Patching and Monitoring Facili-
ty) and associated test equipment racks. (See figure
1-15). Positions 21 and 23 house a BLACK INTER-
COM unit and four TT-176A teletype units used for
point-to-point order-wire, internal order-wire, and
monitors. A supervisors desk and wall-mounted shelf
areadjacent to position 23. Two AN/FGC-60/22tone-
telegraphterminals are installed at the front of the con-
tainer in positions 30 and41. A distribution frame for
the Receiving Central BLACK INTERCOM system is
installed in the bottom of a TTY-patchrack in position
RE1.11.

1-137. RIGHT SIDE EQUIPMENT. The equipment in-
stalled on the right side of container RE1 (see figure
1-16) includes two AN/FGC-60/22 full-duplex, 16-
channel, non-diversity tone telegraph terminals in po-
sitions 32 and 34; one AN/FGC-60/23A system com-
prisedof two 12-send-channel non-diversity tone tele-
graph terminals in position 30; one AN/FGC-60/19
full-duplex, 12-channel, non-diversity tone telegraph
terminal in position 28; and eight AN/FGC-60/24 full-
duplex, 16-channel, diversity tone-telegraphterminals
in the remaining sixteen rack positions on the right
side. Each AN/FGC-60/24 system is housed in two
standard AN/TSC-35 equipment racks while each of
the remaining four AN/FGC-60 systems is housed in
one standard rack. A power distribution panel and a
remote control unit for the air conditioners are in-
stalled at the front end; a fire extinguisher is wall-
mounted on the rear right wall.

1-138. MAIN DISTRIBUTION FRAME, BLACK. The
BLACK Main Distribution Frame (MDF) in container
RELl is the central distribution point for the BLACK
signals at the Receiving Central. All Receiving Cen-
tral tone-converted BLACK signal circuits, and all
voice-band (3-kc band) signal circuits are terminated
onprogramboards at this MDF where they can thenbe
programmed to provide complete circuits. The BLACK
MDF contains facilities for both TTY and audio pro-
gramming, patching and monitoring. The TTY facili-
ties are for 10-kc phase-shift tone signals, and the
audio facilities for voice circuits and other 3-kc sig-
nal circuits such as the aggregate tone signals of the
AN/FGC-60 systems and the AN/FCC-17 audio chan-
nels.

1-139. The TTY program board is contained in three

racks in positions RE1. 3, 7 and 9, and the associated
monitoring patchfields are in positions RE1.1, 11 and
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13. To avoid extremely long program patchcords,
twenty-four inter-bay trunks are installed between
program boards in positions 3 and 7, and twenty- four
trunks between positions 3 and 9. The audio program
board is contained in one rack in position RE1. 5, and
its associated audio monitoring patchfieldis in position
11,

1-140. BLACK Program Board. The construction of
the BLACK program boards is identical to the RED
program boards in container RB1 except that the female
coaxicon connectors are white and are installed in
BLACK coaxicon blocks. Each rack houses 1440 white
coaxicon female connectors providing a total of 4320
TTY and 1440 audio circuit terminations at the BLACK
MDF.

1-141. BLACKTTY and Audio Patchfields. EachTTY
and audio patchfield rack contains, from top to bottom,
a meter panel, four hinged groups of jacks, a jackstrip
containing 48 MISCELLANEOUS jacks designated TEST
and TRUNK, and two METER jacks designated VU and
M/S IND, The meter panel is modified for tone conver-
sionandisidentical to the meter panel installed in the
patchfield racks of the RED MDF in container REl.
The M/S and VU meter inputs are wired to the two
METER jacks located on the extreme right side of the
MISCELLANEOUS jackstrip.

1-142. Each hinged jackgroup contains twenty-four
SEND and twenty-four RECEIVE normal-through
MONITOR-LINE-EQUIPMENT jack circuits. Each
MONITOR jack is connected in parallel with the LINE
jack directly below, and each LINE and EQUIPMENT
jack is wired to a separate coaxicon connector on a
program board of the MDF. All the jacks are tip-ring-
sleeve types, and the sleeves are wired to the shell of
the associated coaxicon connector through the shield of
the signal pair.

1-143. The TTY patchfield in position 1is wired to the
programboardin position 3, the patchfield in position
11 to the program board in position 7, and the patch-
field in position 13 tothe program board in position 9.
The audio patchfield in position 17 is wired to the audio
program board in position 5. There are no indicator
lamp circuits associated with the BLACK signal cir-
cuits,

1-144., TTY EQUIPMENT RACKS. The TTY equip-
ment rack in position 21 contains two slide-mounted
TT-176A's, a receive lock-up switch and a storage
drawer. The top TT-176A is a full-duplex point-to-
point order wire machine. The bottom unit is a page-
printer monitor. The TTY equipment rack in position
23 contains, from top to bottom, a BLACK INTER-
COM unit, two slide mounted TT-176A units, a storage
drawer, and an AC utility outlet panel. The top TT-
176A unit is an internal order-wire machine, and the
lower unit is a monitor. The INTERCOM is wired di-
rectly to the INTERCOM IDF in position 11. All tele-
type equipment is wired to the program board in posi-
tion 7.

1-145. TEST EQUIPMENT RACK RE1.15. The equip-
ment installed in rack RE1.15 includes, from top to
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bottom, a BSP-2 dual speaker-amplifier unit, an AN/
GGM-1 distortion measuring set, a 20-channel "Fox"
distribution amplifier, and an 0-450/U audio oscilla-
tor. A screened ventilation panel is installed at the
bottom of the rack.

1-146. The AN/GGM-1 input and output circuits are
equipped for tone conversion and both circuits appear
on the BLACK program board in position 7. The dis-
tribution amplifier input channel is wired to the pro-
gram board in position 7, and the output channels are
programmed to various patchboards as required.
Both speaker input circuits and the audio oscillator
output are wired to the program board in position 7.

1-147. TEST EQUIPMENT RACK RE1l.19, Test
equipment rack RE1. 19 contains three components of
an LP-1A spectrum analyzer at the top and a screened
ventilation panel at the bottom. The spectrum analy-
zer consists of the LP-1A sonic analyzer unit, an
SW-1 signal alternator unit, and a PS-1C power sup-
ply unit.

1-148. The spectrum analyzer can display a band of
frequencies that ranges from 20 cycles to 22, 500 cy-
cles for quick analysis of complex waveforms. 200-
cps, 1000-cps or 5000-cps portions of the frequency
spectrum can be selected for more detailed analysis
of waveforms. The signal alternator unit SW-1 is an
electronic switch that allows observation of two in-
dependent inputs on the spectrum analyzer, such as a
SSB signal and a calibrated frequency when measure-
ments of the various portions of the SSB frequency are
desired. The SW-1 normal and alternate inputs are
wiredto the audio program board RE1.5. Power sup-
ply PS-1Cfurnishes all operating voltages for the op-
eration of the spectrum analyzer.

1-149. SIGNAL DUCT AND CABLE INSTALLATION.
Black 4 x 12 signal duct is installed the full length of
container RE1 above the equipment on the left side.
The signal duct connects with 4 x 12 duct in container
RE2atthefrontand in container RD1 at the rear. This
duct is equipped with two special duct scoop sections
that feed inter-container cables into the top of the racks
housing the program boards, one duct scoop inposition
3 and one in positions 5, Tand 9. Cross container sig-
nal ducts are provided at both ends and at the middie
of the container.

1-150. All RE1 equipment, except the BLACK IN-
TERCOMunit, are wired to the BLACK MDF program
board; the left side equipment through the signal base
ductand the right side equipment through base ductand
cross-container duct.

1-151. Tone-Telegraph Terminal Equipment Wiring.
All TTY input and output channels of the AN/FGC-60
systems are equipped for tone conversionandare wired
to the TTY program boards. The TTY channels of the
CCL telegraph terminals, which include the 60/23A
and 60/19 systems in positions 30 and 28 and two 60/22
systems in positions 30 and 41 are terminated on the
programboard in position 3. The remaining AN/FGC-
60 systems are point-to-point terminals and their TTY
channels appear onthe program boards in position 7
and9. Theaggregatetones of all systemsappear onthe
audio program board in position 5.
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1-152. POWER DISTRIBUTION. The power distribu-
tionpanel on the front right side of the container houses
circuit breakers for all equipment, lighting, air-
conditioner units, the air-conditioner control unit, and
all utility outlets in container RE1. Power wiring en-
ters the right side ACbase duct through a kickplate be-
lowthe power panel to service all right side equipment,
andis runthroughthe cross-container AC ducts for left
side equipments. Air-conditioner power and control
cables are terminated on receptacles mounted in the
left side of the AC cross container ducts that arelo-
cated at the front and at the rear of the container.

1-153. RECEIVING CENTRAL GROUP
OA-4943/TSR-1 (CONTAINER RE2).

Container RE2 is the HICOM Voice and Microwave
area of Receiving Central AN/TSR-1. An operating po-
sitionis providedinthis container for the operation of
Hicom Voice and Point-to-Point voice circuits. Equip-
ment installed in this container includes microwave
transmitters, receivers, and VF terminal equipment
VHF and UHF transmitters and receivers; HF receiv-
ers; SSB converters; a voice operating position; tele-
phone terminal equipment; a voice counter; speech
processing equipment; radio teletype terminal equip-
ment; a BLACK INTERCOM unit; a special distribu-—
tion frame; anda dehydrator unit. One air-conditition—
ing unit, which is mounted on the left outside wall, is
provided for this container. All operating equipment
in container RE2 (see figure 1-17) is installed on the
left side and mounted on standard rack base duct.

1-154. VOICE OPERATING POSITION RE2.23. The
voice operating position consists of an operating desk
and a special 30-inch high dual rack mounted on the
top of the desk. The dual rack houses two R390A re-
ceivers, two CV-591A SSB converters, a BSP-2 dual
speaker-amplifier unit, a transmitter control panel
and a receiver control panel. Thedesk is constructed
of wood with a formicatop and has a typewriter well in
the center, paper storage shelves on the left side, a
microphone storage cubicle on the right side, and a
drawer on each side of the typewriter well. Mounted
below the drawers are a microphone control unit on
theright side and two parallel headphone jacks on the
left. A desk microphone, a boom microphone with
chest harness, and a 600-ohm headphone set are pro-
vided for this position. An adjustable cushioned chair
equipped with casters is furnished for this operating
position.

1-155. The microphone control unitis equipped with a
desk microphone receptacle, a boom microphone re-
ceptacle, a microphone selector switch, and a foot-
operated push-to-talk switch that is wired through
flexible conduit to the boom microphone receptacle.
The headphone circuit is parallel-wired from the
jacks to two pins on the boom microphone receptacle,
and the boom microphone extension cord has a mi-
crophone jack and a headphone jack. Either the desk
microphone or the boom microphone can be selected
for use by the switch on the control unit. The op-
eration of the equipment and the control panels at this
position is described in section 3 of this volume.
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1-156, VOICE EQUIPMENT RACK RE2.21, Equip-
ment installed in this rack includes, from top to bot-
tom, a BSP-2 dual speaker-amplifier unit, two SPU-2
speech processing units, two 6002-1 modulators, a
CV-591A single-sideband converter, an R-390A HF
receiver, a model 500AR tape recorder unit, a BLACK
INTERCOM unit, a ventilationpanel, and an AC utility
outlet panel, The SPU-2 speech processing units are
transistorized, constant-level audio amplifiers that
prevent overloading of transmitters or '"singing' on
voice channels. The voice-operated relay output cir-
cuits of the SPU-2's are wired to the 6002-1 tone-con-
verter modulators which are mounted at the rear of the
rack. The tape recorder provides a station call sign
for point-to-point circuits during frequency shifts or
poor signal conditions,

1-157. VOICE EQUIPMENT RACK RE2, 25. This
voice equipment rack houses, from top to bottom, a
BSP-2 dual speaker-amplifier,three TA-401B 2-wire
4-wire telephone terminal units, the SDF monitor
patchfield, two TA-401A units, and the SDF program
board. All voice operating equipment installed in rack
positions RE2. 21 through RE2, 25, including receiver
and transmitter control panels, is terminated on the
SDF program board.

1-158. Audio trunk lines installed between the SDF
and the BLACK MDF include 24 trunks to the AF pro-
gram board RE1.5 and 12 trunks to the TTY program
board RE1. 9. The monitor patchfield is equipped with
24 send and 24 receive MONITOR-LINE-EQUIPMENT
jack circuits and 48 MISCELLANEOUS jacks.

1-159. MICROWAVE EQUIPMENT. The microwave
facility installation includes two model 74B-1 trans-
mitter/receiver racks in position 11 and 13; three
racks housing an AN/FCC-17 voice terminal in po-
sitions 5, 7, and 9; a dehydrator unit in position 15;
and a microwave antenna installed on an outdoor 40-
foot tower located near the left side of the container.
The microwave system includes redundant microwave
units and is equipped with automatic switching to the
""hot standby'" back-up units. The RF transmission
line between the microwave equipment and the antenna
isrectangular waveguide. Dehydrated air at low pres-
sure is fed to the waveguide through flexible tubing
from the dehydrator unit in position 15.

1-160. The AN/FCC-17 is a 60-channel voice fre-
quency (VF) terminal that is equipped with plug-in
modules for sixty 3-kc send channels and twenty-four
3-kc receive channels. Wiring for 60-send and 60-
receive channels is installed between the microwave
equipment and the audio program board RE1.5 of the
BLACK MDF. By the addition of plug-in modules,
the system can be expanded to provide thirty-six more
receive channels,

1-161., VHF EQUIPMENT RACK RE2.27. The VHF
equipment rack houses two AN/URT-7 VHF transmit-
ters and associated push-to-talk circuit 6002-1 modu-
lators; two AN/URR-27 VHF receivers;a 2067 system
two-tone telegraph keyer; and an associated 2067 tone
converter drawer. The 2067 systemisa transistorized
version of, and is compatible with, an AN/SGC-1A
tone telegraph keyer. It furnishes a 500-cycle tone

AN/TSC-35

UNCLASSIFIED

Paragraph
1-156

for a SPACE input and a 700-cycle tone for a MARK
input. The associated tone converter drawer contains
two 6002-1 modulators, one 6002-2 demodulator and
two 6006 loop supply units. One modulator is used with
the receive TTY side of the 2067 system and the other
for transmitter control. The demodulator andloop sup-
ply units are wired in series with the send TTY loop.
All audio circuits of equipment installed in this rack
are wiredtothe BLACK MDF in container RE1 via the
RE2 signal junction box,

1-162. UHF EQUIPMENT RACKS RE2.29, RE2, 31.
UHF equipment rack RE2, 29 houses an AN/URR-35C
UHF receiver and an AN/GRT-3 UHF transmitting
equipment. A utility panel is installed at the bottom
of this rack. The UHF equipment rack in position
RE2, 31 houses all the components of an AN/SRC-20
UHF transceiver equipment. Audio signal and 10-kc
control circuits from both UHF equipment racks are
wired to the BLACK MDF in container RE1 via the
RE2 signal junctionbox, The UHF audioinput and out-
put circuits appear on the audio program board RE1. 5
and the push-to-talk circuits, which are equipped with
6002-1 modulators, appear onthe TTY program board
RE1. 9,

1-163. SIGNAL DUCT AND CABLE INSTALLATION.
BLACK 4 x 12 signal duct extending the full length of
the container is installed on the left wall above the
equipment, Connecting pieces join this duct with
similar duct in RE1 and RE3. Vertical 4 x 12 duct
sections connect the duct with a large signal junction
box, and the signal junction box with the rack base
duct. A 4 x 4 duct section connects the operating
position dual-rack with the wall mounted duct. Addi-
tional ductinginstalled includes three cross-container
ducts in the middle andan overhead duct at the rear of
the container. The overhead duct crosses the con-
tainer and extends througha side-to-side walkway into
container RF2. The cross-container ducts are pro-
vided for future equipment that may be installed on
the right side of RE2.

1-164. All signal circuits associated with the voice
operating position terminate on the SDF and are then
extended via the BLACK signal junction box to the
BLACK MDF in container RE1, using the audio and
TTY MDF trunks provided. Signal cables from all
other equipment in RE2, except the voice INTERCOM
unit, terminate at the signal junction box and are then
extended to the BLACK MDF. The INTERCOM cables
by -pass the signal junctionboxand are continuous from
the INTERCOM unit tothe INTERCOM IDF in container
RE1,

1-165. POWER DISTRIBUTION. The power distribu-
tion panel mounted on the left wall near the rear side
door houses circuit breakers for all equipment, light-
ing, the air conditioner and-its control unit, and all
AC utility outlets in container RE2. Power wiring
enters the AC base duct through a kickplate installed
below the power panel. The air-conditioner power and
control cables terminate on a receptacle installed in
the left side of the cross-container AC duct.

1-166. RECEIVING CENTRAL GROUP OA-4944/
TSR-1 (CONTAINER RE3).

Container RE3 with adjacent container RE4 com-
prise the primary Receivers area of the Communication
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System. Container RE3 houses forty-one radioreceiv-
ers, twenty-eight frequency-shift TTY converters, six-
teen TD-411/UGC demultiplexers, a Very Low Frequen-
cy Comparator (VLFC), the master clock of the station
digital clock system, six Rotatable Log Periodic Anten-
na (RLPA) control units, the receivers Intermediate
Distribution Frame (IDF), two TT-176A teletype ma-
chines, tone converter modulators and demodulators,
a BLACK INTERCOM unit, and a supervisor's desk.

1-167. Radio receivers include six dual-diversity,
synthesized SSB AN/FRR-60's, sixteen high-frequency
R-390's, four low-frequency R-389's and fifteen mon-
itor R-5007/FRR-502's. Frequency shift converters
include twenty-four Model D-3 demodulators, three
CFA-1LB's, and one CFA-1.

1-168. All operating equipment with the exception of
the AN/FRR-60 receivers are installed in standard
AN/TSC-35 equipment racks that are mounted on
standard rack base duct. The IDF, consisting of a
26-inchprogram boardrackand a standard rack hous-
ing a monitor patchbay, is mounted on standard rack
base duct. The AN/FRR-60's are housed in their
own cabinets which are mounted on special bases de-
signed for this installation. Two air-conditioning
units are mounted on the outside left wall. A door
in the right-rear wall opens into a side-to-side walk-
way that leads into Container RF3.

1-169, RIGHT SIDE EQUIPMENT. Equipment and
facilities installed along the right side of RE3 (see
figure 1-18) include the six AN/FRR-60 receivers in
positions 14 through 36 and a TTY rack in position 12.
Two power-distribution panels, an air-conditioner
control unit, a supervisor's desk, and a BLACK IN-
TERCOM unit (mounted on a shelf above the desk) are
to the right of the TTY rack, An RLPA control rack
is in position 2.

1-170. AN/FRR-60 INSTALLATION. The AN/FRR-
60 diversity receiver cabinet is mounted on a special
12-inchhighbasethat is equipped with two built-in air
ducts at thetop and space for cable runs at the bottom.
The air ducts extend from the front to the rear of the
base, then vertically to the air-intakes at the rear of
thereceiver bays. Reusable air filters are installed at
the front of the base. The AN/FRR-60 bases are
mounted approximately four inches from the wall of the
container to allow for the vertical section of the air
duct. The bases are secured to tapping plates installed
inthefloor. The tops of the receiver racks are bolted
to 4-inch brackets which are secured to wall tapping
plates. Cables from the AN/FRR-60 bases are fed into
cross-container ducts through floor cutouts at receiver
positions 18-20 and 30-32.

1-171. Since the AN/FRR-60 receivers are mounted
against a wall, they are modified to provideaccessto
the AC line filters from the front of the equipment.
The AC line filter of the dual-diversity receivers was
removed from the rear center of the cabinet and
fastened to the rear of the blank panel mounted in the
bottom panel space at the front of receiver bay number
2.

1-172. TTY, RACK RES.12. This rack houses two
TT-176A TTY's and their associated tone converter
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panels; a jack box containing three tip-ring-sleeve
jacks; a storage drawer; and a foot operated switch
that is mounted onthe base. The TTY's and the storage
drawer are slide mounted. The top TTY unit is an in-
ternal order-wire machine and the bottom unit is a
monitor,

1-173. The DC circuits of both TTY's are wired to
patchcords that plug into the jacks to complete the
TTY circuits, providing for quick disconnect when
the machines must be removed for overhaul. The
tone converter panels mount at the rear of the rack
behind their respective TTY's, and their DC circuits
are wired to the jacks. The order-wire TTY tone
converter contains a 6002-1 modulator, a 6002-2 de-
modulator, and a 6006 loop supply. The modulator
is in the send order-wire loop circuit and is wired to
the top jack in the jack box. The demodulator and
loop supply arewired in series with the receive order-
wire loop circuit which is wired to the second jack.
The foot switchiswiredin series with the send order-
wire circuit at the tone converter unit. When the
switch is closed, the 10-kc output of the modulator
is connected to the internal order-wire circuit.

1-174. RLPA, CONTROL RACK, RE3.2. The six
RLPA control units are installed in the middle por-
tion of this rack with blank panels between the units
and the top and bottom. Twelve stuffing tubes ex-
tend through the floor of the container inside the rack
base area. The RLPA control cables are type PCP
suitable for direct burial, having twelve pairs of num-
ber nineteen conductors. One control cable is run
from each control unit through a stuffing tube andthen
directly to its associated rotatable logperiodic an-
tenna location. The remaining six stuffing tubesare
provided for possible future RLPA installation.

1-175. LEFT SIDE EQUIPMENT. Equipment andfa-
cilities installed along the left wall of RE3 (seefigure
1-19) include a large signal junction box and afire ex-
tinguisher at the rear; three racks in positions 1, 3,
and5 for future equipment; the receivers 2013 system
IDF in positions T and 9; a 2030 system rack housing
TD-411/UGC demultiplexers in position 11; a Very
Low Frequency Comparator (VLFC) and the master
electronic digital clock in rack position 13; eight high-
frequency FSK racks in positions 15 through 29; one
low-frequency FSK rack in position 31; one rack in
position 33 housing spare FSK equipment and associ-
ated tone converters primarily for use with AN/FRR-
60 receivers that are on RATT circuits; and three
monitor receiver racks in positions 35, 37 and 39.
The rack provided for future equipment inposition 1
is equipped with an AC utility panel, and the racks in

_positions 3 and 5 with ventilation panels.

1-176. RECEIVERS IDF. The IDF audio program
board is installed in position 7 and the associated moni-
tor patchbay in position 9. The program board con-
tains one-hundred-twenty BLACK coaxicon connector
blocks each equipped with twelve white tip-ring-sleeve
female coaxicon connectors. Thirty-six of these co-
axiconblocks are wired to jacks in the monitor patch-
bay andeight of the blocks are used for trunks to the
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Figure 1~18. Receiving Central Group OA-4944/
TSR-1 (Container RE3, Receivers, Right Side)
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Figure 1-19, Receiving Central Group OA-4944/
TSR-1 (Container RE3, Receivers, Left Side)
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MDF program board in RE1. The remaining seventy-
six blocks provide circuit terminations for program-
ming the equipment installed inthe primary Receivers
area whichincludes containers RE3 and RE4, Circuits
terminated on this IDF include all receiver audio out-
puts, demultiplexer inputs and outputs, tone-converted
FSK and TTY signals, and facsimile signals,

1-177. The monitor patchbay houses a Model 120F
meter unit modified for tone conversion, an audio
patchfield, a drawer-shelf, and a model 122C AC
power distribution panel. The patchfield consists of
four hinged groups of jacks, each containing twenty-
four send and twenty-four receive MONITOR, LINE,
and EQUIPMENT jacks, and one fixed jack-strip con-
taining forty-eight MISCELLANEOUS and two METER
jacks. The LINE and EQUIPMENT jacks are normal
through circuits and a MONITOR jack is connected
in parallel with each LINE jack. All jacks except the
MONITOR and the METER jacks are wired to the IDF
program board. The METER jacks are mounted on
the right end of the MISCELLANEOUS jack-strip and
arewiredto the VU and M/S INDICATOR inputs of the
120F meter unit. The M/S INDICATOR input circuit
is equipped with a 6002-2 demodulator unit.

1-178. Constructiondetails of the receivers IDF, in-
cluding coaxicon connector and jack wiring details,
are contained in Section 2, Volume 1 of this manual.

1-179. TD-411/UGC DEMULTIPLEXER RACK
RE3.11. The 2030 system demultiplexer rack houses
sixteen TD-411/UGC demultiplexer units, a BSP-2
dual speaker-amplifier unit, and a 122C power distri-
bution panel. The 6-KC input and 3-KC outputs of all
demultiplexer units, and the inputs to the speaker-
amplifiers are terminated on five male coaxicon con-
nector blocks that mate with female coaxicon blocks
which are installed in the base of the rack. The 122C
power distribution panel provides AC power to all
equipment installed in the rack. The front panel of
the 122C is equipped with EQUIPMENT and UTILITY
power switches, a duplex utility outlet, and an equip-
ment line fuse.

1-180. VLFC RACK RE3.13. This rack houses the
VLFC unit, the station master electronic clock unit,
a master clock power supply unit, and an AC utility
outlet panel. The VLFC furnishes timing pulses that
control the master clock which, in turn, provides
timing pulses to all digital clock readout units distri-
buted throughout the Receiving Central. All clock
readout units display both ZULU and local time in
hours and minutes. A special twenty-four pair cable
is installed between the master clock and each clock
readout unit.

1-181. HIGH-FREQUENCY FSK RACKS. The high-
frequency FSK equipment racks installed in positions
15 through 29 are similar in construction. Each rack
contains two R-390A/URR high-frequency communi-
cation receivers, two model D3 frequency-shift de-
modulator units, one tone converter panel, one LSP-4
speaker panel, and a screened ventilation panel. Ad-
ditional equipment installed in several of these racks
includes a spare R-389 low-frequency receiver in po-
sition 29; a utility panel in each rack in positions 19
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and 25; and a storage drawer in rack position 15. The
receivers and D3 demodulator units are supported by
angle brackets and front panel screws; the speaker,
ventilation and utility panels by their front panelscrews;
and the storage drawer is slide-mounted. The tone
converter panels are bolted to U-channels installed
at the rear of the racks. The inter-rack signal wir-
ing of each rack is terminated on a female coaxicon
connector block which is matedwith a male connector
block installed in the rack base. An eight-pair inter-
rack signal cable connects eachmale block with the re-
ceivers IDF program board.

1-182. Each tone converter panel is equipped with two
6002-1 modulator units. The modulators are wired
for dry-contact keying supplying a six-volt keying po-
tential to associated D3 units, The tone converter
panels are also equipped with wiring and plugs for two
6006 loop supply units which, however, are not used
with the D3 demodulators. Each LSP-4 speaker panel
contains a four-inch PM speaker, a 600/3,5-ohm im-
pedance maching transformer, a 600-ohm T-pad vol-
ume control, and a 2-pole, 4-position rotary switch.
The local audio output of each receiver in the rack is
wired to a position on the selector switch,

1-183. Two R-390 receivers, two D3 demodulators,
and two 6002-1 tone-converter modulators in each
rack are inter-connected within the rack for diversity
teletype operation, and provide two identical 10-kc
tone converted, frequency shift TTY signalstothe IDF
program board. Two D3 demodulator units are inter-
connected toprovide diversity capability and their DC
outputs are identical when they are operated in diver-
sity. The IF output of each R-390 receiver is wired
directly to the IF input of a D3 demodulator unit, and
the DC output of the D3 demodulator is wired directly
to the input of a 6002-1 modulator. The 10-kc outputs
of both 6002-1 units are identical 10-kc tone-converted
FSK signals, and are wired through the rack coaxicon
connectors to the IDF program board.

1-184, Additional signal wiring from each FSK rack
to the IDF program board includes the LINE audio
outputs of the receivers and the AUDIO inputs to the
D3 demodulators. These circuits maybe used in place
of the internally wired circuits described above by
removing the IF connections between the receivers
and D3 demodulators and then programming the audio
circuits on the IDF program board.

1-185. Wiring Diagrams for each type of FSK rack
configuration are contained in section 4 of this volume.

1-186. LOW-FREQUENCY FSK RACK RE3.31. This
FSK rack is equipped with three low-frequency R-389
communication receivers, two CFA-1LB frequency
shift converters, a tone converter panel, an LSP-4
speaker panel, an AC utility outlet panel, anda screened
ventilation panel. The receivers and frequency shift
converters are mounted on angle brackets. The tone
converter panel, which contains two 6002-1 modulator
units and two 6006 loop supply units, is mounted at
the rear lower portion of the rack.

1-187, The DC output circuit of each CFA-1LB unit
is hardwired to the DC input of a 6002-1 modulator
unit and series connected with a 6006 loop supply unit
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which furnishes loop current for this circuit. The
LINE audio outputs of the R-389 receivers, the two
audio inputs to each CFA-1LB unit, and the 10-kc out-
puts of the 6002-1 modulator units are wired to a fe-
male coaxicon connector block that is mated with a
male block installed in the rack base. These circuits
are extended to the Receivers IDF where they may be
programmed as required. The LOCAL audio output of
each R-389 receiver is hardwiredtothe LSP-4 speaker
panel selector switch.

1-188. FSK CONVERTER RACK RE3.33. This rack
contains five D3 demodulator units, one CFA-1 fre-
quency shift converter unit, three tone converter pan-
els, and a screened ventilation panel. The D3 and
CFA-1 units are supported by angle brackets and
fastened tothe front panel with screws. The tone con-
verter panels are fastened to mounting hardware in-
stalled at the rear of the rack and located at thetop,
center, and bottom areas of the rack., Two male co-
axicon blocks, which are wired to the IDF program
board, are installed inthe rack base,

1-189. Each tone converter panel containstwo 6002-1
modulator units and the bottom tone converter panel
is also equipped with two 6006 loop supply units. The
loop supply units are wired in series with the DC in-
puts of the 6002-1 modulators to provide loop current
("wet-keying') for the CFA-1 and D3 frequency shift
converters in the bottom of the rack. The remaining
four 6002-1 modulator units on the top two panels are
wired for dry-contact keying, and each modulator is
wired to the DC output of one D3 demodulator unit.
Signal circuits wired to the receivers IDF from this
rack include six 10-kc phase-shift (FSK) output sig-
nals from the 6002-1 modulators, an audio input to
each model D3 unit, and two audio inputs to the CFA-1
unit, These circuits are terminated on two female
coaxicon connector blocks that mate with male blocks
installed in the base, and the circuits are then ex-
tended to the Receivers IDF.

1-190. MONITOR RECEIVER RACK RE3.35. This
monitor receiver rack contains five R-5007/FRR-502
monitor receivers, one CFA-1LB frequency shift con-
verter, one D3 demodulator unit, a tone converter pan-
el, an LSP-4 monitor speaker panel, a monitor switch
panel, and a screened ventilation panel. A male coaxi-
con connector blockis installed in the base of the rack
and the racksignal harness is terminated on a mating
female coaxicon connector block. The receivers and
frequency shift converters are supported by angle
brackets and the tone converter panel is mounted at
the rear of the rack.

1-191. Thetone converter panel is equipped with two
6002-1 modulator units and two 6006 loop supply units
and is wired for "wet keying' in the same manner as
the dual battery units previously described in para-
graph 1-189,

1-192. The monitor switch panel in this rack is
equipped with two 8-position rotary switches and one
6-position rotary switch. One 8-position switch is
wiredto the audio input of the D3 demodulator and the
other to the audio input of the CFA-1LB converter.
These switches are used to connect the output of any
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one of the five monitor receivers, or two trunk lines
from the IDF, to the input of one of the respective fre-
quency shift converters. The 6-position switch is used
to connect the audio output of any one of the five moni-
tor receiverstothe LSP-4 monitor speaker panel. The
audio output of each monitor receiver is also parallel
connectedtoatrunk line that appears on the receivers
IDF program board. The connection from the receiver
to the trunk line is through resistors that limit the
signal level on the line to zero DBM.,

1-193. MONITOR RECEIVER RACKS RE3.37 AND
RE3.39. Thesemonitorreceiver racks are construct-
edinthe same manner and house the same number and
type of components as rack RE3.35 except that no CFA-
1LB frequency shift converter is provided, and rack
RE3.37 is equipped with a utility panel installed in the
bottom rack space, Thetone converter in each of these
racks is equipped with one 6002-1 modulator unit wired
for dry-contact keying and connectedto the DC input of
the D3 demodulator. The monitor switch panel is
equipped with one 8-position switch associated with
the D3 demodulator, and one 6-position switch asso-
ciated with the speaker panel. The function of the
switches is the same as their counterparts in rack
RE3.35 and the rack is wired internally and to the
IDF in the same manner as rack RE3. 35.

1-194, SIGNAL DUCT AND CABLE INSTALLATION.
BLACK 4 x 12 signal duct is wall-mounted above the
equipment on the left side of RE3. The duct extends
the full length of the container. A scoop fitting feeds
inter-container cables from the duct into the top of
the program board rack at position 7. Vertical 4 x 12
duct sections join the duct with the large signal junc-
tion box, and join the signal junction box with the rack
base duct. Cross-container ducts for right side equip-
ment cables are provided at the front and the center
of the container., A 4 x 4 overhead duct is joined to
the 4 x 12 duct above rack position RE3.1, The 4 x4
duct crosses the container, passes through the right
wall above the side door, and extends through a side-
to-side walkway into container RF3.

1-195, Signal cables from RE4 enter the 4 x 12 duct
at the front of the container and are fed to the IDF
program board through the scoop fitting. All trunk-
line cables from the IDF to the MDF are first termi-
nated on coaxicon connector blocks in the signal junc-
tion box and then extended to the MDF in container
RE1. Signal cables from the voice INTFRCOM unit
are continuous to the INTERCOM IDF in container
RE1 and are run in a section of 1700 raceway into the
TTY rack, andtheninto rack base and cross-container
ducts to reach the 4 x 12 cross-container duct.

1-196. POWER DISTRIBUTION. The two power dis-
tribution panels mounted on the left wall house circuit
breakers for all equipment, lighting, air conditioning
units, the air conditioner control unit, and utility out-
lets in the container. Power wiring enters the rack
base duct through a kickplate installed below the dis-
tribution panels and then feeds into cross-container
AC ducts for the left side equipment through cutouts
inside the rack base duct. Power and control wiring
to the air conditioner units is terminated on a recep-
tacle installed in the left side of the cross-container
AC duct. A section of 1700 raceway extends from the
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right side of the power distribution panels to service
the INTERCOM unit,

1-197. RECEIVING CENTRAL AN/TSR-2 (CONTAIN-
ER RE4).

Container RE4, as noted previously, is part of the
primary Receivers area of the Communication Sys-
tem. RE4 houses the Receivers RF distribution facil-
ity, additional radio receivers, a facsimile installa-
tion, and facilities for the installation of additional
equipment in the future. Two air conditioning units
are mounted on the outside left wall, The front end
of RE4 is equipped with a weather-proof, removable
end panel that is bolted to the container end frame,
The rear of the container is open and mates with the
openforward-end of container RE3 providing one large
primary Receivers area.

1-198, RF distribution equipment and facilities pres-
ently installed include one LFD-1 low-frequency an-
tenna distribution unit, ten SPP-40416 RF switching
patch panels, fifteen CU-656/U RF multicouplers, an
antenna entry box for bringing receiving antenna co-
axial cables into the container, and equipment racks
completely wired for the installation of thirteen addi-
tional SPP-40416 RF switching patch panels and twenty-
one additional CU-656/U RF multicouplers. Radio
receivers installed in RE4 include three AN/FRR-60
dual-diversity synthesized SSB receivers, one AN/
FRR-60 non-diversity SSB receiver, and one R390A/
URR receiver. The facsimile installation includes
a TT-321 transceiver, an AN/UXH-2 continuous page
recorder, an MD-168/UX Modulator, a CV-1066/UX
Converter, a large facsimile equipment table and fac-
simile patching facilities. Three standard equipment
racks, with signal and AC wiring installed, are pro-
vided for future equipment installation,

1-199. LEFT SIDE EQUIPMENT. Equipment and
facilities installed along the left wall of RE4 (see fig-
ure 1-20) include the antenna entry box in position 1;
anRF patchfield in two racks at positions 5 and 7; six
multicoupler racks in positions 9 through 19; three
future equipment racks in positions 21, 23, and 25;
a facsimile rack containing the R390A/URR radio re-
ceiver, CV-1066/UX converter and MD-168/UX mod-
ulator in position 27; a large signal junction box ad-
jacent tothe facsimile rack; and the TT-321/UXtrans-
ceiver, its associated rectifier power unit model PP-
86D/TXC-1, and an AN/UXH-2 continuous page re-
corder mounted on a large facsimile equipment table
in positions 31 and 33 near the front of the container.
All equipment racks on the left side of RE4 are stand-
ard AN/TSC-35 racks and are mounted on standard
rack base duct.

1-200. RIGHT SIDE EQUIPMENT., Equipment and fa-
cilities installed along the right wall of RE4 (see fig-
ure 1-21) include the three dual-diversity and one non-
diversity AN/FRR-60 receivers in positions 4 through
16; two wall mounted power distribution panels and a
power-entry kickplate in positions 1 and 2; an air-
conditioner controlunit mounted onthe left power pan-
el; and a wall-mounted fire extinguisher at the front
end of the container. Each dual-diversity receiver
occupies two rack positions and the non-diversity re-
ceiver occupies one,
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1-201. AN/FRR-60 INSTALLATION. The AN/FRR-
60 receivers are equipped with their own cabinets and
are mounted on special AN/ FRR-60 bases in the same
manner as the AN/FRR-60 receiversthatare installed
in container RE3., The dual-diversity receivers are
also modified to provide front access to the AC line
filters in an identical manner.

1-202. The non-diversity AN/FRR-60 receiver cabi-
net is approximately half the width of a dual-diversity
AN/FRR-60 cabinet, and is mounted on a correspond-
ingly narrower base which is fabricated the same as
one-half of a dual-diversity receiver base. The non-
diversity receiver is modified toprovide front access
to the AC line filter by relocating the filter from the
rear of the cabinettoa sidewall just behind the HPP-1
Power Panel at the bottom of the cabinet,

1-203. SPP-40416 RF SWITCHING PATCH PANEL.
Each SPP-40416 RF switching patch panel contains
sixteen coaxial switching assemblies mounted on a
two-unit standard rack panel. Each coaxial switch-
ing assembly is equipped with two BNC jacks at the
rear and two QDS jacks at the front, The two BNC
jacks are connected ''mormal-thru" by means of two
coaxial switches inside the assembly. When a patch-
cord is inserted into a QDS jack, the 'mormal-thru"
connection between the two BNC jacks is opened and
the QDS jack is simultaneously connected to the BNC
jack directly opposite, that is, top QDS to top BNC
or bottom QDS to bottom BNC.

1-204. CU-656/U RF MULTICOUPLER. The CU-
656/U RF multicoupler operates over the medium and
high frequency range and provides eight isolated out-
puts for one RF input signal.

1-205. LFD-1 LOW-FREQUENCY ANTENNA DIS-
TRIBUTION UNIT. The LFD-1 is a passive antenna
distribution unit that operates in the frequency range
of 15kilocyclesto 2 megacycles and provides four iso-
lated outputs for one RF input.

1-206. ANTENNA ENTRY BOX. The antenna entry
box is equipped with forty-nine 1/2-inch and seven
7/8-inch stuffing tubes for bringing receiving-antenna
coaxial cables into container RE4. The box has a
cover plate equipped with quick-disconnect fasteners
for easy access to the inside,

1-207. RECEIVERS RF DISTRIBUTION FACILITY.
The receivers RF distribution facility is installed on
the left side of RE4 in positions 1 through 19, and in-
cludes the RF patchfield, the six multicoupler racks,
and the antenna entry box. All Receiving Central an-
tennas (except the VHF, UHF, microwave, and RA3
antennas) and the inputs and outputs of all multi-
couplers in RE4 are terminated on the RF patchfield
in racks RE4.5 and RE4.7. Here the antennas are
programmed tothe multicoupler inputs, and the multi-
coupler outputs are programmedto receivers through-
out the Receiving Central.

1-208. REF Patchfield. The LFD-1 low frequency
antenna distribution unit and the ten SPP-40416 RF
switching patch panels are installed in the RF patch
rack in position RE4.5. The panels are supported
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by their front panel screws. This rack is equipped
for the installation of one additional SPP-40416 patch
panel at the bottom, and the adjoining RF patch rack
RE4.7 is equipped for the installation of twelve SPP-
40416 RF switching patch panels. The frames of both
RF patch racks have been modified to allow personnel
to walkbehind the RF switching patch panels whenpro-
gramming RF circuits or performing maintenance. A
removable side skin is fastened tothe left side of rack
RE4.5, providing access to the rear portion of the
racks.

1-209. CU-656/U Multicoupler Racks. Six CU-656/
U RF multicoupler units are installed in rack RE4, 9,
six units in rack RE4.11, and three units in rack
RE4.13. The multicouplers are supported on angle
brackets and secured with front-panel screws. All
multicoupler racks are equipped with screened venti-
lation panels, and racks RE4.11 and RE4, 17 are also
equipped with AC utility outlet panels. Rack RE4,13
is equipped with angle brackets, coaxial cabling, and
AC wiring for the installation of three additional mul-
ticoupler units, and racks RE4,15, 17 and 19 are
similarly equipped for the installation of six multi-
coupler units in each rack. The coaxial cables are
terminated in BNC connectors and appropriately
marked with cable numbers, All that is required to
install additional CU-656/U multicouplers is to con-
nect the RF and AC cables, and then fasten the units
to the front panel.

1-210. RF DISTRIBUTION FACILITY CABLING. The
receiving antennas are terminated on one of the five
SPP-40416 RF switching patch panelsthat are installed
at the top half of rack RE4.5. Fifty-six RG-59/U co-
axial cable runs are installed between the antenna
entry box in position 1 and the five antenna patch
panels. All the cables are equipped with UG-603A/U
N-type connectors in the entry box, and with UG-260/
U BNC-type connectors at the antenna patch panels.
The antenna coaxial cables are cut so thatthey can
reach any connector on any one of the five antenna
patch panels. The top row of BNC connectors at the
rear of the patch panels are used for terminating the
antennas and the bottom row for multicoupler inputs.
The LFD-1 input and four outputs are cabled to the
bottom antenna patch panel. Thirty-six RG-59/U co-
axial cables are installed between the top four antenna
patch panels and the multicoupler inputs in rack posi-
tions 9 through 19. All multicoupler cables are
equipped with UG-260/U BNC connectors at the patch
panel and with UG-627A C-type connectors at the
multicoupler input and outputs.

1-211. The outputs of the first ten CU-656/U multi-
couplers from rack positions 9and11 are cables to the
five SPP-40416 patch panels at the bottom of rack
position 5, two multicouplers to one patch panel. The
multicoupler output cables connect to the top row of
BNC connectors attherear of the RF switching panels,
and receiver coaxial cables to the bottom rows. The
remaining multicouplers installed and to be installed
are cabled to the remaining SPP-40416 patch panel
positions in the two patch racks. A total of 288 RG-
59/U coaxial cables, terminated at both ends with ap-
propriate connectors, are installed to accommodate
the outputs of the thirty-six CU-565/U multicouplers.
All multicoupler input and output coaxial cables are
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secured to tie bars that are installed in the racks be--
hind multicoupler and patch panel units. The antenna
andreceiver cables are not secured since they must be
free toreach any connectors in their respective areas.

1-212. The QDS connectors on the front of the RF
patchfield areused for trouble shooting or temporarily
by-passing defective antennas or multicouplers. Front
panel patchcords supplied aretype CA-480-70in vari-
ous sizes, and equipped with QDS plugs at both ends.

1-213, FACSIMILE INSTALLATION. The facsimile
equipment table is floor mounted near the front of RE4
and is secured to tapping plates that are in the floor
and the wall. The table is equipped with a shelf below
the table top for mounting the PP-86D/TXC-1 power
unit and with a storage area on the left side for fac-
simile paper supplies. The TT-321/UX transceiver
and AN/UXH-2 continuous page recorder are equipped
with shock mounts and are bolted to the hardwood top
of the table, The PP-86D/TXC-1 power unit is
equipped with a power cable terminated in a large
Jones plug which connects to the TT-321/UX trans-
ceiver, To accommodate this plug, an oblong hole is
provided at the rear of the table top. *

1-214. The TT-321 andthe AN/UXH-2signal circuits
are connected to patchcords terminated in tip-ring-
sleeve plugs. The plugs are patchedinto wall mounted
jacks to complete facsimile circuits to the IDF. Two
facsimile SEND and two RECEIVE circuit jacks are
installed in a section of 1700 raceway behind the fac-
simile equipment. The raceway extends up the wall
and joins the 4 x12 wall mounted duct. The facsimile
sned and receive jacks are wired to the receivers IDF
program boardthrough coaxicon connectors inthe RE4
signal junction box.

1-215, Facsimile Equipment Rack RE4,27. The
R390A/URR radio receiver installed in this rack is
supported on angle brackets and fastened to the rack
with front panel screws, The CV-1066/UX converter
and MD-168/UX modulator are supported by their front
panel screws, A male coaxicon connector is installed
in the rack base and cabled to the container signal
junction box. The rack wiring is harnessedand termi-
nated on a mating female coaxicon. The receive audio
output, andthe input and output circuits of the modula-
tor and demodulator are wired to the female coacicon
block, and then extended to the Receivers IDF pro-
gram board through the container signal junction box.

1-216, SIGNAL DUCT AND CABLE INSTALLATION.
BLACK 4 x12 signal duct isinstalled above the equip-
ment racks on the left wall extending from the rear of
the container to just beyond position 27. A Tee fitting
is installed at the end of the duct to allow for extend-
ing the duct to the front of the container should the
need arise in the future. Vertical sections of 4 x 12
duct join the wall-mounted duct with the signal junc-
tion box, and the signal junction box with the rack base
duct. At the rear of the container, another vertical
4x12 duct section connects the wall mounted duct with
the rack base duct adjacent to the RF patch rack
RE4.5. This duct section isinstalled to accommodate
the receiver coaxial cable runs from other containers.
Three cross-container ducts are installed near each
end of the container. The signal and RF cables from
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the AN/FRR-60receivers onthe right side of the con-
tainer are run in the cross container duct at the rear
to reach the signal junction box and RF patchfield on
the left side.

1-217. POWER DISTRIBUTION, RE4. Circuit break-
ers for all equipment, lighting, air conditioning units,
air-conditioner control unit, and utility outlets in con-
tainer RE4 are housed in the two power distribution
panels installed on the right rear wall. Two power
cables from the power distribution container are
brought into RE4 through stuffing tubes providedin the
power kickplate below the distribution panels. Each
cable is terminated on a melamine terminal board in
the kickplate area, and then connectedto its respective
power distribution panel.

1-218, Power wiring from the distribution panel en-
ters the right-side rack base duct through the power
kickplate and is run through the rear AC cross-
container duct to all the left side equipment except
the forward air conditioning unit. Power and control
wiring for thisunit isrun in 1700 raceway that is wall-
mounted behind the AN/FRR-60 receivers, extending
from the left side of the power distribution panel to a
small power kickplate installed above the forward AC
cross container duct. The wiring crosses the con-
tainer and is terminated in a receptacle on the left
side of the cross container duct.

1-219. RECEIVING CENTRAL GROUP OA-4945/
TSR-1 (CONTAINER RF1).

Container RF1 is the message center of Receiving
Central AN/TSR-1 housing equipment and facilities for
the routing and checking of all Communication Station
AN/TSC-35 traffic. Message Center facilities installed
in this container include desks for the Communica-
tion Watch Officer (CWO), the Traffic Supervisor, the
Traffic Checker, and two Traffic Routers; teletype
equipment for Broadcast, In-House send and receive
circuits, Off-Air Monitoring, message Make-Up, mes-
sage Run-Off, and Internal Order-Wire; cabinets for
Locator and Routing files, monitor-reel and traffic
storage, and paper supplies; and a table for duplicat-
ing page-copy messages. Additional facilities installed
in RF1 include two RED INTERCOM units, a digital
clock single-readout unit, a large RED signal junction
box, utility shelves above each desk, a fire extin-
guisher, and a power distribution panel. One air con-
ditioning unit is installed on the right outside wall at
approximately the middle of the container.

1-220. RIGHT SIDE EQUIPMENT. Equipment and
facilities installed along the right wall of RF1 (see
figure 1-22) include a desk and a shelf mounted RED
INTERCOM unit for the CWO in position 2; office
supply and paper storage locker in position 4; a large
cabinet in position 10 that is equipped with slots for
storing full monitor reels of message tapes, with pi-
geon holes for filing broadcast tapes, and with shelves
for storing standardtraffic binders;a message Make-
Up AN/UGC-6 teletype unit in position 14; a message
Run-Off AN/UGC-6 unit in position 16; a duplicating
table in position 18; two file cabinets in positions 20
and 22 for Routingand Locator files; a desk anda shelf
mounted RED INTERCOM unit in position 26 for the
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Traffic Supervisor; and a TT-47 Internal Order-Wire
unit in position 30 at the front of the container. All
teletype units and furniture on the right side of RF1
are floor mounted and are secured to floor and wall
tapping plates. A single-readout digital clock unit is
suspended from the center of the ceiling at the rear
of the container.

1-221. LEFT SIDE EQUIPMENT. The equipment
and facilities installed along the left wall of RF1 (see
figure 1-23) include the power distribution panel, a
power kickplate, anair-conditioner control unit mount-
ed on the power panel, and a fire extinguisher in-
stalled at the rear of the container; two equipment
racks housing three TT-176A teletype units, one in
position 5 and one in position 25; a 3-line AN/FGC-
59 torn-tape facility consisting of a TT-333 Teletype
Transmitter Group in position 7, its associated TT-
332 Teletype Monitor Group in position 9, and a TT-
331 Teletype Receive Group in position 23; an AN/
UGC-5 teletype unit in position 11 and one in position
13; a Traffic Routing desk in position 15 and one in
position 19; a desk for the Traffic Checker in position
27; and a utility shelf mounted on the wall above each
desk.

1-222. The TT-176A teletype units are installed in
standard equipment racks that are mounted on stand-
ard rack base duct. All remaining teletype units and
the desks onthis side of the container are floor mount-
ed. The AN/FGC-59 torn-tape facility in this con-
tainer is not equipped for tandem operation.

1-223. TELETYPE EQUIPMENT. The three TT-
176A teletype units in rack position RF1,25 provide
page copy of In-House receive traffic. The middle
TT-176A unit in rack position 5 is an off-air moni-
tor for broadcast circuits, and the top and bottom
TT-176A units are used for general monitoring pur-
poses. Both AN/UGC-5 teletype units are used for
In-House send circuits. The TT-333 transmitter group
is used on send broadcast circuits and the adjacent
TT-332 unit monitors the send broadcast traffic.
Tape copy of In-House receive traffic is provided by
the TT-331 Teletype Receive Group. All above tele-
type units are used on secure circuits and each is pro-
vided with 10-kc tone conversionequipment. The AN/
UGC-6 teletype units in position 16 and 14 are local
operating positions used for message Run-Off and
message Make-Up, respectively, and require no ex-
ternal signal wiring or tone conversion equipment.

1-224, TT-176A Equipment Racks, Both TT-176A
equipment racks that are installed in rack positions
RF1.5 and 25 are identical in construction. The TT-
176A units are mounted on shelvesthat are slide mount-
ed in the racks. Eachrack is equipped withthree mon-
itor tone converter panels, one panel mounted behind
each TT-176A unit at the rear of the rack. A 6002-2
demodulator unit and a 6006 loop supply unit are mount-
ed on each tone converter panel. Signaland AC wiring
in these racks isinstalledin rigid andflexible ferrous
conduit and the rack bases are equipped with base
cover plates,

1-225. AN/FGC-59 Equipment. The TT-333 cabinet
contains three transmitter distributor (TD) units, each
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usedon a separate send broadcast circuit. Three tone
converter panels and one loop supply-relay panel are
installed in this cabinet. Each tone converter panel
mounts a 6002-1 modulator unit and a 6004-2 trip-
control demodulator unit. The loop supply-relay panel
mounts three 6006 loop supply units and three DC re-
lays. The TT-332 cabinet houses three typing reper-
forator units, each wired in series with the DC loop
of a TT-333 TD unit. A complete broadcast send cir-
cuit consists of a TT-333 TD unit, a 6006 loop supply
unit, a 6002-1 modulator unit, and a TT-332 typing
reperforator wired in series. The trip control circuit
for each transmitter distributor consists of a 6004-2
trip control demodulator, the coil of a DC relay, and
the TT-333 DC power supply wired in a series loop.
The contacts of the relay are wired in series with the
clutch control magnet of the TD and the TT-333 DC
power supply.

1-226. The TT-331 cabinet houses three typing re-
perforators, eachused ona separate In-House receive
circuit. One tone converter panel equipped with three
6002-2 demodulator units and three 6006 loop supply
units is installed in this cabinet. The receive DC
loop consists of the DC output of a 6002-2 demodulator,
a 6006 loop supply, andthe selector magnet of the typ-
ing reperforator. The tone converted 10-kc teletype
signals are run in flexible ferrous conduit between the
RED signal duct and the AN/FGC-59 cabinets.

1-227. AN/UGC-5 Equipment. Each AN/UGC-5 unit
is equipped with one tone converter panel mounting a
6002-1 modulator unit and a 6006 loop supply unit. The
AN/UGC-5, the loop supply unit, and the DC input to
the modulator are wired in a series loop circuit with-
in the AN/UGC-5 cabinet. The tone converted 10-kc
teletype signals are run in flexible conduit between
the AN/UGC-5 cabinet and RED signal duct that is
wall-mounted behind the cabinets.

1-228, TT-47 Internal Order Wire Equipment. The
TT-47 Internal order-wire unit is equipped with one
tone converter panel and a foot switch. The tone con-
verter panel contains a 6002-1 modulator unit, a 6002-
2 demodulator unit, and a 6006 loop supply unit. The
modulator is strapped for dry-contact keying and is
wired in series with the TT-47 keyboard. The 6006
furnishes loop current for the series receive circuit
consisting of the printer selector magnet and the DC
output circuit of the 6002-2 demodulator. When the
foot switch is closed, the TT-47 send tone-converted
output is connected to the order-wire circuit. The
internal order wire system is discussed in Section 3
of this volume.

1-229, SIGNAL DUCT AND CABLE INSTALLATION,
RF1, Separate RED and BLACK signal duct-runs are
installed in RF1, All signal circuits in this container,
with the exception of the internal order wire, are RED.
The internal order wire cable is run in 1700 raceway
from behind the TT-47 unit (see figure 1-22), up the
right wall and then forward into RF2, A BLACK 4x
12 cable duct is installed above the equipment racks
along the left wall of the container. (See figure 1-23).
This BLACK duct extends from one end of RF1 to the
other and carries the clock signal cable to the digital
readout unit at the rear. A cover plate is installed
on the end of the duct at the rear of the container.
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1-230. RED Signal Duct. Rather extensive RED sig-
nal duct is installed in RF1, A RED 4 x 4 overhead
duct section enters the container at the rear (see fig-
ure 1-22) through the left wall of RH1, immediately
takes a 90-degree turn to the right wall of RF1 then
extends forwardinto a 90-degree elbow dropping down
into the RED signal junction box between positions 14
and16. From this elbow, a section of 1700 RED race-
way extends forwardinto a Tee above the supervisors
desk. At the Tee, a vertical section drops down to
meet the supervisor's INTERCOM terminal box and a
horizontal section extends forward into RF2. This
section of raceway carries the RED INTERCOM cables
from the Communication Office, container RG1, back
into the RED signal ducting at the center of the com-
plex., A short section of 1700 raceway connects with
the 4x4 duct near therear of the container to service
the Communication Watch Officer's RED INTERCOM
unit,

1-231, A 4 x 4 RED vertical duct section drops down
the right wall from the bottom of the RED signal junc-
tion box and joins the RED cross-container duct. All
RED cables from the left side of RF1 use this cross-
container duct. On the left side of RF1 (see figure 1-
23), asection of vertical 1700 raceway joinsthe cross-
container duct and carries the RED cables up the left
wall to a height just above the wall mounted shelves.
Sections of horizontal 1700 raceway branch forward to
servicethe TT-331 unitand TT-176A rack at the front
of the container, and toward the rear to service the
TT-333 unit and adjoining TT-176A rackat the rear of
the container. Sections of 1700 raceway drop to the
deck at both places and run forward a short distance
to enter the TT-331 and TT-333 rack bases near the
front of these equipments. Two additional vertical
1700 duct sections drop down from the horizontal duct
and connect to flexible ferrous conduit inorder to ser-
vice the AN/UGC-5 units in positions 11 and 13.

1-232, POWER DISTRIBUTION, RF1. One power
cable fromthe power distribution container GR1 enters
RF1 througha stuffing tube installed inthe floor inside
the kickplate below the power distribution panel. Cir-
cuit breakers for all equipment, lighting, the air con-
ditioner and its control unit, and the AC utility outlets
in RF1 are housed in this power panel. A capacitive
power linefilter unitis installed on theleft side of the
panel.

1-233. Power wiring for the left side equipment is
run fromthe right side of the power kickplate into rack
base duct in position 5, and then through the TT-333
and TT-332 bases. A section of 4 x 4 AC duct is
mounted on the floor along the left wall connecting the
right side of the TT-332 base to the left side of the
TT-331 base to service the equipment and AC utility
outlets at the front of the container. A section of 1700
raceway connects with the 4 x 4 AC duct, runs up the
wall and forward above the Router's desks providing
AC utility outlets at these positions. Another section
of AC raceway is installed fromthe rackbase at posi-
tion 25, runs up the wall and forward to provide AC
utility outlets at the Traffic Checker's desk.

1-234, AC power wiring for the RED INTERCOM
unit and utility outlets at the CWO's desk (see figure

AN/TSC-35



VOLUME II SECTION I UNCLASSIFIED Paragraph
CONTAINER DESCRIPTION 1-234

1700 RACEWAY
TO RF-2 & RG-l
RED INTERCOM

. INTERCOM (RED)

!
2. FILING CABINETS
3. MONITOR REEL STORAGE CABINET
1700 RACEWAY 4. STORAGE LOCKER

(BLACK) 5. 1700 RACEWAY (AC)

FROM 6. SMALL KICKPLATE

RF-2 7. DUPLICATOR TABLE
8. CLOCK

ISOMETRIC RIGHT SIDE ELEVATION
CONTAINER RF-I

Figure 1-22. Receiving Central Group OA-4945/
TSR-1 (Container RF1-Message Center, Right Side)
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1-22) is run in the rear cross container duct from the
power Kkickplate below the power panel. The wiring
crosses the container and enters a power kickplate ad-
jacent tothe CWO's deskand is fedthrough 1700 race-
way installed above the deskto service the INTERCOM
unit and AC utility outlets. AC power wiring for equip-
ment at the front of the container enters the forward
AC cross-container duct from the floor mounted 4 x 4
duct onthe left side, crosses the container to the right
side and enters a power kickplate behindthe AN/UGC-
6 unit in position 16. Vertical 1700 raceway connects
with the power kickplate, then runs forward across the
file cabinets, drops down to service the Supervisor's
desk, INTERCOM unit, andthe TT-47 order wire unit.
Flexible ferrous conduit is installed to carry the AC
power wiring between the 1700 AC raceway and each
INTERCOM and teletype equipment. The air condi-
tioner power cables areterminated ina receptacle in-
stalled in the cross-container duct on the right side of
RF1.

1-235. CONTROL MONITOR GROUP OA-4950/TSR-1
(CONTAINER RF2),

Container RF2 is the CW Ship/Shore operating area
of Receiving Central AN/TSR-1. This container houses
equipment and operating positions used for CW ship-
to-shore communications, unclassified broadcasts,
and weather circuits.

1-236. Container RF2 (see figure 1-24) has two side
doors at the rear. The left side door provides access
to RE2 througha side-to-side walkway. Theright side
door opens intoa vestibule located at the rear of Com-
munication Office RG1 whichis joined end-to-side with
RF2, Afull partitionthat enclosesthe entire after-end
of RF2 isinstalled just inside the end frame of the con-
tainer. A door that provides access into RF1 is installed
in the middle of this partition. The door is equipped
with a lock that can be opened with a key from inside
RF2. Two air conditioning units are installed on the
outside right wall, one at the center and the other at
the front. A single-readout digital clock unit is sus-
pended from the ceiling at the front of the container.

1-237. All operating equipment and furniture except
the wall mounted items are installed approximately
six inches from the wall to allow for signal and AC
duct installation along the wall, Equipment and furni-
ture are bolted to floor tapping plates and secured to
the wall tapping plates with 6-inch brackets,

1-238. LEFT SIDE EQUIPMENT. Equipment and
facilities installed along the left wall of RF2 include
three CW operating positions at the front of the con-
tainer; two Code Format Converter systems consist-
ing of two model 660A Teleprinter to Morse Code
Converter units, a TT-176A monitor teletype unit and
two tone converter drawers installedin a special rack
in position 17, and two AN/UGC-6 broadcast teletype
units inpositions 13 and 15; a TT-47 Pony receive TTY
unit in position 11; an AN/UGC-6 Pony send TTY unit
inposition 9; two AN/UGC-8receive TTY units equipped
with weather keyboards in positions 5 and 7; a small
signal junction box mounted on the wall at position 5;
and a long tape-storage cabinet which is wall mounted
above the teletype equipment and extends fromthe sig-
nal junction box to the CW operating position number
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1. The cabinet is equipped with slots for storing tele-
type message tapes used for broadcast operations.

1-239. RIGHT SIDE EQUIPMENT. Equipment and fa-
cilities installed along the right wall of RF2 include
two AN/UGC-8 weather teletype units in positions 6
and 8; a TT-47 internal order-wire teletype unit in
position 10; a supervisor's desk inposition12;a utility
shelf mounted on the wall above the desk; a BLACK
INTERCOM unit mounted on the shelf; a file cabinet
to the left of the desk; and a power distribution panel
mounting anair-conditioner control unit beside the file
cabinet.

1-240., CW OPERATING POSITIONS. Each CW op-
erating position consists of a desk with a raised shelf
at the rear and a special 30-inch high dual-rack
mounted onthe shelf. The desk is constructed of wood
with a formica top and has a typewriter well in the
center, three shelves for paper storage on the left
side, a hand-key on the right side, a 6002-1 modula-
tor unit, a drawer on each side below the desk top, a
headphone jack fastened to the desk leg on the left,
and a headphone set. Each CW operating position is
equipped with two R-390A/URR high-frequency re-
ceivers, a receiver control panel, a transmitter con-
trol panel, and an LSP-6 speaker panel which are
mounted in the dual rack, The operating position
nearest the front of the container is also equipped with
an R-389/URR low-frequency receiver, and the cen-
ter operating position with an additional LSP-6 speaker
panel.

1-241. Receiver Control Panels, RF2, The receiver
control panels installed in all three CW operating
positions are equipped with identical component parts,
each containing nine 3-position multi-contact lever
switches, nine volume controls, and nine indicator
lamps. Switches 1 through 6 are connected to the out-
puts of the six R-390A/URR receivers, 7 and 8 are
not used, and switch number 9 is wired to the R-389/
URR receiver., The center position of a switch con-
nects its associated receiver output to a speaker. In
the DOWN position, the switch connectsthe associated
receiver output tothe headphone jackin its respective
operating position, and at the same time lights the in-
dicator lampassociated with the switch positionat each
operating position. The UP position of the switch is
an OFF position, All three receiver control panels
are interconnected so that an operator at any one of
the three positions may listento any one of the seven
receivers on the headphones at his position,

1-242, Transmitter Control Panels, RF2, Identical
transmitter control panels, each equipped with nine
lever switches, are installed in each of the three CW
operating positions. The three control panels are in-
terconnected so that an cperator at any one of the three
positions may key any one of the nine transmitter key-
ing lines.

1-243, The handkey in each CW operating position is
wired to the DC input of a 6002-1 modulator unit which
is strapped for dry-contact keying, and the modulator
10-kec output is parallel-connected to the inputs of the
nine lever switches mounted on the control panel. The
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output contacts of eachswitchare connectedto a trans-
mitter control line and to the output contacts of a cor-
responding switch on the other two control panels.
When a switchis placed in the UP position, it connects
the modulator output to the corresponding transmitter
control line.

1-244, MORSE CODE CONVERTER RACK RF2.17.
The equipment installed in the code converter rack
includes, from top to bottom, a TT-176A monitor
teletype unit, two model 660A Teleprinter to Morse
Code Converter units, a BSP-2 dual speaker ampli-
fier unit, a tone converter drawer associated with the
code converter systems, a tone converter drawer as-
sociated with the TT-176A monitor teletype unit, and
an AC utility panel. The equipment housed in the
Morse Code Converter rack and the two AN/UGC-6
teletype units installed in positions 13 and 15 com-
prise two teletype to Morse code converter systems
used for either CW or RATT broadcast operations.

1-245, B660A Tone Converter Drawer., The 660A tone
converter drawer is equipped with two 6002-1 modula-
tor units, four 6006 loop supply units, two rotary
switches and two toggle switches. A modulator pro-
vides a tone converted CW or TTY output tothe trans-
mit line for each system. CW or TTY operation is se-
lected by the rotary switch. Each toggle switch con-
nects a side-tone output from a 660A unit toa speaker
amplifier for audible monitoring of the Morse code
signal. The loop supply units furnish current for the
signal and the AN/UGC-6 clutch control circuits. A
detailed description of the Code Format Converter
System is contained in Section 3 of this volume.

1-246. TT-176A Tone Converter Drawer. The TT-
176A monitor teletype tone converter drawer contains
a 6002-2 demodulator unit and a 6006 loop supply unit
that are wired in series with the TT-176A selector
magnet.,

1-247. TELETYPE EQUIPMENT. All teletype equip-
ment installed in RF2 is equipped with tone converter
units and loop battery supply units. The broadcast
AN/UGC- 6 teletype units, which are used with the TTY
to Morse code converter systems, are each equipped
with one 6006 loop supply unit installed in their cab-
inets to supply loop current for the 660A input circuit
loop. The tone converter modulator for each unit is
a 6002-1 mounted on the 660A tone converter drawer.

1-248, AN/UGC-8 Tone Converter Panels. Each
AN/UGC-8 teletype equipment is provided with a tone
converter panel containing a 6002-2 demodulator and
a 6006 loop supply unit that are wired in series with
the selector magnet.

1-249. TT-47 Tone Converter Panels. The internal
order-wire TT-47 tone converter contains a 6002-1
modulator, a 6002~2 demodulator, a 6006 loop supply
unit, and a foot operated send-switch. The function
of theseunitsis described in section 4 of this volume.
The TT-47 teletype unit inposition 11 is equipped with
a tone converter panel mounting one 6002-2 demodula-
tor unit and one 6006 loop supply which are wired in
series with the selector magnet.
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1-250., AN/UGC-6 Pony Tone Converter Panel. The
AN/UGC-6 teletype unit in position 9 is equipped with
a tone converter panel containing a 6002-1 modulator
unit and a 6006 loop supply wired in series with the
send loop of the teletype unit,

1-251. SIGNAL DUCT AND CABLE INSTALLATION.
All signal duct in RF2 is BLACK except for a very
short run of RED 1700 raceway on the rear right wall.
The RED raceway is run through a cutout in the par-
tition at therear of the container, run forward several
inches, then is connected to a 90-degree elbow above
the right rear door. This raceway carries the cables
from the RED INTERCOM unit in container RG1.

1-252, BLACK Signal Duct. A 4 x 12 signal duct is
wall-mounted flush with the ceiling along the entire
left side of RF2. A 4 x 12 vertical duct section is
dropped down from this duct behind the CW operating
position designated Number 1. Near the rear of the
container, a 4 x 4 vertical duct section is dropped
down to join the signal junction box, and another sec-
tion connects the signal junction box with the cross
container BLACK duct. A 4 x 12 transition connect-
ing piece installed in the wall cutout that is centered
above the left-side door connects the RF wing 4 x 12
duct with the RE wing 4 x 12 ductthrough a connecting
piece that is fastened tothe ceiling of the side-to-side
walkway between RF2 and RE2. At the front of RF2,
the 4 x 12 duct joins similar duct in RF3. A section
of 4 x 4 signal duct is installed behind the left side
teletype equipment at a height of approximately three
feet from the floor. The duct joins the vertical duct
below the signal junction box and extends forward just
beyond the code converter rack. A section of 1700
DC raceway is installed approximately 18 inches from
the floor extending from the left side of the code con-
verter rack to the AN/UGC-6 unit in position 13, This
raceway carries the DC signal circuits between the
660A units and the associated AN/UGC-6 equipment,

1-253. BLACK signal duct installed on the right wall
of RF2 includesa section of vertical 1700 raceway that
connects to a Kkickplate above the BLACK cross-
container duct. This raceway has two branches that
extend toward the rear above the right-side door; one
that extends through the partition and joins the internal
order wire duct in RF1, and another that extends through
the right sidewall into RG1 to carry BLACK INTER-
COM cables from the Communication Office. A third
branchis installed a short distance above the deck ex-
tending forward to the right side of the supervisor's
deskthenvertically to the BLACKINTERCOM terminal
box.

1-254, POWER DISTRIBUTION, RF2. Entrance for
one primary power cable from power distribution con-
tainer GRI1 is provided by a stuffing tube installed in
the floor below the power distribution panel. Circuit
breakers for all equipment, lighting, air conditioning
units, air-conditioner control unit, and AC utility out-
lets in RF2 are housed inthe power distribution panel.

1-255. Power wiring is distributed for the right side
equipment by a floor mounted 4 x 4 duct that extends
from the rear AC cross-container duct to the power
panel, The 4 x 4 duct continues from the panel to a
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|. POWER DISTRIBUTION BREAKER PANEL.
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3.REMOTE CONTROL AIR CONDITIONER.
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Figur e 1-24. Control Monitor Group 0OA-4950/TSR-1
(Container RF2, CW, Ship/Shore)

AN/TSC-35

1-71/1-72



VOLUME II SECTION I
CONTAINER DESCRIPTION

point approximately eight feet from the front of the con-
tainer to service the forward air conditioning unit.
The power receptacle for the air conditioning power
and control wiring is installed inside the 4 x 4 duct
and extends through the floor of the container. The
receptacle for the center air conditioning unit is in-
stalled in the same way just to the right of the power
panel. A section of 1700 AC raceway services the
supervisor's desk and the BLACK INTERCOM unit,

1-256. Power wiring for the left side of the container
is run in both AC cross-container ducts, one located
just below the power distribution panel and the other
just forward of the BLACK signal cross-container
duct near the rear of the container. A 4 x 4 AC duct
is installed along the left wall, from the rear AC
cross-container duct to the front of the container.
A section of 1700 raceway joins the 4 x 4 AC duct
behind CW operating position 1, runs up the wall and
forward, providing AC power to the dual rack equip-
ment.

1-257. CONTROL MONITOR GROUP OA-4951/TSR-1
(CONTAINER RF3).

Container RF3 houses the Air-Ground operations
area and a message file storage area ofthe Receiving
Central. A partition installed in approximately the
middle of the container (see figure 1-25) divides the
operations area from the storage area. Three CW-
Voice operating positions are provided for Air-to-
Ground, and Search and Rescue Control communi-
cations. The storage area contains three rows of
metal shelves equipped with various sized bins that
provide space for message file binders and supplies.

1-258, The front of the container is equipped with an
end wall which has an emergency door that can be
opened only from the inside. Two side doors are pro-
vided at the rear of the container. The left door leads
to a side-to-side walkway into RE3, and theright door
to the outside. A door equipped with a 5-pin tumbler
lock is installed in the center partition providing ac-
cess to the storage area and security for the message
files.

1-259. One air conditioning unit is mounted on the
right outside wall. The container power distribution
panel is wall mounted just forward of the right side
door, and a control for the air conditioning unit is in-
stalled on the power panel. A metal clothes locker is
mounted next to the center partition on the right side
of the operations area. A fire extinguisher is mounted
on the right wall of the rear of the container.

1-260. AIR-GROUND OPERATING POSITIONS. The
three Air-Ground operating positions installed along
the left wall of RF3 occupy the space between the left
side door and the center partition of the container,
Each operating position consists of an operating desk
mounting a 30-inch high dual-rack that are similar in
constructiontothe operating positions installed inRF2,
An adjustable cushioned chair equipped with casters
is provided at each operating position,

1-261. Eachdual-rack contains twoR-390A/URR ra-
dio receivers,a CV-591A/URR Single-Side-band Con-
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verter unit, an SPU-2 speech processing unit, a re-
ceiver control panel, a transmitter control panel, a
BSP-1 single speaker-amplifier unit, and an LSP-6
dual speaker unit. Each operating desk is equipped
with a telegraphhand key, two 6002-1 modulator units,
a desk stand microphone, a boom microphone-headset
assembly, a foot operated switch for push-to-talk con-
trol, a 600-ohm headset, a microphone control unit,
and a jack box mounting two parallel-connected tip-
ring-sleeve jacks that can be used with either dual or
single telephone plugs.

1-262. Either the desk or boom microphone at each
position can be selected for operation by a switch on
the microphone control unit. The selected microphone
audio output and push-to-talk circuits are connected
to the inputs of the SPU-2 unit. The SPU-2 also pro-
vides VOX operation. The push-to-talk output signal
of the SPU-2 is tone converted by a 6002-1 modulator
unit. The audio, receiver muting and tone-converted
push-to-talk outputs of the SPU-2 are wired to voice
control positions of thetransmitter control panel. The
telegraph handkey iswiredto a 6002-1 modulator unit
and the tone converted CW signal is connected to a CW
control position of the transmitter control panel.

1-263. The signal circuits ofall equipment in each op-
erating position are terminated and completed on co-
axicon connectors that are installed at the rear of the
receiver and the transmitter control panels, Remote
audio signal lines and remote control linesare termi-
nated onadditional coaxicon connectors provided on the
control panels in operating position 1.

1-264. Receiver Control Panel RF3, Each receiver
control panel contains nine multi-contact, 3-position
lever switches, indicator lamps, and headphone vol-
ume controls, The first six switches on the left of the
panelare associatedwith the six R-390A/URR receiv-
ers installed in RF3, and switches 7, 8 and 9 are as-
sociated withremote receivers that canbe programmed
to RF3 from container RE2.

1-265, The CENTER position of each switch connects
the associatedreceiver output to a speaker,the DOWN
position to the headphone jack circuit, and the UP po-
sition to the remote audio line that terminates on the
MDF in RE1l. In addition, all three control panels
are interconnected so that an operator at any one of
the three positions can select any of the six local or
three remote receivers. An indicator lamp at each
of the three operating positions lights whenever an as-
sociated switch at any position is placed in the head-
phone position.

1-266. One R-390A/URR receiver at each operating
position is connected to a CV-591A unit for single-
sideband operation, and the three SSB outputs appear
on switch positions 1, 3 and 5 of the receiver control
panels. The remaining R-390A/URR receivers are
used for standard voice or CW communications and
they appear on positions 2, 4 and 6 of the control pan-
els,

1-267. Transmitter Control Panel, RF3, Each trans-
mitter control panel installed in RF3 is equipped with
nine 3-position multi-contact lever switches similar to
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those installed at the CW operating positions in RF2
but wired to provide control of transmitters for both
CW and voice operations. The UP position of each
switch is used for CW control and the DOWN position
for voice control. The center position of the switch is
an OFF position.

1-268, The transmitter control panels are inter-
connected to provide identical functions at all three
positions. Nine transmitter CW-control lines and
nine voice lines are provided between the transmitter
control panel in RF3 and the MDF in RE1l. The CW
or UP position of each switch connects the tone-
converted handkey signal at the respective position to
a transmitter keying line. The DOWN or voice posi-
tion connects the audio output of the SPU-2 to a voice
line, the tone-converted SPU-2 push-to-talk output cir-
cuit to the transmitter control line, and the muting
circuit to the associated receiver.

1-269, SIGNAL DUCT AND CABLE INSTALLATION.
4 x 12 signal duct is installed flush against the ceiling
along the left wall of RF3. An end plate encloses the
forward end of the duct. A vertical4 x 12 duct section
drops downfrom this ductto service the operating po-
sitions. The RF3 intercontainer cables are terminated
on coaxicon connectors installed at the rear ofthe re-
ceiver and transmitter controlpanels inthe dual-rack
of the first operating position. A transition piece in-
stalled in a cutout above the left-side door connects
the 4 x 12 duct with a section of 4 x 4 duct that is
fastened to the ceiling of the side-to-side walkway
into RE3.

1-270, POWER DISTRIBUTION, RF3. One power
cable from the power distribution container GRI1 is
brought into the container through a stuffing tube in-
stalled in the floor below the power distributionpanel.
The power panel houses circuit breakers for all RF3
equipment, lighting, air conditioning unit, air-cond-
itioner control unit and AC utility outlets.

1-271, The air-conditioner power and control wiring
is run through a section of 1700 raceway that extends
from the left side of the power panel, up and over the
clothes locker, through the partition and then down to
a floor mounted kickplate. The cables are terminated
in a receptacle installed inside this kickplate.

1-272. Power wiring to the operating positions is run
through the cross-container AC duct and into a floor
mounted power kickplate on the left side behind the
first operating position. From the kickplate, the wir-
ing is run in 1700 raceway up the wall and then for-
ward behind the three dual racks,

1-273. RECEIVING CENTRAL GROUP OA-4966/TSR-
1 (CONTAINER RG1).

Container RG1 is the CommunicationsOffice of Re-
ceiving Central AN/TSR-1. The front of the container
(see figure 1-26) is a large built-in vault, The rear
area is partitioned to provide an entrance foyer which
serves as the main entrance tothe Receiving Central.
The foyer is equipped with two side doors to the out-
side and one into the Communications Office area.
The after-end of RG1 is mated to the right side of
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RF2 providing an enclosed entrance to the foyer area
from the RF wing. One air conditioning unit is in-
stalled on the left outside wall of the container.

1-274. The vault is constructed of 1/4-inch steel
plates welded to the floor, wall, and ceiling cross-
members. The steel vault door is equipped with a
manipulation proof combination lock and with an in-
ternal safety release for the protection of personnel.
Shelves for the storage of registered publications are
installed on both sides and the rear wall of the vault.

1-275. The left side of the Communications Office
area contains three desks,a BLACK INTERCOM unit,
two filing cabinets and a table, The INTERCOM unit
is mounted on a small shelf that is installed above the
desk at the left front corner. Furniture and facilities
installed along the right wall include four file cabinets,
two desks, a RED INTERCOM unit, a drafting table,
a power distribution paneland anair-conditioner con-
trol unit, The RED INTERCOM unit is installed on
a shelf above the desk located on the right side near
the rear of the container. A cushioned chair equipped
with casters is provided for each desk. All items of
office furniture except the chairsare secured to floor
and wall tapping plates. An electric clock is installed
above the vault door.

1-276. SIGNAL DUCT AND CABLE INSTALLATION.
Two RED INTERCOM cables and two BLACK INTER-
COM cables are installed in RGl. 1700 raceway is
used for both cable runs. The RED raceway is in-
stalled on the right wall at the rear of the container,
extending from a cutout above the door to RF2through
the foyer and then dropping down the wall at the RED
INTERCOM unit location. The BLACK raceway ex-
tends from a second cutout above the door to RF2, to
the left wall, then forward to the outside of the vault
where it drops down to the BLACK INTERCOM unit
location,

1-277. POWER DISTRIBUTION. One power cable
from the power distribution container GRI1 is brought
into RG1 through a stuffing tube installed in the floor
below the power distribution panel. The panel houses
circuit breakers for the air conditioning unit, air-
conditioner control unit, lighting and AC utility outlets.

1-278. Power wiring onthe right side of container RG1
is run in 1700 raceway that extends from bothsides of
the power distribution panel to service the desk and
drafting table at the front, and the desk at the rear.
Power wiring for the left side of the container is run
through the rear AC cross-container duct then in ver-
tical 1700 raceway to a point above the desk tops,
where it branches forward and aft to servicethe desks
and INTFRCOM unit on the left side. Duplex AC utili-
ty outlets are installedin the raceway at each desk and
INTERCOM location. The air conditioning unit power
and control wiring is run throughthe forward AC cross-
container duct to the left side where the wiring ter-
minates ona receptacle installed atthe end of the duct.

1-279. MAINTENANCE EQUIPMENT GROUP OA-
4967/TSR-1 (CONTAINFR RH1).

Container RH1 isthe Teletype Repair Shop of Com-
munication System AN/TSC-35. Equipmentand facili-
ties furnished in this container include teletype repair
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1. DOUBLE RACK

2. RADIO OPERATOR'S DESK

3 KICKPLATE

4. FIRE EXTINGUISHER

5. KICKPLATE, TERM. BOARD MAIN POWER FEED THRU
6. POWER DISTRIBUTION BREAKER PANEL

7 REMOTE CONTROL AIR CONDITIONER

8. CLOTHES RACK

9. KICKPLATE

|SOMETR|C' ELEVAT|ON 10. STORAGE UNIT

CONTAINER RF-3 I'1. STORAGE UNIT
= 12.SHELVING UNIT

/

Figure 1-25. Control Monitor Group OA-4951/TSR-1
(Container RF3, Air-Ground)
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I. STORAGE SHELVING
2. DESK

3. TABLE

4. FILE CABINET

5.1700 RACEWAY, POWER
6.1700 RACEWAY, BLACK

7. 1700 RACEWAY, RED
8.DRAF TING TABLE
9.REMOTE CONTROL AIR CONDITIONER

10. POWER DISTRIBUTION
‘ \>4'G’> ISOMETRIC —ELEVATION I'l. KICKPLATE, TERMINAL BOARD MAIN POWER FEED THRU
,/‘ ~. I
~ \‘

|
! CONTAINER RG-1 12. INTER COM (BLACK)

“‘\@ —_— I3. INTERCOM (RED)

Figure 1-26. Receiving Central Group OA-4966/TSR-1
(Container RG1-Communication Office)
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and test benches, teletype test equipment, a test cart,
a sonic cleaner system, shelves for storing teletype
units, spare parts storage bins, a desk, and a BLACK
INTERCOM unit.

1-280. The front end of the container is enclosed with
an end wall thatisbolted tothe end frame. At the rear
of the container, a partition is installed approximatd y
six feet from the end providing a foyer. (See figure
1-27). An entrance door to the teletype workshop is
installed inthe middle of the partition. Two side doors
are provided in the foyer area. The left door leads
into RF1, and the right door leads to the side-to-side
walkway into RJ1, A fire extinguisher is mounted on
the right wall beside the right door. One air condi-
tioning unit is installed on the outside left wall.

1-9281, LEFT SIDE EQUIPMENT. The left side of
RH1 contains four test benches, an air compressor
and a sonic cleaner system mounted on the floor. A
test equipment shelf is installed along the wall at the
rear of each test bench. Signal and AC raceway is in-
stalled on the wall between the shelf and the tops of
the workbenches, extendingacross all four test bench-
es. A BLACK signal junction box is wall mounted
above the first testbench at the rear of the container.

1-282. RIGHT SIDE EQUIPMENT. The right side of
RH1 contains two bin storage units for small parts in
approximately the middle of the right wall, two sets of
storage shelves to the left of the bin storage and two
sets of storagd shelves at therear of the repair area.
A desk and shelf are installed in position 4, and a
BLACK INTERCOM unit is mounted on the shelf. An
electric clock is mounted on the wall above the shelf.
The container power distribution panel is wall mounted
on the right side of the bin storage. A maintenance
cart equipped with rubber tired wheels is stowed at
the front of the container. The rear wheels of the cart
are swiveled for negotiatingtight turns within the Re-
ceiving Central,

1-283. The storagebins are equipped with drawers of
various sizes. The drawers have movable separators
so they may be adjusted to accommodate all sizes of
teletype parts, and are equipped with stops to prevent
accidental complete withdrawal and consequent spill-
ing of parts. The shelves provide storage for teletype
units awaiting repair, and storage for repaired units
awaiting replacement in operating areas.

1-284. All equipment, test benches, andstoragefa-
cilities on both sides of the container are securely
bolted to floor and wall tapping plates.

1-285. TEST BENCHES. Four teletype test benches
are installed side by side alongthe left wall of RH1 at
the rear of the repair area. Each test bench is de-
signed for a specific maintenance function and three
benches are equipped to completely test teletype sub-
assemblies prior to installation in an operating area,
The test benches are installed in positions 1, 3, 5 and
7, and are designated, respectively, Printer Test
Bench, Reperforator Test Bench, Transmitter Dis-
tributor (TD) Test Bench, and Repair Bench.

1-286. The test benches are steel with a hardwood
top and each is equipped with eight drawers, four on
each side. A test equipment shelf is installed against
the wall on the top of each test bench. Two runs of

AN/TSC-35

UNCLASSIFIED

Paragraph
1-279

1700 raceway are mounted on the wall between the
bench top and the shelf. One is a signal raceway
equipped with tip-ring-sleeve jacks that are wired to
the program board on the black MDF in RE1l. The
other raceway is for AC power and it is equippedwith
duplex AC utility outlets at each test bench.

1-287. Each test bench isprovided witha control box
which is equipped with jacks, patchcordsand switches
that are usedto complete test setups. The control box-
es are fastened to the tops of the workbenches, Tone
converter panels are installed on the Printer, Reper-
forator and TD test benches. They are mounted on
the rear walls of the benches under the hardwoodtop.
The tone converter panels contain 10-kc tone convert-
er units and loop supply units which are wired to the
respective control boxes,

1-288. Printer Test Bench. Theprinter test BENCH
is located in position RH1,1 next to the rear partition.
An AN/UGC-6 base assembly and keyboard are mount-
ed on top of the bench, The tone converter panel
mounts one 6002-1 modulator unit, one 6002-2 demodu-
lator unit, one 6004-2 trip-control demodulator unit,
and one 6006 loop supply unit., The AN/UGC-6base as-
sembly, modulator and loop supply units are wired to
the control box which is equipped with two switches,
two jacks and two patchcords. Two trunk lines to the
MDF are provided at this test position. A distortion
analyzer and a telegraph wordgenerator are provided
on the shelf above the bench.

1-289. Reperforator Test Bench. The test bench in
position RH1.3 isthe reperforator test bench. An AN/
FGC-59 reperforator shelf from a TT-332 monitor cab-
inet is mounted on the bench top. The tone converter
unit is equipped with a 6002-2 demodulator unit and a
6006 loop supply unit which are wired to the control
box. The control box mounts two switches, a jack and
a patchcord on the front panel, Three trunk lines to
the MDF are provided at this position. A telegraph
word generator is mounted on the shelf abovethe work-
bench.

1-290. Transmitter Distributor Test Bench. The
transmitter distributor (TD) test bench in position
RH1.5 is equipped with an AN/FGC-59 numbering
unit and a transmitter distributor shelf from a TT-
333 transmitter group cabinet. The TD shelf is mount-
ed on the top of the test bench. The TD test bench
tone converter panel mounts a 6002-1 modulator unit,
a 6004-2 trip-control demodulator unit, and a 6006
loop supply unitthat are wired tothe control box. The
numbering unit is fastened to the underside of the test
equipment shelf. The control box is equipped with
two switches, a jack and a patchcord. Five trunk
lines to the BLACK MDF are provided at this test
bench, A distortion analyzer unit is mounted on the
shelf above the test bench.

1-291. Repair Bench. The repair bench in position
RHL1.7 is used for general teletype maintenance. This
bench is equipped with a control box and two jacks
wired tothe BLACK MDF. Anair compressor equipped
with a 25-foot hose and air gun is stored on the right
side of the repair bench, The compressor is equipped
with an air tank and can furnish dry air at pressures
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up to 40 pounds per-square-inch, The compressor
unit is mounted on wheels so that it may be moved
wherever needed for maintenance., During transport,
the compressor is securedwith straps that are bolted
to floor tapping plates.

1-292. SONIC CLEANER SYSTEM. The sonic clean-
er system is installed on the left side at the front end
of RH1. The system includes a sonic cleaner unit, a
Spray rinse unit, a hot air dryer unit, and a hot water
heater. The water heater supplies hot water to the
sonic cleaner and spray rinse units through 3/4-inch
copper tubing. The sonic cleaner and spray rinse
units are equipped with drain pipes that extend through
the floor of the container and connect with a station
drain connection. Hot air from the dryer unit is ex-
hausted through an 8-inch duct that is installed be-
tween the rear of the dryer and the left wall. The
duct extends through the wall and is provided with a
screen to keep out foreign materials and dirt. All
of the sonic cleaner system units are installedap-
proximately six inches from the wall to provide clear-
ance behind the units for the plumbing and an AC
cable duct.

1-293. TEST AND MAINTENANCE EQUIPMENT
SUPPLIED. Table 1-4 lists the test and maintenance
equipment supplied in the teletype repair shop RHI1.

1-294. SIGNAL DUCT AND CABLF INSTALLATION.
All signal ducting inRH1is BLACK except a 4 x 4 sec-
tion of RED duct that connects the RED duct in contain-
er RJ1 with the RED duct in container RF1. The 4 x 4
REDduct is fastened to the ceiling and passes through
container RH1 foyer area, Cutouts are provided in each
sidewalltoaccommodate this duct. A section of BLACK
signal duct is installed onthe left wall between the sig-
nal junction box and the rear of the container. A tran-
sition piece is usedto drop the level of this duct below
the RED duct. Another short section of 4 x 4 duct
connectsthe bottom of the signal junction box with the
test bench signal raceway. The BLACK INTERCOM
cables are run in a section of 1700 raceway that ex-
tends from the top of the 4 x 4 wall mounted duct to the
right wall, then runs forward and down to the INTER-
COM terminal box.

1-295. POWER DISTRIBUTION. The power distri-
bution panel is wall-mounted beside the bin storage
cabinet inposition RH1.6. The distribution panel hous-
es circuit breakers for all equipment, lighting, the
air conditioning unit and AC utility outlets in container
RH1. Power wiring for the desk and the BLACK IN-
TERCOM unit is run in a section of 1700 raceway that
connects withthe right side of the power panel and ex-
tends across the top of the desk. Power and control
wiring for the air conditioning unit is run from the
power panel into the center cross-container duct and
terminates in a receptacle on the left side of the con-
tainer.

1-296. Power wiring for the left side equipment is
run in double 1700 raceway that connects with the left
side of the power panel, runs vertically, then forward
across the bin storage and shelf units and drops down
to a power kickplate mounted on the floor above the
forward cross-container duct. On the left side of the
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TABLE 1-4. TEST AND MAINTENANCE
EQUIPMENT SUPPLIED, OA-4967/TSR-1

(CONTAINER RH1)

Model Quantity Name
SEC-1825A 1 Sonic Cleaner
SR-1825A 1 Rinse
SD-1825A 1 Dryer
DT-103B 2 Word Generator (TTY)
DT-104 1 Character Generator

(TTY)
DT-603 2 Telegraph Signal

Analyzer (TTY)
260 3 Volt-ohm Milliammeter
T25A 1 Vacuum Tube Tester
161 1 Service Cart
TE50B 4 Tool Kit, TTY

1 Air Compressor

container, the power wiring enters a4x 4 floor mount-
ed AC duct that extendsfrom the front of the container
to the repair bench. This section of AC duct services
the sonic cleaner system units, A section of 1700 race-
way joins the end of the 4 x 4 duct, runs up the wall,
andthentowardthe rear below the signal raceway under
the test bench shelves, providing AC serviceto thetest
benches. Four AC utility outlets areprovided at each
test bench position.

1-297, TELETYPE CENTRAL AN/TGC-18 (CON-
TAINER RJ1).

Teletype Central AN/TGC-18, container RJ1, houses
the NTX torn-tape receive relay facility of Receiving
Central AN/TSR-1. The NTX send and receive relay
facility is comprised of a 48-line AN/FGC-59 Torn-
Tape System and an AN/FGC-73 Multiple Addressee
Processing System.

1-298. The AN/FGC-59 system consists of eight TT-
331 Teletype Receive Groups, sixteen TT-333 Tele-
type Transmitter Groups, and eight TT-332 Trans-
mitter Monitor Groups. The AN/FGC-73 system con-
sists of a Routing Console, seventeen TT-329 high-
speed reperforator (tape punch) units, and seventeen
C-4248 reperforator console (punch control) units.
All of the TT-331 cabinets, the AN/FGC-173 routing
console, one TT-329 high-speed tape punch and one
C-4248 punch control unit are installed in container
RJ1. The remaining units of the AN/FGC-59 and
AN/FGC-173 systems comprise the send portion of the
NTX torn-tape relay facility and are installed in ad-
jacent container RJ2.
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1-298

I. SIGNAL JUNCTION BOX

2.DISTORTION ANALYZER

3. TELEGRAPH WORD GENERATOR

4. WORKBENCH

5. SHELF

6.L.OW PRESSURE AIR COMPRESSOR
7.HOT WATER HEATER

8. SERVICE CART

9. STORAGE SHELVING (EQUIPTO 6I65A)
10. STORAGE DRAWERS (EQUIPTO 1092)
1. REMOTE CONTROL AIR CONDITIONER
12.POWER DISTRIBUTION BREAKER PANEL
13.KICKPLATE, TERMINAL BOARD MAIN POWER FEED THRU
|14.INTERCOM (BLACK)

I5.SHELF

16.DESK

ISOMETRIC-ELEVATION 17.STORAGE SHELVING (EQUIPTO 6I50A)

CONTAINER RH-I I18.FIRE EXTINGUISHER

Figure 1-27. Maintenance Equipment Group OA-
4967/TSR-1 (Container RH1-TTY Repair)
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1-299. Nineteen TT-176A page copy monitor units
are provided for the NTX receive facility and are in-
stalled in container RJ1, Typical operation of the
NTX torn-tape relay facility is discussed in the de-
scription of container RJ2.

1-300. Two side doors are provided at the rear of
container RJ1; the right side door leads directly into
container RA1, and the left door leads into RH1 through
a side-to-side walkway. Two air conditioning units
are installed on the outside right wall of RJ1. During
transport, the container is equipped with removable
end walls that are bolted to the end frames. The end
walls are removed prior to positioning the container
on site,

1-301. LEFT SIDE EQUIPMENT. All equipment on
the left side of RJ1, with the exception of wall mount-
ed items, are mounted on standard AN/TSC-35 rack
base duct. (See figure 1-28.) Four TT-331 teletype
receive group cabinets, each housing six typing re-
perforators and a tone converter panel, are installed
along the left wall in rack positions RJ1.7 through
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