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MIL-HDBK-161A/TM 11-487A-1/NAVEXOS P-2058/TO 31-3-73 

1 5 March 1962 
Cog Serv: USN FSN: 5820-765-8890 
USA Line Item No.: 

STATUS OR TYPE CLASS.: 

Manufacturer: CCI 

. ...•.•............. .....................•............. ..................................... ..................................... 
··········•••········••·•·•••••••·••·• ·····························•·········· .......•.........•.•.••••••••......•.••. 

••············••··••·•·•••••···•··•·•···· ...............••.••••...•••••••••••..... . ·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·,/ .......•.•••......•..•...•.•..••.......• 
..........•...•..•••••.••••••••...... ..................................• ....•.••...•.•••........•.•••.. , ·•···•·••••··•······•••·· 

FUNCTIONAL DESCRIPTION: 

RADIO SET CONTROL 

AN/FRC-type 
C-2099A/FRC-52 

USA USN USAF USMC 

The C-2099A/FRC-52 is a desk mounted control unit designed for the remote control of a radio 
telephone receiver and transmitter. Remote control is accomplished over a standard two-wire 600-ohm 
telephone line having a total loop resistance of not over 1500 ohms, nor more than 20 db loss. 

While designed primarily for the remote control of Navy Models AN/FRC-52( ) and AN/FRC-
70( ) equipments, the radio set control is equally applicable for controlling similar two-way radio 
telephone stations using amplitude frequency or phase modulated emission having a single receiver and 
transmitter operating simplex located at a remote location. 

The radio set control is designed primarily for voice communication, and furnishes voltage for push­
to-talk operation of the remote transmitter. 
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RADIO SET CONTROL 

AN/FRC-type 
C-2099A/FRC-52 
RELATION TO SIMILAR EQUIPMENT: 

C-2099A/FRC-52 is mechanically, electrically, uuu Iuudlvnally (Jimilur to 0-?.0ml{FR.()-fi2, the 

only differences being the addition of compression amplifier circuits, one each for transmit and receive. 

The C-2099A/FRC-52 and C-2099/FRC-52 are functionally interchangeable (except for compression 

amplifiers) and may be used in parallel with or as replacements for, each other. 

TECHNICAL DESCRIPTION: 

Compression Amplijier: This remote radio set control incorporates compression amplifiers having 

the capability of limiting the audio output level to less than 3 db variation with respect to a varia­

tion of 25 db (or more) in the audio input level. This capability is effective in both the transmit 

and receive conditions. 

Transmit Conditions: 
Input: Controlled Reluctance, Transistorized Pre-Amplifier, microphone; or an audio tone 

oscillator within a frequency range of 800 to 1000 cycles. 

Output: 500-600-ohm audio line (balanced to ground). 

Output level: Into a 600-ohm telephone line, up to 50 milliwatts, normal maximum level 18 

milliwatts with less than 5% distortion. 

Audio Response: ±3 db from 300 to 3000 cy (controlled by the compression amplifier). 

Hum and Noise Level: At least 40 db or more below the rated output level. 

Receive Conditions: 
Input Impedance: 500/600 ohms audio (balanced to ground). 

Minimum Input: Required over a 600-ohm telephone line for 1 watt of speaker level, -10 db 

(or lower). 
Output Impedance: 3.5 and 500 ohms (unbalanced). 

Speaker Output: At least 2.0 watts with less than 5 percent distortion. 

Audio Response: ±3 db from 300 to 3,000 cy (controlled by the compression amplifier.) 

Hum and Noise Level: At least 45 db or more below the rated output level of 2.0 watts. 

Pwr Supply: 
AC Input: 110 to 120 v, 50 to 60 cy; single phase. 

Output Voltages: 

B+ Voltages: 250 vdc. 

Filament Voltage: 6.3 vac. 

Relay Voltages: 
Tone Relay: 6.3 vac. 

P /T': 48 vdc (key down) to -55 vdc (key up). 

P/T": +24 vdc to +60 vdc. 

Major Units: 
1 C-2099A/FRC-52 9" x 14W' x 10" 17~ lbs 

TUBES, CRYSTALS, TRANSISTORS: 

REFERENCE DATA AND LITERATURE: 

NAVSHIPS 93630. 
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5 December 1958 
Cog Serv: USAF FSN: 
USA Line Item No.: 

STATUS OR TYPE CLASS.: 

Manufacturer: Philco Corp. 

CLR-7 
TERMINAL 

MIL-HDBK-161A/TM 11-487A-1 /NAVEXOS P-2058/TO 31-3-73 

MICROWAVE RADIO RELAY SET 

USA USN 

CLR-7 
REPEATER 

AN/FRC-type 
CLR-7, Philco 

USAF USMC 

A/Std 

CLR-7 
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MICROWAVE RADIO RELAY SET 

AN/FRC-type 
CLR-7, Philco 
FUNCTIONAL DESCRIPTION: 

Microwave Radio Relay Set CLR-7, Philco, is the transmitting IHHlreeeiving portion of a mi~rnwA.VA 

communication station. Two or more such stations make up a radio relay link to provide two-way 

(duplex) communication between two points, when the CLR-7 is used in conjunction with suitable 

multiplexing equipment such as Philco Time Division Multiplexing Equipment GMT-4. 

Microwave Radio Relay Set CLR-7, Philco, is used in ground, fixed stations, as radio relay links 

wherever use of land communication lines is not feasible. It can communicate with Microwave Radio 

Relay Sets CLR-6 or other CLR-7 equipments. 

This equipment is designed to accommodate frequency-division and pulse-amplitude time division 

multiplex equipments which provide up to 60 voice channels, each of which may be further multiplexed 

to provide up to 16 telegraph or teletype channels, per voice channel. The radio relay link is usually 

made up of a number of stations located at intervals of 20 to 40 miles. 

RELATION TO SIMILAR EQUIPMENT: 

TECHNICAL DESCRIPTION: 

Frequency Range in Me: 6,125 to 8,100 in 5 bands. 

Transmitter Pwr Output: 1 w. 

Receiver Bandwidth: 10 me. 

Pwr Requirements: 600 w (nominal), 117-v, regulated, 50- to 60-cy ac; 150 w (approx), 117-v, 

unregulated 50- to 60-cy ac. 

Major Units: 
1 CLR-7RGL. 
1 CLR-7TGL. 

TUBES, CRYSTALS, TRANSISTORS: 

REFERENCE DATA AND LITERATURE: 
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APPENDIX A 

GLOSSARY OF ABBREVIATIONS 

This appendix is a listing of abbreviations used in this publication, arranged alphabetically. The exact word or phrase for which the abbreviation is used, is given in each case. 

·• A/C Augmented Carrier Cog. Cognizant (Cognizance) A/Std Alternate Standard COMM Communication(s) abs absolute cont'd continued ac alternating current Corp Corporation ADF Automatic Direction Finder cpm cycles per minute af audio frequency cps cycle(s) per second afc audio frequency control ctr center alt altitude cu cubic am amplitude modulated (modulation) cu ft cubic foot (feet) arne amplitude modulated (modulation) CW continuous wave equivalent cy cycle(s) amp ampere(s) db decibel(s) ampl amplifier dbm decibels (referred to 1 milliwatt) ant. antenna de direct current approx approximate (approximately) deg degree ARL Aircraft Radio Laboratory Dept Department ASO Aviation Supply Office dev develop (development) assy assembly dia diameter auto automatic div division ave automatic volume control dsb double sideband avg average Dwg Drawing(s) az azimuth dy dynes bat. battery ea each bfo beat frequency oscillator Ed Edition blk black el elevation BuAer Bureau of Aeronautics elect. electrolytic BuOrd Bureau of Ordnance equiv equivalent BuShips Bureau of Ships ext external bw bandwidth F Fahrenheit c Centigrade fax facsimile cal calibrate fil filament cgs centimeter gram second fm frequency modulated (modulation) chan channel fpm feet per minute ere Combat Information Center freq frequency ckt circuit fsk frequency-shift keyed (keying) Class. Classification FSN Federal Stock Number em centimeter ft foot (feet) Co Company gen generator coax. coaxial GFE Government Furnished Equipment 
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h 
HDBK 
hf 
HI 
hor 
Lr 
lCW 

IF 
IFF 
in.(s) 
Inc 
INPH 
int 
JAN 
kc 
kv 
kva 
kw 
L/Std 
lb(s) 
lf 
lg 
lsb 
rna 
man. 
max 
mb 
me 
mew 
meg 
mf 
mh 
IDl 

MIC 
MIL 
mm 
mph 
IDS 

mv 
mw 
naut 
NAV 
neg 
neut 
No.(s) 
nom 
Obs 
OD 
opm 
osc 
PjStd 
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henry(s) 
Handbook 
high frequency 
High 
horizontal 
hoiD"('il) 
interrupted continuous wave 

Intermediate Frequency 

Identification Friend or Foe 

inch (inches) 
Incorporated 
Interphone 
internal 
Joint Army-Navy 
kilocycle(s) (or kilocycles per second) 

kilovolt(s) 
kilovolt-ampere(s) 

kilowatt(s) 
Limited Standard 

pound(s) 
low frequency 
long 
lower sideband 
milliampere(s) 
manual 
maxrmum 
millibars 
megacycle(s) (megacycles per second) 

modulated continuous wave 

megohm 
medium frequency 

millihenry 
mile 
Microphone 
Military 
minimum or minute(s) 

miles per hour 
millisec ( s) 
millivolt(s) 
milliwatt(s) 
nautical 
Navigation 
negative 
neutral 
Number(s) 
nominal 
Obsolete 
Outside Diameter 

operations per minute 

oscillator 
Planned Standard 

peak/in. 
pf 
Pkg(s) 
pm 
pos 
pps 
prr 
pt 
pwr 
Qty 
RADC 
REC 
ref 
rf 
rms 
rpm 
RT 
rtt 
SjStd 
sec 
shf 
Sig C 
sos 

Spec 
sq 
ssb 
Std 
swr 
sync 
T/Std 
temp 
term. 
TM 
TO 
TR 
TTY 
TV 
ua 
udynes 
uf 
uh 
uhf 
umhos 
USA 
USAF 
usb 
USCG 
usee 
USMC 
USN 

peak per inch 
power factor 
Package(s) 
pulse modulated (modulation) 

positive 
pulses per second 

pulse !'e!JeLi.Li.uu r11,tc 

point 
power 
Quantity 
Rome Air Development Center 

Receiver 
reference 
radio frequency 
root mean square 

revolutions per minute 

Receive-Transmit 

radioteletype (frequency-shift keyed) 

Substitute Standard 

second 
super high frequency 

Signal Corps 
International distress signal (radio-

telegraph) 
Specification 
square 
single sideband 

Standard 
standing wave ratio 

synchronizing 
Tentative Standard 

temperature 
terminal 
Technical Manual 

Technical Order 
Transmit-receive 

Teletypewriter 
Television 
microampere 
microdynes 
microfarad 
micro henry 
ultra-high frequency 

micromhos 
United States Army 

United States Air Force 

upper sideband 
United States Coast Guard 

microsecond(s) 
United States Marine Corps 

United States Navy 
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ufw used with VSWR Voltage Standing Wave Ratio uuf micromicrofarad (s) VTVM Vacuum Tube Voltmeter uf microvolt vu volume unit(s) uw microwatt(s) w watt(s) v volt(s) wf with vfin. volt per inch wfamp watts per ampere vfmeter volts per meter wfmc watts per megacycle v/usec volt per microsecond wfo without va voltampere WADC Wright Air Development Center vert vertical wk week vf voice frequency wpm words per minute vhf very high frequency xmtr transmitter vlf very low frequency xtal crystal vol volume yd yard vps vibrations per second ydfrev yard per revolution 
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APPENDIX B 
INDEX OF ITEMS BY TYPE NUMBERS 

Item 
AN /AIC-2 ___________________________ _ 
AN I AI C-3 ___ __ ______________________ _ AN/AIC-8 ___________________________ _ 
AN /AIC-10 __________________________ _ AN/ AI C-13 __________________________ _ AN/AIC-18 __________________________ _ 
AN I AI C-20 _________________________ _ AN /ARA-15 __________________________ _ 
AN /ARA-19 __________________________ _ AN I ARC-3 ( ) ______________ __ ________ _ AN /ARC-5 ___________________________ _ AN /ARC-8 _____ ____ ____________ ______ _ 
AN/ARC-21 ( ) _______________ ___ _____ _ AN/ARC-27 __________________________ _ AN /ARC-33 _______ __________ __ _______ _ AN /ARC-34 _____________________ _____ _ 
AN I ARC-36 ( ) _______________________ _ AN /ARC-44 ________ · __________________ _ AN /ARC-49 __________________________ _ AN /ARC-55 __ ________________________ _ AN /ARC-57 __________________________ _ AN /ARC-58 __________________________ _ AN /ARC-60 __________________________ _ AN /ARC-63 _________ _________________ _ AN /ARC-65 __________________________ _ AN /ARC-66 _______ ___ ________________ _ AN/ARC-70( ) _______________________ _ AN /ARC-74 _____________ __ ___________ _ 

AN /ARC-85 __________________________ _ 
AN/ARC-Type: 

ARC Type 210 _________________ __ _ 
HACON __ _______________________ _ 
HF-101, -102, -103 _______________ _ VHF-101 ________________________ _ 

AN I ARN -30 ___ ____ __________________ _ 
AN/ARR-15 _________________________ _ 
AN /ARR-15A ________________________ _ 
AN I ARR-36 _________________________ _ 
AN I ARR-41 _________________________ _ 
AN /ART -13A ________________________ _ 

Page 

1 
3 
5 
7 
9 

11 
13 
15 
17 
19 
21 
23 
25 
27 
29 
31 
33 
35 
37 
39 
41 
43 
45 
47 
49 
51 
53 
55 
57 

59 
61 
63 
65 
67 
69 
71 
73 
75 
79 

Item Page 
AN/TRT-Type: 

GP, GP-2___ ______________________ 81 TA-18-BB_ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ __ __ _ _ _ 83 AN/BRA-6___ _ _ __ _ _ _ _ __ _ _ _ _ ___ _ __ __ _ _ _ 85 AN/CRT -3A_ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ __ _ _ 87 
AN /CRT-5 _____________________ ------ _ 89 AN /FCC-3 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 91 AN /FCC-7 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 9 5 AN/FCC-8_ __ _ _ _ _ __ _ ___ _ _ _ ___ _ _ __ __ _ _ _ 99 AN/FCC-16_ _ __ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ __ _ _ _ _ _ 101 
AN /FCC-Type: 

TH-1/TCC_____ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ 105 
AN/FGA-Type: 

TT-25/FG _ _ _ __ _ _ _ _ __ _ _ _ _ _ _ __ __ __ _ 107 AN /FGC-1 ( ) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 109 AN/FGC-5 _______________________ ---- _ 111 AN fFGC-6 _______________________ - ___ - 115 AN/FGC-7 _____________________ --- _ --- 117 AN/FGC-7 A___ ______ _________________ 119 AN/FGC-1 l_ ___ _ _ __ _ _ _ _ _ _ _ _ _ _ __ __ _ ___ _ 121 AN/FGC-12_ ___ _ _ _ _ _ _ _ _ __ _ _ __ __ _ ___ __ _ 123 AN/FGC-20( )___ _____________________ 125 AN/FGC-21 ( ) _ _ _ _ _ _ _ __ __ _ _ ___ __ _ __ __ _ 127 
AN/FGC-25( )--- -------------------- - 129 AN /FGC-29____ _ _ _ _ _ _ __ _ _ _ __ _ _ _ ____ _ _ _ 131 
AN/FGC-38( ), -39____ ________________ 133 AN/FGC-60(V) ___ _ _ _ _ _ _ _ _ _ _ __ _ ___ __ _ _ _ 135 
AN /FGC-Type: 

SB-65( )/FGC________ _____________ 139 SB-66( )/FGC________ _________ ____ 141 TG-26____ _ __ _ _ _ _ __ _ _ _ _ _ _ ____ _ _ _ __ 143 TT -6/FG _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 14 7 TT-7 /FG _ _ _ __________ __ _ _________ 149 TT-8/FG _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 151 
TT-21jFG_____ ___________________ 153 AN /FGQ-1 ( ) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 155 

AN /FGQ-Type: 
TT-71(UG _ __ _ _ _ _ _ _ _ _ _ _ _ _ __ ____ _ _ _ 157 

AN /FGR-Type: 
TT-45/FG, TT-46/FG______________ 159 TT -1 07 /FG _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 161 
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Item Paqe Item Paqe 
AN/FIC-Type: AN/FRC-6___ _ _ _ _ __ _ _ __ _ _ _ _ __ __ _ _ _ _ __ _ 193 

LS-124( )jFL_ ____ ____ ____________ 163 AN /FRC-10__ _ _ _ _____ _ __ _ __ __ __ _ _ _ _ __ _ 195 
LS-125( )/FL __________ _____ ______ 165 AN/FRC-10A_ _ __ _ _ _ _ _ _ _ _ __ _ _ _ _ __ __ __ _ 197 
LS-126( )/FL__ ____ _______________ 167 AN/FRC-10B _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ ___ _ _ _ _ _ _ 199 
LS-126( )jFL ________ ___ __________ 169 AN /FRC-15_ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ __ _ _ _ _ _ __ 201 
LS- 128( )/.B'L_____________________ 171 AN jli'RCi-2::1 ( ) I AN /FRC-26 ( ) -- ------- 203 
LS-130( )jFL ______ _____ __________ 173 AN jFRC-27 ( ) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 205 
LS-138( )jFL______ _______________ 175 
LS-200/FI________________________ 177 
LS-201/FI____ ____ ___ ______ __ _____ 179 
LS-202/FI ________________________ 181 

AN jFRA- 6__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ __ _ _ _ _ _ 183 
AN jFRA -11_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 185 
AN jFRA-50L__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ 187 

AN/FRC-31( )- ----- -------- ---- ------ 207 
AN /FRC-34__ __ _ _ _ _ _ _ _ _ ____ __ ___ _ _ _ ___ 209 
AN /FRC-35____ _ _ _ _ __ __ _ _ _ _ __ _ _ _ _ __ __ _ 211 
AN/FRC-39(V)__ _ _ _ __ _ _ _ _ _ _ __ ___ _ _ _ _ _ _ 213 
AN/FRC- 45(V) ___ _ _ _ _ _ _ _ _ _ ___ _ _ _ _ __ _ _ _ 215 
AN/FRC- 47 __ __ _ _ __ __ __ _ _ __ _ _ _ _ _ _ __ _ _ _ 217 
AN /FRC-56 (V) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 219 
AN /FRC-70A_ _ __ __ _ _ _ _ _ _ _ _ _ _ ____ _ _ _ _ _ 221 

AN"/FRA-Type: AN/FRC-Type: 
CU-168/FRR___ _ _ _ _ _ _ _ _ __ __ __ _ _ _ _ _ 189 C-2099A/FRC-52__ _ _ _ _ __ _ _ _ _ _ _ __ _ _ 225 
0- 5( )/FR_________________________ 191 CLR-7 PHILCO_ ___ __ ___________ __ 227 
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DEPARTMENT OF DEFENSE 

MIL-HDBK-161A 
Electronic Communicatiop Equipment 

1. This Military Standardization Handbook was developed by the Department of Defense · 
ordinated cooperation with the Departments of the Army, Navy, and Air Force in accordance . ... .. 
established procedure. 

2. This document was approved 12 March 1964 for printing and inclusion in the Military Standard­
ization Handbook Series. 

3. This handbook constitutes a directory of electronic communication equipment used in the 
Department of Defense in the standardization, design, development, procurement and maintenance of 
military electronic and electrical communication and related equipment. 

4. Every effort has been made to include the latest data and information pertaining to the 
munication equipment concerned. The present edition is the initial increment of Revision A o. ~ 

handbook and is planned for maintenance by Change Notices issued quarterly to constitute a complete 
revision annually. Users of this handbook are encouraged to comment and report inaccuracies, omis­
sions, etc., to Commanding General, U.S. Army Electronics Command, Fort Monmouth, N.J., 07703. 
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