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WARNING 

Dangerous voltages exist in this equipment. 

A.-s oe 

DON’T TAKE CHANCES! 

ages exist at these points. 
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FIXED OPERATION WITH LONG RANGE ANTENNAS 

WARNING 

TELESCOPING TYPICAL TOWER EXTENDED RANGE DOUBLET ANTENNA 

ANTENNA MAST ANTENNA 

NEVER ERECT THESE LONG RANGE ANTENNAS DIRECTLY UNDER POWERLINES. 
IF YOU MUST ERECT THESE LONG RANGE ANTENNAS NEAR POWERLINES, POWERLIN= POLES OR 

TOWERS, OR BUILDINGS WITH OVERHEAD POWERLINE CONNECTIONS, NEVER PUT THE ANTENNA 

CLOSER THAN TWO TIMES THE ANTENNA HEIGHT FROM THE BASE OF THE POWERLINE, POLE, 

TOWER OR BUILDINGS. 

NEVER ATTEMPT TO ERECT ANY LONG RANGE ANTENNA WITHOUT A FULL TEAM. 

BEFORE ERECTING ANY LONG RANGE ANTENNA, INSPECT ALL THE PARTS MAKING UP THE 

ANTENNA KIT. DO NOT ERECT THE ANTENNA IF ANY PARTS ARE MISSING OR DAMAGED, 

DO AS MUCH OF THE ASSEMBLY WORK AS POSSIBLE ON THE GROUND. 

WHEN ERECTING THE ANTENNA, ALLOW ONLY TEAM PERSONNEL IN THE ERECTION AREA, 

MAKE SURE THAT THE AREA FOR THE ANCHORS IS FIRM. IF THE GROUND IS MARSHY OR SANDY, 

GET SPECIFIC INSTRUCTIONS FROM YOUR CREW CHIEF OR SUPERVISOR ON HOW TO REINFORCE 

THE ANCHORS. 

WHEN SELECTING LOCATIONS FOR ANCHORS, AVOID TRAVELED AREAS AND ROADS, IF YOU CANNOT 

AVOID THESE AREAS, GET SPECIFIC INSTRUCTIONS FROM YOUR SUPERVISOR AS TO WHAT CLEAR— 

ANCE YOUR GUY WIRES AND ROPES MUST HAVE OVER THE TRAVELED AREAS AND ROAD. 

CLEARLY MARK ALL GUY WIRES AND ROPES WITH THE WARNING FLAGS OR SIGNS SUPPLIED BY YOUR 

UNIT. IN AN EMERGENCY, USE STRIPS OF WHITE CLOTH AS WARNING STREAMERS. 

IF YOU SUSPECT THAT POWERLINES HAVE MADE ACCIDENTAL CONTACT WITH YOUR ANTENNA, STOP 

OPERATING, ROPE OFF THE ANTENNA AREA, AND NOTIFY YOUR SUPERIORS. 

IF THE WEATHER IN YOUR AREA CAN CAUSE ICE TO FORM ON YOUR LONG RANGE ANTENNA AND ITS 
GUY WiRES AND ROPES, ADD EXTRA GUYS TO SUPPORT THE SYSTEM, ROPE OFF THE AREA AND 
POST IT WiTH WARNING SIGNS LIKE “ BEWARE OF FALLING ICE" 

DO NOT TRY TO ERECT ANY ANTENNA DURING AN ELECTRICAL STORM. 

KEEP A SHARP EYE ON YOUR ANCHORS AND GUYS. CHECK THEM DAILY AND IMMEDIATELY 

BEFORE AND AFTER BAD WEATHER, 
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SAFETY STEPS TO FOLLOW IF SOMEONE 
IS THE VICTIM OF ELECTRICAL SHOCK 

1g NOT TRY TO PULL OR GRAB THE INDIVIDUAL 

2t POSSIBLE , TURN OFF THE ELECTRICAL POWEF 

IF YOU CANNOT TURN OFF THE ELECTRICAL 

POWER, PULL, PUSH, OR LIFT THE PERSON TO 

SAFETY USING A WOODEN POLE OR A ROPE OR 

SOME OTHER INSULATING MATERIAL 

AFTER THE INJURED PERSON IS FREE OF 

CONTACT WITH THE SOURCE OF ELECTRICAL 

SHOCK, MOVE THE PERSON A SHORT DISTANCE 

AWAY AND IMMEDIATELY START ARTIFICIAL 

RESUSCITATION 

4 Eee FOR HELP AS SOON AS POSSIBLE 

B Change 6 « 
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WARNING 

Dangerous voltages exist in this equipment 

DON’T TAKE CHANCES! 
DANGEROUS VOLTAGES EXIST IN THE 

ANTENNA SYSTEM 
Be careful when working around the antenna or the antenna terminals and cables. 

Radiofrequency high voltages exist in these areas. 

Personnel working with Mast AB-577/GRC should be familiar with the requirements 

of TB SIG 291 before attempting installation and disassembly of the AB-577/GRC. 

Failure to follow the requirements of TB SIG 291 could result in injury or death. 

WARNINGS 
The use of more than one 25 foot mast extension kit (MK-806/GRC) on the Antenna 
Mast AB-577/GRC is hazardous and not authorized. Injury to personnel and damage 

to equipment are likely to occur when a second mast extension is used to extend the an- 

tenna mast beyond a height of 75 feet. 

Adequate ventilation should be provided while using TRICHLOROTRIFLUOROE- 

THANE. Prolonged breathing of vapor should be avoided. The solvent should not be 

used near heat or open flame; the products of decomposition are toxic and irritating. 

Since TRICHLOROTRIFLUOROETHANE dissolves natural oils, prolonged contact 

with skin should be avoided. When necessary, use gloves which the solvent cannot 

,penetrate. If the solvent is taken internally, consult a physician immediately. 
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Figure 1-1. Radio Set AN IGRC-50( *)(V) in operation. i . 
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CHAPTER 1 
INTRODUCTION 

Section |. GENERAL 

1-1. Scope 
a. This manual describes Radio Sets AN/- 

GRC-50(V)1, 2, 3, 4, and 5 and AN/GRC-50A(V) 1, 
2, 3, 4, 5, 6, 7, 8, 9, 10, and 11. It covers their installa- 
tion, operation, and operator’s and organizational 

maintenance. The components of the radio sets are 

listed in paragraph 1-6. 

b. Installation and maintenance of Mast AB-577/- 
GRC (figs. 1-1 and 1-8) are provided in TM 
11-5820-538-12 which also includes information on 

the use of Extension Kit MK-806/GRC which is used 

to extend the height of the antenna to another 25 feet 
above the 50-foot height of the AB-577/GRC. 

c. Organizational maintenance of Voltage Regulator 
CN-514/GRC is provided in TM 11-6110-245-15. 

d. Official nomenclature followed by (*) is used to 
indicate all models of the equipment item. Thus— 

(1) Radio Set AN/GRC-50(*)(V) applies to all 
configurations of the radio set: AN/GRC-S0(V)1, 2, 
3, 4, and 5 and AN/GRC-SOA(V)1, 2, 3, 4, 5, 6, 7, 
8, 9, 10, and 11. 
(2) Amplifier-Converier AM-1955(*)/GRC ap- 
plies to Amplifier-Converters AM-1955/GRC, 
AM=1955A/GRC, and AM-1955B/GRC (para 
1-14). 

(3) Amplifier-Converter AM-1956(*)/GRC ap- 
plies to Amplifier-Converters AM-1956/GRC, 
AM-1956A/GRC, and AM-1956B/GRC (para 
1-14). 

(4) Amplifier-Oscillator AM-1958(*)/GRC ap- 
plies to Amplifier-Oscillators AM-1958/GRC and 
AM-1958A/GRC (para 1-14e). 

e. Throughout this manual, the term radio set ap- 
plies to all configurations of the AN/GRC-50(*) (V), 
unless otherwise specified. 

J. All references in this manual to Receiver, Radio 
R-1331(*)/GRC also apply to Receiver, Radio 
R-1331(P)/GRC, Receivers, Radio R-1331A(P)/- 
GRC, and R-1331B(P)/GRC unless otherwise 
specified (para 1-145 and c). 

g. All references in this manual to Power Supply 
PP-2054(*)/GRC also apply to Power Supply 
PP-2054/GRC and to Power Supply PP-2054A/GRC 
(para 1-14g). 

1-2. Indexes of Equipment Publications 
a. DA Pam 310-4. Refer to the latest issue of DA 

Pam 310-4 to determine whether there are new edi- 

tions, changes or additional publications pertaining to 
the equipment. 

b. DA Pam 310-7. Refer to the latest issue of DA 

Pam 310-7 to determine whether there are modifica- 

tion work orders (MWO’s) pertaining to the equip- 
ment. 

1-3. Maintenance Forms, Records, and 
Reports 

a. Reports of Maintenance and Unsatisfactory 
Equipment. Department of the Army forms and 
procedures used for equipment maintenance will be 
those described by TM 38-750, The Army Mainte- 
nance Management System. 

b. Report of Packaging and Handling Deficiencies. 

Fill out and forward DD Form 6 (Packaging Improve- 
ment Report) as prescribed in AR 700-58/- 
NAVSUPINST 4030.29/AFR 71-13/MCO 
P4030.29A and DLAR 4145.8. 

c. Discrepancy in Shipment Report (DISREP) (SF 

361). Fill out and forward Discrepancy in Shipment # 
Report (DISREP) (SF 361) as prescribed in AR 

55-38/NAVSUPINST 4610.33B/AFR 75-18/MCO 
P4610.19C and DLAR 4500.15. 

1-3.1 Reporting of Errors 
Report of errors, omissions, and recommendations for 
improving this equipment manual by the individual 

user is encouraged. Reports should be submitted on 
DA Form 2028 (Recommended changes to Publica- 
tions and Blank Forms) and forwarded direct to Com- 

mander, US Army Communications and Electronics 

Materiel Readiness Command, ATTN: DRSEL-ME- 
MQ, Fort Monmouth, NJ 07703. 
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Section Il. DESCRIPTION AND DATA 

1-4. Purpose and Use 

a. All configurations of the radio set pro- 
vide for multichannel, line-of-sight, two-way 
communication in the ultrahigh-frequency 

(uhf) range. The radio sets provide 399 operat- 
ing channels in the 601.5- to 999.5-mega-cycle 
(mc) (low band) range and 500 channels in the 

1,350.5- to 1,849.5-mce (high band) range. Some 

radio set configurations include both bands, 
others include either the high band or the low 
band. The differences between the model of 

the radio and the assemblages in which it is 
used are provided in paragraph 1-14a. 

b. The radio set is intended primarily for 
use as a radio link in a communication net- 

work, which includes carrier telephone and 
teletypewriter equipment (para 1-14a). The 
radio sets are used in pairs; one set is used at 
each end of a line-of-sight transmission path. 
The radio set may be used with 4-, 12-, or 
24-channel frequency-division multiplex 
(fdm) or 12- or 24-channel pulse-code modula- 

tion (pem) equipment. 
c. The radio set can also communicate with 

F-band (789.5 to 964.5 mc) and J-band (1,350.5 
to 1,849.5 mc) configurations of Radio Set 
AN/TRC-24 (para 1-18). This arrangement 

applies to communication between fdm sys- 
tems; there is no provision in the AN/TRC-24 
for pcm operation. | 

1—5. Technical Characteristics 

a. Radio Sets AN/GRC-50(*)(V). 

Types of operation _-__-_- Pcm, fdm, and local or remote 

order wire. 

Fdm input levels 

(nominal): 
24-channel 

operation ________ 13 dbm 

12-channel 

operation ________ 11 dbm. 

4-channel 

operation ________ 6 dbm. 

Fdm output levels 

(nominal): 

24-channel 

operation ________ 13 dbm. 

12-channel 
operation ________ 11 dbm 

4-channel 

operation _______- 6 dbm. 

1-2 Change 4 

Fdm impedance: 

Fdm frequency response: 

135-ohm 

termination 

(12/24 

channel) 

600-ohm 

termination 

(4 channel) 

Pem level (nominal): 
input. 4--.--.- 

Output... 

Pem impedance 

(nominal): 

Input ______ ETE 

Output-..--.) +2. 

Range (approximate; 

range will vary 

according to atmos- 

pheric conditions 
and terrain): 

135 or 600 ohms, balanced. 

135 or 600 ohms, balanced. 

250 eps to 4 ke, +1 db. 

4 ke to 68 ke, +0.5 db. 

68 ke to 124 ke, +1 db. 

250 eps to 4 ke, +db. 

4 kc to 20 ke, +0.5 db. 

1.5 volt peak to peak. 

0.75 volt peak to peak. 

30 miles or line-of- 

sight. 

30 miles or line-of- 

sight. 

b. Transmitter, Radio T-893(P)/GRC. 
Frequency range _____-_ 

Channel allocation: 

Low band _____-__-_ 

High band ________-_ 

Channel separation ____ 

Frequency stability ____ 

Type of modulation ____ 

Type of transmission ___ 

Frequency control _____ 

Frequency deviation ___ 

RF output: 

Impedance ____-__- 

Power: 

601.5 to 

O99 wee 28 

601.5 to 999.5 mc (with low- 

band tuner, Amplifier- 
Oscillator AM- 
1957/GRC). 

1,350.5 to 1,849.5 mc (with 

high-band tuner, 
Amplifier-Oscillator 

AM-1958(*)/GRC). 

1-399 (601.5 to 999.5 mc). 
400-899 (1,350.5 to 1,849.5 

mc). 

1 me. 

+0.005% +90 ke of carrier 

frequency. 
Frequency modulation. 

Voice and either pulse-code 
modulation (pem) or 

frequency-division 
multiplexed (fdm) 

signals. 

-Crystal-referenced 
automatic frequency 
control system. 

375 kc maximum. 

50 ohms. 

15 to SC watts. 



1,350.5 to 

1,849.5-me =. 

Spurious outputs _____- 

8 to 20 watts. 

Greater than 50 db down. 

‘| c. Power Supply PP-2054(*)/GRC. 
iiiptpeeee wen 2S oO 

Outputs: 

Regulated _________ 

Unregulated _______ 

115 +4 vac, 47 to 63 cps, 775 

watts. 

+250 +1 vde at 200 me. 

+150 +8, 12 vde at 80 ma. 

+105 +6 vde at 15 ma. 

+800 +25 vde at 100 ma. 

+650 +60 vde at 60 ma. 

+645 +60 vdc at 60 ma. 

+360 +15 vdc at 80 ma. 

115 +4 vac at 2.2 amperes. 

d. Receiver, Radio R-1148(P)/GRC. 
Frequency range __-_-_-_- 

Receiver type 

Type of modulation ___-_ 

Local oscillator 

601.5 to 999.5 me (channels 

1-399, with low-band tuner, 

Amplifier- Converter AM- 

1955(*)/GRC). 
1,350.5 to 1,849 me (channels 

400-899, with high-band 

tuner, Amplifier- 

Converter AM-1956(*)/ 

GRC). 
Double-conversion, 

superheterodyne. 

Frequency modulation. 

T™ 11-5820-461-12 

f. Antenna AT-903/G. 
Modified dipole in a ridge- 

loaded horn. 

600 me to 1,850 me. 

Vertical or horizontal. 

28 pounds. 

Horizontal Polarization 

Horizontal Beam width 

Operating frequency __- 

Polarization -tee3 225 4% 

1850 MHZ -----~ 16° 
Vertical Polarization 

Horizontal Beam Width 

sees MHZ ------- 1)8° 
ee Sietetetee 20° 

Gain 3 ire 

13.0 db. 

1,350 to 1,850 me ___ 17.0 db. 

g. Mast AB-577/GRC. 
VDC Ses ee oe Fh es Sectionalized tubular. 

Material: 32 sea t5 8s Aluminum. 

Height: 

Maximum 

expanded _______-_ 48 feet. 

Collapsed _________-_ 95 inches. 

Sbabllityie! sees 3 +5% of original setting for 

winds up to 75 mph, under 
conditions of ¥%-inch ice 

loading. 

Rotation’_- = 2 2s Azimuth; rotation-controlled 

from ground. 

h. Regulator, Voltage CN-514/GRC. 

frequency __________-_ 60 mc below receiver 
frequency. 

Intermediate 

frequencies: 
0 eo 60 mc. 

second 2... _.---- 17 me. 

Automatic frequency 

control systems. 

Capacity. -vtets oe 28 5 kva. 

Spurious responses 

(including image) ___- 

Rf input impedance __-_- 

Power requirements: 

Power supply _____- 

Power input ______- 

wi 

Primary: crystal 

referenced. 

Secondary: signal 

seeking. 

Greater than 50 db down. 

50 ohms. 

Self-contained. 

115 vac, +5%, 47 to 63 eps, 

315 watts. 

® e. Receiver, Radio R-1331(*)(P)/GRC. All 

technical characteristics except frequency 

control, listed for the R-1148(P)/GRC are ap- 
plicable. 

R-1331(*)(P)/GRC. 

Under Frequency 
Primary data does 

control, the 

not apply to the 

Bificiency =.2+.2406-0s4 Better than 98%. 

Input: 

Voltarere et” = a= 95 to 135 vac. 

Frequency ________-_ 47.5 to 63.5 eps. 

Output: 

Automatic 

regulation _______ 115 vac +1%. 

Current £5520 400° 0 to 43 amperes. 

1-6. Components of AN/GRC—50(*)(V) 

a. Assemblages Using AN/GRC-—50(*)(V). 

Following is a list of the various configura- 

tions of the AN/GRC—50(*)(V) and the assem- 

blages in which they are used. The list of 
components of some assemblages do not iden- 
tify the particular AN/GRC-50(*)(V) config- 

uration used; instead they list the individual 
radio components provided in tke assem- 
blage. Refer to appendix A for the publica- 

tions covering the assemblages listed. 
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Radio configuration No. of stacks 

AN/GRC-50(V)1 ___-__------ As 2h a ae Se Ca 

AN/GRC-50(V)2__________--_ 2 standby). ae eee 

AN/GRC-50(V)8 ____-_--_--- 2.1 standby). 45 2.2ae 2 
AN/GRC-—50(V)4_._-.-__--_= Sul standby) 232455. siee 

AN /GR C-50W)5 2: ote eee 31 standby) =. 32 

AN/GRC-50A(V)1 __-------- ae i i Ea 
AN/GRC-50A(V)2 __-_------ 2 (1 standby)... _ =... _- 

AN/GRC-50A(V)3 _--------- 241i Standby) 2 
AN/GRC-50A(V)4 __-------- 2 {i Standby) 2-2 Sr. 
AN/GRC-50A(V)5 __-------- 34 -standby) oe ee. 
AN/GRC-50A(V)6 __-_------ 21 istandby). 3202-2452. - 

AN/GRC-50A(V)7 __-------- 3 (1 standby)...2 2. == _-.- 
AN/GRC-50A(V)8 __-------- | pea aba aen apg eos Oe «9 
AN/GRC-50A(V)9 ___-_--_-_- Ea AR ile isa, a 
AN/GRC-50A(V)10 __----__- 3G standby) = seaat% 4 - 
AN/GRC-50A(V)11 _-------- cece. (ya ae ay Pe 

High or low band 

High and low _______ 

Used in assemblage 

Training 

High. 4105: fb Oe eee AN/MRC-73 & AN/MRC-i02 

Low 3.5 ees AN/MRC-73 & AN/MRC-102 
rE ET « amare oe OER Raa AN/MRC-54 & AN/MRC-103 
EL eee LER IEE EDS AN/MRC-54 & AN/MRC-1038 i 
High and low ______-_ Training 

Be « enema ee i Bele RR AN/MRC-102 

LOW 5 eee ce ee AN/MRC-102 
Pgs Se Fe oes AN/TRC-110 
BOW ee ae ee AN/TRC-110 

High and low 4_____-_ AN/MRC-102, AN/TRC-109, & 

AN/TRC-117 
High and low #_____-_ AN/TRC-110 

High and low 2______ AN/TRC-108 and AN/TRC-143 
High and low 2______ AN/TRC-108 
High and low #_____- AN/TRC-110 

ict. 2 5-1 eee eee A basic stack; less CN-514/ 

GRC, DA-189/GRC, CY-2582 

(and spare heads), and CY- 

2583/GRC (and spare parts). 

a 

Either the high- or low-band units of the amplifier-oscillator and amplifier-converter are issued; the other units may be requisitioned if 
required. 

b. Remarks. 
(1) Mast AB-577/GRC. Refer to TM 

11-5820-538-12 for a listing of the compo- 

nents of the mast. 
(2) Regulator, Voltage CN-514/GRC. 

Refer to TM 11-6110-245-15 for a listing of 

the components of the voltage regulator. 
(3) Antenna AT-903/G. Refer to TM 

11-5820-517-12P for a listing of the compo- 
nents of the antenna. However, the carrying 
frame for the AT-903/G antenna horn is only 

issued for the training versions of the radio 
set: AN/GRC-50(V)1 and AN/GRC-50A(V)1. 

(4) Weights and dimensions. Refer to 

paragraph 2-1b for information concerning 
the weights and dimensions of the major 

components. 

c. Components. The numbers given in the 

Usable on code column in the following chart 
represent the radio configurations of which 

the item is a part. For example, 1 each 

Amplifier-Converter AM-1955/GRC is part of 

AN/GRC-50(V)1, 2 each are part of 

AN/GRC-50(V)3, and 3 each are part of 
AN/GRC-50(V)5. The following list identifies 
the radio configuration with the number used 
in the Usable on code column in the chart. 

Usable on code No. Radio set 

pba ha Rae Oh See ee ee AN/GRC-50(V)1 

RE) Ee Nocti is, 2 eer AN/GRC-50(V)2 

8.2 ys a eee AN/GRC-50(V)3 

4 oS Aaa 2ORaie AN/GRC-50(V)4 

a8) 2c 2 Sere ee AN/GRC-50(V)5 

5 ee SR MMM 5 ec li AN/GRC-50A(V)1 

i Pee S23 5-2 ape oe AE Eek AN/GRC-50A(V)2 

Blo ae oe Si AN/GRC-50A(V)3 

Oe be js Re: SAR as eet eee AN/GRC-50A(V)4 

VQ. Fee he) NES SIG Seat See AN/GRC-50A(V)5 

WA se 2s ae ne AN/GRC-50A(V)6 

5 Ane eaberane rs aS Os A es AN/GRC-50A(V)7 

a enn Ty oa AN/GRC-50A(V)8 

14 ce. 4 SEARS. Se AN/GRC-50A(V)9 

1b eacie eee eee eee AN/GRC-50A(V)10 

fo ler eR as oT a ine ee AN/GRC-50A(A)11 

Federal stock No. Description 
Figure * 

No. 

5820-892-3851 
5820-892-3852 
5820-892-3852 

5820-892-3854 

5820-892-3855 

5820-933-6193 
5820-933-6192 

Radio Set AN/GRG-HOV)d oo et 
Radio Set AN/GRC-50(V)2 
Radio (Set AN/GW)3i-erehcouns eee... ee 
Radio Set AN/GRC-50(V)4 22-22. ee 
Radio Set AN/GRC-50(V)6. 2a 25 cee 
Radio Set AN/GRC-50A(V)1 
Radio Set AN/GRC-50A(V)2 

14 Change 4 



Federal stock No. 

5820-933-6191 
5820-933-6190 
5820-933-6189 
5820-936-5480 
5820-936-5481 
5820-935-0089 
5820-878-8635 
5820-878-8634 
5820-136-4966 

5820-892-3859 

: 5820-082-4298 

5820-892-3860 

5820-082-4294 

5820-892-3856 

5820-892-3857 

5820-856-9925 

5820-064-5451 

5820-856-9923 

5820-892-3861 

5820-892-3862 

§j 5820-889-0857 

Bf 5820-082-4292 

5820-892-3858 

6110-064-5478 

5930-064-5476 
5820-892-3863 

Description 

Radio Set AN/GRC-50A(V)3 

Radio Set AN/GRC-50A(V)4 

Radio Set AN/GRC-50A(V)5-_____-2---___ 2 ee 

Radio Set AN/GRC-50A(V)6 _____--__--__-_- Lie 
Radio Set AN/GRC-50A(V)7 
Radio Set AN/GRC-50A(V)8 

Radio Set AN/GRC-50A(V)9 

Radio Set AN/GRC-50A(V)10 
Radio Set AN/GRC-50A(V)11 
TM 11-5820-461-12 

Amplifier-Converter AM-1955A/GRC, AM-1955B/ 

GRC. 

Amplifier-Converter AM-1956/GRC 

Amplifier-Converter AM-1956A/GRC, AM-1956B/ 
GRC. 

Amplifier-Oscillator AM-1957/GRC 

Case, Standardized Components, Electrical CY- 

2582/GRC (to store unused amplifier-converter 

and amplifier-oscillator). 

Case, Antenna CY-2595/GR (issued only for AN/ 

GRC-50(V)1, AN/GRC-50A(V)1, AN/TRA-25A, 
and OA-3668A/TRC-24) (carrying frame for 

AT-903/G. 
Dummy Load, Electrical DA-189/GRC 

Mast AB-577/GRC (TM 11-5820-538-12) 

Power Supply PP-2054(*)/GRC (incl Case, Elec- 

trical Components CY-2428/GRC; FSN 5820-064-— 

5474). 

Receiver, Radio R-1331(*)(P)/GRC (incl Case, 

Electrical Components CY-2429/GRC; FSN 5820- 

064-5449). 

Receiver, Radio R-1148(P)/GRC (incl Case, Elec- 

trical Components CY-2429/GRC; FSN 5820-064— 

5449). 

Regulator, Voltage CN-514/GRC (TM _ 11-6110- 

245-15) (incl Case, Electrical Components CY- 

2851/GRC. 
Switch: Box: SA+640/GRG- a4 ee a a ee 

Transmitter, Radio T-893(P)/GRC (incl Case, 

TM 11-5820-461-12 

Figure ' Qty 
Usable on code N 0. 

8 
9 

10 
11 
12 
13 
14 
15 
16 
I through 6. = 1 

Ai eaceamitre eta tek cane 2 1 [1-5 
BS ae ena ee Anny 2 
see Re UA ee aties <tr 3 
Ga Pas Pe tes 1 |1-6 
Sena ee ta 2 
LO, 12a te oe 3 
REE See eam 1241-13 
DEST ME ee 2 
AGS DI VE aSs Ra 
Ot 14 lan eet 1411-6 
ff EU © eint yi ane o 2 
O12 toe ee 3 
ye ey eo li i al PAE 
PRA ae Sie sh 2 
Sek B25 Uap cmmcacgapeaites ats 
PGAS 4416 oe i4) 1-41-13 
2808 Ub se tae eee te A 2 
BOWER ee ee 3 
Lets 4G? 21 i27 
Dee idyees.. ey 24! 
AO Oy ee tae” 3 | 
PG TRE ee Soe Pa) ets 1-137! 
LS Oo Te eS 2 
De Sand, celine Td bert 3 

TL GPAtERe etm = wr in yt ee 1 

12:3,64, 81416 oo 1}| 114 
Th it 0 a oe 1 
B559.10.1 2 nas ees 2 
1 GAS TAG S 4s cncce!, 15 |1-8 
ae gE ly ec eee a 2 
5 O 1019154 = aut 2 3 
1.6.15 PIG ees aes 1211-4 
DAS BS Ee | 2 
A 9:10.4245 2 ot a 3 
GAS 1G he re gon nh 1 |1-6 
A 1 Dik ti FS eet 2 
Ch Se 5 eee eee 3 
hike 5 UR eee 14} 1-5 
ICN He EAE | ee 2 
A iL, Sos Boal Saad 3 
1,2,3,4,5,6,7,8,9,10, {4} 1-11 

11,12,13,14,15 

470 BAB AGI sae cite 1 
1 6As Bh eo. Let es 

Change 4 1-4.1 



T™ 11-5820—461-12 

Radio configuration No. of stacks 

AN/GRC-50(V)1 ___-__--__-- : Peeper ee ee ee 4 ae 

AN/GRC-50(V)2 _~_ == = s- 21 standby) = ae 

AN/GRC-50(V)3 _.-=~---=. == 2.11 standby) 22424 4n2G_- 

AN/GRC-50(V)4_____--_-_--- 3G standby) 2222 aia | 

AN/GRC-50(V)5 ____-_-_---- 3G standby) 224. 2S8e 

AN/GRC-50A(V)1 __--------- ii ee es cl 

AN/GRC-50A(V)2 ___-______-_ 2 Stang py) == eee ee 

AN/GRC-50A(V)3 ___-_______ 2 (1 standby) 222s 

AN/GRC-50A(V)4 ___-_-____ oh standby) eo eee 

AN/GRC-50A(V)5 ____-_____ 3:4 standby) S.A Se 

AN/GRC-50A(V)6 __________ 2404 Standby) 25-5 24s s 

AN/GRC-50A(V)7 _____-____- SCL Standby) ees ees 

AN/GRC-50A(V)8 __________ f] Se Siete een A ene Merce eee 

AN/GRC-50A(V)9 __________ ; pla ok OR Sohal ah 5 

AN/GRC-50A(V)10 _________ 3 Gstandby) a: aval = 28. 

AN/GRC-50A(V)11 _________ ig ye seg eR aResh rR 

High or low band 

High and low ~..24.5 

Used in assemblage 

Training 

High 435.48 wee ee AN/MRC-73 & AN/MRC-i02 

LOW)... ere AN/MRC-73 & AN/MRC-102 
Hig oo oe ae AN/MRC-54 & AN/MRC-103 

DOIN a ce AN/MRC-54 & AN/MRC-103 

High and low ______-_ Training 

YE oe ee AN/MRC-102 

LOW 2 ee eee AN/MRC-102 

POT 2 ee oe AN/TRC-110 

LOW?) aes ees AN/TRC-110 

High and low 2_____-_ AN/MRC-102, AN/TRC-109, & 

AN/TRC-117 
High and low 2_____-_ AN/TRC-110 

High and low 2______ AN/TRC-108 and AN/TRC-143 

High and low 2______ AN/TRC-108 

High and low #______ AN/TRC-110 

High, 2... eae A basic stack; less CN-514/ 

GRC, DA-189/GRC, CY-2582 

(and spare heads), and CY-— 

2583/GRC (and spare parts). 

a 

Either the high- or low-band units of the amplifier-oscillator and amplifier-converter are issued; the other units may be requisitioned if 
required. 

b. Remarks. 
(1) Mast AB-577/GRC. Refer to TM 

11-5820-538-12 for a listing of the compo- 

nents of the mast. 
(2) Regulator, Voltage CN-514/GRC. 

Refer to TM 11-6110-245-15 for a listing of 

the components of the voltage regulator. 
(3) Antenna AT-903/G. Refer to TM 

11-5820-517-12P for a listing of the compo- 
nents of the antenna. However, the carrying 
frame for the AT-903/G antenna horn is only 

issued for the training versions of the radio 
set: AN/GRC-50(V)1 and AN/GRC-50A(V)1. 

(4) Weights and dimensions. Refer to 

paragraph 2-1b for information concerning 
the weights and dimensions of the major 

components. 

c. Components. The numbers given in the 

Usable on code column in the following chart 
represent the radio configurations of which 
the item is a part. For example, 1 each 

Federal stock No. Description 

Amplifier-Converter AM-1955/GRC is part of 

AN/GRC-50(V)1, 2 each are part of 

AN/GRC-50(V)3, and 3 each are part of 

AN/GRC-50(V)5. The following list identifies 

the radio configuration with the number used 
in the Usable on code column in the chart. 

Usable on code No. Radio set 

| AEN Oe Pee ie ee AN/GRC-50(V)1 

DES ee AN/GRC-50(V)2 

S)2- = ZOU Bh as AN/GRC-50(V)3 

A oe Ae = RR BRS EE AN/GRC-50(V)4 
Dac Us LS rr pe AN/GRC-50(V)5 

Ge es AN/GRC-50A(V)1 

T Secs oe Le AN/GRC-50A(V)2 

Se Seo Cee eee ee AN/GRC--50A(V)3 

-S PORE ns Oe ee ra Nea eee AN/GRC-50A(V)4 

VQ, 28s SO eee Tea ee AN/GRC-50A(V)5 

Moo cs eee eR AN/GRC-50A(V)6 
D2 os lI AN/GRC-50A(V)7 

VO ie re AN/GRC-50A(V)8 

14 2 GE Oe eS ee AN/GRC-50A(V)9 

15 eas oe ee eee AN/GRC-50A(V)10 

DG ok ce = ee OE AN/GRC-50A(A)11 

Figure ?* |__| 
Usable on code No, 

5820-892-3851 
5820-892-3852 
5820-892-3852 

5820-892-3854 

5820-892-3855 

5820-933-6193 
5820-933-6192 

Radio Set AN/GRC-50(V)1 
Radio Set. AN/GRC-50(V)2 
Radio Set AN/G(V)3 ___--- 
Radio Set AN/GRC-50(V)4 
Radio Set AN/GRC-50(V)5 
Radio Set AN/GRC-50A(V)1 

Radio Set AN/GRC-50A(V)2 

1-4 Change 4 



Federal stock No. 

5820-933-6191 
5820-933-6190 
5820-933-6189 
5820-936-5480 
5820-936-5481 
5820-935-0089 
5820-878-8635 
5820-878-8634 
5820-136-4966 

5820-892-3859 

ri 5820-082-4293 

5820-892-3860 

5820-082-4294 

5820-892-3856 

5820-892-3857 

5820-856-9925 

5820-064-5451 

5820-856-9923 

5820-892-3861 

5820-892-3862 

BR 5820-889-0857 

fi 5820-082-4292 

5820-892-3858 

6110-064-5478 

5930-064-5476 
5820-892-3863 

Description 

Radio Set AN/GRC-50A(V)3_. = --—---- 
Radio Set AN/GRC-50A(V)4 ___-_------------------- 
Beco wet AN/GRC-5QACV)S ose (so 
Radio Set AN/GRC-50A(V)6 __--------------------- 
Radio Set AN/GRC-DUA(V) 7. 2.2 + 2 4-e--- 22 ss. 
madio Set AN/GRC-50A(V)8.-—_3-------+-2-2--L--- 
Radio Set AN/GRC-50A(V)9 __--------------------- 
Radio Set AN/GRC-50A(V)10 _-__---_-.------------ 
Radio Set AN/GRC-50A(V)11 _-_-_------+_------------ 
Mgt Doe0-10 112, 2 Poe eee en ee ce a 

Amplifier-Converter AM-1955A/GRC, AM-1955B/ 

GRC. 

Amplifier-Converter AM-1956/GRC ____-__________- 

Amplifier-Converter AM-1956A/GRC, AM-1956B/ 

GRC. 

Amplifier-Oscillator AM-1957/GRC 

Case, Standardized Components, Electrical CY- 

2582/GRC (to store unused amplifier-converter 

and amplifier-oscillator). 

Case, Antenna CY-2595/GR (issued only for AN/ 

GRC-50(V)1, AN/GRC-50A(V)1, AN/TRA-25A, 

and OA-3668A/TRC-24) (carrying frame for 

AT-903/G. 
Dummy Load, Electrical DA-189/GRC _____________ 

Mast AB-577/GRC (TM 11-5820-538-12) ___..------- 

Power Supply PP-2054(*)/GRC (incl Case, Elec- 

trical Components CY-2428/GRC; FSN 5820-064-— 

5474). 

Receiver, Radio R-1331(*)(P)/GRC (incl Case, 

Electrical Components CY-2429/GRC; FSN 5820- 

064-5449). 

Receiver, Radio R-1148(P)/GRC (incl Case, Elec- 

trical Components CY-2429/GRC; FSN 5820-064— 

5449). 

Regulator, Voltage CN-514/GRC (TM _ 11-6110- 

245-15) (incl Case, Electrical Components CY- 
2851/GRC. 

Switch Box SA-640/GRC. 42. 2-5... - 22. 2lL tt e- 
Transmitter, Radio T-893(P)/GRC (incl Case, 

TM 11-5820-461-12 

Usable on code 

16 

TAB Wo ee ee a gee 

8 Wik 15 2 ke yoni 

I 6,138,846 2 

oo, Oh Abs al i diene 

SRE PY 49 8 Reateesiearamniae 

1 ,6515,14,16 —-- 2 5- 

16:19 P4216 ode 
DS TGA toy hoses 
4,5,9,10,12,15 _____- 
16946 tees 
DBTBA, Vek cu. 
4,5,9,10,12,15 -__--- 
GAG IG has 
GTS A ae uci 

1,2,3,4,5,6,7,8,9,10, 

11,12,13,14,15 

1 ,2)3;4;0- be Ses 

y 

Qty Figure ' 
(ea) No. 

1 |; 1-14 

14 

1 |1-6 

1 j1-5 

1¢} 1-11 

Change 4 1-4.1 



™ 11-—5820-461-12 

Federal stock No. 

5935-972-5296 

8105-497-9628 

5995-889-0852 

5995-889-0555 

5995-889-0999 

5995-930-9510 

5995-889-0848 

5995-889-0849 

5995-889-1079 

5965-892-3850 

5965—064-5435 

5995-134-5539 
5820-064-5452 

5935-064-5561 

5935-892-8878 

5935—-064-5560 

5995-926-8030 

5995-889-0854 

1-4.2 

2,3,7,8,11 
Bb | ate ee 

Electrical Components CY-2429/GRC; FSN 5820- 

064-5449). 

Cables and accessories 

Adapter, Connector U-211/G __..____-_.__--_.----- 

Bap B10 A ee eee 

Cable Assembly, Radiofrequency CG-718B/U (3 

ft). 

Cable Assembly, Special Purpose, Electrical 

CX-4557/GRC (8 ft). 

Cable Assembly, Power, Electrical CX-10502/U 

(3 ft, 6 in.). 
Cable Assembly, Power, Electrical CX-10503/U 

(4 ft). 

Cable Assembly, Power, Electrical CX-4558/U, 

4558/U, CX-4558A/U (8 ft. 6 in.). 

Cable Assembly, Power, Electrical CX-4559/U (4 

ft, 6 in.). 

Cable Assembly, Power, Electrical CX-4559/U (8 

ft, 6 in.). 

Handset H-156/U 

Holder, Handset MT-2161/U 

Reel-Cable Assembly includes: 

Reel, Cable RC-436/GRC 

Adapter, Connector UG-1373/U 

Adapter, Connector UG-1374/U 

Adapter, Connector UG-1375/U 

Cable Assembly, Radiofrequency CG-—3358/U (6 ft) 

(used in lieu of CG—718B/U (4 ft; FSN 5995-935- 
2606) and CG-718B/U (6 ft; FSN 5995-889-0853). 

Cable Assembly, Radiofrequency CG-1859/U (40 

ft). 

Change 4 

4,5,9,10 

2,3,7,8,11 

1,6,11 _ 

2,3,7,8,11 

2,3,7,8,11 

Usable on code 

4,5,9,10,12,15_—_-5 2-2 
13,14 __ 

1,2,3,4,5,6,7,8,9,10,11 __ 

13,14__ 

2,3,4,5,7,8,9,10,11 

1,6,13,14,16 
2,3,7,8,11 
459101915. 
1,6,13,14,16 

12,3,7,8,11 
|4,5,9,10,12,15-________ 

1,6,13,14,16 

2,3,7,8,11 
4,5,9,10,12,15_________ 
1,6,13,14,16 
2,3,7,8,11 

28,11 
46,1206. 20s8 ees 
1,6,11,138,14,16________ 
2,3,7,8,11 
4,0;9, 101216 s__ 20282 

1,6,13,14,16 
2,3,7,8,11 
4,5,9,10,12,15 -._-_-..= 

1-2 

1-2 

1-2 

1-2 

1-10 

1-10.1 

1-10.1 

1-10.1 

1-10 

1-10 



T™ 11-5820—-461-12 

Federal stock No. 

5995-144-0244 Cable Assembly, Radiofrequency CG-1859A/U (40 

ft). 
4559-889-0527 Cable Assembly, Radiofrequency CG-1859/U (80] 1,6,13,14,16 __________ t {1-10 

ft). 72a fg [OS 1 inp he ta a hap 2 

or 4,5, 9.1032 The. 2 3 

4559-144-0245 | Cable Assembly, Radiofrequency CG-1859A/U (80 

ft). 
5820-064—5450 Case, Standardized Components, Electrical CY-j| 1,2,3,6,7,8,11,138,14 ____} 1 | 1-8,1-3.1 a 

2583/GRC 45° 9 TO Lo D ee ee Pe 

(Following spare items are stowed in 

CY-2583/GRC)! 

5820-892-9039 | Arrestor, lighting _...._._._..-.-.---------------- VG14 1 2 ee ee ee, 5, | 1-8,1-3.1 BB 
ves War (hom 0) Eg a ame pac 5 
ASS O02, lee ee 10 

5960-262-3763 | Electron tube: OB2WA ________--_--------------- eG aes eee se 1 | 1-3,1-3.1 

DSi Osllel sd see eran hd 

S54 10,12,8 Oo 2 

J 5960-884-1983 | Electron tube: 4037A ?_______.-_----------------- | Ease eieryel calla Pima ecteh 7 Daa 3 1-31 a 
LG ta eee ee 4 
Apa (oe UO leg Ks Yates eae area 4 

AGO. 10 12 eee oe be 8 

5960-815-0813 Hlectron tuber 2O9 ee ee ee 1,6,2,3,7,8,11,13 _-___- 3 | 1-8,1-3.1 

9 Soca) ae pn ela 3 iy is Ai Pe 

POWss Sees ee 4 

4°5;9:10, 12 ye es ees 8 

5960-262-1357 Electron tube: 5654/6AK5W _____________________- i Ke) IZ: ele a veteran inet 2 | 1-3,1-3.1 

ys Soy be Ya TS Ys Aa 2 

25 91012 16 ese 4 
5960-188-6584 | Electron tube: 5670 ____.-.________-______-_---__- LGie sete ce eee 4 1|1-3,1-3.1 

PAS ot (Os Vs BW Is J se 4 

Ca Sh ea HN by pie Dec al lat gal 8 

pee ore Mian Bree Seve ae 10 

5960-577-3078 Electron tube: 5687WA ___-_______-_--__- A, SESE, tht a «38 Ea SEI 1 |1-3,1-3.1 

7 Er a Me TE De OR St 1 

4.5.9,LOl elo con coee es 2 

5960-237-6917 Electron tube: 5725/6AS6W ___________________-_- TG Vdst Os he Sr es 1 | 1-3,1-3.1 

23718 LPI1St o eee s 1 
4,6, 9A0 IZ 1525 ose 2 

5960-193-5145 iBlectron tube:.6701 W Ago.) = eee ee es a DATE Nie ELL AREA 5 a eet e 2 |1-3,1-3.1 

Pls Sr ge ps IE cee) Set Ys 
45.9:10,12'16..- 4 

5960-247-8748 Blectron:tube::6842 0 soso seewaseeee e 1G Ae SS ek oo ee 1 j|1-38,1-3.1 

JOM oe eS 1 

4,5:940,12 1022 2h no 2 
5960-217-0361 Electron tube: 6AH6WA ______________________-__ 6 laa 2 oe bat ae 1 |1-8,1-3.1 

A Ge i Sata ge 1 

4.5. 010;8 2,10 nae ase 2 

5960-543-0219 miectron tube: GANSWA 2.20 e5- 2. oo ee be PG Dae ae ere 1 |1-3,1-3.1 

bie ie G9 Hag eg aS Se a 1 

550.9 LOLI AG ord 2 

5960-542-7182 Electron tube: 6080WB .. Soe TC Rahn Pap ae 2 |1-3,1-3.1 
re GW RS Si ti 2 
A569 10215 tee oe 4 

5960-808-4212 Blectron tube: 6146... ... 3.0222. - oe ese ROGUE eee ce 1 |1-3,1-3.1 

9.327,8,4:1-13 2422. aos2e 1 
B65 0510:92,15 oer. ap 2 
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Qty 
Federal stock No. Description Usable on code 

5960-820-8717 Electron’ tube: 6688.22 = 5S eee eo soe 5s ae OAs eee eee 1-3,1-3.1 
7A 5 NL ©: SS : 

ED SAU, ICO 2 4 

5960-262-0167 Electron'tubesl2ZATIW A= WW ee GN ate ae 2 1 | 1-3,1-3.1 

Pa I ot 31610 Be Rabe ated alacant 1 

AS ONO T2 15 oo 2 

5920-131-9821 Fuse, cartridge FO2B1I2Z5V3A ____.___-___-_-------- GSAS oe Deere oo Sa eS 5 | 1-3,1-3.1 

Pn Be fet WA ssn tn 5 

AS O10AG Th c= 10 

5920-518-1743 | Fuse, cartridge FO8A250V3A5 ________------------ L6,1f Se eee 5 | 1-3.1 
BRT BALA 2h oan 5 

AS OVO 12 Tb ee es 10 

5920-851-9476 Fuse, cartridge: FO3B32V5A ______-_-------------- Gs 1 ee Saal Sa, Poa Re 5 | 1-3,1-3.1 
VB, G28 6 | Se 5 

ADO AO 2 AD osc 10 

6240-155-7836 Lamp, incandescent (28v): MS25237-327 __________-_- IGS AS as oe 1 | 1-3,1-3.1 

2 NN ays meine 1 

SH! A Sy 4 SA a 2 

6240-155-7857 Lamp, incandescent (6v): MS25237-328 ________----- IEG An oe eee ae ee 3 | 1-3,1-3.1 

rf 3 6 Ree, Sg ee 3 
4,5,9,16,12,15 8 6 

5960-224-4868 Semiconductor device, diode 1N21B______________-_ iG ape oe ee 2141-3 

73S Gof oh 015 EB, ee ne a 2 
ASO 104215 8 4 

5960-262-0315 Semiconductor device, diode 1N21C ____________-_- WGA Aare oes ee 2 }1-3 

Sor Bel ihe on ee oe ye 

4.5.9, 1012515 2 ee 4 

59606854309 Semiconductor device, diode IN23WE ____________-_ iG ee ea ee 2 11-3 

7 Rs a be RR a 2 

AS OAC A IG 4 
5960-6 15-5550 Semiconductor device, diode 1IN21WE _______-_-_--- UG ah eo estes os ee 1 |1-3 

yaaa Sy os D0 NG te, a epee 1 

7 We 3 1 Wa le fe 

5120-293-0808 | Tube Puller TL-201 ____-_____-__________--_--_-- 1 Ba ee eS 1 | 1-3,1-3.1 

Pe ST eS 1 Sees 1 

zis os 0 By ee en RS aS Z 
5120-293-2696 ‘(Tube puller, 7-pin —-_- od. 2. -s_ 5.8. 5 tee 2 i520 © aes oe 2 epi eee axl 9, i 1 | 1-3,1-3.1 

voles Tae Oey re eae 1 
4,5,9,10,12,15_________ 2 

5120-293-2693) Tube puller, 9-pin____________-_____--__-___-____- LG TAR Ee ee 1 | 1-3,1-64 
os et yt 2 SS: SRD eae 1 

46,910,192, 16.0.0 sees za 

5120-788-1623 TRGOl extracting. - ee eee eee Bee 156324535 crew aoe 1 | 1-3.1 
7S MY feb PR eo aie 1 

Sek ae it by san to ty 2 
| (Following items are accessories) 

6625-S89-1565 fest ICA oy noe ee ee a ee cone ee 1,2,3,4,5,6,7,8,9,10_____ 1 | 1-2 

6625-060-U406. 1 R@St ACAG 26 oe eee cet e ice e ee 1,2,3,4,5,6,7,8,9,10 --. 1 | 1-2 

5120-224-2596 | Wrench, socket: 5/16 in.___--__-__________-________ £94,12,13,1415. 1 | 1-2 

PB TE ESTE, gle Sa ee 2 

retain cet 7 3 
5120-222-8852 Screwdriver, 4-in; blade=. 2... 2-2-2222 2-6 161525 ese uaeccues 1 

Serewdriver;o-in; Diad@s sae eo ee ee SE P41 beeen 1 

7510-889-3494 Log Boot Binder... 2 te TE IB AG Sa cree 1 

(Following spare items are stowed in 
CN-514/GRC) 

5960-284-9285 | Electron tube: 5727/2D21W ___.__________________ 1 through 15________- 1 | 5-11 
5920-665-2881 | Fuse, cartridge: FOSA250V1A ____________________ 1 through 15________- 1 | 5-11 

1-4.4 Change 7 



Federal stock No. Description 

5920-557-6057 

6110-064-5369 

4 2 The excess are stored in the shelter. 

Fuse, cartridge: FO3A125V20A _____-- 

Regulator assembly <=. 22902 233-4 -~ -- 

1 This list is the latest authorized revision and takes precedence over quantities shown in the figures. 

TM 11-5820-461-12 

Figure* 
Usable on code 0. 

L through 15s oo 

fiphrough:16. 25 2-2. 

3 Compartments in figure 1-3 and 1-3.1 are shown filled with parts. However, some authorized quantities are less than compartments available. 

1-7. Description of Radio Set 

The major components of the radio set are 

installed in ruggedized cases that are used 

for carrying and stack mounting. All operat- 
ing controls; meters; and power, antenna, and 

input and output connections are on the front 
panels of the various units. Paragraphs 1-8 
through 1-12 describe the components of the 

radio set. The combination of Transmitter, 

Radio T-893(P)/GRC, Power Supply 

P-2054(*)/GRC, and Amplifier-Oscillator 

AM-1957/GRC (or AM-1958(*)/GRC) com- 

prises the transmitting equipment of the 
radio set. The combination of Receiver, Radio 

R-1148(P)/GRC with Amplifier-Converter 
AM-1955/GRC (or AM-1956/GRC) or Re- 

ceiver, Radio R-1331(*)(P)/GRC with 

Amplifier-Converter AM-1955A or B/GRC, (or 

AM-1956A or B/GRC) comprises the receiving 

equipment of the radio set. Antenna 
AT-903/G, a directional, horn-type antenna, 

is for both transmitting and receiving radio- 
frequency (RF) energy. 

1-8. Transmitting Equipment 

a. The transmitter portion of the radio set 

is illustrated in figure 1-4. Nylon slides on the 
inside of each equipment case permit the 
components to slide easily in and out of the 
cases. Transmitter, Radio T-893(P)/GRC con- 

tains a square opening in the lower left side 
for the installation of Amplifier-Oscillator 
AM-1957/GRC or Amplifier-Oscillator AM- 

1958(*)/GRC. 

The equipment is air-cooled by a blower in the 

T-893(P)/GRC. Air is received through an in- 

take filter mounted on the inside of the 

T-893(P)/GRC front panel and is exhausted 

through an opening in the AM-1957/GRC (or 

AM-1958(*)/GRC. 

b. Both the AM-1957/GRC. and AM- 

1958(*)/GRC contain duplexers which permit 
transmission and reception from one an- 

tenna. When not in use, the AM-1957/GRC or 

AM-1958(*)/GRC is stored in Case, Standar- 

dized Components, Electrical CY- 

2582/GRC (fig. 1-13). 

c. Power Supply PP-2054(*)/GRC is stacked 
on top of the T-893(P)/GRC and provides 

operating potentials for the T-893(P)/GRC. A 
cooling fan and air filter are located at the 
front center of the chassis. Output voltage 

test jacks are accessible when the power sup- 
ply is pulled out of the case. 

1-9. Receiving Equipment 

a. The receiving equipment o2 Une radio set 

consists of the items illustrated in figures 1-5 

and 1-6. Nylon slides on the inside of the case 
permit the components to slide easily in and 
out of the case. Receiver, Radio R- 

1148(P)/GRC or R-1331(*)(P)/GRC contains a 

square opening in the lower left side for the 
installation of the low-band tuning unit 
(Amplifier-Converter AM-1955(*)/GRC), or 

the high-band tuning unit (Amplifier- 
Converter AM-1956(*)/GRC). When not in 

use, the AM-1955(*)/GRC or AM-1956(*)/GRC 
is stored 

Change 4 1-4.5 
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‘ACCESSORY BAG| = CABLE ASSEMBLY, CABLE ASSEMBLY, | 
(BG-10ZA POWER, ELECTRICAL POWER, ELECTRICAL. 

| \CX-4559/Mii zis | 6X7 35¢8/Nr™ iE pitteneie 

“LAMP, 
TROUBLE 

CABLE ASSEMBLY 
RADIO FREQUENCY 
CG-718B/U 

‘CABLE ASSEMBLY, | 
SPECIAL PURPOSE,: 
ELECTRICAL 
(CX-4557/U 

SPARE TROUBLE LAMP~ 

HANDSET H-156/U. 
“WRENCH, SOCKET, H( 

SPINTITE, 5/16 IN. 
SCREWDRIVER,’ “SCREWDRIVER, WRENCH, SOCKET, 
4IN. BLADE | 3 IN, BLADE _ SPINTITE, T/16 IN.) 

Figure 1-2. Accessory Bag BG-102A, with contents. 

1-—4.6 Change 4 
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) in Case, Standardized Components, Electrical the R-1148 (P)/GRC or R-1331(*)(P)/GRC (re- 

_ CY-2582/GRC. The original designed case is_ ceiver), AM-1955(*)/GRC, and AM-1956(*)/ 

shown in figure 1-3; the later designed caseis GRC. An air intake and filter are on the right 

shown in figure 1-3.1. The authorized spare _ side of the front panel of the receiver. The air 
items to be stowed in the case are given in is pulled in by a blower, circulated, and ex- 

a paragraph 1-6. hausted through vents around the frame con- 

b. Operational controls, power connections, trols. 
a handset connector for local order wire, a c. The power for the receiving equipment is 

remote order-wire connector for field tele- provided by a self-contained power supply 
phone, and connectors for the multiplex (not shown) located on the lower rear deck of 
equipment are located on the front panels of _ the receiver. 

TO PARAGRAPH 1—6 FOR AUTHORIZED SPARE ITEMS. _ EL 5820—461 12 —-C4—TM=2 
Figure 1-8. Original design of Case, Standardized Com- 

ponents, Electrical CY-2588/GRC, containing spare 
parts and tools. Paragraph 1-6 specifies. authorized 

tools and spare parts. 

4 . Change 4 1-5 
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Figure 1-3.1. Later design of Case, Standardized Com- 

ponents, Electrical CY-2583/GRC, containing spare 

parts and tools. Paragraph 1-6 specifies authorized 

tools and spare parts. 

1-6 Change 4 
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Figure 1-4. Transmitting equipment, major components. 

1-10. Antenna Components 

a. Antenna AT-903/G (fig. 1-7) is a direc- 

tional antenna that consists of a modified di- 
pole probe mounted in a ridge-loaded horn 
that can be positioned for either vertical or 
horizontal polarization. It has a broad fre- 
quency response and is capable of operation 

throughout the entire frequency range with- 
out adjustment. Antenna AT-903/G is instal- 
led on top of Mast Extension § Kit 
MK-806/GRC and Mast AB-577/GRC. Con- 
nections to the receiver and transmitter are 
made through a coaxial cable to the front 
panel connector on the transmitter. Some 
AT-903/G’s are provided with an arrow 

painted on the narrow end to indicate the an- 
tenna polarity with respect to ground. 

b. Mast AB-577/GRC (fig. 1-8) (TM 
11-5820-538-12) consists of eight tubular sec- 
tions contained in a mast section carrier and 

a launcher device. When assembled, the mast 
provides a 48-foot mounting for Antenna 
AT--903/G. 

c. Extension Kit, Mast. MK-806/GRC (fig. 

1-9) (TM 11-5820-538-12) consists of five 

tubular sections (contained in a mast section 
carrier case), cable assembly, and accessories 

(contained in accessory bag). When assembled 
with the AB-577/GRC, it raises the height of 

the antenna system to 75 feet. It is used with 
but is not part of the AN/GRC-50(*)(V). 

Change 4 1-6.1 
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d. T-bar assemblies, Support, Antenna 

AB-720/G and Support, Antenna 

AB-957/GRC may be mounted on the 

AB-577/GRC to hold two AT-903/G’s. The 

AB-720/G holds both AT-903/G’s in the same 

direction. The AB-957/GRC has provision for 

rotating one of the AT-903/G’s in any direc- 

tion by puiling the horn with lanyards from 

1-6.2 Change 4 

the ground. Installation information is con- 

tained in technical manual for AB-577/GRC 

(TM 11-5820-538-12). 

e. Reel, Cable RC-436/GRC (fig. 1-10) is 

used to store one Cable Assembly, Radio Fre- 
quency CG—1859/U (80 ft); one Cable Assem- 
bly, Radio Frequency CG-—1859/U (0 ft); one 

Cable As- 



sembly, Radio Frequency CG-718B/U (6 ft); 

two Adapters, Connector UG-1374/U; and one 

Adapter, Connector UG-1373/U. The 

RC-436/GRC is 32 inches in diameter and 12 

inches in depth. 

T™ 11-5820—-461-12 

1-11. Regulator, Voltage CN-514/GRC 

Regulator, Voltage CN-514/GRC (fig. 1-11) 
regulates and distributes the primary power 
source for the radio set. All controls and con- 
nections are 

Figure 1-5. Receiving equipment, major components 

with Receiver, Radio R-1148(P)/GRC. 

Change 4 1-7 
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Figure 1-6. Receiving equipment, major éomponents 

with Receiver, Radio R-1331(*)(P)/GRC. 

located on the front panei. A front panel 

meter indicates the regulated alternating- 

current (ac) output voltage applied to the re- 

ceiving and transmitting equipments. 

1-12. Minor Components 

a. Power Cables (fig. 1-12). Reel, Cable 

RC—-404/TR is used to carry and store two 
10-foot sections of Cable Assembly, Power, 

Electrical CX-4686/U; and one 100-foot sec- 
tion of Cable Assembly, Power, Electrical 
CX—4668/U. The RC-404/TR is 24 inches in 
diameter and 6 inches in depth. 

b. Case, Standardized Components, Elec- 

trical CY-2582/GRC (fig. 1-138). Case, Stan- 

dardized Components, Electrical CY- 

1~8 Change 4 

2582/GRC contains the Amplifier-Oscillator 

AM-1957/GRC or AM-1958(*)/GRC that is not 
being used, and the Amplifier-Converter 
AM-1955(*)/GRC or AM-1956(*)/GRC 
that is not being used. The spare units are 
secured in the CY-2582/GRC by front panel 
fasteners. 

c. Handset H-156/U. Handset H-156/U (fig. 

1-2) is a lightweight telephone handset used 
for order-wire communication. The handset 
cord terminates in a connector which at- 

taches to the HANDSET connector on the 

front panel of the R-1148(P)/GRC or 
R-1331(P)/GRC. A press-to-talk switch is pro- 
vided on the side of the handset. 
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MAST SECTION 
CARRIER 

WINCH ASSEMBLY 
LAUNCHER 

STAKE GP-112/U 

SLEDGE HAMMER 

DIGGING BAR 

STAKE GP-2 

GUY RING ASSEMBLY, GUY RING ANTENNA 
(TOP; USED WITH ASSEMBLY ADAPTER 
ANTENNA ADAPTER) (MIDDLE) 

MAST 
SECTION 
(8 EACH) 

ACCESSORY 
BAG 

SPANNER 
WRENCH 

GUY 
ASSEMBLIES 

MAST 
SECTION 
COUPLERS 

RADIUS ROPE 

SCREW TYPE 
ANCHOR 

ACCESSORY BAG 
(ROLL TYPE) 

TM 5820— 461—12--5 

Figure 1-8. Mast AB-577/GRC and minor components. 

d. Dummy Load, Electrical DA-189/GRC (fig. 
1-14). Dummy Load, Electrical DA-189/GRC is 

used for dissipation of RF output energy during 

alignment and troubleshooting of the radio set. The 

cable from the DA-189/GRC attaches to the TO 

ANT connector on the front panel of Amplifier- 

Oscillator AM-1957/GRC or AM-1958(*)/GRC. 
A meter included in the DA-189/GRC permits di- 

rect observation of the output power level. 

1-13. Additional Equipment Required 

The following equipment is not supplied as part 

of the radio set but is required for remote order- 

wire operation. 

a. Telegraph-Telephone Signal Converter TA- 

182/U. The TA-182/U (TM 11-5805-247-12) is 

required for remote order-wire communication. It is 

used to convert 20-cycle-per-second (cps) ringing 

signals to 1,600-cps ringing signals, and 1,600-cps 

ringing signals to 20-cps ringing signals between the 

radio set and Telephone Set TA-312/PT. 

b. Telephone Set TA-312/PT. Telephone Set 

TA-312/PT (TM 11-2155) is required for remote 

order-wire communication. It is used to originate 

and receive order-wire signals from a remote loca- 

tion from the radio set to distances not exceeding 

1 mile. 

1-14. Differences in Models and 

Configurations 

The major differences of the five different con- 

figurations of the radio set are in the operating 



TM 11-5820—461-12 
i di 

Figure 1-9. Extension Kit, Mast MK-806/GRC, compo- 

nents. 
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frequency. The detailed listing of the differ- 
ent items within each radio set is contained in 

the components listing in praagraph 1-6. The 

differences in the radio sets are listed in a 
through h below. 

a. Configurations of Radio Sets. All radio 

Radio Set Low or-high band 

Assemblage Quantity of stacks 

set configurations, except AN/GRC-50(V)1 

and AN/GRC-50A(V)1, are part of a radio as- 
semblage in a shelter or van. The following 
chart shows the various AN/GRC-—50(*)(V) 

configurations and the assemblages in which 

they are used. 

Radio system 

Publication 

AN/GRC-50(V)1 and Low and high bands ___|Training units i I Deepen ete ie | OR Te 9 TM 11-5820-461-12 

AN/GRC-50A(V)1. 

AN/GRC-50(V)2 and High banda. .ese ee 2 (1 standby) _____- TM 11-5895-357-14 

AN/GRC-50A(V)2. 

AN/GRC-50(V)3 and low bands. ss2seecc 22 2 Gostandby) 3222.2 TM 11-5895-357-14 

AN/GRC-50A(V)3. 

AN/GRC-50(V)4 and High band 222222252252 3 (1 standby) 22-2-- TM 11-5820-533-14 

AN/GRC-50A(V)4. 
AN/GRC-50A(V)4_____- {High band 222. et oe 3 (1 standby) _-_--- TM 11-5820-535-15 

AN/GRC-50(V)5 and Low band) 22.1 ea: 3 (1 Standby) —-222- TM 11-5820-533-14 

AN/GRC-50A(V)5. 

AN/GRC-50A(V)5______ Low batid 2.9220. o2 3 (1 standby) _____- TM 11-5820-535-15 

AN/GRC-50A(V)6__-___ Low and high bands 2__|AN/MRC-102, AN/ 2 (1 standby) _____- TM 11-5895-357-14, 

TRC-109, and AN/. TM 11-5820-536— 

TRC-117. 15, and TM 11- 

5895-366-15. 

AN/GRC-50A(V)7 Low and high bands? _|AN/TRC-110 3 (1 standby) ___-_- TM 11-5820-535-15 

and AN/GRC- 

50A(V)10. 

AN/GRC-50A(V)8 Low and high bands 2__|AN/TRC-108 and h Rape te coe soe See een A TM 11-5895-367-15 

and AN/GRC- AN/TRC-143. 

50A(V)9. 

AN/GRC-50A(V)11____- Phish band =-2ebeess2.— Basic unit (see (8) a Ate oe Aa Ae ee ee 2 TM 11-5820-461-12 

below). 

E Low band or high band in assemblage. Other band may be requisitioned as required. 

(1) The unlettered radio set configura- 

tions (AN/GRC-50(V)1 through AN/GRC-50 

(V)5) are so designated with the use of the 

R-1148(P)/GRC and the unlettered models of 

the amplifier-converters (AM-1955/GRC and 

AM-1956/GRC) and the unlettered model of 

the amplifier-oscillators (AM-1958/GRC). 

(2) The A-model radio set configurations 

(AN/GRC-50A(V)1 through AN/GRC-50A 

(V)11) are designated as such with the use of 
mall models of the  R-1331(*)(P)/GRC 

(R-13831P/GRC, R-1331A(P)/GRC, or R-1331B 

(P)/GRC) and with the lettered models of the 

amplifier-converters (AM-1955A/GRC _ or 

AM-1955B/GRC, and AM-1956A/GRC or AM- 

1956-B/GRC), and lettered model of the 
amplifier-oscillator (AM-1958A/GRC). 

(3) The basic unit configuration 
AN/GRC-50A(V)11, is one stack, less those 

1-12 Change 4 

items whose quantities vary with the number 

of stacks in the configuration; namely, 

CN-514/GRC, DA-189/GRC, CY-2582/GRC 
(for amplifier-oscillator and  amplifier- 

converter that are not being used), and 

CY-2583/GRC (including the spare parts and 

tools). 

b. Receivers. The differences between the 
various receivers are given in (1) through (4) 
below. 

(1) The R-1331(P)/GRC, R-1331A(P)/GRC, 

and R-1331B(P)/GRC receivers do not have 

afc circuitry; the R-1148(P)/GRC has this cir- 

cuitry. 
(a) Externally, the R-1148(P)/GRC has 

an AFC TUNE control, an AFC LEVEL con- 

trol, an AFC SELECTOR switch, an AFC 

meter, and the multimeter switch has an AFC 



rs LEV position; the other receivers do not have 

these items. 
(b) The R-1148(P)/GRC does not have 

AFC DISABLE switch; the other receivers 

have this switch. 

(c) Internally, the R-1148(P)/GRC has 
afe assembly 3A4; the other receivers do not 

have this assembly (fig. 6-6). 

(2) Also internally, second intermediate 

frequency (IF) assembly 3A5, used in the 
R-1148(P)/GRC, differs electrically from the 

one used in the other receivers. The 3A5 as- 

sembly used with the R-1148(P)/GRC may not 

be used in the other receivers. The 3A5 as- 

sembly issued with the R-1331(*)(P)/GRC re- 

ceivers can be used in the R-1148(P)/GRC. 

Each version of the 3A5 assembly has a dif- 
ferent Federal stock number. 

(3) In afc assembly 3A4 (used only in the 

R-1148(P)/GRC, and designated 2A4 when it 
is installed in T-893(P)/GRC (f(2) below), an 

insulator board is installed between terminal 

board E8 and the center partition (fig. 5-3.1) 

on equipment procured under order No. 
64027-PP-63 and later procurements. If the 
insulation board is not provided, refer to 
paragraph 5-15d(8) for authorization and in- 

structions for organizational maintenance 
facilities to install the insulator board. 

c. Receivers R-1331(P)/GRC, R-1331A- 

(P)JIGRC, and R-1331B(P)/GRC. These re- 
ceivers differ from each other in the following 
respects: 

(1) In R-1331(P)/GRC, the front panel 

AFC DISABLE switch has silver contacts; in 

the other receivers, the switch has gold con- 
tacts to give better performance. 

(2) In second IF assembly 3A5, originally 

issued with R-1331A(P)/GRC and R-1331B- 

(P)/GRC, resistor R79 is added in series with 
diode CR7 to improve a metering circuit. This 
resistor is not provided in 3A5’s originally is- 

sued with R-1331(P)/GRC. 

NOTE 

The 3A5 assemblies originally issued 
with any of these receivers are 
mechanically and electrically inter- 
changeable and may be used in any of 
the models of this receiver. 

(3) Receiver R-1331B(P)/GRC is so iden- 
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tified because of the features described as fol- 

lows for the two assemblies originally issued 

with this receiver: 
(a) In receiver baseband assembly 3A3, 

a beaded sleeving is installed on the jumper 
wires that are connected between connector 

J3 and test jack J4 and between connector J2 

and test jack J6. 
(6) In second IF assembly 3A5, a resis- 

tor is added to provide on-scale receive signal 
metering indications. 

d. Amplifier-Converters. The use and dif- 

ferences between the unlettered models 

(AM-1955/GRC and AM-1956/GRC) and let- 
tered models (AM-1955A/GRC, AM-1955B/ 

GRC, AM-1956A/GRC, and AM-1956B/ 

GRC) are given in (1) through (5) below. 

(1) The unlettered models of the 

amplifier-converters are used with the 

P-1148(P)/GRC; the lettered models are used 

with the other receivers (R-1331(P)/GRC, 
R-1331A(P)/GRC, and R-1331B(P)/GROC). 

(2) The unlettered models of the 

amplifier-converters have automatic fre- 
quency control (afc) circuitry with the AFC 
correction control on the front panel (fig. 1-5) ‘2 

the lettered models do not have the afc cir- 

cuitry and the AFC control (fig. 1-6). 

(3) Any model amplifier-converter may — 

be used in any model of the receiver; however, 

for disabling the afc during tuning (para 3-8), 
the procedures are different when the let- 
tered model amplifier-converter is used in the 

R-1148(P)/GRC. 
(4) The B-model amplifier-converters dif- 

fer from the A-model units in that filter 

capacitors C23 and C24 are provided in the 
filament circuit of tube V2 in first IF assem- 

bly 3A1A1/3A2A1 of the B-model unit. 
(5) First IF assembly 3A1A1/3A2A1, 

whether provided with the filter capacitors 

(4) above) or not, are electrically and 

mechanically interchangeable and may be 
used in any model of any amplifier-converter. 

e. Amplifier-Oscillators. The uses and dif- 

ferences between the AM-1958/GRC and 

AM-1958A/GRC are given in (1) through (8) 

below. 
(1) The AM-1958/GRC is used with the 

AN/GRC-50(V)1 through AN/GRC-50(V)5 
configurations. The AM-1958A/GRC is used 
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with the AN/GRC-50A(V)1 through AN/ 

GRC—50A(V)11 configurations. 

(2) The differences between the 

AM-1958/GRC (fig. 1-13) and AM-1958A/GRC 

(fig. 1-13.1) are in the mechanical connections 

between some front panel controls and the 
cavities inside the unit. Either model of the 

amplifier-oscillator can be used in the trans- 
mitter. 

(3) The latest version of the 

AM-1958A/GRC includes a notch which is cut 

into the frame behind the spring cap for tube 
V3 (fig. 6-10). For those AM-1958A/GRC’s 
that do not have the notch direct support 
maintenance facilities are authorized and re- 

quired to cut the notch in the unit (para 
5-15d(4) and TM 11-5820-461-35). 

f. Transmitter, Radio T-893(P)/GRC. 

(1) In transmitters provided on order No. 

FR 36—-039-N-6-31992(E) and on later pro- 

curements, a snap-on cover is provided for the 
bracket on which current regulator controls 
R14, R15, and R16 are mounted (fig. 5-12). 

Refer to paragraph 5-15d(2) for authorization 

and instructions for organizational mainte- 

nance facilities to install the snap-on cover. 

(2) In afe assembly 2A4 (designated 3A4 
when it is used in the R-1148(P)/GRC(O(8) 

above), an insulator board is installed be- 

tween terminal board E8 and the center par- 

tition (fig. 5-3.1) on equipment procured 
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under order No. 64027—PP-63 and later pro- 
curements. If the insulator board is not pro- 
vided, refer to paragraph 5-15d(8) for au- 
thorization and instructions for organiza- 

tional maintenance facilities to install the in- 
sulator board. 

g. Power Supplies PP-2054/GRC and 

PP-2054A/GRC. The two power supplies dif- 
fer from each other as follows: 

(1) Capacitors C3, C4, C5, and C6 with as- 

sociated bracket assemblies are different in 
both power supplies. The capacitors are the 
same value but are different types; the brac- 
kets are not interchangeable. 

(2) In the PP-2054A/GRC, the HV fuse is 
3 amperes, slo-blo, and the front panel is en- 

graved with the marking 3AMP. In the 
PP-2054/GRC, the HV 5 AMP panel marking 
is changed by the using personnel and the 
3-ampere, time-delay fuse is used. Refer to 

paragraph 5-15d(1) for authorization and in- 
structions for organizational maintenance 
facilities to install the 3-ampere fuse. 

h. Regulator, Voltage CN-514/GRC. On 

equipment procured on order No. FR 
36-039-N-6-31992(E) and later procurements 

the following words are inscribed on the front 
panel: CAUTION: OUTPUT VOLTAGE 
SHALL NOT BE ADJUSTED TO EXCEED 
115 VOLTS. This caution is not provided on 
earlier procurements of the regulator. 
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Figure 1-10. Reel, Cable RC-436/GRC, with components mounted on it. 
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Figure 1-10.1 Adapters UG—1373/U, UG-13874/0U, 

and UG-1375/U. 
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Figure 1-11. Regulator, Voltage CN-514/GRC, less case cover. 
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CABLE ASSEMBLY, 
POWER, ELECTRICAL 

- CX-4668/U (100 FT) 
(AND IF PROVIDED, 

- CX-4686/U (2 EA)) 

. | ; ae EL 5820—461-12—C2—TM-2 

Figure 1-12. Reel, Cable RC-404/TR, with cables mounted on it. 
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RECEWVE 2 
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: TRANSMIT 
CHANNEL 

. NNECTIONS 
eran 6-718 /0 

AMPLIFIER-OSCILLATOR AMPLIFIER- CONVERTER 
AM-I958/GRC AM-1i956/GRC 

TM5820— 461—12—9 

Figure 1-13. Case, Standardized Components, Electrical CY—2582/GRC with alternate 

tuning heads, original design. 
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AMPLIFIER —OSCILLATOR 
AM—1958A/GRC 

TRANSM! 
CHANNEL 

ECEIVE | 
CHANNEL, 

COUPLING 

MOSHI Hi am eee coe omparaten sie kas 

AMPLIFIER—CONVERTER 

AM—1955A/GRC 

TM5820—46I-12—CI—4 

Figure 1-13.1 Case, Standardized Components, Electrical CY-2582/GRC with alternate 

tuning heads; later design. 
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7M 5820—461—12—Ci—26 

Figure 1-14. Dummy Load, Electrical DA-189/GRC. 
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Section lil. SYSTEM APPLICATION 

1-15. General 
The radio set is designed specifically for sys- 

tem use and generally is not used without 
supporting multiplex equipment. When the 
radio set is used in a communications system 

where the radio link exceeds 30 miles (approx- 
imately 50 kilometers), a repeater station is 

required at each 30-mile interval. In addition 

to multiplex equipment, each repeater sta- 

tion is equipped with two complete radio sets, 

to allow simultaneous transmission and re- 
ception in two directions. As many as seven 
repeater stations may be used in a system. 

The signal paths for various configurations 
are covered in paragraphs 1-16 and 1-17. 
Throughout this discussion and accompany- 
ing illustrations (figs. 1-15 and 6-1), the 

equipment that comprises the transmitting 
portion of the radio set (T-893(P)/GRC, 

§RPP-2054(*)/GRC, and the AM-1957/GRC or 
AM-1958(*)/GRC) is referred to as the trans- 

mitter; the combination of the R-1148(P)/GRC 

Bor R-1331(*)(P)/GRC and the AM-1955(*)/GRC 
or AM-1956(*)/GRC is referred to as the re- 

ceiver. 

1-16. Two-Terminal System 
(fig. 1-15) 

a. General. Multiplex intelligence can be 
transmitted direct from one radio set termi- 

nal station to another at distances up to 30 

miles (50 kilometers, approximately). The 
signal paths through this type of system are 

Mishown in figure 1-15 and are covered in b 
through d below. 

b. Fdm. 
(1) Multiplex signals (FDM) from fdm 

equipment are fed through the receiver to the 

Bitransmitter (FDM OUT). 
(2) The RF earrier of the transmitter, 

frequency-modulated by the multiplex sign- 

als, is coupled through the duplexer to the an- 
tenna for propagation towards the distant 
station. 

(3) The signals received by the antenna 

at the distant station are fed through a dup- 
lexer in the transmitter to the receiver (RF). 
From the receiver, the signals (FDM) are 

routed to the fdm equipment. 
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c. Pem. Multiplex transmission signals 
(PCM IN) from the pem equipment are fed di- a 
rectly into the transmitter of the radio set. 

From the transmitter, the signals follow the 
same path as the fdm signals (6 above) and 
are routed to the associated pcm equipment. 

d. Order-Wire and Ring Signal During 

Fdm Transmission. Order wire information is a 
generated either at the local radio set hand- 
set or at a remote telephone connected to the 
receiver. Both these circuits are operable at 
the same time. The order-wire signals are 
mixed in with the fdm frequencies in the 
transmitter. The separation of the received 
pem channel information and order-wire 

voice frequencies is done in the receiver. The 
order-wire output of the fdm multiplex 
equipment is applied to the receiver for dis- 
tribution to the local handset and REMOTE 
ORDER WIRE connections. If ringing signals 
are desired on the remote order wire, a 

Telegraph-Telephone Signal Converter 
TA-182/U, or equivalent, is required to con- 
vert the ringing and alarm signals to the 20 
cycles per second (cps) used on the remote 
telephone equipment. 

e. Order Wire and Ring Signal During Pcm 
Transmission. These signals are generated 
the same as the fdm signals above) except 

that during pcm reception, the order wire in- 
formation is separated in the pem multiplex 
equipment. 

1-17. Repeater Station System 
(fig. 6-1) 

a. General. When the radio set is used in 
communications system extending more than 
approximately 30 miles, a repeater station is 
required at each 30-mile interval. The signal 

paths for a system using one repeater station 

are discussed in b through e below. 

b. Fdm. 
(1) Multiplex signals (FDM) from the fdm J 

equipment at terminal station No. 1 are fed 
through the receiver to the transmitter (FDM | 

OUT). From the transmitter, the signals are 
coupled through the duplexer to the antenna 

for propagation towards the repeater station. 



(2) The signals are received by antenna 

(A) at the repeater station and are fed 
through a duplexer in transmitter (A) to re- 

ceiver A (RF). From receiver (A), the signals 

(FDM) are routed through receiver (B) to 

transmitter (B). The signals are then coupled 

through the duplexer to antenna (B) for 

propagation towards terminal station No. 2. 

(3) At terminal station No. 2, the signals 

are received by the antenna and are fed 

through a duplexer in the transmitter and 
then to the receiver (RF). From the receiver, 

it: multiplex signal (FDM) is coupled to fdm 

equipment. Fdm traffic from terminal station 
No. 2 to terminal station No. 1 is handled 
similarly, with the signal path reversed. 

c. Pem. 

a (1) Multiplex signals (PCM IN) from pem 
transmitting equipment at terminal station 
No. 1 are fed through the transmitter and the 
duplexer to the antenna for propagation to- 

wards the repeater station. 
(2) The signals received at the repeater 

station by antenna (A) are coupled through a 
duplexer in transmitter (A) to receiver (A) 

(RF). From receiver (A) the signals (PCM 
OUT) are fed through a pcm multiplexer (A) 
where they are routed (PCM) with an as- 
sociated timing signal (TIM) to another pem 
multiplexer (B). The resultant signals (PCM 
IN) are fed through transmitter (B) and 
propagated towards transmit station No. 2. 

| (3) At terminal station No. 2, the signals 

are received by the antenna, fed through a 
duplexer in the transmitter (RF) to the re- 
ceiver, and then (PCM OUT) to the pem mul- 

tiplex equipment. Pem traffic from terminal 
station No. 2 to terminal station No. 1 is hand- 
led similarly, with the signal path reversed. 

d. Order-Wire and Ring Signal During 
FDM Transmission. The local and remote 

handsets at a repeater station operate as de- 
scribed in paragraph 1-16d. Both local and 
remote handsets at a repeater station oper- 
ate on both system directions. 

e. Order-Wire and Ring Signal during PCM 

Transmission. The local and remote handsets 

at a repeater station operate as described in 
paragraph 1-16e. The order-wire signals, 
separated from the pcm signals at the pem 
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receiver (A) and then routed to the receiver 

(B) over the FDM lines. One pem multiplex 
system, transmitter, and receiver is required 
at each repeater station for each direction of 
transmission. 

1-18. 

multiplex equipment (A) are returned to vel 

Interoperation With Radio Set 
AN/TRC-24 Configurations, Fdm 
Operation Only 

The AN/GRC-50(*)(V) may be interoperated 

with the AN/TRC-24 which is provided with 
Radio Set Group AN/TRA-25 _ or 

AN/TRA-25A to operate in the AN/TRC-24 

F-band or with the Radio Set Group 
0A8668A/TRC-24 to operate in the 
AN/TRC-24 J-band. This arrangement ap- 
plies to operation with fdm equipment at the 
AN/GRC-50(*)(V). There is no provision for 

pem operation with the AN/TRC-24 config- 
urations. 

a. The following chart shows the frequency 

bands and corresponding channels within 
which the AN/GRC-50(*)(V) and AN/TRC-24 
can communicate: 

AN/GRC-50(*)(V) 
AN/TRC-24 

F-band 

Channel 1 

through 

channel 2492 

Frequency 
(me) 

Low-band 

Channel 189 

through 
channel 364 

High-band 

1,349.5 Channel 400 Channels 1 through 

249 on low and 

through medium bands; 

and channels 1 

1,849.5 channel 899 through 199 on 

high band. 

. Only the odd-numbered channels of the F-band may be used. 

” see c(2) (b) below. 

b. The chart in a above shows that only 

channels 189 through 365 of the 
AN/GRC-50(*)(V) low band and all channels 
of the high band can be used. 

c. When the frequency in megacycles to be 
used for communication between the two 

radio sets has been determined, the corre- 
sponding channels of the respective radio sets 
are selected. 
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(1) For the AN/GRC-50(*)(V), refer to 

paragraph 3-6 to determine the correspond- 

ing channel. 

(2) For the AN/TRC-24, instructions are 

given in TM i1-5820-287-12 for channel as- 

signment charts and also for special instruc- 

tions titled interoperation with Radio Set 

AN/GRC-50. 

(a) In the F-band of the AN/TRC-24, 

TRANSMITTER 

OUPLEXER & 

(PCM OR 
FOM) 

CHANNEL 
CIRCUITS 
<< 

RECEIVER 

CHANNEL 
CIRCUITS 
= MULTIFLEX 

EQUIPMENT 

HANDSET 
H-156/U 

{LOCAL OW) 

TO FIELD 
TELEPHONE 
(REMOTE OW) 

only the odd-numbered channels may be 

used. 
(b) In the J-band of the AN/TRC-~24, 

the channel settings for the transmitting and 
receiving frequencies do not exactly corres- 

pond to the AN/GRC-50(*)(V) channel fre- 
quencies. Thus, before the radio link lineup, 

arrangements must be made to decide exactly 
which AN/TRC-24 frequency will be used and 

then, during the lineup, which receiver will 
tune in on the other’s transmitter. 

OUPLEXER 

RF FOM| ow 

OUT; |(PCMOR 
j FOM) 

(PCM OR | 
FOM) | 

| 

CHANNEL 
CIRCUITS PCM 

MULTIPLEX 
EQUIPMENT 

RECEIVER 

MULTIPLEX 
EQUIPMENT 

HANDSET §f 
H-I56/U 

(LOCAL OW) 

TO FIELD 
TELEPHONE 
(REMOTE OW) EL5820-461-12-C4-TM-I18 

Figure 1-15. System Application using two terminals. 
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CHAPTER 2 
INSTALLATION 

Section I. 

2-1. 

When the radio sets are installed in vans or 

shelters, refer to unpacking instructions 
given in the technical manuals applicable to 
the van or shelter. When the radio set is not 

installed in a van or shelter, refer to a 

through b below. 
a. Packaging Data. When packed for ship- 

Unpacking 

SERVICE UPON RECEIPT OF EQUIPMENT 

ment, the components of the radio set are 
placed in cartons and packed in wooden 
boxes. A typical packing case and its contents 
are shown in figure 2-1. The packaging data 

for the AN/GRC-50(V)1 is listed below. The 
other models are packed similarly. Refer to 

appendix B for list of items contained in other 
configurations of the radio set. 

Volume weight Contents of box 

oo OND 

Total weight 

b. Component Dimensions. 

Component 

Case, Standardized Components, Electrical CY-2429/ 

GRC. 
Transmitter, Radio T-893(P)/GRC (without case) 

Amplifier-Oscillator AM-1957/GRC 

Amplifier-Oscillator AM-1958(*)/GRC 

Power Supply PP-2054(*)/GRC (less case) __-_-_---_____ 

Case, Power Supply CY-2428/GRC 

Receiver, Radio R-1148(P)/GRC, or R-1331(*)(P)/GRC 

(less case). 

Amplifier-Converter AM-1955(*)/GRC _____------_-__-_- 

Amplifier-Converter AM-1956(*)/GRC __-_------------- 

RTRER DUO} 2 oo oe os eee 

ray iw) Oo 

T-893(P)/GRC and AM-1957/GRC 
R-1148(P)/GRC and AM-1955/GRC; or R-1131(*)/(P)/ 
GRC and AM-1955A/GRC or AM-1955B/GRC. 

PP-2054(*)/GRC 

CY-2583/GRC, DA-189/GRC, and BG-102A 
CY-2582/GRC, AM-1956(*)/GRC, and AM-1958(*)/ 
GRC 

RC+404/TR 
AT-903/G 
AB-577/GRC 
CN-514/GRC 
RC-436/GRC 

Overall 
dimensions (in.) 

Volume 
(cu ft) 
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Component 

Reel, Cable RC-436/GRC*....... 2.02.0... 0.02 e ee 

Mast AB-S77/ GRC» o...ciaiic sha Se ee eee 

Regulator, Voltage CN-514/GRC (less case)............ 

Case, Standardized Components, Electrical CY-2851/G. . 
Reel, Cable RC-404/TR... 20... ee ce ee eens 

Case, Standardized Components, Electrical CY-—2582 
GRC. 

Switch Box SA-640/GRC.......................00005 
Dummy Load, Electrical DA-189/GRC............... 
Accessory Bag BG-102A>....................0..2.4.. 

Case, Standardized Components, Electrical CY_2583/ 

GRC«. 

® Includes cables,. connectors, and adapters. 

> Includes accessories. 

© Includes running spares and accessories. 

c. Removing Contents. Perform the following 

procedures when unpacking the equipment: 

(1) Select a location that is convenient to the 

installation of the equipment and where 

the equipment may be unpacked without 

exposure to bad weather. 

(2) Cut and fold back the metal straps. Use 

a pair of tin snips or a large pair of 

diagonal-cutting pliers. 

(3) Remove the nails from the top and one 

side of the box with a nailpuller. Remove 

the top and one side. 

Caution: Do not attempt to pry off 
the top and side of the box without 

removing the nails because the equip- 

ment may become damaged. 

(4) Lift out the moistureproof barrier contain- 

ing the outer carton. 

(5) Remove the gum seal on the moistureproof 

barrier and remove the outer carton. 

2—2 

Overall 
dimensions (in.) 

on Volume 
(cu ft) 

Migs 

diameter 

24 

(6) Open the carton and remove the moisture- 

vaporproof barrier containing the inner 

carton. Remove the inner carton. Open 

the inner carton and remove the contents. 

2-2. Checking Unpacked Equipment 

a. Inspect the equipment for possible damage in- 

curred during shipment. If the equipment has been 

damaged, refer to paragraph 1-3 for the applicable 

forms and records. 

b. Check to see that the equipment is complete 

as listed on the packing slip. If a packing slip is not 

available, check the equipment against the basic 

issue items list (app B) 

c. If the equipment has been used or recondi- 

tioned, see whether it has been changed by a modi- 

fication work order (MWO), in which case the 

MWO number will appear on the front panel near 

the nomenclature plate. 
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METAL STRAPS 

DESICCANT, 

FELT PAD 

CORRUGATED FILLER 

INNER CARTON 

MOISTURE VAPOR PROOF 
BARRIER 

OUTER 
CARTON 

MOISTURE PROOF 
BARRIER 

| iJ 
t 
i 

i WOODEN : 
PACKING BOX \i 

t 

TM5820- 46!- 20-1 

Figure 2-1. Tygical packaging diagram. 
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Section II. INSTALLATION 
WARNING 

I. Safety precautions must be observed when erecting and using the antenna assembly. 

DEATH can easily occur if the antenna assembly comes in contact with electric powerlines. 

Prior to erection of this antenna assembly, survey the area carefully for location of 

powerlines, their height above ground level, and their proximity to the installation site. The 

antenna assembly must be installed as far away as possible from electric powerlines, but 

never closer than twice its height. 

The antenna assembly is 49.5, 51, 76.5, or 78 feet tall (depending upon which components 
are used), so it should never be erected closer than 2 times the height of the structure from 

the base of the nearest powerlines. 
When erection in the vicinity of the powerlines cannot be avoided, the responsible 

authority will warn all personnel who are to participate in the exercise that contact by the 

structure with powerlines can cause serious injury or death. 

IT. Guy lines will be kept as far away from powerlines as possible to reduce the possibility ofa 

powerline falling across a guy line. 

NEVER touch a structure or any attachment connected to it if the possibility exists that 

it may be accidentally electrically energized. The area around the structure that is 
suspected of being energized should be roped off and guards should be posted to prevent 

anyone from entering the area. Immediately thereafter proper authorities should be 

notified so that remedial action can be taken. 
NEVER engage in work on a structure during an electrical storm or when a storm is 

imminent. 
Personnel engaged in installation of the antenna assembly should be adequately 

instructed by responsible authority as to the overall method of erection and the specific 

hazards encountered. Under no circumstances should the erection be attempted with fewer 

than two persons erecting the mast, and three persons available to hold the ends of the guys 

while the mast is being erected. Use of fewer personnel may result in serious injury to the 
participating personnel or major damage to the equipment. Only personnel required for 

erection will bein the erection area. All other nonessential personnel must stand clear of the 

area. During erection of the antenna assembly, conform to all safety requirements set forth 

in TB SIG 291. 
Plan the installation so that as much of the assembly of the structure as possible is 

accomplished on the ground. Where situations make it necessary to work aloft, thought 

should be given to the selection of a suitable working location on the structure so that 

unnecessary climbing or movement can be avoided. Plan each aerial operation so that 

unnecessary work aloft is avoided. 

NEVER walk directly beneath the structure during erection. NEVER stand beneath 

anything being hoisted. When an assembly, or member, is raised or lowered either by winch 

or hand, one person should attend the hauling line. This condition will keep the area around 

the workers feet clear and prevent the person from being entangled. When lowering an 

assembly or member by the winch, keep the hands as far away from the winch cable reel as 

possible. NEVER overload the antenna assembly by installing additional sections or 
assemblies than those authorized. 

NEVER attempt to support a structure using fewer guys than prescribed. All guys and 

the hoisting cable will be inspected for worn spots, frays, rotten portions (ropes only), and 

any other imperfections prior to being placed in use. Do not use any guys and hoisting cable 

that show any of the imperfections. Do not fasten guys (especially ropes) over sharp-edged 

surfaces which may abraid or cut the guys and cause their failure. If in the course of 

erection it becomes necessary to suspend operations, sufficient guys must be attached to 
support the structure safely. 
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All anchors must be securely entrenched in the ground. In marshy or sandy terrain, 

special provisions must be made to obtain required anchor holding strength. When selecting 

anchor locations for guys, avoid locations that will cause the guys to pass over roadways. 

When these locations cannot be avoided, maximum road clearance must be maintained. 

Plainly marked guys with orange paint and red flag warning signs, indicating overhead 

obstructions and their height over the roadway, will be posted. 

When making installations in a region known for its heavy icing conditions, thought 

should be given to providing extra support to the assembly, prior to erection. When an 

assembly becomes heavily iced, the surrounding area should be roped off and marked 

“BEWARE OF FALLING ICE.” 
III. Basic Rescue Rules. In the event an individual comes in contact with an electrically 

energized structure, follow the procedures below in the order as listed: 

a. NEVER attempt to grasp or pull free the individual — such an action can cause instant 

death to the rescuer. 
b. If possible, turn off the electrical power. If not, try to free the individual by using a 

wooden pole, rope, or some other insulated object. 

c. After freeing the individual, immediately start artificial resuscitation and send for help. 

2-3. Preliminary Installation Data 

The selection of a site and the design of the 

installation should be undertaken only by 

trained personnel. The following instructions 

are general and will apply to any site. 

a. General. The siting requirements for the 

radio sets are determined before any actual 

installation of equipment. Information required 

for siting includes profile plotting, selection of 

operating frequencies, system applications, 

drop channel facilities, and terminal locations. 

Information is contained in TM 11-486-6 for 

preparing the site installation order. 

b. Antenna Siting. The locations of the anten- 

nas in an overall radio relay system are 

extremely important for consistent communica- 

tion. The installation order supplied for each of 

the proposed sites should contain the elevation 

or depression angle, polarization of the antenna, 

and relative direction. These data are covered in 

(1) through (8) below: 

(1) Antenna polarization. Antenna AT-903/G 

may provide horizontal or vertical polarization, 

depending on the way it is mounted (fig. 1-7). The 

antenna polarization between two stations 

must be the same. For example, if the transmit- 

ting station antenna is horizontally polarized, 

the receiving station antenna also must be 

horizontally polarized. When two or more radio 

sets are placed at the same site, one antenna 

should be vertically polarized to provide isola- 

tion and avoid interference. Approximately 20 

to 25 decibel (db) signal attenuation is attained 

by the cross-polarization. 

(2) Antenna depression-elevation angle. An- 

tenna AT-903/G may be elevated or depressed in 

graduated steps to provide correct antenna 

relationships between relay stations of the radio 

system. The amount of elevation or depression 

required for an individual antenna may be 

determined from the graph in figure 6-2. The 

angle of depression will be the same as the angle 

of elevation for the preceding antenna. Refer to 

figure 6-2 for the two examples listed below. 

(a) Hxamople I. 

1. Assume that station A is separated 

from station B by 28 miles (distance between 

antenna sites). Also assume that station B is 

elevated above station A by 2 miles (elevation 

difference between antenna sites). 

2. Inthe horizontal column D, locate the 

28-mile point. 

8. Project a vertical line from the 

28-mile point. 

4. In the vertical column D, locate the 

2-mile point. 

5. Project a horizontal line from the 

2-mile point. 

6. The point of intersection of the two 

projected lines will indicate the depression- 

elevation angle. 
7. Station A will set the antenna 

elevation angle to 4°. 

8. Station B will set the antenna 

depression angle to 4°. 

(b) Kxample Il. 

1. Assume that station A is separated 

by 3,100 feet from station B. Also assume that 

station A is above station B by 500 feet. 

Change 6 2-5 
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2, Along the horizontal column B, locate 

the 3,100-feet point and project a vertical line 

from this point. 
3. Along the vertical column B, locate 

the 500-foot point and project a horizontal line 

from this point. 
4. The point of intersection of the two 

projected lines indicates a depression-elevation 

angle of 8°. 
5. Station A will use an antenna 

depression angle of 8°, and station B will use an 

antenna elevation of 8°. 

2-6 Change 6 

(3) Coarse azimuth alignment. Exact an- 

tenna orientation is performed during the 

system lineup (20, para 3-6). To obtain a coarse 

antenna direction when the desired bearing is 

not known, use the following procedure: 

(a) Obtain the desired bearing by re- 

ference to a topographical map. When the 

bearing is determined, install a marker about 

150 feet away from the selected antenna site 

with the aid of a compass. 



(6) When installing the first guy an- 

chor for the antenna mast, place it in line 
with the antenna base marker. 

c. Frequency Selection Restrictions. 

(1) Assigning frequencies. Operating fre- 

quencies should be selected at the 0.5-me 
points of the frequency band of the radio sets 
(601.5 through 999.5 and 1,350.5 through 

1,849.5 mc). Refer to paragraph 3-6 for the 
formula used to convert frequencies to chan- 
nels and vice versa. For example: select 660.5 
or 661.5 mc; do nct select 660 or 661 me. For 
tuning of the radio set, every frequency selec- 
tion ending with .5 mc can be converted to a 
channel. No provision is made for converting 

a frequency that does not end with .56 mc toa 
channel number. If a frequency assignment 
has been made, for example, at 710 mc, the 

operators at both radio terminals must decide 

before performing tuning procedures 
whether they will use 709.5 or 710.5 as their 

operating frequency. Without this arrange- 
ment, communication will be delayed until 

the operators find each other by trial and 
error; at which time, they will have to realign 

their radio sets. 
(2) Restricted channels[frequencies. The 

chart in (3) below lists the channel and its 
corresponding frequency (in mc). For each 
channel/frequency is listed the corresponding 
channels/frequencies which are detrimental 

to operation of a receiver, and which are 
caused by the interference of the signal from 
a transmitter either in the same stack or ina 
nearby radio set. The restrictions in @) 
through (c) below must be maintained for a 
transmitter and receiver in the same stack. 

Note. For radio sets that are at the same site (such 

as a repeater station or a group of terminal station radio 

sets in one area), the restrictions in (0), (¢), and d) below 

most likely, would not apply if the radio sets of the con- 

flicting channels/frequencies operate with their anten- 
nas polarized differently. That is, if one of the potentially 

interfering radio sets has its antenna polarized verti- 

cally, the other must be polarized horizontally. Such an 

arrangement provides approximately 20 to 25 db attenu- 

ation between the antenna signals. 

(a) The -—15 to +15 column lists the 

30-me channel/frequency band (15 on both 
sides of each channel/frequency) within 
which the receiver must not be tuned to the 

a in the same stack or nearby radio 

set. 

™T™ 11-5820-461-12 

(6) The +50 (+3) and +100 (+8) col- 

umns are restrictions based on the suscepti- 
bility of the receiver to be blocked by. its own 
or nearby transmitter signal and thus pre- 

venting the receiver from receiving the signal 
transmitted from the distant radio station. 

Refer to the note in (2) above. 

(c) The +60 (+3) and +120 (+3) col- 

umns list the restriction for image frequen- 
cies. After the system has been lined up and 
the transmission from the distant station is 

interrupted, it is possible for the receiver to 

lock on to its own or another transmitter in 

which the transmitting frequency is 60 or 120 
mc +3 below the receiver frequency; that is, 
the receiver is 60 or 120 me +3 above the 

transmitter frequency. When the distant 
transmitter operation is restored, the re- 
ceiver will not respond to its signal because it 
is locked on to another transmitter. To pre- 

vent this lock-on, the receiver must not be as- 

signed an operating frequency that is 60 or 

120 +3 me above its own or a nearby trans- 

mitter frequency. Refer to the note in (2) 
above. 

(d) The cross modulation restriction is 

required when the radio set is situated at a 
repeater station or at a site where other radio 

sets are located. The power of the transmitted 
signal developed by cross modulation may 

cause damage to a receiver’s crystal. The re- 
striction is similar to the requirement to keep 
the receiver frequency separated from the 
transmitter frequency by at least 15 mec ((@) 

above). Cross modulation results when the 
second harmonic of one transmitter at a re- 
peater site is mixed with the fundamental 
frequency of another transmitter at the same 
repeater site. If the frequency difference of 

the mixture of the two transmitter signals is 

within 15 mc of a receiver frequency, the re- 
ceiver crystal may be damaged. An example 
of frequency selection for a repeater station is 

given below. 

Frequency 
(me) Component 
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1. Assume that the second harmonic 

of transmitter A is mixed with the fundamen- 

tal (transmitter) frequency of transmitter B. 

The resultant difference ((2 x 660.5) —750.5) 
will be 570.5 mc. This difference frequency is 
not within 15 mc of either receiver A or re- 
ceiver B. 

2. Assume that the second harmonic 

of transmitter B is mixed with the fundamen- 

tal frequency of transmitter A ((2 x 750.5) 

B_660.5). The resultant difference will be 840.5 

me. This difference frequency also is not 

within 15 mc of either receiver A or receiver 

B; therefore, the frequency selection given in 
the chart in () above is acceptable for a re- 

peater station. 

8. With the same transmitter fre- 
quencies, it follows that 570.5 mc (1 above) is 
outside the radio set band, but 840.5 mc © | 
above) could not be used for a receiver at the 
repeater station. 

4. Refer to the note in (2) above. 

(3) Restricted channels (frequencies chart. 

In addition to the separation restrictions 
given in (2) above and the following chart, it is 
also recommended that the receiver 
channel/frequency separation of +30 (+3) and 
+40 (+3) be observed. Interference at these 
points usually occurs. Note that the loop-back 
tuning procedures in paragraph 3-11 permit 
the use of the image frequency (+120) for 
local testing only. 

Low-band 
transmitter Receiver channel/frequency 

Required separation 

1-16 48-54 58-64 98-104 118-124 

GOES. a sb ates 601.5—616.5 648.5-654.5 658.5-664.5 698.5-704.5 718.5-724.5 

| 2 1-17 59-65 99-105 119-125 

COG ia oo at to 601.5-617.5 659.5-665.5 699.5—705.5 719.5—725.5 

3 1-18 60-66 100-106 120-126 

OUS.OF Pees 601.5-618.5 660.5-666.5 700.5—706.5 720.5-726.5 

4 1-19 61-67 101-107 121-127 

CUES 7) a? BS 601.5-619.5 651.5-657.5 661.5-667.5 701.5-707.5 721.5-727.5 

2-6 Change 4 
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eee ne Receiver channel/frequency 

Required separation 

Frequency Channel —15 to +15 +50 (+3) +60 (+8) +100 (+3) +120 (+3) 

5 1-20 52-58 62-68 102-108 122-128 
7 3 601.5-620.5 652.5-658.5 662.5—668.5 102.5—708.5 722.5-728.5 

6 1-21 | 53-59 63-69 103-109 123-129 
oe 601.5-621.5 653.5-659.5 663.5-669.5 703.5-709.5 723.5-729.5 

7 1-22 54-60 64-70 104-110 124-130 
“la re 601.5-622.5 654.5-660.5 664.5-670.5 704.5-710.5 724.5~730.5 

8 1-23 55-61 65-71 105-111 125-131 
0 601.5-623.5 655.5-661.5 665.5-671.5 705.5-711.5 725.5-731.5 

9 1-24 56-62 66-72 106-112 126-132 
609.5 | _.---- 601.5-624.5 656.5-662.5 666.5-672.5 706.5-712.5 726.5-732.5 

10 1-25 57-63 67-73 107-118 127-133 
a 601.5-625.5 657.5-663.5 667.5-673.5 707.5-7138.5 727.5-783.5 

11 1-26 58-64 68-74 108-114 128-134 
4 ae 601.5-626.5 658.5-664.5 668.5-674.5 708.5-714.5 728.5-784.5 

12 1-27 59-65 69-75 109-115 129-135 
“pi a 601.5-627.5 659.5-665.5 669.5-675.5 709.5-715.5 729.5-735.5 

13 1-28 60-66 710-76 110-116 130-136 
OM Se i ae 601.5-628.5 660.5-666.5 670.5-676.5 710.5-716.5 730.5-736.5 

14 1-29 61-67 1-17 111-117 131-1387 
Ai 601.5-629.5 661.5-667.5 671.5-677.5 711.5-717.5 731.5-737.5 

15 1-30 62-68 72-78 112-118 132-138 
2 601.5-6380.5 662.5-668.5 672.5-678.5 712.5-718.5 732.5-738.5 

16 1-81 63-69 73-79 113-119 133-139 
Si 601.5-631.5 663.5-669.5 673.5-679.5 713.5-719.5 733.5-739.5 

17 2-32 64-70 74-80 114-120 134-140 
elie i 602.5-632.5 664.5-670.5 674.5-680.5 714.5-720.5 734.5-740.5 

18 3-33 65-71 75-81 115-121 135-141 
To 603.5-633.5 665.5-671.5 675.5-681.5 715.5-721.5 735.5-741.5 

19 4-34 66-72 76-82 116-122 186-142 
ot 604.5-634.5 666.5-672.5 676.5-682.5 716.5-722.5 736.5-742.5 

20 5-35 67-73 171-83 117-123 137-143 
i 605.5-635.5 667.5-673.5 677.5-683.5 717.5-723.5 737.5-743.5 

21 6-36 68-74 78-84 118-124 138-144 
ih 606.5-636.5 668.5-674.5 678.5-684.5 718.5-724.5 738.5-744.5 

22 7-37 69-75 19-85 119-125 139-145 
oa 607.5-637.5 669.5-675.5 679.5-685.5 719.5-725.5 739.5-745.5 

23 8-38 70-76 80-86 120-126 140-146 
a ae 608.5-638.5 670.5-676.5 680.5—-686.5 720.5-726.5 740.5-746.5 

24 9-39 71-17 81-87 4217127 141-147 
oe | 609.5-639.5 671.5-677.5 681.5-687.5 721.5-727.5 741.5-747.5 

25 10-40 72-718 82-88 122-128 142-148 
eae tk). 610.5-640.5 672.5-678.5 682.5-688.5 7122.5-728.5 742.5-748.5 

26 11-41 73-79 83-89 123-129 143-149 
Goan” | .....- 611.5-641.5 673.5-679.5 683.5-689.5 723.5-729.5 743.5-749.5 

27 12-42 74-80 84-90 124-130 144-150 
oy Sn 612.5-642.5 674.5-680.5 684.5-690.5 724.5-780.5 744.5-750.5 

28 13-43 75-81 85-91 125-131 145-151 
i 613.5-643.5 675.5-681.5 685.5-691.5 725.5-731.5 745.5-751.5 

29 14-44 716-82 86-92 126-132 146-152 
la 614.5-644.5 676.5-682.5 686.5-692.5 726.5-732.5 746.5-752.5 

30 15-45 77-83 87-93 127-133 147-153 
5 ia be 615.5-645.5 677.5-683.5 687.5-693.5 727.5-733.5 747.5-753.5 

31 16-46 78-84 88-94 128-134 148-154 
a 616.5-646.5 678.5-684.5 688.5-694.5 728.5—-734.5 748.5-754.5 

AGO 10032A 2-7 



Cl, TM 11-5820-461-12 

fn fe a | | | 

Low-band 
transmitter 

Frequency Channel 

32 

CE ey ko ae re 

33 

633.5 2 ieee 

34 

634.5 = pe 

35 

635.5 os Bp 

36 

CSG sey Lost 

37 

637.5 eo 

38 

638.5 3 iui 

39 

639.5 

40 

640.5 ese 8 

41 

O41.65, 087 . 2.4 

42 

GAZbs Sty = ee 

43 

643.5 : 

44 

GEA Sa aes te 

45 
GAS-S Faee = fs 

46 
646.5 | > _._--- 

47 

O47 me ee 

48 

6485 SIAN. 2. 25 

49 

GASB 2 

50 
6505-2... 4. = 

51 
G5RS-A.pee Ua 

52 

CBAC PSS os. 

53 
653.5> BAL o. 1 

54 
6545-2 Pe! 

55 
GHG. ORs. 22h 

56 
G56:5 Cheese 

57 

GBE.5 ~Syle 2c A 

58 
658.5 08! sk 

—15 to +15 

617.5-647.5 

18-48 
618.5-648.5 

19-49 
619.5-649.5 

20-50 
620.5-650.5 

21-51 
621.5-651.5 

22-52 
622.5-652.5 

23-53 
623.5-653.5 

24-54 
624.5-654.5 

25-55 
625.5-655.5 

26-56 
626.5-656.5 

27-57 
627.5-657.5 

28-58 
628.5—-658.5 

29-59 
629.5-659.5 

30-60 

630.5-660.5 

31-61 
631.5-661.5 

32-62 

632.5-662.5 

33-63 
633.5-663.5 

34-64 
634.5-664.5 

35-65 
635.5-665.5 

36-66 
636.5-666.5 

37-67 
637.5—667.5 

38-68 
638.5-668.5. 

39-69 
639.5-669.5 

40-70 
640.5-670.5 

41-71 
641.5-671.5 

42-72 
642.5-672.5 

43-73 
643.5-673.5 

j 

+50 (+3) 

679.5-685.5 
80-86 

680.5-686.5 

81-87 
681.5-687.5 

82-88 
682.5-688.5 

83-89 
683.5-689.5 

84-90 
684.5-690.5 

85-91 
685.5-691.5 

86-92 
686.5-692.5 

87-93 
687.5-693.5 

88-94 
688.5-694.5 

89-95 
689.5-695.5 

90-96 
690.5-696.5 

91-97 
691.5-697.5 

92-98 

692.5-698.5 

93-99 
693.5-699.5 

94-100 

694.5-700.5 
95-101 

695.5-701.5 

96-102 

696.5—702.5 
97-103 

697.5—703.5 
98-104 

698.5—704.5 
99-105 

699.5-705.5 

100-106 
700.5—706.5 

101-107 

701.5—707.5 

102-108 

702.5—-708.5 
103-109 

703.5—709.5 

104-110 
704.5-710.5 

105-111 

705.5-711.5 

Receiver channel/frequency 

Required separation 

+60 (+8) 

689.5-695.5 
90-96 

690.5-696.5 

91-97 
691.5-697.5 

92-98 
692.5-698.5 

93-99 

693.5-699.5 
94-100 

694.5-700.5 
95-101 

695.5-701.5 
96-102 

696.5-702.5 
97-103 

697.5—703.5 
98-104 

698.5—704.5 

99-105 
699.5-705.5 
100-106 

700.5—706.5 
101-107 

701.5-707.5 
102-108 

702.5-708.5 

103-109 
703.5—709.5 
104-110 

704.5-710.5 
105-111 

705.5-711.5 

106-112 

706.5-712.5 

107-113 
707.5-713.5 

108-114 

708.5-714.5 

109-115 
709.5-715.5 
110-116 

710.5-716.5 

111-117 
711.5-717.5 

112-118 

712.5-718.5 

113-119 

713.5-719.5 
114-120 

714.5—720.5 

115-121 
715.5-721.5 

+100 (+8) 

129-135 
729.5-735.5 

130-136 
730.5-736.5 
{$1187 

731.5-737.5 
132-138 

732.5-738.5 
133-139 

733.5-739.5 
134-140 

734.5-740.5 
135-141 

735.5-741.5 
136-142 

736.5-742.5 
137-143 

737.5-743.5 
138-144 

738.5-744.5 
139-145 

739.5-745.5 
140-146 

740.5-746.5 
141-147 

741.5-747.5 
142-148 

742.5-748.5 
143-149 

743.5-749.5 

144-150 
744.5-750.5 

145-151 

745.5-751.5 

146-152 
746.5-752.5 

147-153 
747.5-753.5 

148-154 
748.5—754.5 

149-155 

749.5-755.5 

150-156 
750.5-756.5 

151-157 

751.5-757.5 

152-158 
752.5-758.5 

153-159 
753.5—759.5 

154-160 
754.5-760.5 

155-161 

755.5-761.5 

+120 (3) 

149-155 
749.5-755.5 
150-156 

750.5-756.5 
151-157 

751.5-757.5 
152-158 

752.5-758.5 
153-159 

753.5-759.5 
154-160 

754.5-760.5 
155-161 

755.5-761.5 
156-162 

756.5-762.5 
157-163 

757.5-763.5 
158-164 

758.5-764.5 
159-165 

759.5-765.5 
160-166 

760.5-766.5 
161-167 

761.5-767.5 
162-168 

762.5-768.5 
163-169 

763.5-769.5 
164-170. 

764.5-770.5 
165-171 

765.5-771.5 
166-172 

766.5-772.5 
167-173 

767.5-773.5 
168-174 

768.5-774.5 
169-175 

769.5-775.5 
170-176 

770.5-776.5 
171-177 

T71.5-777.5 
172-178 

172.5-178.5 
173-179 

773.5-779.5 
174-180 

774.5-780.5 
175-181 

775.5-781.5 
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644.5-674.5 
45-75 

645.5-675.5 
46-76 

646.5-676.5 
47-17 

647.5-677.5 
48-78 

648.5-678.5 
49-79 

649.5-679.5 
50-80 

650.5-680.5 

51-81 
651.5-681.5 

52-82 
652.5-682.5 

53-83 
653.5-683.5 

54-84 
654.5-684.5 

55-85 
655.5-685.5 

56-86 
656.5-686.5 

57-87 
657.5-687.5 

58-88 
658.5-688.5 

59-89 
659.5-689.5 

60-90 
660.5-690.5 

61-91 
661.5-691.5 

62-92 
662.5-692.5 

63-93 
663.5-693.5 

64-94 
664.5-694.5 

65-95 
665.5-695.5 

66-96 
666.5-696.5 

67-97 
667.5—-697.5 

68-98 
668.5—-698.5 

69-99 
669.5-699.5 

70-100 
670.5-700.5 

+50 (+3) 

106-112 
706.5—712.5 
107-113 

707.5-713.5 
108-114 

708.5—714.5 
109-115 

709.5-715.5 

110-116 
710.5-716.5 

111-117 
711.5-717.5 

112-118 
712.5-718.5 

113-119 
713.5-719.5 

114-120 
714.5-720.5 

115-121 
715.5-721.5 
116-122 

716.5-722.5 
117-123 

717.5-723.5 

118-124 
718.5-725.5 

119-125 
719.5-725.5 

120-126 
720.5-726.5 
121-127 

721.5-727.5 
122-128 

722.5—728.5 

123-129 
723.5-729.5 
124-130 

724.5—730.5 
125-131 

725.5-731.5 

126-132 
726.5-732.5 

127-133 
727.5-733.5 

128-134 
728.5-734.5 

129-135 
729.5-735.5 

130-136 

730.5-736.5 

131-137 

731.5-737.5 

132-138 
732.5-738.5 

Receiver channel/frequency 

Required separation 

+60 (+3) 

116-122 

716.5—722.5 
117-123 

717.5-123.5 

118-124 
718.5-724.5 
119-125 

719.5—725.5 

120-126 
720.5—726.5 
121-127 

721.5-727.5 
122-128 

722.5-728.5 
123-129 

723.5-729.5 
124-130 

724.5—-730.5 
125-131 

725.5-731.5 

126-132 
726.5-732.5 
127-133 

727.5—733.5 
128-134 

728.5-734.5 
129-135 

729.5-735.5 
130-136 

730.5—736.5 
131-137 

731.5-737.5 
132-138 

732.5-738.5 
133-139 

733.5—739.5 
134-140 

734.5-740.5 
135-141 

735.5-741.5 
136-142 

736.5-742.5 

137-143 
737.5-743.5 
138-144 

738.5—744.5 

139-145 

739.5-745.5 
140-146 

740.5—746.5 

141-147 
741.5-747.5 

142-148 

742.5-748.5 

Cl, TM 11-5820-461-12 

+100 (+3) 

156-162 
756.5-762.5 

157-163 
757.5-763.5 

158-164 
758.5-764.5 

159-165 
759.5-765.5 

160-166 
760.5-766.5 

161-167 
761.5-767.5 

162-168 
762.5-768.5 

168-169 
763.5-769.5 

164-170 
764.5-770.5 

165-171 
765.5-771.5 

166-172 
766.5-772.5 
167-173 

767.5-773.5 
168-174 

768.5-774.5 
169-175 

769.5-775.5 
170-176 

770.5-776.5 
171-177 

771.5-777.5 
172-178 

772.5-178.5 
173-179 

773.5-779.5 
174-180 

774.5-780.5 
175-181 

775.5-781.5 
176-182 

776.5-782.5 
177-183 

777.5-783.5 
178-184 

778.5-784.5 
179-185 

779.5-785.5 

180-186 

780.5-786.5 

181-187 

781.5-787.5 

182-188 
782.5-788.5 

+120 (+8) 

176-182 

776.5—782.5 

177-183 

777.5—783.5 

-178-184 

' '178.5-784.5 
179-185 

779.5-785.5 
180-186 

780.5-786.5 
181-187 

781.5-787.5 
182-188 

7182.5-788.5 
183-189 

783.5-789.5 
184-190 

784.5-790.5 
185-191 

785.5-791.5 
186-192 

786.5-792.5 
187-193 

787.5-793.5 
188-194 

788.5-794.5 
189-195 

789.5-795.5 
190-196 

790.5-796.5 
191-197 

791.5-797.5 
192-198 

792.5-798.5 
193-199 

798.5-799.5 
194-200 

794.5-800.5 
195-201 

795.5-801.5 
196-202 

796.5-802.5 
197-208 

797.5-803.5 
198-204 

798.5-804.5 
199-205 

799.5-805.5 
200-206 

800.5-806.5 
201-207 

801.5-807.5 
202-208 

802.5-808.5 

2-9 



C1, TM 11-5820-461-12 

a 

a | —__—— 
—_ 

Low-band 
transmitter 

Frequency Channel 

86 

686.5 ; 

87 

687.5 . Bs 

88 

688.5 Bee. 

89 

689.5 we 

90 

OIO5 © .c2u<s 

91 

OOTS 84 * 2.4.2 = 

92 

G9Zb ay ask Se 

93 

Sue 1 eee 

94 

O84,5 7 22e3~ 

95 

6955) *. 2525. 

96 

696.5 ee 

97 

of 4 dil Keene ue 

98 

cH ile ee tees 

99 

699/D Ft eee 

100 

MOOG Fo == 

101 

WAU Wt Lee, es 

102 

MOZIDM AY eek 

103 
NOS Da cae 

104 

NOS:0Ce Ss Se aes 

105 

705.5 SS Sere 

106 

(OGD. 2h 

107 

OWRD a ee =o = 

108 

TORI Se 

109 

LOG Dee ae 

110 

PAO IRSA Ue 2 

111 

tk os a a 

112 

fb 7 rea (0 a de 

671.5-701.5 
72-102 

672.5—702.5 
73-103 

673.5—703.5 
74-104 

674.5-704.5 
75-105 

675.5—705.5 
76-106 

676.5-706.5 
77-107 

677.5-707.5 
78-108 

678.5-708.5 
79-109 

679.5-709.5 
80-110 

680.5-710.5 
81-111 

681.5-711.5 
82-112 

682.5-712.5 
83-113 

683.5-713.5 
4-114 

684.5-714.5 
85-115 

685.5-715.5 
86-116 

686.5-716.5 
87-117 

687.5-717.5 
88-118 

688.5-718.5 
89-119 

689.5-719.5 
90-120 

690.5-720.5 
91-121 

691.5-721.5 
92-122 

692.5—722.5 
93-123 

693.5-723.5 
94-124 

694.5-724.5 

95-125 
695.5—725.5 

96-126 
696.5—726.5 

97-127 
697.5-727.5 

133-139 
733.5—7139.5 

134-140 
734.5—740.5 
135-141 

735.5-741.5 

136-142 
736.5—742.5 
137-143 

737.5-743.5 
138-144 

738.5-744.5 
139-145 

739.5-745.5 
140-146 

740.5-746.5 

141-147 

741.5-747.5 

142-148 
742.5-748.5 

143-149 
743.5-749.5 

144-150 
744.5—750.5 

145-151 
745.5-751.5 

146-152 
746.5—752.5 

147-153 
747.5—753.5 

148-154 
748.5-754.5 

149-155 
749.5—755.5 

150-156 
750.5—756.5 

151-157 
751.5—757.5 

152-158 
752.5-758.5 
153-159 

753.5—759.5 

154-160 
754.5-760.5 

155-161 
755.5-761.5 

156-162 
756.5—762.5 
157-163 

757.5—763.5 

158-164 
758.5—764.5 

159-165 

759.5—765.5 

Receiver channel/frequency 

Required separation 

+60 (+3) 

143-149 
743.5-749.5 
144-150 

744.5—750.5 

145-151 
745.5-751.5 

146-152 
746.5-752.5 
147-153 

747.5-153.5 

148-154 

748.5-754.5 

149-155 

749.5-755.5 
150-156 

750.5—756.5 

151-157 

751.5-757.5 

152-158 

752.5-758.5 
153-159 

753.5—759.5 
154-160 

754.5—760.5 
155-161 

755.5-761.5 
156-162 

756.5-762.5 
157-163 

757.5-763.5 
158-164 

758.5-764.5 

159-165 

759.5—765.5 
160-166 

760.5—766.5 
161-167 

761.5-767.5 

162-168 

762.5—768.5 
163-169 

763.5-769.5 
164-170 

764.5—770.5 

165-171 
765.5-771.5 

166-172 
766.5-772.5 
167-178 

767.5-773.5 
168-174 

768.5-774.5 
169-175 

769.5-775.5 

+100 (+8) 

183-189 
783.5-789.5 

184-190 
784.5-790.5 

185-191 
785.5-791.5 

186-192 
786.5-792.5 

187-193 
787.5-793.5 

188-194 
788.5-794.5 

189-195 
789.5-795.5 

190-196 
790.5-796.5 

191-197 
791.5-797.5 

192-198 
792.5-798.5 
193-199 

798.5-799.5 
194-200 

794.5-800.5 
195-201 

795.5-801.5 
196-202 

796.5-802.5 
197-203 

797.5-808.5 
198-204 

798.5-804.5 
199-205 

799.5-805.5 
200-206 

800.5-806.5 
201-207 

801.5-807.5 
202-208 

802.5-808.5 
203-209 

803.5-809.5 
204-210 

804.5-810.5 
205-211 

805.5-811.5 
206-212 

806.5-812.b 
207-218 

807.5-813.5 
208-214 

808.5-814.5 
209-215 

809.5-815.5 

+120 (+8) 

203-209 
803.5-809.5 
204-210 

804.5-810.5 
205-211 

805.5-811.5 
206-212 

806.5-812.5 
207-218 

807.5-813.5 
208-214 

808.5-814.5 
209-215 

809.5-815.5 
“ 210-216 
810.5-816.5 
211-217 

811.5-817.5 
212-218 

812.5-818.5 
213-219 

818.5-819.5 
214-220 

814.5-820.5 
215-221 

815.5-821.5 
216-222 

816.5-822.5 
217-223 

817.5-823.5 
218-224 

818.5-824.5 
219-225 

819.5-825.5 
220-226 

820.5-826.5 
221-297 

821.5-827.5 
222-298 

822.5-828.5 
223-229 

823.5-829.5 
224-230 

824.5-830.5 
225-231 

825.5-831.5 
226-232 

826.5-832.5 
227-233 

827.5-833.5 
228-234 

828.5-834.5 
229-235 

829.5-835.5 

AGO 10082A 
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Cl, TM 11-5820-461-12 

chee Receiver channel/frequency 

Required separation 

Frequency Channel —15 to +15 +50 (+3) +60 (+8) +100 (+3) +120 (+8) 

113 98-128 160-166 170-176 210-216 230-236 

(Osi ae 698.5-—728.5 760.5—766.5 770.5-776.5 810.5-816.5 830.5-836.5 

114 99-129 161-167 171-177 211-217 231-237 

(1 2p Pe 699.5—729.5 761.5—767.5 771.5-177.5 811.5-817.5 831.5-837:5 

115 100-130 162-168 172-178 212-218 232-238 

(ili 700.5—730.5 762.5—768.5 772.5-778.5 812.5-818.5 832.5-838.5 

116 101-131 163-169 173-179 213-219 233-239 

716.5 4 ae 701.5-731.5 763.5—769.5 173.5—779.5 813.5-819.5 833.5-839.5 

117 102-132 164-170 174-180 214-220 234-240 
iY Se 702.5—732.5 764.5—770.5 7174.5—780.5 814.5-820.5 834.5-840.5 

118 103-133 165-171 175-181 215-221 235-241 

(ict? 703.5—733.5 765.5-771.5 775.5-781.5 815.5-821.5 835.5-841.5 

119 104-134 166-172 176-182 216—222 236-242 
719.5 no oes 704.5—734.5 766.5—772.5 776.5—-782.5 816.5-822.5 836.5-842.5 

120 105-135 167-173 177-183 217-223 237-243 

MeO she Nee at oe 705.5—735.5 767.5-773.5 777.5—783.5 817.5-823.5 837.5-843.5 

121 106-136 168-174 178-184 218-224 238-244 

(Vola 5 tee Sa 706.5—736.5 768.5-774.5 778.5—784.5 818.5-824.5 838.5-844.5 

122 107-137 169-175 179-185 219-225 239-245 
122.5 2 dae 707.5—737.5 769.5—775.5 779.5—785.5 819.5-825.5 839.5-845.5 

123 108-138 170-176 180-186 220-226 240-246 
723.5 ae 708.5—738.5 770.5-776.5 780.5—786.5 820.5-826.5 840.5-846.5 

124 109-139 171-177 181-187 221-227 241-247 
724.5 5 ewe 709.5—739.5 771.5-1777.5 781.5—787.5 821.5-827.5 841.5-847.5 

125 110-140 172-178 182-188 222-228 242-248 
TAS ae | 710.5—740.5 772.5—778.5 782.5-788.5 822.5-828.5 842.5-848.5 

126 111-141 173-179 183-189 223-229 243-249 
726.5 tire 711.5-741.5 773.5—779.5 783.5—789.5 823.5-829.5 843.5-849.5 

127 112-142 174-180 184-190 224-230 244-250 
127.5 Neogene. 712.5—742.5 774.5—780.5 784.5—790.5 824.5-830.5 844.5-850.5 

128 113-143 175-181 185-191 225-231 245-251 
728.5 Sas 713.5—743.5 775.5—781.5 785.5-791.5 825.5-831.5 845.5-851.5 

129 114-144 176-182 186-192 226-232 246-252 
729.5 a ae 714.5-744.5 776.5—782.5 786.5—792.5 826.5-832.5 846.5-852.5 

130 115-145 177-183 187-193 227-233 247-253 
730.5 ae 715.5-745.5 777.5—-783.5 787.5-793.5 827.5-833.5 847.5-853.5 

131 116-146 178-184 _ 188-194 228-234 248-254 
731.5 2 716.5-746.5 778.5-784.5 788.5-794.5 828.5-834.5 848.5-854.5 

132 117-147 179-185 189-195 229-235 249-255 
oi 717.5-147.5 779.5—785.5 789.5—795.5 829.5-835.5 849.5-855.5 

133 118-148 180-186 190-196 230-236 250-256 
733.5 er 718.5-748.5 780.5—786.5 790.5—796.5 830.5-836.5 850.5-856.5 

134 119-149 181-187 191-197 231-237 251-257 
734.5 eo 719.5-749.5 781.5-787.5 791.5-797.5 831.5-837.5 851.5-857.5 

185 120-150 182-188 192-198 232-238 252-258 
(ih ——— 720.5—750.5 782.5—-788.5 792.5-798.5 832.5-838.5 852.5-858.5 

136 121-151 183-189 193-199 233-239 253-259 

3 721.5-751.5 783.5—789.5 793.5-799.5 833.5-839.5 853.5-859.5 

137 122-152 184-190 194-200 234-240 254-260 
= 722.5-752.5 784.5-790.5 794.5-800.5 834.5-840.5 854.5 860.5 

138 123-153 185-191 195-201 235-241 255-261 

= ae 723.5-753.5 785.5-791.5 795.5-801.5 835.5-841.5 855.5-861.5 
139 124-154 186-192 196-202 236-242 256-262 

MeOrie es. f 724.5-754.5 786.5—792.5 796.5-802.5 836.5-842.5 856.5-862.5 

AGO 10082A 2-11 



Ci, TM 11-5820-461-12 

Low-band 
transmitter 

Frequency Channel 

140 

W405 > = ae 

141 

fy Lets bes ee 

142 

ip 5 SS | a 

143 

443:0).arlt 2225 

144 

NEEDLES et 

145 

N45-DbU. ye <2 

146 

T46260.878 22 > 

147 

NAESG Te AcE e = 

148 

(48:60 G08 2 -b-2 

149 

(49:52 Gtk. 2). = 

150 

(50:52 ieee =< Loe 

151 

NOLb iW The ok ss 

152 

TH2:20.8 Se = BS 

153 

DoD Cie es = 

154 

TOAD Ss wie 22. 

155 
1502) ca ale 2k 

156 

fF ee |e en 

157 

LOD tae 42s 

158 

158:5 ofa 3 

159 

TOO Bd basse 2s 

160 

(60:5 “v siaeec 4. 

161 

Ac) Stanek ene 

162 

T6225) 6 lege Sa) 

163 

NGSDAa A 2S 

164 

RO4-5 s alee 28s e 

165 

(G5:D ay duis ea 

166 

N6GS Ate e 

125-155 
725.5-755.5 
126-156 

726.5-756.5 
127-157 

727.5—157.5 
128-158 

728.5—758.5 
129-159 

729.5—759.5 

130-160 
730.5—760.5 
131-161 

731.5—761.5 
132-162 

732.5-762.5 
133-163 

733.5—763.5 
134-164 

734.5-764.5 
135-165 

735.5—765.5 
136-166 

736.5—766.5 
137-167 

737.5-767.5 
138-168 

738.5-768.5 

139-169 
739.5—769.5 
140-170 

740.5-770.5 

141-171 
741.5-771.5 
142-172 

742.5-772.5 
143-173 

743.5-773.5 
144-174 

744.5-174.5 
145-175 

745.5—775.5 
146-176 

746.5-776.5 
147-177 

747.5—177.5 

148-178 
748.5-778.5 

149-179 
749.5-779.5 
150-180 

750.5-780.5 

151-181 
751.5-781.5 

+50 (+3) 

187-193 
787.5—793.5 
188-194 

788.5-—794.5 

189-195 
789.5-795.5 
190-196 

790.5—796.5 
191-197 

791.5-797.5 
192-198 

792.5-798.5 
193-199 

793.5—799.5 
194-200 

794.5-800.5 
195-201 

795.5-801.5 
196-202 

796.5—802.5 
197-203 

797.5—803.5 
198-204 

798.5-804.5 
199-205 

799.5—-805.5 
200-206 

800.5-806.5 
201-207 

801.5-807.5 
202-208 

802.5-808.5 
203-209 

803.5-809.5 
204-210 

804.5-810.5 
205-211 

805.5-811.5 
206-212 

806.5-812.5 
207-213 

807.5-813.5 
208-214 

808.5-814.5 
209-215 

809.5-815.5 

210-216 
810.5-816.5 
211-217 

811.5-817.5 

212-218 
812.5-818.5 
213-219 

813.5-819.5 

Receiver channel/frequency 

Required separation 

+60 (+3) 

197-203 
797.5-803:5 
198-204 

798.5-804.5 
199-205 

799.5-805.5 
200-206 

800.5-806.5 
201-207 

801.5-807.5 
202-208 

802.5-808.5 
203-209 

803.5-809.5 
204-210 

804.5-810.5 
205-211 

805.5-811.5 
206-212 

806.5-812.5 
207-213 

807.5-813.5 
208-214 

808.5-814.5 
209-215 

809.5-815.5 
210-216 

810.5-816.5 
211-217 

811.5-817.5 
212-218 

812.5-818.5 
213-219 

813.5-819.5 
214-220 

814.5-820.5 
215-221 

815.5-821.5 
216-222 

816.5-822.5 
217-232 

817.5-823.5 
218-224 

818.5-824.5 
219-225 

819.5-825.5 

220-226 

820.5-826.5 
221-227 

821.5-827.5 

222-228 

822.5-828.5 
223-229 

823.5-829.5 

+100 (+8) 

237-243 
837.5-843.5 
238-244 

838.5-844.5 
239-245 

839.5-845.5 
240-246 

840.5-846.5 
241-247 

841.5-847.5 
242-248 

842.5-848.5 
248-249 

843.5-849.5 
244-250 

844.5-850.5 
245-251 

845.5-851.5 
246-252 

846.5-852.5 
247-253 

847.5-853.5 
248-254 

848.5-854.5 
249-255 

849.5-855.5 
250-256 

850.5-856.5 
251-257 

851.5-857.5 
252-258 

852.5-858.5 
253-259 

853.5-859.5 
254-260 

854.5-860.5 
255-261 

855.5-861.5 
256-262 

856.5-862.5 
257-263 

857,5-863.5 
258-264 

858.5-864.5 
259-265 

859.5-865.5 
260-266 

860.5-866.5 
261-267 

861.5-867.5 
262-268 

862.5-868.5 
263-269 

863.5-869.5 

+120 (+8) 

257-268 
857.5-863.5 
258-264 

858.5-864.5 
259-265 

859.5-865.5 
260-266 

860.5-866.5 
261-267 

861.5-867.5 
262-268 

862.5-868.5 
263-269 

863.5-869.5 
264-270 

864.5-870.5 
265-271 

865.5-871.5 
266-272 

866.5-872.5 
267-273 

867.5-873.5 
268-274 

868.5-874.5 
269-275 

869.5-875.5 
270-276 

870.5-876.5 
271-277 

871.5-877.5 
272-278 

872.5-878.5 
273-279 

873.5-879.5 
274-280 

874.5-880.5 
275-281 

875.5-881.5 
276-282 

876.5-882.5 
277-283 

877.5-883.5 
278-284 

878.5-884.5 
279-285 

879.5-885.5 
280-286 

880.5-886.5 
281-287 

881.5-887.5 
282-288 

882.5-888.5 
283-289 

883.5-889.5 
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Low-band 
transmitter 

Frequency Channel 

167 

Odsbe ein == 4 = = 

168 

7 

169 

OS 

170 

Oo oy 

171 

vie Se a ae 

172 

104 Sot ae Sir 

173 
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te Oar. 2k 3 

175 

775.5 see age 

176 

ve i 

177 
[ee Se aon 

178 

Tht a 

179 

(ae ——a/ 

180 

io Le hee Sa a 

181 

0 eee 

182 

782.5 Laps 

183 

783.5 2 

184 
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185 

(cA ili 

186 

Ot 

187 

(Uh a on 

188 

CoS 

189 

789.5 sas Leet 

190 

Ol ae a 

191 

ee 
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fe. == -- 

193 

iy aa 

AGO 10032A 

152-182 . 
752.5-782.5 

153-183 
753.5-788.5 
154-184 

754.5-784.5 
155-185 

755.5-785.5 
156-186 

756.5-786.5 
157-187 

757.5-787.5 
158-188 

758.5-788.5 
159-189 

759.5-789.5 
160-190 

760.5-790.5 
161-191 

761.5-791.5 
162-192 

762.5-792.5 
163-193 

763.5-793.5 
164-194 

764.5-794.5 
165-195 

765.5-795.5 
166-196 

766.5—196.5 
167-197 

767.5-797.5 
168-198 

768.5-798.5 
169-199 

769.5-799.5 
170-200 

770.5-800.5 
171-201 

771.5-801.5 
172-202 

772.5-802.5 
173-203 

773.5-803.5 
174-204 

7174.5-804.5 
175-205 

775.5-805.5 

176-206 
776.5-806.5 

177-207 
777.5-807.5 

178-208 
778.5—-808.5 

+50 (+3) 

214-220 
814.5-820.5 
215-221 

815.5-821.5 
216-222 

816.5-822.5 
217-223 

817.5-823.5 
218-224 

818.5-824.5 
219-225 

819.5-825.5 
220-226 

820.5-826.5 
221-227 

821.5-827.5 
222-298 

822.5-828.5 
223-229 

823.5-829.5 
224-230 

824.5-830.5 
225-231 

825.5-831.5 
226-232 

826.5-882.5 
227-233 

827.5-833.5 
228-234 

828.5-834.5 
229-235 

829.5-835.5 
230-236 

830.5-836.5 
231-237 

831.5-837.5 
232-238 

832.5-838.5 
233-239 

833.5-839.5 
234-240 

834.5-840.5 
235-241 

835.5-841.5 
236-242 

836.5-842.5 
237-243 

837.5-843.5 
238-244 

838.5-844.5 
239-245 

839.5-845.5 
240-246 

840.5-846.5 

Receiver channel/frequency 

Required separation 

+60 (+3) 

224-230 
824.5-830.5 
225-231 

825.5-831.5 
226-232 

826.5-832.5 

227-233 
827.5-833.5 
228-234 

828.5-834.5 
229-235 

829.5-835.5 
230-236 

830.5-836.5 
231-237 

831.5—837.5 
232-238 

832.5-838.5 
233-239 

833.5-839.5 
234-240 

834.5-840.5 
235-241 

835.5-841.5 
236-242 

836.5-842.5 
237-243 

837.5-843.5 
238-244 

838.5-844.5 
239-245 

839.5-845.5 
240-246 

840.5-846.5 
241-247 

841.5-847.5 
242-248 

842.5-848.5 
243-249 

843.5-849.5 
244-250 

844.5-850.5 
245-251 

845.5-851.5 
246-252 

846.5-852.5 

247-253 
847.5-853.5 
248-254 

848.5-854.5 
249-255 

849.5-855.5 
250-256 

850.5-856.5 

Ci, TM 11-5820-461-12 

+100 (+3) 

264-270 

864.5-870.5 

265-271 

865.5-871.5° 
266-272 

866.5-872.5 
267-273 

867.5-873.5 
268-274 

868.5-874.5 
269-275 

869.5-875.5 
270-276 

870.5-876.5 
271-277 

871.5-877.5 
272-278 

872.5-878.5 
273-279 

873.5-879.5 
274-280 

874.5-880.5 
275-281 

875.5-881.5 
276-282 

876.5-882.5 
277-283 

877.5-883.5 
278-284 

878.5-884.5 
279-285 

879.5-885.5 
280-286 

880.5-886.5 
281-287 

881.5-887.5 
282-288 

882.5-888.5 
283-289 

883.5-889.5 
284-290 

884.5-890.5 
285-291 

885.5-891.5 
286-292 

886.5-892.5 
287-293 

887.5-893.5 
288-294 

888.5-894.5 
289-295 

889.5-895.5 
290-296 

890.5-896.5 

+120 (+3) 

284-290 
884.5-890.5 
285-291 

885.5-891.5 
286-292 

886.5-892.5 

287-293 
887.5-893.5 
288-294 

888.5-894.5 
289-295 

889.5-895.5 
290-296 

890.5-896.5 
291-297 

891.5-897.5 
292-298 

892.5-898.5 
293-299 

893.5-899.5 

294-300 
894.5-900.5 
295-301 

895.5-901.5 
296-302 

896.5-902.5 

297-303 
897.5-903.5 
298-304 

898.5-904.5 
299-305 

899.5-905.5 

300-306 
900.5-906.5 
301-307 

901.5-907.5 
302-308 

902.5-908.5 

303-309 
903.5-909.5 
304-310 

904.5-910.5 
305-311 

905.5-911.5 
306-312 

906.5-912.5 
307-3138 

907.5-913.5 
305-314 

908.5-914.5 

309-315 

909.5-915.5 

310-316 
910.5-916.5 

2-13 



C1, TM 11-5820-461-12 

Low-band 
transmitter 

Frequency Channel 
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S02.55.052. 2.222 = 
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BOS GRO. Fo. 
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SO255. Sm 25 2. 
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206 

80GB. 44 2. 1.2 - 

207 

SOT On Wee. 3-4 

208 

SOS Sie . 22.2 

209 

809;55.4189. 22 e 
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SIO MH) 
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SESS WOR = =u.) 
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SIS 55 Abe... 5-35 

213 

SISO ge) ee 

214 

STA be Moe 4.2 

215 

SERB) | 4. - 

216 

SiG) wo te 

217 

SLTG® TGs | ks 

218 

818.5 eo 

219 

819.5 ae ee 

220 

820.5 

—15 to +15 

179-209 
779.5-809.5 
180-210 

780.5-810.5 

181-211 
781.5-811.5 

182-212 
782.5-812.5 

183-213 
783.5-813.5 

184-214 
784.5-814.5 

185-215 
785.5-815.5 
186-216 

786.5-816.5 

187-217 
787.5-817.5 

188-218 
788.5-818.5 

189-219 
789.5-819.5 

190-220 
790.5-820.5 

191-221 

791.5-821.5 
192-222 

792.5-822.5 

193-223 
792.5-823.5 

194-224 

794.5-824.5 

195-225 
795.5-825.5 
196-226 

796.5-826.5 
197-227 

797.5-827.5 

198-228 
798.5-828.5 

199-229 
799.5-829.5 
200-230 

800.5-830.5 

201-231 
801.5-831.5 

202-232 
802.5-832.5 

203-233 
803.5-833.5 

204-234 
804.5-834.5 

205-235 
805.5-835.5 

+50 (+3) 

241-247 
841.5-847.5 

242-248 
842.5-848.5 
243-249 

843.5-849.5 

244-250 
844.5-850.5 
245-251 

845.5-851.5 
246-252 

846.5-852.5 

247-253 

847.5-853.5 

248-254 

848.5-854.5 
249-255 

849.5-855.5 
250-256 

850.5-856.5 

251-257 

851.5-857.5 
252-258 

852.5-858.5 

253-259 

853.5-859.5 

254-260 

854.5-860.5 

255-261 

855.5-861.5 
256-262 

856.5-862.5 

257-263 

857.5-863.5 
258-264 

858.5-864.5 

259-265 

859.5-865.5 

260-266 

860.5-866.5 

261-267 
861.5-867.5 

262-268 

862.5-868.5 
263-269 

863.5-869.5 

264-270 

864.5-870.5 
265-271 

865.5-871.5 

266-272 

866.5-872.5 

267-273 

867.5-873.5 

Receiver channel/frequency 

Required separation 

+60 (+3) 

251-257 
851.5-857.5 

252-258 
852.5-858.5 

253-259 
853.5-859.5 
254-260 

854.5-860.6 
255-261 

855.5-861.5 
256-262 

856.5-862.5 
257-263 

857.5-863.5 
258-264 

858.5-864.5 
259-265 

859.5-865.5 

260-266 

860.5-866.5 

261-267 

861.5—-867.5 
262-268 

862.5-868.5 

263-269 

863.5-869.5 

264-270 
864.5-870.5 

265-271 

865.5-871.5 
266-272 

866.5-872.5 
267-273 

867.5-873.5 
268-274 

868.5-874.5 
269-275 

869.5-875.5 
270-276 

870.5-876.5 
271-277 

871.5-877.5 

272-278 

872.5-878.5 
273-279 

873.5-879.5 

274-280 

874.5-880.5 
275-281 

875.5-881.5 

276-282 

876.5-882.5 
277-283 

877.5-883.5 

+100 (+3) 

291-297 

891.5-897.5 

292-298 
892.5-898.5 
293-299 

893.5-899.5 

294-300 
894.5-900.5 

295-301 

895.5-901.5 

296-302 

896.5-902.5 

297-303 

897.5-903.5 

298-304 
898.5-904.5 

299-305 

899.5-905.5 

300-306 
900.5-906.5 

301-307 

901.5-907.5 

302-308 
902.5-908.5 

303-309 

903.5-909.5 

304-310 
904.5-910.5 

305-311 

905.5-911.5 

306-312 
906.5-912.5 

307-313 

907.5-913.5 

308-314 
908.5-914.5 
309-315 

909.5-915.5 

310-316 
910.5-916.5 

311-317 

911.5-917.5 

312-318 
912.5-918.5 

313-319 

913.5-919.5 

314-320 

914.5-920.5 
315-321 

915.5-921.5 

316-322 
916.5-922.5 

317-323 
917.5-923.5 

+120 (+8) 

311-317 
911.5-917.5 
312-318 

912.5-918.5 
313-319 

913.5-919.5 
314-320 

914.5-920.5 
315-321 

915.5-921.5 
316-322 

916.5-922.5 
317-323 

917.5-923.5 
318-324 

918.5-924.5 
319-825 

919.5-925.5 
320-326 

920.5-926.5 
321-327 

921.5-927.5 
322-328 

922,5-928.5 
323-829 

923.5-929.5 
324-330 

924,5-930.5 
325-331 

925.5-931.5 
826-332 

926.5-932.5 
327-333 

927.5-933.5 
328-334 

928.5-984.5 
329-335 

929.5-935.5 
330-336 

930.5-936.5 
331-337 

931.5-987.5 
332-338 

932.5-938.5 
333-339 

933.5-939.5 
334-340 

934.5-940.5 
335-341 

935.5-941.5 
336-342 

936.5-942.5 
337-343 

937.5-943.5 

AGO 10032A 



Cl, TM 11-5820-461-12 

eeceen: Receiver channel/frequency 

Required separation 

Frequency Channel —15 to +15 +50 (+8) +60 (+3) +100 (+3) +120 (+3) 

221 206-236 — 268-274 278-284 318-324 338-344 

821.5 806.5-836.5 868.5-874.5 878.5-884.5 918.5-924.5 938.5—-944.5 

222 207-237 269-275 279-285 319-325 339-345 
822.5 807.5-837.5 869.5-875.5 879.5-885.5 919.5-925.5 939.5-945.5 

223 208-238 270-276 280-286 320-326 340-346 

823.5 pe 808.5-838.5 870.5-876.5 880.5-886.5 920.5-926.5 940.5-946.5 
224 209-239 QA 207. 281-287 321-327 341-347 

824.5 Aa: 809.5-839.5 871.5-877.5 881.5-887.5 921.5-927.5 941.5-947.5 
225 210-240 272-278 282-288 322-328 342-348 

825.5 tei 810.5-840.5 872.5-878.5 882.5-888.5 922.5-928.5 942.5-948.5 
226 211-241 273-279 283-289 323-329 343-349 

826.5 2 ee 811.5-841.5 873.5-879.5 883.5-889.5 923.5-929.5 943.5-949.5 

227 212-242 274-280 284-290 324-330 344-350 

827.5 B3 812.5-842.5 874.5-880.5 884.5-890.5 924.5-930.5 944.5-950.5 
228 213-243 275-281 285-291 325-331 345-351 

828.5 : 813.5-843.5 875.5-881.5 885.5-891.5 925.5-931.5 945.5-951.5 
229 214-244 276-282 286-292 326-332 346-352 

829.5 814.5-844.5 876.5-882.5 886.5-892.5 926.5-932.5 946.5-952.5 

230 215-245 277-283 287-293 327--333 347-353 
830.5 815.5-845.5 877.5-883.5 887.5-893.5 927.5-933.5 947.5-953.5 

231 216-246 278-284 288-294 328-334 348-354 
831.5 ean 816.5-846.5 878.5-884.5 888.5-894.5 928.5-934.5 948.5-954.5 

232 217-247 279-285 289-295 329-335 349-355 
832.5 | ---.. : 817.5-847.5 879.5-885.5 889.5-895.5 929.5-935.5 949.5-955.5 

233 218-248 280-286 290-296 330-336 350-356 
833.5 --ee 818.5-848.5 880.5-886.5 890.5-896.5 930.5-936.5 950.5-956.5 

234 219-249 281-287 291-297 331-337 351-357 
Sate oie ----- - 819.5-849.5 881.5-887.5 891.5-897.5 931.5-937.5 951.5-957.5 

235 220-250 282-288 292-298 332-338 352-358 
835.5 s eotes 820.5-850.5 882.5-888.5 892.5-898.5 932.5-938.5 952.5-958.5 

236 221-251 283-889 293-299 333-339 353-359 

oh 821.5-851.5 883.5-889.5 893.5-899.5 933.5-989.5 953.5-959.5 
237 222-252 284-890 294-300 334-340 354-360 

SSa-br nile oo 425 822.5-852.5 884.5-890.5 894.5-900.5 934.5-940.5 954.5-960.5 

238 223-253 285-891 295-301 335-341 355-361 
B9nG cho _....- 823.5-853.5 885.5-891.5 895.5-901.5 935.5-941.5 955.5-961.5 

239 224-254 286-892 296-3802 336-342 356-362 
it, 824.5-854.5 886.5-892.5 896.5-902.5 936.5-942.5 956.5-962.5 

240 225-255 287-293 297-303 337-343 357-363 
840.5551. ------ 825.5-855.5 887.5-893.5 897.5-903.5 937.5-943.5 957.5-963.5 

241 226-256 288-294 298-304 338-344 358-364 

St a 826.5-856.5 888.5-894.5 898.5-904.5 938.5-944.5 958.5-964.5 
242 227-257 289-295 299-305 339-345 359-365 

A 827.5-857.5 889.5-895.5 899.5-905.5 939.5-945.5 959.5—-965.5 

243 228-258 290-296 300-306 340-346 360-366 
B4e:53 =}. .----- 828.5-858.5 890.5-896.5 900.5-906.5 940.5-946.5 960.5-966.5 

244 229-259 291-297 801-307 341-347 361-367 
Bat 5 Ole -_.___- 829.5-859.5 891.5-897.5 901.5-907.5 941.5-947.5 961.5-967.5 

245 230-260 292-298 302-308 342-348 362-368 
a 830.5-860.5 892.5-898.5 902.5-908.5 942.5-948.5 962.5-968.5 

246 231-261 293-299 303-309 343-349 863-369 

a 831.5-861.5 893.5-899.5 903.5-909.5 943.5-949.5 963.5-969.5 

247 232-262 294-300 804-310 844-350 364-370 
aro 240 22... 832.5-862.5 894.5-900.5 904.5-910.5 944.5-950.5 964.5-970.5 

AGO 10032A 2-15 



Cl, TM 11-5820-461-12 

Receiver channel/frequency 

Required separation 

Low-band 
transmitter 

Frequency Channel —15 to +15 +50 (+3) 

248 233-263 295-301 

BAB.5 She 4-5 833.5-863.5 895.5-901.5 

249 234-264 296-302 
849.5 | Ae 834.5-864.5 896.5—-902.5 

250 235-265 297-303 

850.5 2 835.5-865.5 897.5-903.5 
251 236-266 298-304 

851.5 ee 836.5—-866.5 898.5-904.5 
252 237-267 299-305 

852.5 Sve 837.5-867.5 899.5-905.5 

253 238-268 300-306 

S8s0Ds $1 > Ss 838.5—-868.5 900.5-906.5 

254 239-269 301-307 

Sbabs ptine See. 839.5—-869.5 901.5-907.5 

255 240-270 302-308 
B5B:8: oh. .242.% 840.5-870.5 902.5-908.5 

256 241-271 303-309 
SOG ada. Fee% 841.5-871.5 903.5—-909.5 

257 242-272 304-310 
857.5 ie 842.5-872.5 904.5-910.5 

258 243-273 305-311 
B58.5) wh oad. 843.5-873.5 905.5-911.5 

259 244-274 306-312 

859.5 $05 844.5-874.5 906.5-912.5 

260 245-275 307-313 

860.5 Ge 845.5-875.5 907.5-913.5 
261 246-276 308-314 

861.5 s. 846.5-876.5 908.5-914.5 

262 247-277 309-315 

862.5 Be 847.5-877.5 909.5-915.5 

263 248-278 310-316 
863.5 848.5-878.5 910.5-916.5 

264 249-279 311-317 

864.5 bide 849.5-879.5 911.5-917.5 

265 250-280 312-318 

865.5 323 850.5-880.5 91%.5-918.5 

266 251-281 313-319 
866.5 se 851.5-881.5 913.5-919.5 

267 252-282 314-320 

867.5 or 852.5-882.5 914.5-920.5 

868.5 a 853.5-883.5 915.5-921.5 

269 254-284 316-322 

869.5 bigs 854.5-884.5 916.5-922.5 

270 255-285 317-323 

870.5 855.5-885.5 917.5-923.5 

271 256-286 318-324 

871.5 ae 856.5-886.5 918.5-924.5 

272 257-287 319-325 

872.5 z 857.5-887.5 919.5-925.5 

273 258-288 320-326 
873.5 + oy 858.5-888.5 920.5-926.5 

274 259-289 321-327 

874.5 859.5-889.5 921.5-927.5 

2-16 

+60 (+3) +100 (+3) 

305-311 345-351 

905.5-911.5 945.5-951.5 
306-312 346-352 

906.5-912.5 946.5-952.5 

307-313 347-353 

907.5-913.5 947.5-953.5 
308-314 348-354 

908.5-914.5 948.5-954.5 
309-315 349-355 

909.5-915.5 949.5-955.5 

310-316 350-356 
910.5-916.5 950.5-956.5 
311-317 351-357 

911.5-917.5 951.5-957.5 

312-318 352-358 
912.5-918.5 952.5-958.5 

313-319 353-359 

913.5-919.5 953.5-959.5 
314-320 354-360 

914.5-920.5 954.5-960.5 
315-321 355-361 

915.5-921.5 955.5-961.5 

316-322 356-362 

916.5-922.5 956.5-962.5 

317-323 357-363 

917.5-923.5 957.5-963.5 

318-324 358-364 
918.5-924.5 958.5-964.5 

319-325 359-365 
919.5-925.5 959.5-965.5 

320-326 360-366 
920.5-926.5 960.5-966.5 

321-327 361-367 

921.5-927.5 961.5-967.5 

322-328 362-368 

922.5-928.5 962.5-968.5 
323-329 363-369 

923.5-929.5 963.5-969.5 

324-330 364-370 

924.5-930.5 964.5-970.5 

325-331 365-371 
925.5-931.5 965.5-971.5 

326-332 366-372 
926.5-932.5 966.5-972.5 

327-333 367-373 

927.5-933.5 967.5-973.5 

328-334 368-374 

928.5-934.5 968.5-974.5 
329-335 369-375 

929.5-935.5 969.5-975.5 

330-336 370-376 
930.5-936.5 970.5-976.5 

331-337 371-377 

931.5-937.5 971.5-977.5 

+120 (+3) 

365-371 

965.5-971.5 

366-372 

966.5-972.5 

367-373 

967.5-973.5 

368-374 
968.5-974.5 

369-375 

969.5-975.5 
370-376 

970.5-976.5 
371-377 

971.5-977.5 

372-378 
972.5-978.5 

373-379 

973.5-979.5 

374-380 
974.5-980.5 

375-381 

975.5-981.5 

376-382 
976.5-982.5 

377-383 

977.5-983.5 
378-384 

978.5-984.5 

379-385 

979.5-985.5 

380-386 
980.5-986.5 

381-387 

981.5-987.5 
382-388 

982.5-988.5 
383-389 

983.5-989.5 

384-390 

984.5-990.5 

385-391 

985.5-991.5 
386-392 

986.5-992.5 

387-393 

987.5-993.5 

388-394 

988.5-994.5 

389-395 

989.5-995.5 
390-396 

990.5-996.5 

391-397 

991.5-997.5 

AGO 10032A 



C1, TM 11-5820-461-12 

a ef a, 

Low-band 
transmitter 

Frequency Channel 

275 

875.5 Te ae 

276 

876.5 oS. ae 

277 

877.5 Sig SR 

278 

cme ey A 2. 23 — 

279 

879.5 wee Be 

280 

880.5 Bae 9.52 

281 

Baio ot = --- = 
282 

vl | a ar 
283 

Oe 

284 

OS 

285 

OS ee | 

286 

io. 
287 

288 

eS 

289 

S8O2B n= =~ = = - 

290 

he 

291 

i 

292 

AS ae 

293 

BUS pines — = 

294 

ee 

295 

Boop | -.---- 

296 
1 a 

297 

a 

298 

oo. 

299 
a 

300 
SSS ae a 

301 
a en 

AGO 10032A 

—15 to +15 

260-290 — 
860.5-890.5 

261-291 
861.5-891.5 

262-292 
862.5-892.5 

263-293 
863.5—-893.5 

264-294 
864.5-894.5 

265-295 
865.5-895.5 

266-296 
866.5-896.5 

267-297 
867.5-897.5 

268-298 
868.5-898.5 
269-299 

869.5-899.5 

270-300 
870.5-900.5 

271-301 
871.5-901.5 

272-302 
872.5-902.5 

273-303 
873.5-903.5 

274-304 
874.5-904.5 

275-305 
875.5-905.5 
276-306 

876.5-906.5 

277-307 
877.5-907.5 

278-308 
878.5-908.5 

279-309 
879.5-909.5 
280-310 

880.5-910.5 

281-311 
881.5-911.5 

282-312 
882.5-912.5 

283-313 
883.5-913.5 

284-314 
884.5-914.5 

285-315 
885.5-915.5 
286-316 

886.5-916.5 

+50 (+3) 

322-328 

922.5-928.5 
323-329 

923.5-929.5 
324-330 

924.5-930.5 
325-331 

925.5-931.5 

326-332 

926.5-932.5 

327-333 
927.5-933.5 

328-334 

928.5-934.5 

329-335 
929.5-935.5 

330-336 

930.5-936.5 
331-337 

931.5-937.5 
332-338 

932.5-938.5 
333-339 

933.5-939.5 
334-340 

934.5-940.5 

335-341 
935.5-941.5 

336-342 

936.5-942.5 

337-343 

937.5-943.5 
338-344 

938.5-944.5 
339-345 

939.5-945.5 

340-346 
940.5-946.5 
341-347 

941.5-947.5 

342-348 
942.5-948.5 

343-349 
943.5-949.5 

344-350 
944.5-950.5 

45-351 
945.5-951.5 
346-352 

946.5-952.5 
347-353 

947.5-953.5 
348-354 

948.5-954.5 

Receiver channel/frequency 

Required separation 

+60 (+3) 

332-338 

932.5-938.5 
333-339 

933.5-939.5 

334-340 

934.5-940.5 

335-341 

935.5-941.5 

336-342 

936.5-942.5 
337-343 

937.5-943.4 
338-344 

938.5-944.5 
339-345 

939.5-945.5 
340-346 

940.5-946.5 
341-347 

941.5-947.5 

342-348 

942.5-948.4 
343-349 

943.5-949.5 

344-350 

944.5-950.5 
345-351 

945.5-951.5 

346-352 

946.5-952.5 
347-353 

947.5-953.5 
348-354 

948.5-954.5 
349-355 

949.5-955.5 
350-356 

950.5-956.5 

351-357 

951.5-957.5 
352-358 

952.5-958.5 
353-359 

953.5-959.5 

354-360 
954.5-960.5 
355-361 

955.5-961.5 

356-362 

956.5-962.5 

357-363 

957.5-963.5 
358-364 

958.5-964.5 

+100 (+3) 

372-378 
972.5-978.5 

373-379 

973.5-979.5 

374-380 

974.5-980.5 

375-381 

975.5-981.5 

376-382 

976.5-982.5 

377-383 

977.5-983.5 
378-384 

978.5-984.5 

379-385 

979.5-985.5 

380-386 

980.5-986.5 

381-387 

981.5-987.5 

382-3828 

982.5-988.5 

383-389 

983.5-989.5 

384-390 

984.5-990.5 

385-391 

985.5-991.5 

386-392 
986.5—-992.5 

387-393 

987.5-993.5 

388-394 

988.5-994.5 

389-395 

989.5-995.5 

390-396 

990.5-996.5 

391-397 

991.5-997.5 

392-398 

992.5-998.5 

393-399 

993.5-999.5 

394-399 

994.5-999.5 
395-399 

995.5-999.5 

396-399 

996.5-999.5 

397-399 

997.5-999.5 

398-399 

998.5-999.5 

+120 (+3) 

392-398 

992.5-998.5 
393-399 

993.5-99915 

394-399 

994.5-999.5 
395-399 

995.5-999.5 

396-399 

996.5-999.5 

397-399 

997.5-999.5 
398-399 

998.5-999.5 

-399 

—999.5 

2-17 



C1, TM 11-5820-461-12 

pas | ange | | 

Low-band 
transmitter 

Frequency Channel 

302 

902:5) vel SSS. 
303 

G03 Rain = ee 

304 

S045. cal) oe 

305 

S055 seh) “23S 

306 

$06.55.) =-g84- 
307 

907.5uasl  .-a54- 

308 

$08.5: bb -=Seee 

309 

S095" (lh 2 ee 

310 

910.5). 2. =e 

311 

QUES ulin eee 

312 

912.5. ~~ eee 

313 

G13.5.0 dle. fee 

314 

914.6 [7p ase 

315 

$15.5 (|) -.- 33 

816 

916.5. + [52 

317 

SUF oh ae 

318 

915.5), 21) See 

319 

919.5) iy ssa 

320 

920.5) ty eee 

321 

O25.5) ke te; eae 

322 

922.5 iets 

323 

923.5 1 IP... eee 

324 

924.5 wes 
325 

925.5); eo. ee 

326 

926.5 ee 

327 

927.5 ms 

328 

928.5 : 

—15 to +15 

287-317 
887.5-917.5 

288-318 
888.5-918.5 
289-319 

889.5-919.5 

290-320 
890.5-920.5 

291-321 
891.5-921.5 

292-322 
892.5-922.5 

293-323 
893.5-923.5 

294-324 
894.5-924.5 

295-325 

895.5-925.5 
296-326 

896.5-926.5 

297-327 
897.5-927.5 

298-328 
898.5-928.5 

299-329 

899.5-929.5 
300-330 

900.5-930.5 

301-331 
901.5-931.5 

302-332 
902.5-932.5 

803-333 
903.5-933.5 

304-334 
904.5-934.5 

305-335 

905.5-935.5 
306-336 

906.5-936.5 

307-337 
907.5—937.5 

308-338 
908.5-938.5 

309-339 

909.5-939.5 

310-340 
910.5-940.5 

311-341 
911.5-941.5 

312-342 
912.5-942.5 

313-343 
913.5-943.5 

+50 (+3) 

349-355 
949.5-955.5 
350-356 

950.5-956.5 
351-357 

951.5-957.5 
352-358 

952.5-958.5 
323-359 

953.5-959.5 
354-360 

954.5-960.5 
355-361 

955.5-961.5 
356-362 

956.5-962.5 
357-363 

957.5-963.5 
358-364 

958.5-964.5 
359-365 

959.5-965.5 
360-366 

960.5-966.5 
361-367 

961.5-967.5 
362-368 

962.5-968.5 
363-369 

963.5-969.5 
364-370 

964.5-970.5 
365-371 

965.5-971.5 
366-372 

966.5-972.5 
367-373 

967.5-973.5 
368-374 

968.5-974.5 
369-375 

969.5-975.5 
370-376 

970.5-976.5 
371-377 

971.5-977.5 
372-378 

972.5-978.5 
373-379 

973.5-979.5 
374-380 

974.5-980.5 
375-381 

975.5-981.5 

Receiver channel/frequency 

\ ers tee er os Lae erin eee mater ae ee oS SS eS 

Required separation 

+60 (+3) 

359-365 
959.5-965.5 
360-366 

960.5-966.5 
361-367 

961.5-967.5 
362-368 

962.5-968.5 
368-369 

968.5-969.5 
364-370 

964.5-970.5 
365-371 

965.5-971.5 
366-372 

966.5-972.5 
367-373 

967.5-973.5 
368-374 

968.5-974.5 
369-375 

969.5-975.5 
370-376 

970.5-976.5 
371-377 

971.5-977.5 
372-378 

972.5-978.5 
373-379 

973.5-979.5 
374-380 

974.5-980.5 
375-381 

975.5-981.5 
376-382 

976.5-982.5 
377-383 

977.5-983.5 
378-384 

978.5-984.5 
379-385 

979.5-985.5 
380-386 

980.5-986.5 
381-387 

981.5-987.5 
382-388 

982.5-988.5 
383-389 

983.5-989.5 
384-390 

984.5-990.5 
385-391 

985.5-991.5 

+100 (+8) +120 (+3) 

AGO 10032A 



C1, TM 11-5820-461-12 

_—<_—— fe 

314-344 

Low-band 
transmitter 

Frequency Channel 

329 

929.5 pee: 

330 

930.5 Ea 

331 

TSH i) SOS ae 

332 

932.5 = TS 

333 

JERS: oa) aia 

334 

08 SoS 

335 

Ss ae 
336 

a ae 
337 

 ——— 
338 

Ss 
339 

i 
340 

1 
341 

VS 
342 

6425) «) .- -4--- 
343 

[ORS 
344 

oe Woes ae 
345 

CS) a 
346 

ae Gee c=-4-- - 
347 

i es hee 
348 

“2g hae ee 
349 

Se 
350 

a 
351 

tt ———— 
352 

ey eS St 

353 

UT 3 | eeee 

354 

Os iS eae ii le 

355 

BOO ol. ses 2 

AGO 10032A 

914.5-944.5 

815-345 
915.5-945.5 

316-346 
916.5-946.5 

317-347 
917.5-947.5 
318-348 

918.5-948.5 

319-349 

919.5-949.5 
320-350 

920.5-950.5 

321-351 
921.5-951.5 

322-352 
922.5-952.5 

323-353 
923.5—-953.5 
324-354 

924.5-954.5 
325-355 

925.5-955.5 

326-356 
926.5-956.5 

327-357 
927.5-957.5 

328-358 
928.5-958.5 

329-359 
929.5-959.5 
330-360 

930.5-960.5 

331-361 

931.5-961.5 
332-362 

932.5-962.5 

333-363 
933.5-963.5 
334-364 

934.5-964.5 

335-365 
935.5-965.5 

336-366 
936.5-966.5 

337-367 
937.5-967.5 
338-368 

938.5-968.5 

339-369 
939.5-969.5 

340-370 
940.5-970.5 

376-382 

976.5-982.5 

377-383 

977.5—-983.5 

378-384 

978.5-984.5 
379-385 

979.5-985.5 

380-386 

980.5-986.5 

381-387 

981.5-987.5 
382-388 

982.5-988.5 
383-389 

983.5-989.5 
384-390 

984.5-990.5 
385-391 

985.5-991.5 
386-392 

986.5-992.5 
387-393 

987.5-993.5 
388-394 

988.5-994.5 
389-395 

989.5-995.5 

390-396 
990.5-996.5 
391-397 

991.5-997.5 
392-398 

992.5-998.5 

393-399 
993.5-999.5 
394-399 

994.5-999.5 
395-399 

995.5-999.5 
396-399 

996.5-999.5 
397-399 

997.5-999.5 

398-399 

998.5-999.5 
-399 
—999.5 

Receiver channel/frequency 

Required separation 

+60 (+3) 

386-392 

986.5-992.5 

387-393 

987.5-993.5 

388-394 

988.5-994.5 
389-395 

989.5-995.5 

390-396 

990.5-996.5 

391-397 

991.5-997.5 
392-398 

992.5-998.5 
393-399 

993.5-999.5 
394-399 

994.5-999.5 
395-399 

995.5-999.5 

396-399 
996.5-999.5 
397-399 

997.5-999.5 
398-399 

998.5-999.5 

—-399 
-999.5 

+100 (+8) +120 (+3) 

2-19 



Cl, TM 11-5820-461-12 

ee a a | 

Low-band 
transmitter 

Frequency Channel 

356 
956.60 ess 

357 

957.5 es ee 

358 

O58 1 bee 

359 

a 

360 

960.5 4 .. io 

361 

oot Ee, Meee Deeg 

362 

96225" Fae 

363 
9638.5 4 2 ook es 

364 

964.550 [" 22st 

365 
965.54 1: 6s" 

366 

966:5) (5 ese 

367 

O67 Bis By: ees = 

368 
968.5 bi li 

369 

969.5 of ie 

370 

970.5 SS 

371 

ge aed Fie ae 

372 

O92: VN 

373 

973.5 ie 3 

374 

974.5 ae 

375 

975.5 i Be 

376 

976.5 ate 

377 

OF TeD cP So eras 

378 

978.5 ye ae 

379 

979.5 fo. 

380 

980.5 Sas 

381 

981.5 See 

382 

982.5 a ee 

—15 to +15 

341-371 
941.5-971.5 
342-372 

942.5-972.5 
343-373 

943.5-973.5 
344-374 

944.5-974.5. 

345-375 
945.5-975.5 
346-376 

946.5-976.5 
347-377 

947.5-977.5 
348-378 

948.5-978.5 
349-379 

949.5-979.5 
350-380 

950.5-980.5 
351-381 

951.5-981.5 
352-382 

952.5-982.5 
353-383 

953,5-983.5 
354-384 

954.5-984.5 
355-385 

955.5-985.5 
356-386 

956.5-986.5 
357-387 

975.5-987.5 
358-388 

958.5-988.5 
359-389 

959.5-989.5 
360-390 

960.5-990.5 
361-391 

961.5-991.5 
362-392 

962.5-992.5 
363-393 

963.5-993.5 
364-394 

964.5-994.5 
365-395 

965.5-995.5 
366-396 

966.5-996.5 
367-897 

967.5-997.5 

+50 (+3) 

Receiver channel/frequency 

Required separation 

+60 (+3) +100 (+8) +120 (+3) 

AGO 10032A 



Cl, TM 11-5820-461-12 

coos Receiver channel/frequency 

Required separation 

Frequency Channel —15 to +16 . +50 (+3) +60 (+3) +100 (+3) +120 (+3) 

383 3868-398 © 

983.5 Fath = 968.5-998.5 
384 369-399 

LS ad 969.5-999.5 
385 370-399 

985.5 re. 970.5-999.5 

386 371-399 

986.5 Zee 971.5-999.5 

387 372-399 

987.5 on 972.5-999.5 

388 373-399 

988.5 Se 973.5-999.5 

389 374-399 

a) i on 974.5-999.5 
390 375-399 

990.5 me 2 975.5-999.5 

391 376-399 

991.5 eee 976.5-999.5 

392 377-399 

992.5 seo. 977.5-999.5 

393 378-399 

993.5 eee. 978.5-999.5 

394 379-399 

994.5 eee 979.5-999.5 

395 380-399 

995.5 ee: 980.5-999.5 
396 381-399 

O96 Gea 2222. 981.5-999.5 

3897 382-399 

O97 5 a4 =. te... 982.5-999.5 

398 383-399 

998.5 aoe 983.5-999.5 
899 884-399 

999.5 984.5-999.5 

High-band Receiver channe!/frequency 
transmitter ew Ss 

Required separation 

Frequency | Channel —15 to +15 +50 (+8) +60 (+3) +100 (+3) +120 (+8) 

400 400-415 447-453 457-463 497-503 517-523 

1850.6 | .----- 1350.5-1365.5 1897.5-1403.5 1407.5-1413.5 1447.5-1453.5 1467.5-1473.5 

401 400-416 448-454 458-464 498-504 518-524 
Toni.6. |. .----- 1850.5-1366.5 1898.5-1404.5 1408.5-1414.5 1448.5-1454.5 1468.5-1474.5 

402 400-417 449-455 459-465 499-505 519-525 

Vl 1350.5-1367.5 1399.5-1405.5 1409.5-1415.5 1449.5-1455.5 1469.5-1475.5 

403 400-418 450-456 | 460-466 500-506 520-526 

Oo ois an 1350.5-1368.5 1400.5-1406.5 1410.5-1416.5 1450.5-1456.5 1470.5-1476.5 

404 400-419 451-457 461-467 501-507 521-527 
Nope-p.. |... -%- 1350.5-13869.5 1401.5-1407.5 1411.5-1417.5 1451.5-1457.5 1471.5-1477.5 

405 400-420 452-458 462-468 502-508 522-528 

a il 1850.5-1370.5 1402.5-1408.5 1412.5-1418.5 1452.5-1458.5 1472.5-1478.5 

AGO 10032A 
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Ci, TM 11-5820-461-12 

a | _— 

High-band 
transmitter 

Frequency Channel 

406 

356.5" “We 22e Se 

407 

L50G.8 “2s ee56 

408 

135385: |b 2S 

409 

AB595. 28 

410 

1aG0.0 a Seo 

411 

ASGL.D 2 Soa 

412 

1362.5 | -so2=-" 

413 

VSG65-02 ih eee 

414 

1864.5 | —------ 

415 

PEGD0 . f Soe 

416 

136655: ok 

417 

IS66-8). 4S 

418 

$506.0 4 Fle 

419 

1369.5.. 4 ~3p.- 

420 

13705 4 - 22 - 

421 

SSTLb: > 2... 

422 

TS7Z.5) |) Yee 

423 

2 eh ee eee 

424 

afte A ve 

425 

POO cD ree 

426 

18765: .'\hiy 22ee- - 

427 

TSU. brs tieas 23h s 

428 

37S, Bi.e pte. 22-8 

429 

1379.5; 2b tod 2 

430 

PSSO55 ee 33 

431 

PORES ChE «442 

432 

E5625.) b 2 2424 

—15 to +15 

400-421 
1350.5-1371.5 

400-422 
1350.5-1372.5 

400-423 
1350.5-1373.5 

400-424 
1850.5-1874.5 

400-425 
1350.5-1375.5 

400-426 
1850.5-1376.5 

400-427 
1850.5-1877.5 

400-428 
1350.5-1378.5 

400-429 
1350.5-1379.5 

400-430 
1350.5-1380.5 

401-481 
1350.5-1381.5 

402-432 
1852.5-1382.5 

403-433 
1353.5-1383.5 

404-434 
1854.5-1384.5 

405-435 
1355.5-1385.5 

406-436 
1356.5-1386.5 

407-437 
1857.5-1387.5 

408-438 
1358.5-1388.5 

409--489 
1359.5-1389.5 

410-440 
1360.5-1390.5 

411-441 
1361.5-1391.5 

412-442 
1362.5-1392.5 

413-443 
1363.5-1398.5 

414-444 
1364.5-1394.5 

415-445 
1365.5-1395.5 

416-446 
1366.5-1396.5 

417-447 
1367.5-1397.5 

Receiver channel/frequency 

+50 (+3) 

453-459 
1403.5-1409.5 

454-460 
1404.5-1410.5 

455-461 
1405.5-1411.5 

456-462 
1406.5-1412.5 

457-468 
1407.5-1413.5 

458-464 
1408.5-1414.5 

459-465 
1409.5-1415.5 

460-466 
1410.5-1416.5 

461-467 
1411.5-1417.5 

462-468 
1412.5-1418.5 

463-469 
1413.5-1419.5 

464-470 
1414.5-1420.5 

465-471 
1415.5-1421.5 

466-472 
1416.5-1422.5 

467-473 
1417.5-1423.5 

468-474 
1418.5-1424.5 

469-475 
1419.5-1425.5 

470-476 
1420.5-1426.5 

AT1-477 
1421.5-1427.5 

472-478 
1422.5-1428.5 

473-479 
1423.5-1429.5 

474-480 
1424.5-1430.5 

475-481 
1425.5-14381.5 

476-482 
1426.5-1432.5 

AT7-483 
1427.5-1433.5 

478-484 
1428.5-1434.5 

479-485 
1429.5-1435.5 

Required separation 

+60 (+8) 

463-469 

1413.5-1419.5 
464-470 

1414.5-1420.5 

465-471 

1415.5-1421.5 

466-472 

1416.5-1422.5 © 
467-473 

1417.5-1423.5 

468-474 

1418.5-1424.5 

469-475 
1419.5-1425.5 

470-476 

1420.5-1426.5 

471-477 

1421.5-1427.5 - | 

472-478 

1422.5-1428.5 

473-479 

1423.5-1429.5 
474-480 

1424.5-1430.5 
475-481 

1425.5-1431.5 

476—482 

1426.5-1432.5 
477-483 

1427.5-1433.5 
478-484 

1428.5-1434.5 

479-485 

1429.5-1435.5 
480-486 

1430.5-1436.5 

481-487 

1431.5-1437.5 

482-488 

1432.5-1438.5 

483-489 

1433.5-1439.5 
484-490 

1434.5-1440.5 

485-491 

1435.5-1441.5 

486—492 

1436.5-1442.5 

487-493 

1437.5-1443.5 

488-494 

1438.5-1444.5 

489-495 

1439.5-1445.5 

+100 (+3) 

503-509 
1453.5-1459.5 

504-510 

1454.5-1460.5 

505-511 

1455.5-1461.5 

506-512 

1456.5-1462.5 

507-513 
1457.5-1463.5 

(508-514 

1458.5-1464.5 

509-515 

1459.5-1465.5 
510-516 

1460.5-1466.5 

511-517 
1461.5-1467.5 © 

512-518 

1462.5-1468.5 

513-519 

1463.5-1469.5 
514-520 

1464.5-1470.5 

515-521 

1465.5-1471.5 

516-522 
1460.5-1466.5 

517-523 
1467.5-1473.5 

518-524 

1468.5-1474.5 

519-525 
1469.5-1475.5 

520-526 
1470.5-1476.5 

521-527 
1471.5-1477.5 

522-528 

1472.5-1478.5 

523-529 
1473.5~1479.5 

524-530 

1474.5-1480.5 

525-531 

1475.5-1481.5 
526-532 

1476.5-1482.5 

527-533 
1477.5-1483.5 

528-534 

1478,5-1484.5 

529-535 

1479.5-1485.5 

+120 (+8) 

523-529 
1473.5-1479.5 

524-530 
1474.5-1480.5 

525-531 
1475.5-1481.5 

526-532 
1476.5-1482.5 

527-533 
1477.5-1483.5 

528-534 
1478.5-1484.5 

529-535 
1479.5-1485.5 

530-536 
1480.5-1486.5 

581-587 
1481.5-1487.5 

532-538 
1482.5-1488.5 

533-539 
1483.5-1489.5 

534-540 
1484.5-1490.5 

535-541 
1485.5-1491.5 

536-542 
1480.5-1486.5 

537-548 
1487.5-1498.5 

538-544 
1488.5-1494.5 

539-545 
1489.5-1495.5 

540-546 
1490.5-1496.5 

541-547 
1491.5-1497.5 

542-548 
1492.5-1498.5 

543-549 
1498.5-1499.5 

544-550 
1494.5-1500.5 

545-551 
1495.5-1501.5 

546-552 
1496.5-1502.5 

547-558 
1497.5-1503.5 

548-554 
1498.5-1504.5 

549-555 
1499.5-1505.5 

AGO 10032A 
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418-448 
1368.5-1398.5 

419-449 

1369.5-1399.5 

420-450 
1370.5-1400.5 

421-451 
1371.5-1401.5 

422-452 
1372.5-1402.5 

423-453 
1373.5-1403.5 

424-454 
1374.5-1404.5 

425-455 

1375.5-1405.5 

426-456 

1376.5-1406.5 

427-457 
1377.5-1407.5 

428-458 
1378.5-1408.5 

429-459 

1379.5-1409.5 

430-460 
1380.5-1410.5 

431-461 

1381.5-1411.5 

432-462 
1382.5-1412.5 

433-463 
1383.5-1413.5 

434-446 

1384.5-1414.5 

435-465 
1885.5-1415.5 

436-466 
1386.5-1416.5 

437-467 

1387.5-1417.5 

438-468 
1388.5-1418.5 

439-469 
1389.5-1419.5 

440-470 
1390.5-1420.5 

441-471 

1391.5-1421.5 

442-472 

1392.5-1422.5 

443-473 
1393.5-1423.5 

444-474 
1394.5-1424.5 

+50 (+8) 

480-486 

1430.5-1436.5 

481-487 

1431.5-1437.5 
482-488 

1432.5-1438.5 

483-489 

1433.5-1439.5 
484-490 

1434.5-1440.5 

485-491 

1435.5-1441.5 

486-492 

1436.5-1442.5 

487-493 

1437.5-1443.5 
488-494 

1438.5-1444.5 

489-495 

1439.5-1445.5 

490-496 

1440.5-1446.5 

491-497 

1441.5-1447.5 

492-498 

1442.5-1448.5 

493-499 

1443.5-1449.5 

494-500 

1444.5-1450.5 

495-501 

1445.5-1451.5 
496-502 

1446.5-1452.5 
497-503 

1447.5-1453.5 

498-504 

1448.5-1454.5 
499-505 

1449.5-1455.5 

500-506 
1450.5-1456.5 

501-507 

1451.5-1457.5 
502-508 

1452.5-1458.5 

503-509 
1453.5-1459.5 

504-510 
1454.5-1460.5 

505-511 
1455.5-1461.5 

506-512 
1456.5-1462.5 

Receiver channel/frequency 

Required separation 

+60 (+3) 

490-496 
1440.5-1446.5 

491-497 
1441.5-1447.5 

492-498 
1442.5-1448.5 

493-499 
1443.5-1449.5 

494-500 
1444.5-1450.5 

495-501 
1445.5-1451.5 

496-502 
1446.5-1452.5 

497-503 
1447.5-1453.5 

498-504 
1448.5-1454.5 

499-505 
1449.5-1455.5 

500-506 
1450.5-1456.5 

501-507 
1451.5-1457.5 

502-508 
1452.5-1458.5 

503-509 
1453.5-1459.5 

504-510 
1454.5-1460.5 

505-511 
1455.5-1461.5 

506-512 
1456.5-1462.5 

507-513 

1457.5-1463.5 
508-514 

1458.5-1464.5 
509-515 

1459.5-1465.5 

510-516 

1460.5-1466.5 

511-517 

1461.5-1467.5 

512-518 

1462.5-1468.5 

513-519 

1463.5-1469.5 

514-520 

1464.5-1470.5 
515-521 

1465.5-1471.5 

516-522 

1466.5-1472.5 

Cl, TM 11-5820-461-12 

+100 (+8) 

530-536 

1480.5-1486.5 

531-537 

1481.5-1487.5 

532-538 

1482.5-1488.5 

533-539 

1483.5-1489.5 

534-540 

1484.5-1490.5 

535-541 

1485.5-1491.5 

536-542 

1486.5-1492.5 

537-543 

1487.5-1493.5 

538-544 

1488.5-1494.5 

539-545 

1489.5-1495.5 

540-546 

1490.5-1496.5 

541-547 

1491.5-1497.5 

542-548 

1492.5-1498.5 

543-549 

1493.5-1499.5 

544-550 

1494.5-1500.5 

545-551 

1495.5-1501.5 

546-552 

1496.5-1502.5 
547-553 

1497.5-1503.5 

548-554 

1498.5-1504.5 

549-555 

1499.5-1505.5 

550-556 

1500.5-1506.5 

551-557 

1501.5-1507.5 

552-558 

1502.5-1508.5 

553-559 

1503.5-1509.5 

554-560 

1504.5-1510.5 

555-561 

1505.5-1511.5 

556-562 
1506.5-1512.5 

+120 (+8) 

550-556 

1500.5-1506.5 

551-557 
1501.5-1507.5 

552-558 

1502.5-1508.5 

553-559 
1503.5-1509.5 

554-560 

1504.5-1510.5 

555-561 

1505.5-1511.5 

556-562 

1506.5-1512.5 

557-563 
1507.5-1513.5 

558-564 

1508.5-1514.5 

559-565 

1509.5-1515.5 

560-566 

1510.5-1516.5 

561-567 
1511.5-1517.5 

562-568 

1512.5-1518.5 

563-569 
1513.5-1519.5 

564-570 
1514.5-1520.5 

565-571 

1515.5-1521.5, 

566-572 

1516.5-1522.5 
567-573 

1517.5-1523.5 

568-574 

1518.5 -1524.5 

569-575 

1519.5-1525.5 

570-576 

1520.5-1526.5 

571-577 

1521.5-1527.5 

572-578 

1522.5-1528.5 

573-579 

1523.5-1529.5 

574-580 

1524.5-1530.5 

575-581 

1525.5-1531.5 

576-582 

1526.5-1532.5 

2-23 



Cl, TM 11-5820-461-12 

Etghsbapil Receiver channel/frequency 

Required separation 

Frequency Channel —15 to +15 +50 (+8) +60 (+3) +100 (+3) +120 (+3) 

460 445-475 507-513 517-523 557-563 577-583 
ETT ie ee ee 1395.5-1425.5 1457.5-1463.5 1467.5-1473.5 | 1507.5-1513.5 1527.5-1533.5 

461 446-476 508-514 518-524 558-564 578-584 
cere pee Se 1396.5-1426.5 1458.5-1464.5 1468.5-1474.5 | 1508.5-1514.5 1528.5-1534.5 

462 447-477 509-515 519-525 559-565 579-585 
PPE aan, ee ies 1397.5-1427.5 1459.5-1465.5 1469.5-1475.5 | 1509.5-1515.5 1529.5-1535.5 

4638 448-478 510-516 520-526 560-566 580-586 
Wer ye ee ae 1398.5-1428.5 1460.5-1466.5 1470.5-1476.5 | 1510.5-1516.5 1530.5-1536.5 

464 449-479 511-517 521-527 561-567 581-587 
RAGA chon boas 1399.5-1429.5 1461.5-1467.5 1471.5-1477.5 | 1511.5-1517.5 1531.5-1537.5 

465 450-480 512-518 522-528 562-568 582-588 
cE TS ek RS 1400.5-1430.5 1462.5-1468.5 1472.5-1478.5 | 1512.5-1518.5 1532.5-1538.5 

466 451-481 513-519 523-529 563-569 583-589 
SANG Buds hte 1461.5-1481.5 1463.5-1469.5 1473.5-1479.5 | 1513.5-1519.5 1533.5-1539.5 

467 452-482 514-520 524-530 564-570 584-590 
PS Ce cog Teh Bes 1402.5-1432.5 1464.5-1470.5 1474,.5-1480.5 | 1514.5-1520.5 1534.5-1540.5 

468 458-483 515-521 525-531 565-571 585-591 
TAS Bile tee 1403.5-1433.5 1465.5-1471.5 1475.5-1481.5 | 1515.5-1521.5 1535.5-1541.5 

469 454-484 516-522 526-532 566-572 586-592 
1419.5...) -—4-<¢ 1404,5-1434.5 1466.5-1472.5 1476.5-1482.5 | 1516.5-1522.5 1536.5-1542.5 

470 455-485 517-523 527-533 567-573 587-593 
1AD0 pcg tarts 1405.5-1485.5 1467.5-1473.5 1477.5-1488.5 | 1517.5-1523.5 1537.5-1543.5 

471 456-486 518-524 528-534 568-574 588-594 
VCS hae Dee cee 1406.5-1436.5 1468.5-1474.5 1478.5-1484.5 | 1518.5-1524.5 1538.5-1544.5 

472 457-487 519-525 529-535 569-575 589-595 
1422 Bo Ao Tae 1407.5-1487.5 1469.5-1475.5 1479.5-1485.5 | 1519.5-1525.5 1539.5-1545.5 

473 458-488 520-526 530-536 570-576 590-596 
oP E eeet eee Nie 1408.5-1438.5 1470.5-1476.5 1480.5-1486.5 | 1520.5-1526.5 1540.5-1546.5 

474 459-489 521-527 531-537 571-577 591-597 
TAZA Behe sete 1409.5-1439.5 1471.5-1477.5 1481.5-1487.5 | 1521.5-1527.5 1541.5-1547.5 

475 460-490 522-528 532-538 572-578 592-598 
1426.5). 224. 1410.5-1440.5 1472.5-1478.5 1482.5-1488.5 | 1522.5-1528.5 1542.5-1548.5 

476 461-491 523-529 533-539 573-579 593-599 
ph ONS gee 1411.5-1441.5 1473.5-1479.5 1483.5-1489.5 | 1523.5-1529.5 1543.5-1549.5 

477 462-492 524-530 534-540 574-580 594-600 
LA2U be sity - = 4-2 1412,.5-1442.5 1474.5-1480.5 1484.5-1490.5 | 1524.5-1530.5 1544.5-1550.5 

478 463-493 525-531 535-541 575-581 595-601 
1428.5. 4} )o3- 4-3 1413.5-1443.5 1475.5-1481.5 1485.5-1491.5 | 1525.5-1531.5 1545.5-1551.5 

479 464-494 526-532 536-542 576-582 596-602 
Tee eee, 1414.5-1444.5 1476.5-1482.5 1486.5-1492.5 | 1526.5-1532.5 1546.5-1552.5 

480 465-495 527-533 587-543 577-583 597-608 
SAO Day cd 1415.5-1445.5 1477.5-1483.5 1487.5-1493.5 | 1527.5-1533.5 1547.5-1553.5 

481 466-496 528-534 538-544 578-584 598-604 
1431.5 es 1416.5-1446.5 1478.5-1484.5 1488.5-1494.5 | 1528.5-1534.5 1548.5-1554.5 

482 467-497 529-535 589-545 579-585 599-605 
L825...) ---)-~ 1417.5-1447.5 1479.5-1485.5 1489.5-1495.5 | 1529.5-1535.5 1549.5-1555.5 

483 468-498 530-536 540-546 580-586 600-606 
TASS. |. 2 = 1418.5-1448.5 1480.5-1486.5 1490.5-1496.5 | 1530.5-1536.5 1550.5-1556.5 

484 469-499 531-537 541-547 581-587 601-607 
14GA.D ob a aes 1419.5-1449.5 1481.5-1487.5 1491.5-1497.5 | 1531.5-1537.5 1551.5-1557.5 

485 470-500 582-538 542-548 582-588 602-608 
1435.5 gee si ae 1482.5-1488.5 1492.5-1498.5 | 1532.5-1538.5 1552.5-1558.5 
PS 3 a de pee 583-539 543-549 583-589 603-609 

1483.5-1489.5 1493.5-1499.5 1533.5-1539.5 1553.5-1559.5 

AGO 10032A 
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472-502 
1422.5-1452.5 

473-503 
1423.5-1453.5 

474-504 
1424.5-1454.5 

475-505 
1425.5-1455.5 

476-506 
1426.5-1456.5 

477-507 
1427.5-1457.5 

478-508 
1428.5-1458.5 

479-509 
1429.5-1459.5 

480-510 
1430.5-1460.5 

481-511 
1431.5-1461.5 

482-512 
1432.5-1462.5 

483-513 
1433.5-1463.5 

484-514 
1434.5-1464.5 

485-515 
1435.5-1465.5 

486-516 
1436.5-1466.5 

487-517 
1437.5-1467.5 

488-518 
1438.5-1468.5 

489-519 
1439.5-1469.5 

490-520 
1440.5-1470.5 

491-521 
1441.5-1471.5 

492-522 
1442.5-1472.5 

493-523 
1443.5-1473.5 

494-524 
1444.5-1474.5 

495-525 
1445.5-1475.5 

496-526 
1446.5-1476.5 

497-527 
1447.5-1477.5 

498-528 
1448.5-1478.5 

Receiver -channel /frequency 

+50 (+3) 

534-540 
1484.5-1490.5 

535-541 

1485.5-1491.5 
536-542 

1486.5-1492.5 

537-543 
1487.5-1493.5 

538-544 
1488.5-1494.5 

539-545 
1489.5-1495.5 

540-546 

1490.5-1496.5 

541-547 
1491.5-1497.5 

542-548 
1492.5-1498.5 

543-549 

1493.5-1499.5 
544-550 

1494.5-1500.5 
545-551 

1495.5-1501.5 
546-552 

1496.5-1502.5 
547-553 

1497.5-1503.5 
548-554 

1498.5-1504.5 

549-555 
1499.5-1505.5 

550-556 

1500.5-1506.5 
551-557 

1501.5-1507.5 
552-558 

1502.5-1508.5 
553-559 

1503.5-1509.5 
554-560 

1504.5-1510.5 
555-561 

1505.5-1511.5 

556-562 

1506.5-1512.5 

557-563 
1507.5-1513.5 

558-564 

1508.5-1514.5 

559-565 

1509.5-1515.5 
560-566 

1510.5-1516.5 

Required separation 

+60 (+3) 

544-550 

1494.5-1500.5 
545-551 

1495.5-1501.5 
546-552 

1496.5-1502.5 

547-553 

1497.5-1503.5 

548-554 

1498.5-1504.5 

549-555 

1499.5-1505.5 

550-556 
1500.5-1506.5 

551-557 

1501.5-1507.5 

552-558 

1502.5-1508.5 

553-559 

1503.5-1509.5 
554-560 

1504.5-1510.5 

555-561 

1505.5-1511.5 

556-562 

1506.5-1512.5 
557-563 

1507.5-1513.5 
558-564 

1508.5-1514.5 

559-565 

1509.5-1515.5 
560-566 

1510.5-1516.5 

561-567 

1511.5-1517.5 
562-568 

1612.5-1518.5 
563-569 

1513.5-1519.5 
564-570 

1514.5-1520.5 

565-571 

1515.5-1521.5 
566-572 

1516.5-1522.5 
567-573 

1517.5-1523.5 
568-574 

1518.5-1524.5 

569-575 
1519.5-1525.5 

570-576 

1520.5-1526.5 

Cl, TM 11-5820-461-12 

+100 (+8) 

584-590 
1534.5-1540.5 

585-591 

1535.5-1541.5 

586-592 

1536.5-1542.5 

587-593 
1537.5-1543.5 

588-594 

1538.5-1544.5 

589-595 

1539.6-1545.5 

590-596 

1540.5-1546.5 

591-597 

1541.5-1547.5 

592-598 

1542.5-1548.5 

593-599 

1543.5-1549.5 

594-600 

1544.5-1550.5 

595-601 

1545.5-1551.5 

596-602 
1546.5-1552.5 

597-603 

1547.5-1553.5 

598-604 
1548.5-1554.5 

599-605 

1549.5-1555.5 

600-606 
1550.5-1556.5 

601-607 

1551.5-1557.5 

602-608 
1552.5-1558.5 

603-609 
1553.5-1559.5 

604-610 

1554.5-1560.5 
605-611 

1555.5-1561.5 
606-612 

1556.5-1562.5 
607-613 

1557.5-1563.5 

608-614 
1558.5-1564.5 

609-615 
1559.5-1565.5 

610-616 
1560.5-1566.5 

+120 (+8) 

604-610 
1554.5-1560.5 

605-611 

1555.5-1561.5 

606-612 

1556.5-1562.5 

607-613 

1557.5-1563.5 

608-614 

1558.5-1564.5 

609-615 

1559.5-1565.5 

610-616 

1560.5-1566.5 

611-617 
1561.5-1567.5 

612-618 

1562.5-1568.5 

613-619 

1563.5-1569.5 

614-620 

1564.5-1570.5 

615-621 

1565.5-1571.5 

616-622 

1566.5-1572.5 
6 3 

1567.5-1573.5 

618-624 
1568.5-1574.5 

619-625 

1569.5-1575.5 

620-626 

1570.5-1576.5 
621-627 

1571.5-1577.5 

622-628 

1572.5-1578.5 
623-629 

1573.5-1579.5 
624-630 

1574.5-1580.5 
625-631 

1575.5-1581.5 
626-632 

1576.5-1582.5 
627-633 

1577.5-1583.5 
628-634 

1578.5-1584.5 
629-635 

1579.5-1585.5 

630-636 
1580.5-1586.5 

2-25 



C1, TM 11-5820-461-12 

High-band 
transmitter 

Frequency Channel 

514 

14645 P4es 3-8 

515 

T4Go 02k . ee 

516 

L466.b. ae. oe 

517 

1467.5 pe 

518 

1468.5 eS 

519 

1469.5 Be 

520 

1470.5 ae 

521 

ai) ee fs a 

522 
MAG 2 5 ey ee 

523 

RATS Bate ek 

524 

ya i A ee 

525 

1476.5 Adar 2 

526 

TATG.5 Save. =. 28 

527 

a We Ly Ay Ss || ee a 

528 

Ppa =. ese 

529 

AARO Ba fhe 

530 
EABOG Ty. 8 

531 

gee PORE RS et ca gee? 

532 

T4E2.5.298 128 

533 

R463 Oiler =e 

534 

1484°5 (ay -_---2 

535 

FASS. wus tole 

536 

24865 DAE oS 

537 

CC ee 

538 

1488.5 2:23 

539 

PASO5 wt ey oe 

540 

1490.5 

—15 to +15 

499-529 
1449.5-1479.5 

500-530 
1450.5-1480.5 

501-531 
1451.5-1481.5 

502-532 
1452.5-1482.5 

503-533 
1453.5-1483.5 

504-534 
1454.5-1484.5 

505-535 
1455.5-1485.5 

506-536 
1456.5-1486.5 

507-537 
1457.5-1487.5 

508-538 
1458.5-1488.5 

509-539 
1459.5-1489.5 

510-540 
1460.5-1490.5 

511-541 
1461.5-1491.5 

512-542 
1462.5-1492.5 

513-543 
1463.5-1493.5 

514-544 
1464.5-1494.5 

515-545 
1465.5-1495.5 

516-546 
1466.5-1496.5 

517-547 
1467.5-1497.5 

518-548 
1468.5-1498.5 

519-549 
1469.5-1499.5 

520-550 
1470.5-1500.5 

521-551 
1471.5-1501.5 

522-552 
1472.5-1502.5 

523-553 
1473.5-1503.5 

524-554 
1474.5-1504.5 

525-555 
1475.5-1505.5 

+50 (+8) 

561-567 
1511.5-1517.5 

562-568 

1512.5-1518.5 

563-569 

1513.5-1519.5 
564-570 

1514.5-1520.5 

565-571 

1515.5-1521.5 

566-572 
1516.5-1522.5 

567-573 

1517.5-1523.5 
568-574 

1518.5-1524.5 

569-575 

1519.5-1525.5 

570-576 
1520.5-1526.5 

571-577 

1521.5-1527.5 
572-578 

1522.5-1528.5 
573-579 

1523.5-1529.5 
574-580 

1524.5-1530.5 
575-581 

1525.5-1531.5 

576-582 

1526.5-1532.5 

577-583 
1527.5-1533.5 

578-584 

1528.5-1534.5 

579-585 
1529.5-1535.5 

580-586 

1530.5-1536.5 
581-587 

1531.5-1537.5 

582-588 

1532.5-1538.5 
583-589 

1533.5-1539.5 
584-590 

1534.5-1540.5 

585-591 
1535.5-1541.5 

586-592 

1536.5-1542.5 

587-593 
1537.5-1543.5 

Receiver channel/frequency 

Required separation 

+60 (+8) 

571-577 

1521.5-1527.5 
572-578 

1522.5-1528.5 

573-579 

1523.5-1529.5 
574-580 

1524.5-1530.5 

575-581 

1525.5-1531.5 
576-582 

1526.5-1532.5 
577-583 

1527.5-1533.5 
578-584 

1528.5-1534.5 

579-585 

1529.5-1535.5 
580-586 

1530.5-1536.5 
581-587 

1531.5-1537.5 
582-588 

1532.5-1538.5 

583-589 
1533.5-1539.5 

584-590 

1534.5-1540.5 
585-591 

1535.5-1541.5 

586-592 

1536.5-1542.5 
587-593 

1537.5-1543.5 
588-594 

1538.5-1544.5 

589-595 
1539.5-1545.5 

590-596 

1540.5-1546.5 
591-597 

1541.5-1547.5 

592-598 
1542.5-1548.5 

593-599 
1543.5-1549.5 

594-600 

1544.5-1550.5 
595-601 

1545.5-1551.5 

596-602 

1546.5-1552.5 
597-603 

1547.5-1553.5 

+100 (+3) 

611-617 
1561.5-1567.5 

612-618 

1562.5-1568.5 
613-619 

1563.5-1569.5 

614-620 

1564.5-1570.5 
615-621 

1565.5-1571.5 

616-622 

1566.5-1572.5 

617-623 
1567.5-1573.5 

618-624 

1568.5-1574.5 
619-625 

1569.5-1575.5 

620-626 

1570.5-1576.5 

621-627 
1571.5-1577.5 

622-628 
1572.5-1578.5 

623-629 
1573.5-1579.5 

624-630 
1574.5-1580.5 

625-631 

1575.5-1581.5 

626-632 

1576.5-1582.5 

627-633 

1577.5-1583.5 

628-634 

1578.5-1584.5 

629-635 
1579.5-1585.5 

630-636 
1580.5-1586.5 

631-637 

1581.5-1587.5 

632-638 
1582.5-1588.5 

633-639 
1583.5-1589.5 

634-640 
1584.5-1590.5 

635-641 
1585.5-1591.5 

636-642 

1586.5-1592.5 

637-648 

1587.5-1593.5 

+120 (+8) 

631-637 
1581.5-1587.5 

632-638 
1582.5-1588.5 

638-639 
1583.5-1589.5 

634-640 
1584.5-1590.5 

635-641 
1585.5-1591.5 

636-642 
1586.5-1592.5 

637-643 
1587.5-1593.5 

638-644 
1588.5-1594.5 

639-645 
1589.5-1595.5 

640-646 
1590.5-1596.5 

641-647 
1591.5-1597.5 

642-648 
1592.5-1598.5 

643-649 
1593.5-1599.5 

644-650 
1594.5-1600.5 

645-651 
1595.5-1601.5 

646-652 
1596.5-1602.5 

647-658 
1597.5-1603.5 

648-654 
1598.5-1604.5 

649-655 
1599.5-1605.5 

650-656 
1600.5-1606.5 

651-657 
1601.5-1607.5 

652-658 
1602.5-1608.5 

653-659 
1603.5-1609.5 

654-660 
1604.5-1610.5 

655-661 
1605.5-1611.5 

656-662 
1606.5-1612.5 

657-663 
1607.5-1613.5 

AGO 10032A 



AGO 10032A 

High-band 
transmitter 

Frequency Channel 

541 

a 

542 

a 
543 

le 

544 

Mava-5. ol. ------ 

545 

a ea a 

546 

th 

547 

TS ~~ = 

548 

Cy 

549 

LO i 
550 

21 2 ei rie 

551 
US 2 

552 

A 

553 

104.55 .| ~.-_-- 

554 

T5045. | ---2-- 

555 

oi 

556 

i 

557 

Ry Ns = 5 - - 

558 

i 

559 

es 

560 

ee ik. ->-=-- 

561 

LS i 

562 

Uo 7 

563 

fo 

564 

is i 

565 

i 

566 

Aa 

567 

ae 

—15 to +15 

526-556 
1476.5-1506.5 

527-557 
1477.5-1507.5 

528-558 
1478.5-1508.5 

529-559 
1479.5-1509.5 

530-560 
1480.5-1510.5 

531-561 
1481.5-1511.5 

532-562 
1482,.5-1512.5 

533-563 
1483.5-1513.5 

534-564 
1484.5-1514.5 

535-565 
1485.5-1515.5 

536-566 
1486.5-1516.5 

537-567 
1487.5-1517.5 

538-568 
1488.5-1518.5 

539-569 
1489.5-1519.5 

540-570 
1490.5-1520.5 

541-571 
1491.5-1521.5 

542-572 
1492.5-1522.5 

543-573 
1493.5-1523.5 

544-574 
1494.5-1524.5 

545-575 
1495.5-1525.5 

546-576 
1496.5-1526.5 

547-577 
1497.5-1527.5 

548-578 
1498.5-1528.5 

549-579 
1499.5-1529.5 

550-580 
1500.5-1530.5 

551-581 
1501.5-1531.5 

552-582 
1502.5-1532.5 

Receiver channel/frequency 

+50 (+3) 

588-594 

1538.5-1544.5 

589-595 

1539.5-1545.5 

590-596 

1540.5-1546.5 
591-597 

1541.5-1547.5 

592-598 
1542.5-1548.5 

593-599 

1543.5-1549.5 

594-600 

1544.5-1550.5 

595-601 
1545.5-1551.5 

596-602 

1546.5-1552.5 
597-603 

1547.5-1553.5 
598-604 

1548.5-1554.5 
599-605 

1549.5-1555.5 
600-606 

1550.5-1556.5 
601-607 

1551.5-1557.5 
602-608 

1552.5-1558.5 
603-609 

1553.5-1559.5 
604-610 

1554.5-1560.5 
605-611 

1555.5-1561.5 
606-612 

1556.5-1562.5 
607-613 

1557.5-1563.5 
608-614 

1558.5-1564.5 
609-615 

1559.5-1565.5 
610-616 

1560.5-1566.5 
611-617 

1561.5-1567.5 
612-618 

1562.5-1568.5 
613-619 

1563.5-1569.5 
614-620 

1564.5-1570.5 

Required separation 

+60 (+2) 

598-604. 

1548.5-1554.5 

599-605 

1549.5-1555.5 

600-606 
1550.5-1556.5 

601-607 

1551.5-1557.5 

602-608 

1552.5-1558.5 

603-609 

1553.5-1559.5 

604-610 

1554.5-1560.5 

605-611 

1555.5-1561.5 

606-612 

1556.5-1562.5 
607-613 

1557.5-1563.5 

608-614 

1558.5-1564.5 

609-615 
1559.5-1565.5 

610-616 
1560.5-1566.5 

611-617 

1561.5-1567.5 

612-618 

1562.5-1568.5 

613-619 

1563.5-1569.5 

614-620 

1564.5-1570.5 

615-621 

1565.5-1571.5 

616-622 

1566.5-1572.5 

617-623 

1567.5-1573.5 

618-624 
1568.5-1574.5 

619-625 

1569.5-1575.5 

620-626 

1570.5-1576.5 

621-627 

1571.5-1577.5 
622-628 

1572.5-1578.5 

623-629 

1573.5-1579.5 

624-630 

1574.5-1580.5 

C1, TM 11-5820-461-12 

+100 (+3) 

638-644 
1588.5-1594.5 

639-645 
1589.5-1595.5 

640-646 
1590.5-1596.5 

641-647 
1591.5-1597.5 

642-648 
1592.5-1598.5 

643-649 
1593.5-1599.5 

644-650 
1594.5-1600.5 

645-651 
1595.5-1601.5 

646-652 
1596.5-1602.5 

647-653 

1597.5-1603.5 

648-654 

1598.5-1604.5 

649-655 

1599.5-1605.5 

650-656 

1600.5-1606.5 

651-657 
1601.5-1607.5 

652-658 

1602.5-1608.5 

653-659 

1603.5-1609.5 

654-660 

1604.5-1610.5 
655-661 

1605.5-1611.5 

656-662 

1606.5-1612.5 

_ 657-663 
1607.5-1613.5 

658-664 

1608.5-1614.5 

659-665 
1609.5-1615.5 

660-666 

1610.5-1616.5 

661-667 
1611.5-1617.5 

662-668 

1612.5-1618.5 

663-669 
1613.5-1619.5 

664-670 

1614.5-1620.5 

+120 (+8) 

658-664 

1608.5-1614.5 

659-665 

1609.5-1615.5 

660-666 
1610.5-1616.5 

661-667 

1611.5-1617.5 

662-668 

1612.5-1618.5 

663-669 

1613.5-1619.5 

664-670 
1614.5-1620.5 

665-671 

1615.5-1621.5 

666-672 

1616.5-1622.5 
667-673 

1617.5-1623.5 

668-674 

1618.5-1624.5 

669-675 

1619.5-1625.5 

670-676 

1620.5-1626.5 

671-677 

1621.5-1627.5 

672-678 

1622.5-1628.5 

673-679 

1623.5-1629.5 

674-680 

1624.5-1630.5 

675-681 

1625.5-1631.5 

676-682 

1626.5-1632.5 

677-683 

1627.5-1633.5 

678-684 

1628.5-1634.5 

679-685 

1629.5-1635.5 

680-686 

1630.5-1636.5 

681-687 
1631.5-1637.5 

682-688 

1632.5-1638.5 

683-689 

1633.5-1639.5 

684-690 

1634.5-1640.5 

2-27 



Cl, TM 11-5820-461-12 

High-band 
transmitter 

Frequency Channel 

568 

TDIS:6 4S ee 
569 

WSIDS od age 
570 

TaZ0.0 opts 
571 

2OZU.G | cece 

572 

ASP AAS yee plas pe 

573 

gs 5 Bil edema Seek ale 

574 

1524.00 Oe eee 

575 

POLO Ne sek a 

576 

1OZ0.0.0 ors <x 24s 

577 

TOA Ola ct. eee 

578 

T628:5 7. -=<be = 

579 

5 Loy site| iene 5 ee 

580 
1530.5 Ps oe 

581 

» Hs A iat a, 

582 

P5S2.0 an eee 

583 

THSOKO. hr. eae 

584 

1534.5 ne 

585 

1535.5 at oe 

586 

1536.5 i ee 

587 

1537.5 me 

588 

1538.5 te 

589 

1539.5 ae 

590 

1540.5 a 

591 

1541.5 : 

592 

1542.5 1a 

593 

1543.5 

594 

1544.5 

2-28 

—15 to +15 

553-583 
1503.5-1533.5 

554-584 
1504.5-1534.5 

555-585 
1505.5-1535.5 

556-586 
1506.5-1536.5 

557-587 
1507.5-1537.5 

558-588 
1508.5-1538.5 

559-589 
1509.5-1539.5 

560-590 
1510.5-1540.5 

561-591 
1511.5-1541.5 

562-592 
1512.5-1542.5 

563-593 
1513.5-1543.5 

564-594 
1514.5-1544.5 

565-595 
1515.5-1545.5 

566-596 
1516.5-1546.5 

567-597 
1517.5-1547.5 

568-598 
1518.5-1548.5 

569-599 
1519.5—1549.5 

570-600 
1520.5-1550.5 

571-601 
1521.5-1551.5 

572-602 
1522.5-1552.5 

573-602 
1523.5-1553.5 

574-604 
1524.5-1554.5 

575-605 
1525.5-1555.5 

576-606 
1526.5-1556.5 

577-607 
1527.5-1557.5 

578-608 
1528.5-1558.5 

579-609 
1529.5-1559.5 

+50 (+8) 

615-621 

1565.5-1571.5 

616-622 

1566.5-1572.5 

617-623 

1567.5-1573.5 

618-624 

1568.5-1574.5 

619-625 

1569.5-1575.5 

620-626 

1570.5-1576.5 

621-627 

1571.5-1577.5 

622-628 

1572.5-1578.5 

623-629 

1573.5-1579.5 

624-630 

1574.5-1580.5 

625-631 

1575.5-1581.5 

626-632 

1576.5-1582.5 

627-633 

1577.5-1583.5 

628-634 

1578.5-1584.5 

629-635 
1579.5-1585.5 

630-636 

1580.5-1586.5 

631-637 

1581.5-1587.5 

632-638 

1582.5-1588.5 

633-639 

1583.5-1589.5 

634-640 

1584.5-1590.5 

635-641 

1585.5-1591.5 

636-642 

1586.5-1592.5 

637-643 

1587.5-1593.5 

638-644 

1588.5-1594.5 

639-645 

1589.5-1595.5 

640-646 

1590.5-1596.5 

641-647 

1591.5-1597.5 

Receiver channel/frequency 

Required separation 

+60 (+8) 

625-631 
1575.5-1581.5 

626-632 

1576.5-1582.5 

627-633 

1577.5-1583.5 
628-634 

1578.5-1584.5 

629-635 
1579.5-1585.5 

630-636 

1580.5-1586.5 
631-637 

1581.5-1587.5 

632-638 

1582.5-1588.5 

633-639 
1583.5—1589.5 

634-640 

1584.5-1590.5 

635-641 
1585.5-1591.5 

636-642 

1586.5-1592.5 

637-643 
1587.5-1593.5 

638-644 

1588.5-1594.5 

639-645 
1589.5-1595.5 

640-646 
1590.5-1596.5 

641-647 
1591.5-1597.5 

642-648 
1592.5-1598.5 

643-649 
1593.5-1599.5 

644-650 

1594.5-1600.5 

645-651 
1595.5-1601.5 

646-652 
1596.5-1602.5 

647-653 
1597.5-1603.5 

648-654 
1598.5-1604.5 

649-655 
1599.5-1605.5 

650-656 
1600.5-1606.5 

651-657 
1601.5-1607.5 

+100 (+3) 

665-671 
1615.5-1621.5 

666-672 
1616.5-1622.5 

667-673 
1617.5-1623.5 

668-674 
1618.5-1624.5 

669-675 
1619.5-1625.5 

670-676 
1620.5-1626.5 

671-677 
1621.5-1627.5 

672-678 
1622.5-1628.5 

673-679 
1623.5-1629.5 

674-680 
1624.5-1630.5 

675-681 
1625.5-1631.5 

676-682 
1626.5-1632.5 

677-683 
1627.5-1633.5 

678-684 
1628.5-1634.5 

679-685 
1629.5-1635.5 

680-686 
1630.5-1636.5 

681-687 
1631.5-1637.5 

682-688 
1632.5-1638.5 

683-689 
1633.5-1639.5 

684-690 
1634.5-1640.5 

685-691 
1635.5-1641.5 

686-692 
1636.5-1642.5 

687-693 
1637.5-1643.5 

688-694 
1638.5-1644.5 

689-695 
1639.5—1645.5 

690-696 
1640.5-1646.5 

691-697 
1641.5-1647.5 

+120 (+3) 

685-691 
1635.5-1641.5 

686-692 
1636.5-1642.5 

687-693 
1637.5-1643.5 

688-694 
1688.5-1644.5 

689-695 
1639.5-1645.5 

690-696 
1640.5-1646.5 

691-697 
1641.5-1647.5 

692-698 
1642.5-1648.5 

693-699 
1643.5-1649.5 

694-700 
1644.5-1650.5 

695-701 
1645.5-1651.5 

696-702 
1646.5-1652.5 

697-708 
1647.5--1653.5 

698-704 
1648.5-1654.5 

699-705 
1649.5-1655.5 

700-706 
1650.5-1656.5 

701-707 
1651.5-1657.5 

702-708 
1652.5-1658.5 

703-709 
1653.5-1659.5 

704-710 
1654,5-1660.5 

705-711 
1655.5-1661.5 

706-712 
1656.5-1662.5 

707-713 
1657.5-1663.5 

708-714 
1658.5-1664.5 

709-715 
1659.5-1665.5 

710-716 
1660.5-1666.5 

711-717 
1661.5-1667.5 

AGO 100324 

a 



cl, TM 11-5820-461-12 

AGO 10032A 

pete Receiver channel/frequency 

Required separation 

Frequency | Channel —15 to +15 +50 (+3) +60 (+3) +100 (+3) +120 (+3) 

595 580-610 642-648 652-658 692-698 712-718 
1545.5 £.- 1530.5-1560.5 1592.5-1598.5 1602.5-1608.5 1642.5-1648.5 1662.5-1668.5 

596 581-611 643-649 653-659 693-699 713-719 
1546.5 Pes 1531.5-1561.5 1593.5-1599.5 1603.5-1609.5 1643.5-1649.5 1663.5-1669.5 

597 582-612 644-650 654-660 694-700 714-720 
1547.5 ane 1532.5-1562.5 1594.5-1600.5 1604.5-1610.5 1644.5-1650.5 1664.5-1670.5 

598 583-613 645-651 655-661 695-701 715-721 
1548.5 ey 1533.5—-1563.5 1595.5-1601.5 1605.5-1611.5 1645.5-1651.5 1665.5-1671.5 

599 584-614 646-652 656-662 696-702 716-722 

1549.5 y 1534.5-1564.5 1596.5-1602.5 1606.5-1612.5 1646.5-1652.5 1666.5-1672.5 
600 585-615 647-653 657-663 697-703 117-723 

OS ie a 1535.5-1565.5 1597.5-1603.5 1607.5-1613.5 1647.5-1653.5 1667.5-1673.5 
601 586-616 648-654 658-664 698-704 718-724 

1 1536.5-1566.5 1598.5-1604.5 1608.5-1614.5 1648.5-1654.5 1668.5-1674.5 

602 587-617 649-655 659-665 699-705 719-725 
Uv. a 1537.5-1567.5 1599.5-1605.5 1609.5-1615.5 1649.5-1655.5 1669.5-1675.5 

603 588-618 650-656 660-666 700-706 720-726 

it aaa 1538.5-1568.5 1600.5-1606.5 1610.5-1616.5 1650.5-1656.5 1670.5-1676.5 
604 589-619 651-657 661-667 701-707 721-727 

to ia 1539.5-1569.5 1601.5-1607.5 1611.5-1617.5 1651.5-1657.5 1671.5-1677.5 

605 590-620 652-658 662-668 702-708 722-728 
Ot ht 1540.5-1570.5 1602.5-1608.5 1612.5-1618.5 1652.5-1658.5 1672.5-1678.5 

606 591-621 653-659 663-669 703-709 123-729 

U556.5- | 1541.5-1571.5 1603.5-1609.5 1613.5-1619.5 16538.5-1659.5 1673.5-1679.5 

607 592-622 654-660 664-670 704-710 724-730 

USS Ase| Sr a 1542.5-1572.5 1604.5-1610.5 1614.5-1620.5 1654.5-1660.5 1674.5-1680.5 

608 593-623 655-661 665-671 705-711 725-731 

TODS oie ee SS. = 1543.5-1573.5 1605.5-1611.5 1615.5-1621.5 1655.5-1661.5 1675.5-1681.5 

609 594-624 656-662 666-672 706-712 726-732 

5D Osa 1544.5-1574.5 1606.5-1612.5 1616.5-1622.5 1656.5-1662.5 1676.5-1682.5 

610° 595-625 657-663 667-673 707-713 727-7133 

1560:5; +)... - - 1545.5-1575.5 1607.5-1613.5 1617.5-1623.5 1657.5-1663.5 1677.5-1683.5 

611 596-626 658-664 668-674 708-714 728-7134 

PAG le 2 =} 1546.5-1576.5 1608.5-1614.5 1618.5-1624.5 1658.5-1664.5 1678.5-1684.5 

612 597-627 659-665 669-675 709-715 729-735 
le 1547.5-1577.5 1609.5-1615.5 1619.5-1625.5 1659.5-1665.5 1679.5-1685.5 

613 598-628 660-666 670-676 710-716 730-736 

$65.0... | == -:- - - 1548.5-1578.5 1610.5-1616.5 1620.5-1626.5 1660.5-1666.5 1680.5-1686.5 

614 599-629 661-667 671-677 711-717 731-737 

i ee 1549.5-1579.5 1611.5-1617.5 1621.5-1627.5 1661.5-1667.5 1681.5-1687.5 

615 600-630 662-668 672-678 712-718 732-738 
Moo |... -- 1550.5—-1580.5 1612.5-1618.5 1622.5-1628.5 1662.5-1668.5 1682.5-1688.5 

616 601-631 663-669 673-679 713-719 733-739 
Too. |. __-.-- 1551.5-1581.5 1613.5-1619.5 1623.5-1629.5 1663.5-1669.5 1683.5-1689.5 

617 602-632 664-670 674-680 714-720 734-740 

a 1552.5-1582.5 1614.5-1620.5 1624.5-1630.5 1664.5-1670.5 1684.5-1690.5 

618 603-633 665-671 675--681 715-721 735-741 
5685 | ..-_-- 1553.5-1583.5 1615.5-1621.5 1625.5-1631.5 1665.5-1671.5 1685.5-1691.5 

619 604-634 666-672 676-682 716-722 736-742 
i 1554.5-1584.5 | 41616.5-1622.5 1626.5-1632.5 1666.5-1672.5 1686.5-1692.5 

620 605-635 667-673 677-683 717-723 737-743 
B05 | =----- 1555.5-1585.5 | 1617.5-1623.5 1627.5-1633.5 1667.5-1673.5 1687.5-1693.5 

621 606-636 668-674 678-684 718-724 738-744 

i a 1556.5-1586.5 | 1618.5-1624.5 1628.5-1634.5 1668.5-1674.5 1688.5-1694.5 

2-29 



Ci, TM 11-5820-461-12 

High-band 
transmitter 

Frequency Channel 

622 

1572.5 ae oe 

623 

151.57 8 tee 

624 

Nay Lea fie ee 
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AB (bo. TS ee 

626 

ph eee eee 

627 

BT A Sate eres Bee 

628 

THES a) See 

629 

1579.5 ae 

630 

1580522 )|> 2 aes 

631 

1581.5 Be Si 

632 

1582.5 Pe © 

633 

TH8S.57 4 ee! 

634 

i457 Spee eae 

635 

1585.5 4 es 

636 

T8656" 7. 

637. 

1587.5 ak 

638 

1588.5 A ee 

639 

1589.5 ums 

640 

1590.5 hes 

641 

1591.5 

642 

1592.5 nee 

643 

1593.5 
644 

1594.5 

645 

1595.5 Eps Ae 

646 

1596.5 ae 2 

647 

1597.5 aye 

648 

1598.5 

607-637 
1557.5-1587.5 

608-638 
1558.5-1588.5 

609-639 
1559.5-1589.5 

610-640 
1560.5-1590.5 

611-641 
1561.5-1591.5 

612-642 

1562.5-1592.5 

613-643 
1563.5-1593.5 

614-644 

1564.5-1594.5 
615-645 

1565.5-1595.5 

616-646 
1566.5-1596.5 

617-647 
1567.5-1597.5 

618-648 

1568.5-1598.5 
619-649 

1569.5-1599.5 

620-650 
1570.5-1600.5 

621-651 
1571.5-1601.5 

622-652 
1572.5-1602.5 

623-653 
1573.5-1603.5 

624-654 
1574.5-1604.5 

625-655 
1575.5-1605.5 

626-656 
1576.5-1606.5 

627-657 
1577.5-1607.5 

628-658 
1578.5-1608.5 

629-659 
1579.5-1609.5 

630-660 
1580.5-1610.5 

631-661 
1581.5-1611.5 

632-662 
1582.5-1612.5 

633-663 
1583.5-1613.5 

+50 (+3) 

669-675 

1619.5-1625.5 

670-676 

1620.5-1626.5 

671-677 

1621.5-1627.5 

672-678 

1622.5-1628.5 

673-679 
1623.5-1629.5 

674-680 

1624.5-1630.5 

675-681 

1625.5-1631.5 

676-682 

1626.5-1632.5 

677-683 

1627.5-1633.5 

678-684 

1628.5-1634.5 

679-685 

1629.5-1635.5 

680-686 

1630.5-1636.5 

681-687 

1631.5-1637.5 

682-688 

1632.5-1638.5 

683-689 

1633.5-1639.5 

684-690 

1634.5-1640.5 

685-691 

1635.5-1641.5 

686-692 

1636.5-1642.5 

687-693 

1637.5-1643.5 

688-694 

1638.5-1644.5 

689-695 

1639.5-1645.5 

690-696 

1640.5-1646.5 

691-697 

1641.5-1647.5 

692-698 

1642.5-1648.5 

693-699 

1643.5-1649.5 

694-700 

1644.5-1650.5 

695-701 

1645.5-1651.5 

Receiver channel/frequency 

Required separation 

+60 (+3) 

679-685 
1629.5-1635.5 

680-686 

1630.5-1636.5 
681-687 

1631.5-1637.5 
682-688 

1632.5-1638.5 

683-689 
1633.5-1639.5 

684-690 
1634.5-1640.5 

685-691 

1635.5-1641.5 

686-692 

1636.5-1642.5 

687-693 
1637.5-1643.5 

688-694 
1638.5-1644.5 

689-695 
1639.5-1645.5 

690-696 
1640.5-1646.5 

691-697 
1641.5-1647.5 

692-698 

1642.5-1648.5 

693-699 
1643.5-1649.5 

694-700 

1644.5-1650.5 
695-701 

1645.5-1651.5 

696-702 

1646.5-1652.5 

697-703 
1647.5-1653.5 

698-704 

1648.5-1654.5 

699-705 
1649.5-1655.5 

700-706 
1650.5-1656.5 

701-707 
1651.5-1657.5 

702-708 

1652.5-1658.5 
703-709 

1653.5-1659.5 

704-710 
1654.5-1660.5 

705-711 
1655.5-1661.5 

+100 (+8) 

719-725 

1669.5-1675.5 

720-726 

1670.5-1676.5 

721-727 

1671.5-1677.5 

7122-728 

1672.5-1678.5 

723-729 

1673.5-1679.5 

724-730 

1674.5-1680.5 

725-731 

1675.5-1681.5 

726-732 

1676.5-1682.5 

727-733 

1677.5-1683.5 

728-734 

1678.5-1684.5 

729-735 

1679.5-1685.5 

730-736 

1680.5-1686.5 

731-737 

1681.5-1687.5 

732-738 

1682.5-1688.5 

733-739 

1683.5-1689.5 

734-740 

1684.5-1690.5 

735-741 

1685.5-1691.5 

736-742 

1686.5-1692.5 

737-743 

1687.5-1693.5 

738-744 

1688.5-1694.5 

739-745 

1689.5-1695.5 

740-746 

1690.5-1696.5 

741-747 

1691.5-1697.5 

742-748 

1692.5-1698.5 

743-749 

1693.5-1699.5 

744—750 

1694.5-1700.5 

745-751 

1695.5-1701.5 

+120 (+8) 

739-745 

1689.5-1695.5 
740-746 

1690.5-1696.5 

741-747 

1691.5-1697.5 

742-748 
1692.5-1698.5 

743-749 

1693.5-1699.5 
744-750 

1694.5-1700.5 

745-751 
1695.5-1701.5 

746-752 
1696.5-1702.5 

747-7153 
1697.5-1703.5 

748-754 

1698.5-1704.5 

749-755 
1699.5-1705.5 

750-756 
1700.5-1706.5 

751-757 

1701.5-1707.5 

752-758 

1702.5-1708.5 

753-759 

1703.5-1709.5 

754-760 

1704.5-1710.5 

755-761 

1705.5-1711.5 

756-762 

1706.5-1712.5 

757-763 
1707.5-1713.5 

758-764 

1708.5-1714.5 

759-765 
1709.5-1715.5 

760-766 

1710.5-1716.5 

761-767 

1711.5-1717.5 

762-768 
1712.5-1718.5 

763-769 
1713.5-1719.5 

764-770 

1714.5-1720.5 

765-771 

1715.5-1721.5 

AGO 10032A 

en Pe a 



High-band 
transmitter 

Frequency Channel 
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AGO 10032A 

—15 to +15 

634-664 
1584.5-1614.5 

635-665 
1585.5-1615.5 

636-666 

1586.5-1616.5 

637-667 

1587.5-1617.5 

638-668 
1588.5-1618.5 

639-669 
1589.5-1619.5 

640-670 
1590.5-1620.5 

641-671 
1591.5-1621.5 

642-672 
1592.5-1622.5 

643-673 
1593.5-1623.5 

644-674 

1594.5-1624.5 

645-675 
1595.5-1625.5 

646-676 
1596.5-1626.5 

647-677 
1597.5-1627.5 

648-678 
1598.5-1628.5 

649-679 
1599.5-1629.5 

650-680 
1600.5—-1630.5 

651-681 
1601.5-1631.5 

652-682 
1602.5-1632.5 

653-683 

1603.5-1633.5 

654-684 
1604.5-1634.5 

655-685 
1605.5-1635.5 

656-686 
1606.5-1636.5 

657-687 
1607.5-1637.5 

658-688 
1608.5-1638.5 

659-689 

1609.5-1639.5 

660-690 
1610.5-1640.5 

Receiver channel/frequency 

+50 (+8) 

696-702 

1646.5-1652.5 
697-703 

1647.5-1653.5 

698-704 

1648.5-1654.5 

699-705 

1649.5-1655.5 

700-706 

1650.5-1656.5 

701-707 

1651.5-1657.5 

702-708 

1652.5-1658.5 

703-709 

1653.5-1659.5 

704-710 

1654.5-1660.5 

705-711 

1655.5-1661.5 

706-712 

1656.5-1662.5 

707-713 

1657.5-1663.5 
708-714 

1658.5-1664.5 

709-715 

1659.5-1665.5 
710-716 

1660.5-1666.5 

711-717 

1661.5-1667.5 

712-718 

1662.5-1668.5 
713-719 

1663.5—-1669.5 

714-720 

1664.5-1670.5 

715-721 

1665.5-1671.5 

716-722 
1666.5—1672.5 

717-123 

1667.5—-1673.5 

718-724 

1668.5-1674.5 

719-725 

1669.5-1675.5 

720-726 
1670.5-1676.5 

721-727 
1671.5-1677.5 

722-728 

1672.5-1678.5 

Required separation 

Cl, TM 11-5820-461-12 

+60 (+8) +100 (+8) +120 (+8) 

706-712 746-752 766-772 
1656.5-1662.5 1696.5-1702.5 1716.5-1722.5 

707-713 747-753 767-773 
1657.5-1663.5 1697.5-1703.5 1717.5-1723.5 
108-714 748-754 168-774 

1658.5-1664.5 1698.5-1704.5 1718.5-1724.5 
709-715 749-755 769-775 

1659.5-1665.5 | 1699.5-1705.5 1719.5-1725.5 
710-716 750-756 770-776 

1660.5-1666.5 1700.5-1706.5 1720.5-1726.5 
711-717 751-757 771-777 

1661.5-1667.5 1701.5-1707.5 1721.5-1727.5 
712-718 752-758 772-778 

1662.5-1668.5 1702.5-1708.5 1722.5-1728.5 
713-719 753-759 773-779 

1663.5-1669.5 | 1703.5-1709.5 1723.5-1729.5 
714-720 754-760 774-780 

1664.5-1670.5 1704.5-1710.5 1724.5-1730.5 
715-721 755-761 775-781 

1665.5-1671.5 | 1705.5-1711.5 1725.5-1731.5 
716-722 756-762 776-782 

1666.5-1672.5 1706.5-1712.5 1726.5-1732.5 
717-723 757-768 7177-783 

1667.5-1673.5 | 1707.5-1713.5 1727.5-1733.5 
718-724 758-764 778-784 

1668.5-1674.5 1708.5-1714.5 1728.5-1734.5 
719-725 759-765 779-785 

1669.5-1675.5 | 1709.5-1715.5 1729.5-1735.5 
720-726 760-766 780-786 

1670.5-1676.5 1710.5-1716.5 1730.5-1736.5 
121-727 761-767 781-787 

1671.5-1677.5 1705 -1717.5 1731.5-1737.5 
722-7128 762-768 782-788 

1672.5-1678.5 1712.5-1718.5 1732.5-1738.5 
723-729 763-769 783-789 

1673.5-1679.5 | 1713.5-1719.5 1733.5-1739.5 
724-730 764-770 784-790 

1674.5-1680.5 1714.5-1720.5 1734.5-1740.5 
725-731 765-771 785-791 

1675.5-1681.5 1715.5-1721.5 1735.5-1741.5 
7126-732 766-772 786-792 

1676.5-1682.5 1716.5-1722.5 1736.5-1742.5 
727-733 767-773 787-793 

1677.5-1683.5 1717.5-1723.5 1737.5-1743.5 
728-734 7168-774 788-794 

1678.5-1684.5 | 1718.5-1724.5 1738.5-1744.5 
729-735 769-775 789-795 

1679.5-1685.5 1719.5-1725.5 1739.5-1745.5 
730-736 770-776 790-796 

1680.5-1686.5 1720.5-1726.5 1741.5-1746.5 
731-737 TTA-—T77 791-797 

1681.5-1687.5 1721.5-1727.5 1741.5-1747.5 
732-738 072.778 792-798 

1682.5-1688.5 1722.5-1728.5 1742.5-1748.5 
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Cl, TM 11-5820-461-12 

a ag i 

High-band Receiver channel/frequency 
transmitter 

Frequency Channel —15 to +15 +50 (+3) +60 (+3) +100 (+3) +120 ASBP 

676 661-691 723-729 733-739 773-779 793-799 

1626.55 Si) o..2.- 1611.5-1641.5 1673.5-1679.5 1683.5—-1689.5 1723.5-1729.5 1743.5-1749.5 

677 662-692 724—730 734-740 774—780 794-800 

TGZTebee AIF A cee 1612.5-1642.5 1674.5-1680.5 1684.5-1690.5 1724.5-1730.5 1744.5-1750. 

678 663-693 725-731 735-741 775-721 795-801 

pt See | ie ae 1613.5-1643.5 1675.5-1681.5 1685.5-1691.5 1725.5-1731.5 1745.5-1751.5 

679 664-694 726-732 736-742 776-782 796-802 

£GZ9-58 Wier ae 1614.5-1644.5 1676.5-1682.5 1686.5-1692.5 1726.5-1732.5 1746.5-1752.5 

680 665-695 727-733 737-143 7177-7183 797-808 

HGESOR5e FA to 1615.5-1645.5 1677.5-1683.5 1687.5-1693.5 1727.5-1733.5 1747.5-1753.5 

681 666-696 728-734 738-744 778-7184 798-804 

1639.50, Thy bok: 2 1616.5-1646.5 1678.5-1684.5 1688.5-1694.5 1728.5-1734.5 1748.5-1754.5 

682 667-697 729-735 739-745 779-785 799-805 

16825) faye 1617.5-1647.5 1679.5-1685.5 1689.5-1695.5 1729.5-1735.5 1749.5-1755.5 

683 668-698 730-736 740-746 780-786 800-806 

L6SSbp bulk tS 1618.5-1648.5 1680.5-1686.5 1690.5-1696.5 1730.5-1736.5 1750.5-1756.5 

684 669-699 731-737 741-747 781-787 801-807 

UGS4.5 2 BA Es es 1619.5-1649.5 1681.5-1687.5 1691.5-1697.5 1731.5-1737.5 1751.5-1757.5 

685 670-700 732-738 742-748 782-788 802-808 

1635:5" go. 2 1620.5-1650.5 1682.5-1688.5 1692.5-1698.5 1732.5-1738.5 1752.5-1758.5 

686 671-701 733-739 743—T49 783-789 803-809 

VES8G6i58 Sore - 2 3: 1621.5-1651.5 1683.5-1689.5 1693.5-1699.5 1733.5-1739.5 1753.5-1759.5 

687 672-702 734-740 744-750 784-790 804-810 
ROS be Fel fsa 1622.5-1652.5 1684.5-1690.5 1694.5-1700.5 1734.5-1740.5 1754.5-1760.5 

688 673-703 735-741 745-751 785-791 805-811 

1638.5 ee 1623.5-1653.5 1685.5-1691.5 1695.5-1701.5 1735.5-1741.5 1755.5-1761.5 

689 674-704 736-742 746-752 786-792 806-812 

1639.5 ; 1624.5-1654.5 1686.5-1692.5 1696.5-1702.5 1736.5-1742.5 1756.5-1762.5 

690 675-705 737-143 747-753 787-793 807-813 
1640.5 1625.5-1655.5 1687.5-1693.5 1697.5-1703.5 1737.5-1743.5 1757.5-1763.5 

691 676-706 738-744 748-754 788-794 808-814 

1641.5 1626.5-1656.5 1688.5-1694.5 1698.5-1704.5 1738.5-1744.5 1758.5-1764.5 

692 677-107 739-745 749-755 789-795 809-815 

1642.5 é 1627.5-1657.5 1689.5-1695.5 1699.5-1705.5 1739.5-1745.5 1759.5-1765.5 

693 678-708 740-746 750-756 790-796 810-816 

1643.5 1628.5-1658.5 1690.5-1696.5 1700.5-1706.5 1740.5-1746.5 1760.5-1766.5 

694 679-709 741-747 751-757 791-797 811-817 
1644.5 1629.5-1659.5 1691.5-1697.5 1701.5-1707.5 1741.5-1747.5 1761.5-1767.5 

695 680-710 742-748 752-758 792-798 812-818 
1645.5 1630.5-1660.5 1692.5-1698.5 1702.5-1708.5 1742.5-1748.5 1762.5-1768.5 

696 681-711 743-749 753-7159 793-799 813-819 

1646.5 i 1631.5-1661.5 16938.5-1699.5 1703.5-1709.5 1743.5-1749.5 1763.5-1769.5 

697 682-712 744-750 754-760 794-800 814-820 

1647.5 1632.5-1662.5 1694.5-1700.5 1704.5-1710.5 1744.5-1750.5 1764.5-1770.5 

698 683-713 745-751 755-761 795-801 R15-R21 

1648.5 1633.5-1663.5 1695.5-1701.5 1705.5-1711.5 1745.5-1751.5 1765.5-1771.5 

699 684-714 746-752 756-762 796-802 816-822 

1649.5 1634.5-1664.5 1696.5-1702.5 1706.5-1712.5 1746.5-1752.5 1766.5-1772.5 

700 685-715 147-153 757-763 797-803 817-823 

4656.5 240s 2.228 1635.5-1665.5 1697.5-1703.5 1707.5-1713.5 1747.5-1753.5 1767.5-1773.5 

701 686-716 748—754 758-764 798-804 818-824 
TE6L Bishi ae 1636.5-1666.5 1698.5-1704.5 1708.5-1714.5 1748.5-1754.5 1768.5-1774.5 

702 687-717 749-755 759-765 799-805 819-825 
TE52 Sil eee 1637.5—-1667.5 1699.5-1705.5 1709.5-1715.5 1749.5-1755.5 
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AGO 10032A 

Ci, TM 11-5820-461-12 

Receiver channel/frequency 

Required separation 

—_$—$< | 

688-718 © 
1638.5-1668.5 

689-719 
1639.5-1669.5 

690-720 
1640.5-1670.5 

691-721 
1641.5-1671.5 

692-722 
1642.5-1672.5 

693-723 
1643.5-1673.5 

694-724 
1644.5-1674.5 

695-725 
1645.5-1675.5 

696-726 
1646.5-1676.5 

697-727 
1647.5-1677.5 

698-728 
1648.5-1678.5 

699-729 
1649.5-1679.5 

700-730 
1650.5-1680.5 

701-731 
1651.5-1681.5 

702-732 
1652.5-1682.5 

103-733 
1653.5-1683.5 

704-734 
1654.5-1684.5 

7105-735 
1655.5-1685.5 

706-736 
1656.5-1686.5 

707-737 
1657.5-1687.5 

708-738 
1658.5-1688.5 

709-739 
1659.5-1689.5 

710-740 
1660.5-1690.5 

711-741 
1661.5-1691.5 

712-742 
1662.5-1692.5 

713-743 
1663.5-1693.5 

714-744 
1664.5-1694.5 

+50 (+3) 

750-756 

1700.5-1706.5 

751-757 

1701.5-1707.5 

752-758 

1702.5-1708.5 
753-759 

1703.5-1709.5 

754-760 

1704.5-1710.5 

755-761 

1705.5-1711.5 

756-762 

1706.5-1712.5 

757-763 
1707.5-1713.5 

758-764 

1708.5-1714.5 

759-765 

1709.5-1715.5 

760-766 

1710.5-1716.5 

761-767 

1711.5-1717.5 

762-768 

1712.5-1718.5 

763-769 

1713.5-1719.5 

764-770 
1714.5-1720.5 

765-771 

1715.5-1721.5 

766-772 

1716.5-1722.5 

767-7173 
1717.5-1723.5 

768-774 

1718.5-1724.5 

769-775 
1719.5-1725.5 

770-776 

1720.5-1726.5 

771-777 

1721.5-1727.5 

772-778 

1722.5-1728.5 

773-779 

1723.5-1729.5 

774-780 
1724.5-1730.5 

775-781 

1725.5-1731.5 

776-782 

1726.5-1732.5 1 
i 

+60 (+38) 

760-766 

1710.5-1716.5 
761-767 

1711.5-1717.5 

762-768 

1712.5-1718.5 
763-769 

1713.5-1719.5 

764-770 

1714.5-1720.5 
765-771 

1715.5-1721.5 

766-772 

1716.5-1722.5 

767-773 
1717.5-1723.5 

768-774 

1718.5-1724.5 

769-775 

1719.5-1725.5 

770-776 

1720.5-1726.5 

771-777 
1727.5-1727.5 

772-7718 

1722.5-1728.5 
773-779 

1723.5-1729.5 

774-780 

1724.5-1730.5 

775-781 

1725.5-1731.5 

776-782 

1726.5-1732.5 
777-7183 

1727.5-1733.5 

778-784 

1728.5-1734.5 

779-785 

1729.5-1735.5 

780-786 

1730.5-1736.5 

781-787 

1731.5-1737.5 
782-788 

1732.5-1738.5 

783-789 

1733.5-1739.5 

784-790 
1734.5-1740.5 

785-791 

1735.5-1741.5 

786-792 

1736.5-1742.5 

+100 (+8) 

800-806 
1750.5-1756.5 

801-807 
1751.5-1757.5 

802-808 
1752.5-1758.5 

803-809 
1753.5-1759.5 

804-810 
1754.5-1760.5 

805-811 
1755.5-1761.5 

806-812 
1756.5-1762.5 

807-813 
1757.5-1763.5 

808-814 
1758.5-1764.5 

809-815 
1759.5-1765.5 

810-816 
1760.5-1766.5 

811-817 
1761.5-1767.5 

812-818 
1762.5-1768.5 

813-819 
1763.5-1769.5 

814-820 
1764.5-1770.5 

815-821 
1765.5-1771.5 

816-822 
1766.5-1772.5 

817-823 
1767.5-1773.5 

818-824 
1768.5-1774.5 

819-825 
1769.5-1775.5 

820-826 
1770.5-1776.5 

821-827 
1771.5-1777.5 

822-828 
1772.5-1778.5 

823-829 
1773.5-1779.5 

824-830 
1774.5-1780.5 

825-831 
1775.5-1781.5 

826-832 
| 1776.5-1782.5 

+120 (+3) 

820-826 
1770.5-1776.5 

821-827 

1771.5-1777.5 
822-828 

1772.5-1778.5 

823-829 

1773.5-1779.5 

824-830 
1774.5-1780.5 

825-831 

1775.5-1781.5 

826-832 

1776.5-1782.5 

827-833 

1777.5-1783.5 

828-834 

1778.5-1784.5 

829-835 

1779.5-1785.5 

830-836 
1780.5-1786.5 

831-837 

1781.5-1787.5 

832-838 

1782.5-1788.5 

833-839 

1783.5-1789.5 

834-840 

1784.5-1790.5 

835-841 

1785.5-1791.5 

836-842 

1786.5-1792.5 

837-843 

1787.5-1793.5 

838-844 

1788.5-1794.5 

839-845 

1789.5-1795.5 

840-846 

1790.5-1796.5 

841-847 

1791.5-1797.5 

842-848 
1792.5-1798.5 

843-849 

1793.5-1799.5 

844-850 

1794.5-1800.5 

845-851 
1795.5-1801.5 

846-852 

1796.5-1802.5 
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Cl, TM 11-5820-461-12 

High-band Receiver channel/frequency 
transmitter 

Required separation 

Frequency Channel —15 to +15 +50 (+3) +60 (+3) +100 (+8) iia 5 (+3) 

730 715-745 777-783 787-793 827-833 847-853 
Ate Sk 1665.5-1695.5 1727.5-1733.5 1737.5-1743.5 1777.5-1783.5 1797.5-1803.5 

731 716-746 778-784 788-794 828-834 848-854 
1681.5 237% - =. Ss 1666.5-1696.5 1728.5-1734.5 1738.5-1744.5 | 1778.5-1784.5 1798.5-1804.5 

732 717-747 779-185 789-795 829-835 849-855 
EGS2 Pd. - = =e 1667.5-1697.5 1729.5-1735.5 1739.5-1745.5 1779.5-1785.5 1799.5-1805.5 

733 718-748 780-786 790-796 830-836 850-856 
1683.5 ee 1668.5-1698.5 1730.5-1736.5 1740.5-1746.5 | 1780.5-1786.5 1800.5-1806.5 

734 719-749 781-787 791-797 831-837 851-857 
HORA 29) -- 3-58 1669.5-1699.5 | 1731.5-1787.5 1741.5-1747.5 | 1781.5-1787.5 1801.5-1807.5 

735 720-750 782-788 792-798 832-838 852-858 
1685.5. 5 - 2-22 1670.5-1700.5 | 1732.5-1738.5 1742.5-1748.5 | 1782.5-1788.5 1802.5-1808.5 

736 721-751 783-789 793-799 838-839 853-859 
1686.5 = 1671.5-1701.5 | 1733.5-1739.5 1743.5-1749.5 | 1783.5-1789.5 1803.5-1809.5 

737 722-752 784-790 794-800 834-840 854-860 
1687.5 = 1672.5-1702.5 | 1734,.5-1740.5 1744.5-1750.5 | 1784.5-1790.5 1804.5-1810.5 

738 723-753 785-791 795-801 835-841 855-861 
1688.5 a6 1673.5-1703.5 | 1735.5-1741.5 1745.5-1751.5 1785.5-1791. 1805.5-1811.5 

739 724-754 786-792 796-802 836-842 856-862 
1689.5 er 1674.5-1704.5 | 1736.5-1742.5 1746.5-1752.5 | 1786.5-1792.5 1806.5-1812.5 

740 725-755 787-793 797-803 837-843 857-863 
1690.5 ace 1675.5-1705.5 | 1737.5-1743.5 1747.5-1753.5 | 1787.5-1793.5 1807.5-1813.5 

741 726-756 788-794 798-804 838-844 858-864 
1691.5 — 1676.5-1706.5 | 1738.5-1744.5 1748.5-1754.5 | 1788.5-1794.5 1808.5-1814.5 

742 727-757 789-795 799-805 839-845 859-865 
1692.5 1677.5-1707.5 1739.5-1745.5 1749.5-1755.5 | 1789.5-1795.5 1809.5-1815.5 

743 728-758 790-796 800-806 840-846 860-866 
1693.5 1678.5-1708.5 | 1740.5-1746.5 1750.5-1756.5 | 1790.5-1796.5 1810.5-1816.5 

744 729-759 791-797 801-807 841-847 861-867 
1694.5 - 1679.5-1709.5 | 1741.5-1747.5 1751.5-1757.5 | 1791.5-1797.5 1811.5-1817.5 

745 730-760 792-798 802-808 842-848 862-868 
1695.5 ~~ - 1680.5-1710.5 | 1742.5-1748.5 1752.5-1758.5 | 1792.5-1798.5 1812.5-1818.5 

746 731-761 793-799 8303-809 843-849 863-869 
1696.5 | ------ 1681.5-1711.5 | 1743.5-1749.5 1753.5-1759.5 | 1793.5-1799.5 1813.5-1819.5 

747 732-762 794-800 804-810 844-850 864-870 
1697.5 te 1682.5-1712.5 | 1744.5-1750.5 1754.5-1760.5 | 1794.5-1800.5 1814.5-1820.5 

748 733-763 795-801 805-811 845-851 865-871 
LBOS-B ete - + =» 1683.5-1713.5 | 1745.5-1751.5 1755.5-1761.5 | 1795.5-1201.5 1815.5-1821.5 

749 734-764 796-802 806-812 846-852 866-872 
1699.5 eee 1684.5-1714.5 | 1746.5-1752.5 1756.5-1762.5 | 1796.5-1802.5 1816.5-1822.5 

750 735-765 797-803 807-813 847-853 867-873 

sqie tL 1685.5-1715.5 | 1747.5-1753.5 1757.5-1763.5 | 1797.5-1803.5 1817.5-1823.5 
751 736-766 798-804 808-814 848-854 868-874 

SACRA Lc: 1686.5-1716.5 1748.5-1754.5 1758.5-1764.5 1798.5-1804.5 1818.5-1824.5 
7152 737-767 799-805 809-815 849-855 869-875 

1702.8 ho 1687.5-1717.5 | 1749.5-1755.5 1759.5-1765.5 | 1799.5-1805.5 1819.5-1825.5 
753 738-768 800-806 810-816 850-856 870-876 

wwe 1688.5-1718.5 | 1750.5-1756.5 1760.5-1766.5 | 1800.5-1806.5 1820.5-1826.5 
754 739-769 801-807 811-817 851-857 871-877 

s7Uaga ets 1689.5-1719.5 | 1751.5-1757.5 1761.5-1767.5 | 1801.5-1807.5 1821.5-1827.5 
155 740-770 802-808 812-818 852-858 872-878 

1705.5 roe 1690.5-1720.5 | 1752.5-1758.5 1762.5-1768.5 | 1802.5-1808.5 1822.5-1828.5 
156 741-771 803-809 813-819 853-859 873-879 

170656 1__1.. 1691.5-1721.5 | 1753.5-1759.5 1763.5-1769.5 | 1803.5-1809.5 1823.5-1829.5 
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Cl, TM 11-5820-461-12 

—— oo 

@outee Receiver channel/frequency 

Required separation 

Frequency | Channel —15 to +15 +50 (+3) +60 (+3) +100 (+3) +120 (+8) 

157 742-172 804-810 814-820 854-860 874-880 
te 1692.5-1722.5 1754.5-1760.5 1764.5-1770.5 | 1804.5-1810.5 1824.5-1830.5 

758 743-773 805-811 815-821 855-861 875-881 
er0eG. |. .....- 1693.5-1723.5 1755.5-1761.5 1765.5-1771.5 1805.5-1811.5 1825.5-1831.5 

759 744-774 806-812 816-822 856-862 876-882 
oo! a 1694.5-1724.5 1756.5-1762.5 1766.5-1772.5 1806.5-1812.5 1826.5-1832.5 

760 7145-775 807-813 817-823 857-863 877-883 
1710.5 +o 1695.5-1725.5 1757.5-1763.5 1767.5-1773.5 1807.5-1813.5 1827.5-1833.5 

761 746-776 808-814 818-824 858-864 878-884 
SS aa 1696.5-1726.5 1758.5-1764.5 1768.5-1774.5 | 1808.5-1814.5 1828.5-1834.5 

762 TAT—-177 809-815 819-825 859-865 879-885 
1712.5 i 1697.5-1727.5 1759.5-1765.5 1769.5-1775.5 1809.5-1815.5 1829.5-1835.5 

163 748-778 810-816 820-826 860-866 880-886 
oS 1698.5-1728.5 1760.5-1766.5 1770.5-1776.5 | 1810.5-1816.5 1830.5-1836.5 

764 749-779 811-817 821-827 861-867 881-887 
1714.5 . as 1699.5-1729.5 1761.5-1767.5 1771.5-1777.5 | 1811.5-1817.5 1831.5-1837.5 

165 750-780 812-818 822-828 862-868 882-888 
eS a ene 1700.5-1730.5 1762.5-1768.5 1772.5-1778.5 1812.5-1818.5 1832.5-1888.5 

766 751-781 813-819 823-829 863-869 883-889 
(a 1701.5-1781.5 1768.5-1769.5 1773.5-1779.5 1813.5-1819.5 1833.5-1889.5 

167 152-782 814-820 824-830 864-870 884-890 
JAS 1702.5-1732.5 1764.5-1770.5 1774.5-1780.5 | 1814.5-1820.5 1884.5-1840.5 

768 7153-783 815-821 825-831 865-871 885-891 
UO ae 1703.5-1733.5 1765.5-1771.5 1775.5-1781.5 1815.5-1821.5 1835.5-1841:5 

769 7154-784 816-822 826-832 866-872 886-892 
1719.5 Sele 1704.5-1734.5 1766.5-1772.5 1776.5-1782.5 1816.5-1822.5 1836.5-1842.5 

770 755-785 817-823 827-833 867-873 887-893 
1720b 2 - - - 1705.5-1735.5 1767.5-1773.5 1777.5-1783.5 1817.5-1823.5 1837.5-1843.5 

771 756-786 818-824 828-834 868-874 888-894 
eS GS aa 1706.5-1736.5 1768.5-1774.5 1778.5-1784.5 1818.5-1824.5 1838.5-1844.5 

772 757-787 819-825 829-835 869-875 889-895 
1722.5 Be 1707.5-1737.5 1769.5-1775.5 1779.5-1785.5 1819.5-1825.5 1839.5-1845.5 

7173 758-788 820-826 830-836 870-876 890-896 
‘es ne ar 1708.5-1738.5 1770.5-1776.5 1780.5-1786.5 1820.5-1826.5 1840.5-1846.5 

174 759-789 821-827 831-837 871-877 891-897 
UC 1709.5-1739.5 1771.5-1777.5 1781.5-1787.5 1821.5-1827.5 1841.5-1847.5 

7175 760-790 822-828 832-838 872-878 892-898 
0s ie i 1710.5-1740.5 1772.5-1778.5 1782.5-1788.5 1822.5-1828.5 1842.5-1848.5 

776 761-791 823-829 833-839 873-879 893-899 
1726.5 1s 1711.5-1741.5 1773.5-1779.5 1783.5-1789.5 1823.5-1829.5 1843.5-1849.5 

777 762-792 824-830 834-840 874-880 894-899 
1727.5 ue 1712.5-1742.5 | 19774.5-1780.5 1784.5-1790.5 1824.5-1830.5 1844.5-1849.5 

778 763-793 825-831 835-841 875-881 895-899 
1728.5 bee 1713.5-1743.5 | 19775.5-1781.5 1785.5-1791.5 1825.5-1831.5 1845.5-1849.5 

779 764-794 826-832 836-842 876-882 896-899 
1729.5 Fes 1714.5-1744.5 | 19776.5-1782.5 1786.5-1792.5 1826.5-1832.5 1846.5-1849.5 

780 165-795 827-833 837-843 877-883 897-899 
1730.5 Leen. 1715.5-1745.5 | 1977.5-1783.5 1787.5-1793.5 1827.5-1833.5 1847.5-1849.5 

781 766-796 828-834 838-844 878-884 898-899 
1731.5 ae 1716.5-1746.5 | 4778.5-1784.5 1788.5-1794.5 1828.5-1834.5 1848.5-1849.5 

782 767-797 829-835 839-845 879-885 -899 
1732.5 1717.5-1747.5 | 4779.5-1785.5 1789.5-1795.5 1829.5-1835.5 ~1849.5 

783 7168-798 830-836 840-846 880-886 
1733.5 1718.5-1748.5 | 1780.5-1786.5 1790.5-1796.5 1830.5-1836.5 
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Cl, TM 11-5820-461-12 

High-band 
transmitter 

Frequency Channel 

784 

1734.5 ae 

785 

1735.5 a 

786 

1736.5 Lea 

787 

7Sieos le «sb Se 

788 

1738.5 j 

789 

1739.5 

790 

1740.5 == 

791 

1741.5 Be 

792 

1742.5 ay 

793 

1743.5 Pe 

794 

1744.5 Ets 

795 

1745.5 se 

796 

1746.5 ee 

797 

1747.5 4 

798 

1748.5 ew 

799 

1749.5 erg 

800 

1750.5 ae 

801 

1751.5 ies 

802 

1752.5 4 sea 

803 

DBS ID aa) oh hee 

804 

SUOLG i 2 

805 

E7556 0! ode 

806 

PISGBHAN 3222 

807 

shy psy Gls ec Meee tray 2 

808 

1233: 9a es a 

809 

1759.5 ee 

810 

LGGO.5 | 2c se 

eee
 

—15 to +15 
SS | ee  — —$ 

7169-799 
1719.5-1749.5 

7710-800 
1720.5-1750.5 

771-801 
1721.5-1751.5 

772-802 
1722.5-1752.5 

773-803 
1728.5-1758.5 

774-804 
1724.5-1754.5 

715-805 
1725.5-1755.5 

716-806 
1726.5-1756.5 

7711-807 
1727.5-1757.5 

778-808 
1728.5-1758.5 

719-809 
1729.5-1759.5 

780-810 
1730.5-1760.5 

781-811 
1731.5-1761.5 

782-812 
1732.5-1762.5 

783-818 
1733.5-1763.5 

784-814 
1784.5-1764.5 

785-815 
1735.5-1765.5 

786-816 
1736.5-1766.5 

787-817 
1737.5-1767.5 

788-818 
1738.5-1768.5 

789-819 
1739.5-1769.5 

790-820 
1740.5-1770.5 

791-821 
1741.5-1771.5 

792-822 
1742.5-1772.5 

7193-823 
1743.5-1773.5 

794-824 
1744.5-1774.5 

795-825 
1745.5-1775.5 

Receiver channel/frequency 

rnp
 cnc Cn 

Required separation 

+50 (+3) 

831-837 
1781.5-1787.5 

832-838 
1782.5-1788.5 

833-839 
1783.5-1789.5 

834-840 

1784.5-1790.5 
835-841 

1785.5-1791.5 

836-842 
1786.5-1792.5 

837-843 

1787.5-1793.5 
838-844 

1788.5-1794.5 
839-845 

1789.5-1795.5 

840-846 
1790.5-1796.5 

841-847 
1791.5-1797.5 

842-848 
1792.5-1798.5 

843-849 

1793.5-1799.5 

844-850 
1794.5-1800.5 

845-851 

1795.5-1801.5 

846-852 
1796.5-1802.5 

847-853 

1797.5-1803.5 
848-854 

1798.5-1804.5 
849-855 

1799.5-1805.5 
850-856 

1800.5-1806.5 

851-857 

1801.5-1807.5 

852-858 
1802.5-1808.5 

853-859 

1803.5-1809.5 

854-860 
1804.5-1810.5 

855-861 

1805.5-1811.5 

856-862 
1806.5-1812.5 

857-863 

1807.5-1813.5 

+60 (+3) 

841-847 

1791.5-1797.5 
842-848 

1792.5-1798.5 
843-849 

1793.5-1799.5 

844-850 
1794.5-1800.5 

845-851 
1795.5-1801.5 

846-852 
1796.5-1802.5 

847-853 

1797.5-1803.5 

848-854 
1798.5-1804.5 

849-855 
1799.5-1805.5 

850-856 

1800.5-1806.5 

851-857 

1801.5-1807.5 

852-858 
1802.5-1808.5 

853-859 

1803.5-1809.5 

854-860 
1804.5-1810.5 

855-861 

1805.5-1811.5 

856-862 

1806.5-1812.5 

857-863 
1807.5-1813.5 

858-864 
1808.5-1814.5 

859-865 

1809.5-1815.5 
860-866 

1810.5-1816.5 

861-867 
1811.5-1817.5 

862-868 
1812.5-1818.5 

863-869 
1813.5-1819.5 

864-870 
1814.5-1820.5 

865-871 
1815.5-1821.5 

866-872 
1816.5-1822.5 

867-873 

1817.5-1823.5 

+100 (+3) 
—— 

881-887 

1831.5-1837.5 

882-888 
1832.5-1838.5 

883-889 

1833.5-1839.5 

884-890 
1834.5-1840.5 

885-891 

1835.5-1841.5 

886-892 
1836.5-1842.5 

887-893 

1837.5-1843.5 

888-894 

1838.5-1844.5 

889-895 

1839.5-1845.5 
890-896 

1840.5-1846.5 

891-897 

1841.5-1847.5 

892-898 
1842.5-1848.5 

893-899 
1843.5-1849.5 

894-899 
1844.5-1849.5 

895-899 

1845.5-1849.5 

896-899 
1846.5-1849.5 

897-899 

1847.5-1849.5 

898-899 
1848.5-1849.5 

-899 
-1849.5 

+120 (+3) 
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Ci, TM 11-5820-461-12 

Toeecaice Receiver channel/frequency 

Required separation 

Frequency Channel —15 to +15 +50 (+3) +60 (+3) +100 (+8) +120 (+8) 

811 7196-826 858-864 868-874 
es 1746.5-1776.5 1808.5-1814.5 1818.5-1824.5 

812 197-827 859-865 869-875 
17625 | ..-i-. 1747.5-1777.5 1809.5-1815.5 1819.5-1825.5 

813 798-828 860-866 870-876 
Co ar 1748.5-1778.5 1810.5-1816.5 1820.5-1826.5 

814 799-829 861-867 871-877 
ve i 1749.5-1779.5 1811.5-1817.5 1821.5-1827.5 

815 800-830 862-868 872-878 
cs 1750.5-1780.5 1812.5-1818.5 1822.5-1828.5 

816 801-831 863-869 873-879 
os 1751.5-1781.5 1813.5-1819.5 1823.5-1829.5 

817 802-832 864-870 874-880 or 
i 1752.5-1782.5 1814.5-1820.5 1824.5-1830.5 

818 803-833 865-871 875-881 
i i 1753.5-1783.5 1815.5-1821.5 1825.5-1831.5 

819 804-834 866-872 876-882 
1769-5) | _.._-- 1754.5-1784.5 1816.5-1822.5 1826.5-1832.5 

820 805-835 867-873 877-883 
a) i 1755.5-1785.5 1817.5-1823.5 1827.5-1833.5 

821 806-836 868-874 878-884 
ce 1756.5-1786.5 1818.5-1824.5 1828.5-1834.5 

822 807-837 869-875 879-885 
i 1757.5-1787.5 1819.5-1825.5 1829.5-1835.5 

823 808-838 870-876 880-886 
ad 1758.5-1788.5 1820.5-1826.5 1830.5-1836.5 

824 809-839 871-877 881-887 
Ciel Ta 1759.5-1789.5 1821.5-1827.5 1831.5-1837.5 

825 810-840 872-878 882-888 
hit eas es 1760.5-1790.5 1822.5-1828.5 1832.5-1838.5 

826 811-841 873-879 883-889 
iG ft 1761.5-1791.5 1823.5-1829.5 1833.5-1839.5 

827 812-842 874-880 884-890 
Coles in 1762.5-1792.5 1824.5-1830.5 1834.5-1840.5 

828 813-843 875-881 885-891 
DT TOe 8 foe - - 1763.5-1793.5 1825.5-1831.5 1835.5-1841.5 

829 814-844 876-882 886-892 
a 1764.5-1794.5 1826.5-1832.5 1836.5-1842.5 

830 815-845 877-883 887-893 
(  ——— 1765.5-1795.5 1827.5-1833.5 1837.5-1843.5 

831 816-846 878-884 888-894 
4781.55) -2-2.- 1766.5-1796.5 1828.5-1834.5 1838.5-1844.5 

832 817-847 879-885 889-895 
0 1767.5-1797.5 1829.5-1835.5 1839.5-1845.5 

833 818-848 880-886 890-896 
Lok ae 1768.5-1798.5 1830.5-1836.5 1840.5-1846.5 

834 819-849 881-887 891-897 
R7oap | es. 1769.5-1799.5 1831.5-1837.5 e408 E47 

835 820-850 882-888 892-898 
a780507 >|. ---.- 1770.5-1800.5 1832.5-1838.5 1842.5-1848.5 

836 821-851 883-889 893-899 
ly 1771.5-1801.5 1833.5-1839.5 1843.5-1849.5 

837 822-852 884-890 894-899 
ge ie 1772.5-1802.5 1834.5-1840.5 1844.5-1849.5 
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Cl, TM 11-5820-461-12 

High-band cremeesneGe Receiver channel/frequency 

Required separation 

Frequency | Channel —15to +15 | +50 (+3) +60 (+8) +100 (+8) +120 (+8) 

838 823--853 885-891 895-899 

AT8S8-5° dy 32. 1773.5-1803.5 1835.5-1841.5 1845.6-1849.5 

839 824-854 886-892 896-899 

L789" ll) cae see 1774.5-1804.5 1836.5-1842.5 1846.5-1849.5 

840 825-855 887-893 897-899 

SOI Gro ee 1775.5-1805.5 1837.5-1843.5 1847.5-1849.5 

841 826-856 888-894 898-899 

Pee Samp (ree 1776.5-1806.5 1838.5-1844.5 1848.5-1849.5 

842 827-857 889-895 -899 

W792%P a aes 1777.5-1807.5 1839.5-1845.5 —1849.5 

843 828-858 890-896 

PSS > 7 oss 1778.5-1808.5 1840.5-1846.5 

844 — 829-859 891-897 

A794 7 ee 1779.5-1809.5 1841.5-1847.5 

845 830-860 892-898 

1795.5 2 1780.5-1810.5 1842.5-1848.5 

831-861 893-899 
PGs Fs 1781.5-1811.5 1843.5-1849.5 

847 832-862 894-899 
1797.5 au 1782.5-1812.5 1844.5-1849.5 

848 833-868 895-899 
1798.5 Ae 1783.5-1813.5 1845.5-1849.5 

849 834-864 896-899 
1799.5 fs 1784.5-1814.5 1846.5-1849.5 

850 835-865 897-899 
18005 |... 1785.5-1815.5 1847.5-1849.5 

851 836-866 898-899 
1801.5 Ie 1786.5-1816.5 1848.5-1849.5 

852 837-867 -899 
1802.5 Be Ors 1787.5-1817.5 -~1849.5 

853 838-868 
ageas” He Lut. 1788.5-1818.5 

854 839-869 
1804.5 | __.._. 1789.5-1819.5 

855 840-870 
105% 7 AL. 1790.5-1820.5 

856 841-871 
18065" | Le 1791.5-1821.5 

857 842-872 
19075 > 4s cds 1792.5-1822.5 

858 843-873 
18085° | ..._-- 1798.5-1823.5 

859 844-874 
$0054) 22h 1794.5-1824.5 

860 845-875 
18105" ]° 2. t -3 1795.5-1825.5 

861 846-876 
1S et 1796.5-1826.5 

862 847-877 
{e126 4? 2 1797.5-1827.5 

863 848-878 
TIS 1) aE 1798.5-1828.5 

864 849-879 
1814.5 ase 1799.5-1829.5 
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Cl, TM 11-5820-461-12 

‘easel Receiver channel/frequency 

Required separation 

Frequency Channel —15 to +15 +50 (+3) +60 (+8) +100 (+3) +120 (+8) 

865 850-880 

oS i 1800.5-1830.5 

866 851-881 

BGs rls st =. 1801.5-1831.5 

867 852-882 
oe i a ee 1802.5-1832.5 

868 853-883 

fees | 8]. - 1803.5-1833.5 

869 854-884 

Ber ores. So .'- 1804.5-1834.5 

870 855-885 

1820.5 Sf 3 ee 1805.5-1835.5 

871 856-886 

$oel.o). fe ---.~- 1806.5-1836.5 

872 857-887 

eee 1807.5-1837.5 

873 858-888 

OSS i 1808.5-1838.5 

874 859-889 

eee.pelg Glu.) 1809.5-1839.5 

875 860-890 

oS ee 1810.5-1840.5 

876 861-891 

a 1811.5-1841.5 

877 862-892 

SOUS Al) Fhe... 1812.5-1842.5 

878 863-893 

ee A a 1813.5-1843.5 

879 864-894 

aT Sl 1814.5-1844.5 

886 865-895 

1830.0 (0 2S - 1815.5-1845.5 

881 866-896 

Poor Ooelh . Y. 1816.5-1846.5 

882 867-897 

|S he ea oe 1817.5-1847.5 

883 868-898 

CES Aes aeons 1818.5-1848.5 

884 869-899 

JSS oes re 1819.5-1849.5 

885 870-899 

$635.50) ures ox - 1820.5-1849.5 

886 871-899 

PERO. tier: 2s . - 1821.5-1849.5 

887 872-899 

ey lle 1822.5-1849.5 

888 873-899 

1838.5 tt 1823.5-1849.5 

889 874-899 

i a 1824.5-1849 

890 875-899 

Tosee | 1825.5-1849.5 

891 876-899 

1841.5 3 1826.5-1849.5 
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T™ 11-5820-461-12 

Receiver channel/frequency 

Required separation 

+60 (+3) +120 (+8) +100 (+3) 
-——$——— | | eee | | 

High-band 
transmitter 

Frequency Channel —15 to +15 +50 (+3) 

892 877-899 

1842.5 1827.5-1849.5 

893 878-899 

1843.5 1828.5--1849.5 

894 879-899 

1844.5 1829.5-1849.5 

895 | 880- 899 
1845.5 | =1830.5-1849.5 

896 881-899 
1846.5 1831.5-1849.5 

897 882-899 

1847.5 1832.5-1849.5 

898 883-899 

1848.5 1833.5-1849.5 

899 884-899 
1849.5 1834.5-1849.5 

2-4. Shelter Requirements 
The shelter used to house the radio set when 

it is to be installed without the use of a sup- 

plied shelter should provide the following: 
a. Protection from bad weather. 

b. A dry, secure mounting, free from vibra- 
tion, that furnishes support for the equipment 

in a level position. 
c. Sufficient space for satisfactory mainte- 

nance and operation of the equipment. 
d. Adequate lighting for day and night op- 

erations with the front panel markings easily 

recognizable. 
e. A floorspace approximately 2 feet by 2 

feet and a minimum ceiling height of 3 feet 

to allow for stack mounting the equipment. 

f. A power source of 115 volts +17 percent, 
47 to 63 cps, 12 amperes, for each radio set 

stack. 

2-5. Tools Required for Installation 
The installation of the radio set does not 

require the use of any special tools or test 

equipment. All necessary tools are supplied in 

the accessory case. 

a. The following tools are required for the 

installation of transmitter, and receiver. Some 

are included with the radio sets (app. B). 

(1) 5/16-inch socket wrench. 
(2) 7/16-inch socket wrench. 

(3) 4-inch screwdriver. 

(4) 214-inch screwdriver. 

2-40 Change 7 

b. The tools with Mast AB—577/GRC for in- 

stallation of the AT-903/G include the follow- 

ing: 

(1) Spanner wrench. 

(2) Mast-section clamp tool. 
(3) Sledge hammex. 

(4) Chisel-joint digging bar. 

2-6. Antenna Site 
The antenna site should be large enough for 

adequate installation and be reasonably flat 

and clear of obstructions. The maximum sepa-: 

ration between Mast AB-577/GRC and the 

shelter should not be more than 60 feet. The 
antenna components are shown in figures 1-7 
and 1-8. The MK-806/GRC is not supplied 

with the radio sets. It may be obtained and in- 
stalled with the AB-577/GRC to raise AT-903/ 
G to 75 feet. 

2-7. Antenna AT-903/G Adjustment 
a. Antenna AT-903/G (fig. 1-7) is provided 

with a removable three-legged mounting frame 

which is used to position the horn for either 
horizontal or vertical polarization. This mount- 

ing frame may be detached from the AT-903/G 
by pulling the rings of the three ball-lock pins 
that secure the mounting frame legs to the 
horizontal or vertical polarization mounting 
lugs on the horn. The mounting frame is at- 

tached to the horn for either type of polariza- 
tion by aligning the holes in the legs of the 
mounting frame with the holes in the horn 

AGO 10082A 



mounting lugs. Set the ball-lock pins until the 
ball locks have passed through the holes and 
are visible. The ball-lock pins should then be 
pulled back without the use of the release 
rings to make sure that the lock mechanism 
works. B, figure 1-7 illustrates the horn posi- 
tion for vertical polarization, and A illus- 

trates the horn position for horizontal polari- 
zation. An arrow is painted on some antennas 
to indicate the horn polarity with respect to 
the horizon. 

b. To install Antenna AT-903/G and Mast 

AB-577/GRC, refer to TM 11-5820-538-12. 

2-8. Cable Connections and Grounding 

a. Cable Connections. Refer to figure 6-3 
for typical cable connections between the 
components of the radio set. The illustration 

also shows the cable connections for as- 
sociated telephone carrier terminal or repea- 
ter station equipment. 

b. Grounding. Use heavy gage, insulated 
wire or ground straps to connect the GRD 
binding post on Power Supply 

Mpp-2054(*)/GRC to an earth grounding facil- 

ity. 
c. PCM Operation. After all the radio links 

have been satisfactorily lined up (para 3-16), 

the video transmission signal cable of the pem 
equipment is connected to the PCM IN recep- 
tacle on the T—-893(P)/GRC and the order-wire 
cable is connected to the PCM ORDER WIRE 
connector. Connect the receiver signal cable 
of the pem equipment to the PCM OUT recep- 
tacle on the receiver. 

d. Fdm Operation. 

(1) Connect the spiral-four cable from the 
pem equipment to the FDM CABLE CON- 
NECTIONS binding posts. 

(2) Set the FDM OUTPUT TRAFFIC 
CHAN switch according to the type of carrier 
terminal equipment (4- or 12/24-channel 
equipment). 

2-9. Wavemeter Vernier Scale Interpreta- 
tion 

(fig. 2-2) 

To set the wavemeter, special procedures 

T™ 11-5820—-461-12 

must be followed because of the intricate in- 
terpretation of the wavemeter vernier scale. 
Remove the wavemeter chart from its slot in 
either the amplifier-converter “or the 
amplifier-oscillator. Determine the waveme- 
ter setting by looking up the channel number 

to be used in the CHN column of the chart. 

When the transmitter is being tuned, use 

either the dial setting in the MAIN TUNE or 
OUT FREQ. columns as stated in the proce- 
dures; when the receiver is being tuned, use 
the dial setting in the REC. OSC. column. For 

example: when a setting of 961.7 is required 
according to the wavemeter chart, the 

wavemeter adjustment procedures are given 
in a through e below: 

a. Assume that a setting corresponding to 
961.7 is desired. 

CAUTION 

To prevent damage to the wavemeter 

main dial assembly, tune slowly and 

avoid forcing main dial against end 
stop. 

b. Rotate the main dial knob until the 

number 9 on the hundreds (drum window) is 

directly under the index line. 

c. Again rotate the main dial knob clock- 
wise until the 61 gradation (line) on the units 

scale is directly under the zero line on the 

vernier scale. 

d. Continue turning the main dial slowly 

clockwise until the seven-tenths gradation on 

the vernier scale exactly coincides with a 

gradation on the units scale. 

e. Reading the dial is the reverse of insert- 
ing a setting. A gradation on the vernier 
scale, counterclockwise from the zero line, 

which coincides with a gradation on the units 
scale is the dial setting in tenths; the units 
gradation under, or to the right of, the zero 

line is the dial setting in units; and the 
number on the hundreds (drum window) 

under the index line is the dial setting in 
hundreds. 
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INDEX LINE HUNDREOS 
(ORUM WINDOW) 

TENTHS 
(VERNIER) 

ZERO LINE 

UNITS (MAIN DIAL) 

KNOB 

EL5820-461-12-C4-TM-8 

Figure 2-2. Interpretation of vernier scale on outer ring 

of main dial. 
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CHAPTER 3 

OPERATING INSTRUCTIONS 

Section I. 

Note. This section covers only items used by the 

operator; items used by higher category maintenance 

personnel are covered in instructions for the appropriate 

maintenance category. 

Caution: To avoid receiver crystal dam- 

age, the REC SIG-1 and OSCILLATOR con- 

trols (in the receiver) and the REC SIG-2 con- 

trol (in. the transmitter) should not be tuned 

closer than 15 channels to the MAIN TUNING, 

POWER OUT, and COUPLING controls set- 

tings (in the transmitter). 

Transmitter Controls and Indicators 3-1. 

a. General. The complete transmitter con- 

sists of Transmitter, Radio T-893(P)/GRC, 

Control or indicator 

OPERATOR’S CONTROLS AND INDICATORS 

Amplifier-Oscillator AM-1957/GRC, 

Amplifier-Oscillator AM-1958(*)/GRC, and 
Power Supply PP-2054(*)/GRC. The controls ff 

and indicators are listed in b and c below. 
b. Transmitter, Radio T-893(P)/GRC, and 

Amplifier-Oscillators AM-1957/GRC and 

AM-1958(*)/GRC (figs. 3-1, 83-2, and 3-3). The 
operating controls and indicators in the fol- 
lowing chart are common to _ the 
AM-1957/GRC and AM-1958(*)/GRC, unless 

otherwise noted. The AM-1957/GRC is plug- 
ged into the T-893(P)/GRC when the low-band 

transmitting frequencies are used, and the 

AM-1958(*)/GRC is plugged in when the 
high-band transmitting frequencies are used. 

Function 

AFC selector switch (fig. 3-1) ___.__-________- Sw pos Function 

TUNE er 2 Disables afc for tuning. 
ODD 20922 au Sets afc motor for use on odd-numbered channels (1, 3, 

5, etc). 

EVEN __---_- Set afc motor for use on even-numbered channels (2, 4, 

6, etc). 

AFC CORRECTION control_______-_---------- Checks afc system. Physical position of control (with respect to 

center position) indicates relative amount and polarity of afc 

correction voltage. 

Pee i, Control -_- ee Adjusts afc signal level. 
Muneearer ts LL ee Indicates afc tuning error. 

INPUT LEVELS PCM control ______--------- Sets the input signal level of the pem amplifier for proper ampli- 
tude at modulator. The inputs are lowered as the control is 

turned toward the LO position and raised as the control is turned 

toward the HI position. 

INPUT LEVELS FDM control ____----------- Sets the input signal level of the fdm amplifier for proper ampli- 
tude at modulator. The inputs are lowered as the control is 

turned toward the LO position and raised as the control is 

turned toward the HI position. 
INPUT LEVELS TRAFFIC CHAN switch (for|Switches input impedance from 600 ohms (for four-channel operation) 

FDM only). to 135 ohms (for 12/24-channel operation). 

Change 4 3-1 
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einen ammenmend 

Control or indicator Function 

BUZ OFF: button: 2 go < <0 de, racstetclo cna mam once Silences alarm ouzzer. 

ALARM ADJ control (screwdriver adjustment) ....}| Sets power level at which alarm buzzer will ring. 

LOW POWER indicator .... 02... cceccssevswsades When lighted, indicates that the transmitter is operating below the 

predetermined power output level. 

Multimeter selector switch .. <2... ccecccccteccoces Sw pos Causcs meter to read 

OFF (TRANSIT) ....Protects multimeter during transit. 

Ee a EI Oscillator cathode current. 
MAIN TUNE ........ Oscillator signal level. 

REPA BO. Sect ece cece ws Mixer cathode voltage. 

ee cis occ iovSnie oi shah aver Amplifier output voltage. 

OUT FREQ .......... Transmitter output voltage. 
PWR OUT °. .w0. js0s. Output power to the anténna. 

FREE PW Rvs cccncanner Reflected power from the antenna, 
ABC DENY isivceye ves. Afe if. signal level. 
BON sc cecncecusue Fdm multiplex signal input. 

OO CAN: esata ncees Fdm multiplex tone signal. 

} KC MOP es Local signal output of modulator (test tone). 
68 KC MOD .......... Local signal output of modulator, generated by 

multiplex equipment. 
OMEN Se mcusins septs Amplitudeof pem pulses at input to modulator. 
LES os ss osua etacnaews External signal applied to test jacks: 

Multimeters ae cies o.came Ril nue necro eerie Indicates the output of the circuit selected by the multimeter selector 
switch. 

METER SHUNT’ button’ (0 i2....05 00. cece es oe se oie Decreases meter sensitivity when multimeter reading goes off-scale. 

AFC” TUNES: ‘control: SSaiie te. eT AAS Oa Tunes T-893(P)/GRC cavity to desired channel frequenty. 

AFC TUNE CHANNEL indicator ............... Indicates selected channel. 

MAIN TUNING (figs. 3-2 and 3-3): 

Conta kita dels Meannech ens dees pete aura sages Roughly tunes oscillator, mixer, and power amplifier to selected channel. 
Indicator 6 seks ee oe eS Ce Indicates selected channel. 

MEXER ‘control. .2:..s 6.0. .2-0becr cnet eee Tunes mixer plate circuit to frequency of selected channel. 

AWE ecmtel: 6:5: oan ayeeuden aes eee een ee Tunes power amplifier plate circuit to frequency of selected channel, 

WAVEMETER. control ...... REO. . oc ccenees Adjusts wavemeter cavity. 

WAVEMETER. CHARE oo ira. css occ wnje mmen otiewe Table of calibrated wavemeter settings. 

COUPLING. control .: . cc oc eens Ste wees Adjusts output coupling from power amplifier to antenna circuit. 

POWER: OUT ‘contfols: 3. cbs. Sn tess Sab Gs ER Tunes transmitter section of duplexer. 

TRANSMIT CHANNEL indicator ............... Indicates selected channel when transmitter séction of duplexer is tuned 

by the POWER OUT control. 

REC SIG-2: control ...60.50000sceevdoasdinns bene Tunes receiver section of duplexer.. 

RECEIVE CHANNEL indicator ......... eet tate Indicates selected channel when recéiyer section of duplexer is tuned by 
the REC SIG-2 control. 

OSC control (AM-1958(*)/GRC only) ........... Tunes oscillator to selected channel frequency. 

c. Power Supply PP-2054 (*)/GRC (fig. 3-4). 

Control or indicator Function 

AC POWER circuit breaker ..................4.. Turns transmitter ac power on and off. Also serves as circuit breaker to 
automatically turn transmitter off if overload occurs. 

OPERATE-STAND BY switch .................. Applies high voltage to transmitter in OPERATE position. 

FIL: indicator. .s52.ccscaees nec et eee eee When lighted, indicates that 115 volts ac is applied to pmmary of fila- 
ment transformer. 

LV indicator. cs.ckc 4 ee When lighted, indicates that 115 volts ac is applied to primary of low- 
voltage transformer. 

FLV ‘tdicator oo. .005 in BAe coke ee oe eee When lighted, indicates that 115 volts ac is applied to primary of high- 

voltage transformer. 

3-2 Change 4 



3-2. Receiver Controls and Indicators 

a. General. The receiver consists of Re- 
ceiver, Radio R-1148(P)/GRC or Receiver, 

BRadio R-1331(*)(P)/GRC, and Amplifier- 

™ 11-5820-461-12 

Converter AM-1955(*)/GRC or Amplifier- 

Converter AM-1956(*)/GRC. 

Note. In an emergency, the AM-1955A/GRC and 

AM-1956A/GRC may be used in the R-1148(P)/GRC. 

a b. Receivers, Radio R- 1148(P)/GRC and R-1331(*)(P)/GRC (figs. 3-5 and 3-6). 

Control or indicator Function 

SQUELCH INCR SENS control ______________ Sets level of squelch alarm. 

SQUELCH NO SIGNAL indicator ___________- When lighted, indicates receiver signal input is below predeter- 

mined level. 

SQUELCH BUZZER OFF button ____________ Silences alarm buzzer. 

FDM OUTPUT LEVEL control _____________- Adjusts fdm output level. 

FDM OUTPUT TRAFFIC CHAN switch ______ Switches input impedance from 600 ohms (for four-channel operation) 

to 135 ohms (for 12/24-channel operation). 

Multimeter selector switch: Sw pos Causes meter to read 

OFF (TRANSIT) ____-- Protects multimeter during transit. 

em coe ee Oscillator output voltage. 

APC LEV 2 soynce Afce signal output level. 

REC SIGNAL ______-_ Signal output level of receiver. 

TEST TONE CAL__-_-__ Test tone level (when TEST TONE ON-OFF 

switch is in the ON position). 

ORDER WIRE ______- Order-wire signal level output. 

TEC WOU 2 ceo Fdm output pulses (1-ke test tone). 

6Sen CO UM es oe Fdm output pulses (68 kc). 

PCM.OUT _.... 2. Pem output pulses. 

WEST 202 = oeseeeee eee External signal applied to test jacks. 

Beermleter fe ee ee Indicates the output of the circuit selected by the multi- 

meter selector switch. 

INCOMING CALL indicator _________________ When lighted, indicates reception of 1,600-cps ring signal. 

BeeerILeON ee be Activates 1,600-cps oscillator for signaling on order wire. 

TEST TONE ON-OFF switch _____-_---_-___-_ Turns test tone signal on or off. 
TEST TONE adjust control] ________-__-_____- Adjusts test tone signal level. 

PMEMCORIV@ COT aise wae 2 ee Indicates afc tuning error. 

mac selector, switch? =. Sw pos Function 

RINE 222-25 < Disables afc for tuning. 

ODD aes 5. Sets afc motor for use on odd-numbered channels. 

POVIING = see 2 Sets afe motor for use on even-numbered channels. 

mV control ®_____._.._2..___.-_=._- Sets afc level. 

AEG LUNEecontrol # _-..--_-_.___.._-.__2L_3-2 Tunes the R-1148(P)/GRC afc cavity to desired frequency. 

AFC TUNE CHANNEL indicator 2 ___________ Indicates selected channel number. 

AC POWER ON-OFF switch _______-___-_-_-_- Turns receiver on and off. 

mee Ow te hindicator ......-_+-----------<+ When lighted, indicates 115 volts ac is applied to power trans- 

former primary. 
Barc DISABLE (R-1331(*)(P)/GRC only)______-_ Disables afc during tuneup. 

* These controls are not part of Receiver, Radio R-1331(P)/GRC. 

c. Amplifier-Converter AM-1955(*)/GRC 
and Amplifier-Converter AM-1956(*)/GRC 
(fig. 3-7). The operating controls and indi- 
cators listed in the following chart are com- 
mon to the AM-1955(*)/GRC and 
AM-1956(*)/GRC, except where indicated. 
The AM-1955/GRC is plugged _ into 
R-1148(P)/GRC and the AM-1955A/GRC into 
the R-1331(*)(P)/GRC when the low-band fre- 

quencies are to be received, and the 

AM-1956/GRC is’ plugged into the 
R-1148(P)/GRC and the AM-1956A/GRC into 
the R-1331(*)(P)/GRC when the high-bandf 
frequencies are to be received. With the ex- 
ception of the nameplate and AFC control on 
the front panel, the AM-1956/GRC is func- 

tionally 

Change 4 3-3 



TM 11-—5820—461-—12 

identical with the AM-1955/GRC, and the AM- 

1956A/GRC is functionally identical with the 

AM-1955A4/GRC. 
Note. In an emergency, the AM-—1955A/GRC and AM— 

1956A/GRC may be used in the R—1148(P)/GRC. In this 

situation, use of afc operations are changed as indicated in 

the tuning procedures. 

Control or indicator 

WAVEMETER control ... 

WAVEMETER CHART .. 

AFC correction control* ... 

REC SIG-1 a ry 

OSCILLATOR cee ee seenes 

Function 

Sets wavemeter to desired fre- 

quency. 

Table of calibrated frequency 

settings for wavemeter. 

Checks afc system. Physical 

position of control (in re- 

spect to center position) in- 

dicates relative amount and 

polarity of afc correction 

voltage. 

Tunes the amplifier-converter 

to desired channel. 

Tunes local oscillator to de- 

sired frequency. 

* This control is not part of Amplifier-Converter AM-1955A/GRC or 

Amplifier-Converter AM-—1956A/GRC. 

3—4 

3-3. Regulator, Voltage CN—514/GRC, 
Controls and Indicators 

(fig. 3-8) 

Control or indicator 

MANUAL indicator ....... 

MANUAL RAISE- 

LOWER switch. 

MANUAL-AUTOMATIC 
switch. 

REGULATED OUTPUT 

VOLTAGE meter. 
POWER switch oor eer es eee 

POWER ON indicator .... 

Function 

When lighted, indicates MAN- 

UAL-AUTOMATIC | switch 

is in MANUAL position. 

Controls the regulator circuits 
to manually raise or lower 

the 115-volt power source 

input. 

Switches the regulator circuits 

from manual to automatic 

control. 

Indicates the regulated out- 

put voltage. 

Turns voltage regulator ac 

power on and off. Also 

serves as circuit breaker to 

automatically turn ac power 

off if overload occurs. 

When lighted, indicates 

POWER switch is in ON 
position. 
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CAUTION 
TO PREVENT DAMAGE TO THE WAVEMETER 
DIAL ASSEMBLY, TUNE SLOWLY AND AVOID 

FORCING DIAL AGAINST END STOPS, 

VA 
RF CONNECTIONS 

CG-71I8/U = CG-718/U 

EL5820-461-12-C4-TM-9 

Figure 8-2. Amplifier-Oscillator AM-1957/GRC, front 

panel view. 
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CAUTION 
TO PREVENT DAMAGE TO THE WAVEMETER 
DIAL ASSEMBLY, TUNE SLOWLY AND AVOID 

FORCING DIAL AGAINST END STOPS. 

WAVEMETER G& 

MAIN TUNE | OUT FREQ 

TRANSMIT 
CHANNEL 

POWER 
QUT 

S SS </ 

RF CONNECTIONS SD AWPU close/oRe OS 
CG-718/U CG-718/U SERIAL NO. 

ORDER NO. 4198-PP-6! 

OS) @ D FREO. wanes mee aes uc © 

EL5820-46]-12-C4-TM-10 

Figure 8-8. Amplifier-oscillator AM-1958/GRC, front 

panel view. 
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Figure 3-8.1. Amplifier-Oscillator AM-1958A/GRC, 

front panel view. 
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Figure 8-6. Receiver, Radio R-1831(*)(P)/GRC, and 

Amplifier-Converter AM-1956A/GRC front panel view. 

3-10 Change 4 
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CAUTION 
TO PREVENT DAMAGE TO THE WAVEMETER 
DIAL ASSEMBLY, TUNE SLOWLY AND AVOID 

FORCING DIAL AGAINST END STOPS. 

» LO-BAND = 
OSCILLATOR 
DIAL 

WAVEMETER @ | REC SIG-I 
REC OSC DIAL 

AM-1955 /GRC 
SERIAL NO. 

ORDER NO. 4198-PP-6! 
SCILLATOR 

RF INPUT 
CG-718/U 

he fi 

Gifvi AYAVAYA 

CONTROL PROVIDED ON AM-I955/GRC ONLY 
EL5820-461-12-G4-TM-I2 

Figure 3-7. Amplifier-Converter AM-1955(*)/GRC, 

front panel view. 
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TUNING PROCEDURES 

CAUTIONS 

1. To prevent damage to the crystal diode in the receiver mixer assembly, the transmit and 

receive channel frequencies must be separated by at least 15 channels (15 megacycles). To 
observe this precaution, never turn the REC SIG-1 and OSCILLATOR controls in the receiver, 
or the REC SIG-2 controls of the transmitter, closer than 15 channels to the 
transmitter MAIN TUNING control setting. Conversely; never turn the transmitter 

MAIN TUNING control closer than 15 channels to the ‘REC SIG-2 setting in the 
transmitter, and REC SIG-1 and OSCILLATOR setting in the receiver. See caution 

| 2 below for tne procedure to. be used when changing channels in the transmitter 
and receiver. 
2. Before the radio transmitter or radio receiver is tuned, or retuned to ano- 
ther channel, check the channel frequencies that are set up on the transmitter 
and receiver to determine whether the channel vo ve set up will require passing 
through the channel set up on the other radio. For example, if the transmitter 
(or receiver) is set up on channel 550 and the receiver (or transmitter) is to 
be retuned to some channel below 550,the transmitter must be turned off first as 
explained in a below, 

a. When the transmitter or receiver is to be retuned, set the PP-2U5] (++) /GRU 
OPERATE-STANDBY switch to STANDBY; set the transmitter AFC TUNE-ODD-EVEN switch 
to TUNE, and the MAT: On ie Ay cd POWER QUT, and COUPLING controls to the new channel; 
then reset the PP-205), c OPERATE STANDBY switch to OPERATE. Wait approximate 
ly, 75 seconds for the LV an (an indicators to light before tuning the transmitter 

e - Do pot reset PP-205)(*) /GRC OPERATE-STANDBY switch ae opera without en- 
t both recel 

poping, the Fe ee eee eg ee eer OP SOMICIGRC Ob aH Tn STANDBY 
switch to OPERATE) unless the DA-189/GRC or the complete antenna system is connected to 

the transmitter. Failure to observe this precaution may result in damage to the transmitter 
duplexer assembly which, in turn, may provide incorrect meter readings for PWR OUT and 

REF PWR. 
4. To prevent damage to the WAVEMETER dial assembly, turn the dial slowly and avoid 

forcing the dial against the end stops. 
5. Operate the CN-514/GRC on automatic control (para 3-76(8)). Do not operate it on manual 

control unless the automatic function is defective. In which case, the output voltage must be 

adjusted to 115 volts and monitored to insure it does not exceed 115 volts. 

Section Il. 

3-4. General 

Before the radio set is used in a communica- 
tion system, it is tuned to the assigned 
operating channels (paras 3-7 through 3-11). 

When the equipment has been satisfactorily 
tuned, the telephone carrier equipment is 

connected to the radio system, and the radio 

is adjusted to the type of multiplex equip- 
ment used (para 3-13 or 3-14). Finally, the 

radio sites are operated on a routine basis, 
using the order wire circuit for communica- 
tion between the radio sites and between the 
radio sites and multiplex equipment. 

3-5. Installation of Tuning Units 

Use the procedures given below to change the 

AM-1957/GRC and AM-1958(*)/GRC in the 

transmitter; the AM-1955/GRC and 

AM-1956/GRC in the R-1148(P)/GRC; and the 

AM-1955A/GRC or AM-1955B/GRC and 

AM-1956A/GRC or AM-1956B/GRC in the 

R-1331(*)(P)/GRC. 

CAUTION 

To prevent serious damage to the 

radio set, remove the primary power 

from the equipment while performing 

the following procedures. 

NOTE 

In an emergency, the AM- 

1955A/GRC and AM-1956A/GRC may 

be used in the R-1148(P)/GRC. 

Change 5 3-13 
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a. Remove the short interconnecting cable, 
CG-718B/U (fig. 6-3), - between the 
AM-1957/GRC and the AM-1955(*)/GRC; or 
between the AM-1958(*)/GRC and the 
AM-1956(*)/GRC. Disconnect the antenna 

cable from the AM-1957/GRC or the 

AM-1958(*)/GRC. 
b. Loosen the captive screws that hold the 

unit to the unit frame, and slide the unit out. 

c. Slide the appropriate unit into the unit 
frame and tighten the captive screws. Make 
sure that all the screws are tight. 

CAUTION 

Make sure that the target bolt screw 

on the right side of the AM-1957/GRC 
or AM-1958(*)/GRC (fig. 1-4) is 
screwed in fully. Failure to make this 
bolt tight results in no power being 
applied to the transmitter equip- 
ment. 

d. Replace the interconnecting antenna 

cables. 

NOTE 
When the AM-1957/GRC_ or 

AM-1958(*)/GRC is changed in the 

transmitter, the current regulator 
circuits must be checked and adjusted, 

if necessary (para 5-13b). 

3-6. Determining Channel Frequency 

Operating frequencies are generally assigned 
in megacycles (mc). To convert megacycles to 

channel numbers of the AN/GRC-50/(*)(V), 

and channel numbers to megacycles, use the 

methods given in a and b below. Refer to 
paragraph 2-3c for information on frequency 
assignment restrictions. 

a. Low Band. To convert a channel number 

to its corresponding frequency, add 600.5 to 
the channel number. 

Example: Determine the frequency of chan- 
nel 399: 

399 channel 

+600.5 

999.5=999.5 me 

To determine the channel number from a 

given frequency, subtract 600.5 from the fre- 
quency. 

3-14 Change 4 

Example: Determine the channel number 

corresponding to a frequency of 601.5 me: 
601.5 mc 

+600.5 

1 =channel 1 
b. High Band. To convert a channel 

number to its corresponding frequency, add 
950.5 to the channel number. 
Example: Determine the frequency of chan- 

nel 899: 
899 channel 

+950.5 

1,849.5=1,849.5 me 

To determine the channel number from a 
given frequency, subtract 950.5 from the fre- 
quency. 
Example: Determine the channel number 
corresponding to a frequency of: 1,350.5 me. 

1,350.5 me 
—950.5 

400.0=channel 400. 

3-7. Preliminary Starting Procedures 

a. Checks. 

(1) Set all power switches and circuit 

breakers to OFF. 4 
(2) Check for proper 3-ampere, time-delay 

fuse in the HV fuse receptacle of 
PP-2054(*)/GRC (para 1-149). 

(3) Check to see that all cables are prop- 
erly installed. Refer to figure 6-8 or the tech- 
nical manual applicable to the assembly in 
which the radio set is installed (para 1-14a). 

(4) When pem multiplex equipment is 
used, remove the video cable from PCM IN 

connector on the transmitter (fig. 6-3) and the 

pem order wire cable from PCM connector on 
the receiver until after the transmitter has 
been tuned and satisfactory reception has 
been established throughout the system. 
When fdm multiplex equipment is used, no 
cables need be removed. 

b. CN-514/GRC Adjustments. Always use 
the CN-514/GRC in automatic operation by 
setting the MANUAL-AUTO- 
MATIC switch in AUTOMATIC position un- 
less the voltage indication on the REGU- 
LATED OUTPUT VOLTAGE meter will not 
remain at 115 volts. In which case, set the 

MANUAL-AUTOMATIC switch to 



MANUAL and adjust the RAISE-LOWER 
switch until the meter indicates 115 volts. 
Under this condition, periodically monitor the 
meter indication and adjust the output vol- 
tage to maintain it at 115 volts. Adjust the 
CN-514/GRC as follows: 

CAUTION 

Do not exceed the 115-volt output on 

a the CN-514/GRC (fig. 3-8) except for 
testing. The small increase in output 

power of the transmitter is offset by 
reduced life of the tubes in the 
equipment. 

(1) Set POWER switch to ON. 

(2) Set MANUAL-AUTOMATIC switch 
to MANUAL, and observe that the MANUAL 

indicator lamp lights. 

(3) Set RAISE-LOWER switch to 
LOWER. Hold the switch until approximately 
105 volts is indicated on the REGULATED 

OUTPUT VOLTAGE meter. 
(4) Set MANUAL-AUTOMATIC switch 

to AUTOMATIC. Observe that the MANUAL 

indicator lamp goes out and the voltage is au- 
tomatically raised to 115 volts on the meter. 

(5) Set MANUAL-AUTOMATIC switch 
to MANUAL, and observe that the MANUAL 
indicator lamp lights. 

(6) Set RAISE-LOWER switch to 

TRAFFIC CHAN 

AM-1955/GRC or AM- 

1956/GRC only. 

AM-1955(*)/GRC or AM- 

1956(*)/GRC. 

AM-1957/GRC or AM- 

1958(*)/GRC (in the 
transmitter). _ 

AM-1955(*)/GRC or AM- 
1956(*)/GRC. 

Son, Sie SSA SL OFF. 

FDM OUTPUT LEVEL ------------ 
SQUELCH INCR SENS------------ 

na i See eR A SE Set to 12/24 for fdm multiplex 12- 

AL ee AFC LEVEL __=--- 

AFC TUNE-ODD-EVEN __-_-------- 

AFC correction ___-_ 

REC SIG 

REC SIG-2 ____-- 

OSCILLATOR --- 

T™ 11-5820-461-12 

RAISE. Hold the switch until approximately 
120 volts is indicated on the meter. 

(7) Set MANUAL-AUTOMATIC switch 
to AUTOMATIC. Observe that the MANUAL 
indicator lamp goes out and the voltage is au- 

tomatically lowered to 115 volts on the meter. 

3-8. Receiver Tuning Procedures 

NOTE 

Radio receiver used in the following 
procedures applies to R-1148(P)/GRC 
and R-1331(*)(P)/GRC. 2 

CAUTIONS 

1. If the AC power fails and the 

R-1148(P)/GRC is being used, 
immediately set the AFC 

TUNE-ODD-EVEN switch to 
TUNE. After the power is re- 
stored, wait about 2 minutes be- 

fore setting the AFC TUNE- 

ODD-EVEN switch to the origi- 
nal setting of ODD or EVEN as 
applicable. 

2. Do not turn on the receiver again 

immediately after it has been 

turned off. Wait about 5 minutes 
before turning it on again. This 
procedure allows power control 

circuits to be reestablished. 

Position or action 

ee ian Chay Fos OFF. 

SOet er aS Maximum counterclockwise. 

Midrange. 
Maximum clockwise. 

or 24-channel system. 

Set to 4 fdm multiplex 4-channel 

system. 

ane ihe eat WO he be Midrange. 

TUNE. 
Byars tgp Ss se tos Set to midrange (white dot in up 

position). 
Set to desired receive channel as 

indicated on respective dial. 

Set to desired receive channel as 

indicated on respective dial. 

Set to desired receive channel as 

indicated on respective dial. 

Change 4 3-15 
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Position or action Switch or control 

Aun @ RGING Roe ee sey Pe Set to desired receive channel as 

indicated on AFC TUNE 

CHANNEL indicator. (ODD 

numbered channels are on top 

scale; EVEN numbered channels 

are on bottom scale). 

% } R-LAS@IGRO4 <5 oe ae sek 

S- i CN-5i4/GR Cue sry utes apy es . Sees 2 ie oO 8 ee Check to see that the CN-514/ 

GRC is properly adjusted (para 

3-7b). 

9 | Radio receiver 2 ooo. 22.22. ] ACG POWER 22 Sos. See ON. The AC POWER indicator 

should light and the blower motor 

should run. The INCOMING CALL 
indicator may light and the buzzer 

may sound. Wait a few seconds; the 

INCOMING CALL indicator should 

go out and the buzzer should stop 

sounding. 

Wait approximately 5 minutes be- 

fore proceeding to the tuning 

procedures. 

Tuning procedures 

10 | AM-1955(*)/GRC or AM- WAVEMBTDR s2600 5 0 27 re Set the wavemeter dial to the 

1956(*)/GRC. position indicated in the WAVE- 

METER chart under REC OSC 

column which corresponds to the 

desired channel. 
Caution: Before tuning the re- 

ceiver OSCILLATOR control, check 

the channel settings of the OSCIL- 

LATOR control and the transmitter 

MAIN TUNING control. If the re- 

ceiver channel to be set up is on 

the other side of the transmitter 

| channel, turn off the receiver (AC 

POWER switch to OFF) until the 

OSCILLATOR control is set to the 

new channel. See cautions No. 1 and 

2 at the beginning of this section. 
Lio PRadio receiver. 022-9 eee Multimeter selector_______________- OSC. 

12 | AM-1955(*)/GRC or AM- OSCIELATOR<—--- 0. _ 2 eerie Xs Adjust for peak indication on 

1956(*)/GRC. multimeter. Lock the control. 

13 | R-1148(P)/GRC only #_________ Multimeter selector________________ AFC LEVEL. 

APC LEVEL 2249322 2 j2e2.2aioe Adjust for peak indication on 

multimeter. 

APO FUND... 341 2.. eeae Adjust for peak indication on 
multimeter. 

AFC TUNE-ODD-EVEN __________-_ Set the switch to ODD when the 

receiver channel is odd numbered 

(e.g., 401, 408, 405, etc.) or to EVEN 

when the receiver channel is even 

numbered (e.g. 402, 404, 406, etc.). 

AFC. correction... 'S_ 22 5 Ses Rotate control until AFC meter . 

indicates approximately 40 on 
either side of center scale. The 

AFC meter needle and the AFC 

correction control should simul- 

taneously move back to near center 

position. 

3-16 Change 4 



14 

15 
16 

18 

19 

20 

AM-1955/GRC or AM- 
1956/GRC in R-1148(P)/ 

GRC only. 

Radio receiver |. ele sk eee. 

AM-1955(*)/GRC or 

AM-1956(*)/GRC. 

R-1331(*)(P)/GRC only > 

AM-1955(*)/GRC or AM- 
1956(*)/GRC. 

In the transmitter: AM- 

1957/GRC or AM-1958(*)/ 

GRC. 

Antenna (AT-903/GRC or 
equivalent). 

WAN EME TERR ios e255) eee a2 

Tuning receiver to distant terminal 

Multimeter selector switch 

REC SIG-1 

AFC DISABLE 

OSCILLATOR 

REC SIG-2 

T™ 11-5820-461-12 

Position or action 

Adjust for maximum indication on 

the multimeter. The WAVE- 

METER dial setting should 

indicate within two divisions 

of the setting required according 

to the REC OSC column for the 

desired channel. If the dial 

setting is beyond this require- 

ment, repeat the tuning procedures 

to this point (steps 10 through 14 

above). 

REC SIGNAL. 

The multimeter should show 0 (no 

signal) indication until the signal 

from the distant station trans- 

mitter causes the meter needle 

to deflect. At this indication, 

adjust REC SIG-1 control for peak 

meter indication. 

Use the order wire to communicate 

with the distant terminal (para 

3-18). Do not use the clarity of 

the order wire to tune in the 

receiver. 

Check with the distant station 

transmitter to insure that the 

pem video cables are not connected 

at that station (para 3-14c, 

caution and note). 

Hold this switch depressed while 

performing the next adjustment in 

step 18. 

Adjust for peak indication on multi- 

meter. Lock the control. Release 

the AFC DISABLE switch. 

Adjust for peak indication on multi- 

meter. It is not necessary to turn 

on the transmitter for this 

adjustment. 

Elevation-depression adjustments 

of the AT-903/GRC cannot be made 

after it has been erected 

(TM 11-5820-538-12). The proce- 

dures in steps 21 through 23 below 
refer to azimuth adjustment 

only. 
Note 1. The following antenna adjustments 

assume a two-terminal radio link. Repeat these 

procedures for each radio link. One terminal is 

referred to as terminal A, the other as 

terminal B (fig. 3-10). 

Note 2. Tocommunicate with the person stationed 

at the base of the antenna mast (fig. 3-9), 

locate a field telephone at the antenna mast 

base. Connect a pair of telephone field wires be- 

tween the telephone and REMOTE connectors 

on the receiver (fig. 6-3). Use the order wire to 

communicate with the person at the telephone 

(para 3-18a). 

Change 4 3-17 
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Step 

Pal 

and B. 

Ze 

23 

24 

Unit 

Radio receivers, terminals A 

Terminal B radio receiver 

Terminal A radio receiver 

AM-1955/GRC or AM-1956/ 

Switch or control 

AFC correction control 

GRC in R-1148(P)/GRC only. 

25 

26 

Radio receiver 

1956(*)/GRC. 
27 | Radio receiver 

28 

1956(*)GRC. 

29 | Radio receiver 

3-18 Change 4 

AM-1955(*)/GRC or AM- 

AM-1955(*)/GRC or AM- 

Radio receiver squelch adjustment 

Multimeter selector switch 

REC SIG-1 

REC SIG=1 

System lineup procedures 

Position or action 

Caution: Unless a telephone signal 

converter is used with the tele- 
phone, do not use the telephone ringer. 

The 20 eps ringing voltage can damage 

the radio receiver. 

REC SIGNAL. 

Observe receiver multimeter indi- 
cation and advise the person lo- 

cated at the antenna base to 

rotate the base of the AB-577/ 

GRC (fig. 3-9) back and forth approxi- 

mately 15° until peak meter indi- 

cation is obtained. 

Continue to observe receiver multi- 
meter indication and advise 

terminal A to rotate his AB-577/ 

GRC to attempt to raise received 

signal indication. 
Observe receiver multimeter indi- 

cation and advise the person lo- 

cated at the antenna base to 

rotate the AB-577/GRC back and 

forth approximately 15° until peak 

meter indication is obtained. 

Check with terminal B radio re- 
ceiver and arrange a compromise of 

antenna adjustments to provide 

highest indication of received 

signal levels at both terminals. 

If AFC correction control is more than 

than 10° from center position after 

about 20 minutes of operation, 

repeat tuning procedures (step 2 

and steps 10 through 14 above). 

REC SIGNAL. 

Adjust until signal is just audi- 

ble in H-156/U. 

Starting at maximum clockwise posi- 

tion, rotate until SQUELCH NO 

SIGNAL indicator lights and 
buzzer sounds. Silence buzzer by 

depressing SQUELCH BUZZER 

OFF pushbutton. 

Readjust to obtain maximum indica- 

tion on multimeter. SQUELCH NO 

SIGNAL indicator should extin- 

guish and buzzer should sound. 

Silence buzzer by depressing 

SQUELCH BUZZER OFF 

PUSHBUTTON. 

The preceeding tuning procedures 

apply whether fdm or pcm equipment 

is used with the radio set. 

After the transmitter has been 
tuned (para 3-11) perform system 

lineup procedures. For fdm equip- 
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Position or action 

ment, refer to paragraph 3-13; for 

pem equipment, refer to paragraph 

3-14. 

To retune the radio receiver to an- 

other channel, perform the 

operations given in steps 10 through 

28 above. When R-1148(P)/GRC is 
used, set AFC TUNE-ODD-EVEN 
switch to TUNE before performing 

the operations. 

“ Omit this step if the AM-1955A/GRC or AM-1956A/GRC is being used in the R-1148(P)/GRC. 

"If the AM-1955A/GRC or AM-1956A/GRC is being used in the R-1148(P)/GRC, this operation is accomplished by connecting a jumper between test jacks J5 

and J7 on second IF assembly 3A5 (fig. 5-8). Remove the jumper after the adjustment is made. 

3-9. Transmitter Tuning Requirements 
Some precautions that must be observed dur- 

ing the operation of the transmitter are given 
in a through 7 below. 

CAUTION 

ting the PP-2054(*)/GRC 

OPERATE-STANDBY switch to 

OPERATE) unless the DA-189/GRC 
or the complete antenna system is 
connected to the transmitter (fig. 6-3). 

Failure to observe this caution will 
result in damage to the duplexer as- 
sembly which, in turn, will indicate 

incorrect meter readings for PWR 
OUT and REF PWR. 

a. Observe the required frequency (chan- 
nel) separation between the transmitter and 
receiver (para 2-3c). 

b. Check to see that the target bolt on the 

amplifier-oscillator (fig. 14) is fully screwed 
in. If the bolt is not fully screwed in, no power 
will be applied to the transmitter. 

c. When the amplifier-oscillator is changed 
in the transmitter, or a tube in the amplifier- 
oscillator is changed, a check of, and adjust- 
ment if necessary, must be performed on cur- 
rent regulator control R14, R15, or R16 (fig. 

6-4). Procedures for the check and adjust- 
ment are given in paragraph 5-13b. 

d. When the transmitter is operating with 
pem multiplex equipment, the cable connec- 
tion to the PCM IN connector must be re- 

moved until all receivers throughout the sys- 

tem have been satisfactorily lined up to the 
transmitter frequency. 

f Never turn on the transmitter (by set- 

(1) When the pem multiplex frequency 

band is applied to the transmitter, the REC 
SIG indication at the distant receiver will 
usually be lowered, this is normal. If the re- 
ceiver operator readjusts REC SIG-1 control 
to obtain a higher indication (which some- 
times can be done), he will be tuning to a 
transmitter carrier signal which is no longer 

peaked at the point of the original transmit- 
ter carrier signal (before pem modulation). 

The receiver circuits can still accept this dis- 
location without distorting the pcm intelli- 

gence. 
(2) If the receiver were tuned to the peak 

of the dislocated carrier signal, it could result 
in a loss or distortion of some speech or intel- 
ligence on one end of the pem band. This prob- 
lem does not exist when fdm multiplex signal 
band is applied to the transmitter carrier 

signal. 
e. For cold and damp areas or after an 

overnight turnoff, the following starting pro- 

cedures are required: 
(1) Raise the shelter or room tempera- 

ture before turning on the equipment. 
(2) On the receiver, set the AFC selector 

switch to TUNE and the AC POWER switch 

to ON. 
(83) On the transmitter, set the AFC 

TUNE-ODD-EVEN switch to TUNE and the 
PP-2054(*)/GRC OPERATE-STANDBY 

switch to STANDBY. 
(4) Leave the equipment in this warmup 

condition until the room and the equipment 

have warmed up. 

f. Before time-delay relays were installed 

in the transmitter by the application of MWO 

Change 4 3-19 
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11-5820-461-35/3 (for equipment procedured 

on orders No. 4198-PP-61, 15104-PP-62, and 

64027-PP-63), it was necessary to set the 

transmitter AFC TUNE-ODD-EVEN switch 

to TUNE and the PP-2054(*)/GRC 
OPERATE-STANDBY switch to STANDBY 
as soon as an ac power interruption occurred. 
This procedure was required to deactivate 

the transmitter afc motor correction until the 

afe and oscillator tube circuits had warmed 

up after the power restoration. Failure to set 

the switch to TUNE usually resulted in the 

transmitter locking in on the wrong trans- 
mitting frequency after the power was re- 

stored. In transmitters modified by the MWO 
and in the later-procured transmitters, this 

requirement is no longer necessary. 

g. Observe the following precaution: 
(1) After the transmitter has been tuned, 

do not increase the CN-514/GRC output vol- 

tage beyond 115 volts. The small increase in 

transmitter power obtained as a result of in- 

creasing the CN-514/GRC voltage is coun- 

tered by greatly reducing the life of the tubes 
in the amplifier-oscillator. 

(2) Keep the transmitter AFC TUNE- 

ODD-EVEN switch at ODD or EVEN, as ap- 

plicable, to prevent frequency drift after the 

b. Procedure. 

Switch or control 

transmitter has been tuned. This require- 
ment is even more important in those sys- 

tems in which the R-1331(*)(P)/GRC is used, 
since the primary afc circuit of this receiver 
has been removed. 

h. On the WAVEMETER CHART are con- 

densed tuning procedures. However, always 

tune the transmitter first with the 

DA-189/GRC and after it has been deter- 
mined that the transmitter is functioning 

satisfactorily for the assigned channel, con- 

nect the transmitter to the antenna system. 

3-10. Transmitter Tuning Procedures 

a. General. 

(1) Observe the cautions given at the be- 
ginning of this section and the instructions 
given in paragraph 3-9. 

(2) Depress the BUZ OFF pushbutton 

each time the buzzer sounds. The LOW 
POWER indicator is a true indication and op- 
erates only when the output power is below 

the preset level (steps 17 and 18 in 6b below). 
(3) To check the performance of trans- 

mitter, receiver, and associated multiplex 

equipment at a terminal or repeater station 
before going on a mission, use the loop-back 
tuning procedures given in paragraph 3-11. 

Position or action 

Preliminary operations 

2 |CN-514/GRC 

PP-2054(*)/GRC 

4 | Transmitter 

3—20 Change 4 

OPERATE-STANDBY 
AC POWER 

ja Fal es epee apa ate eae At Use CG-718B/U and connect DA-189/ 

GRC to TO ANT receptacle on the 

amplifier-oscillator. 

ON. POWER ON indicator lights. 

AUTOMATIC. The meter should 

indicate 115 volts (para 3-7b). 

STANDBY. 

ON. The FIL indicator lights. The 

blower motors in the PP-2054(*)/ 

GRC and transmitter should be 
heard running. 

for approximately 15 minutes. 

Midrange. 

Midrange. 

Midrange. 

TUNE. 

Set to assigned transmitting chan- 

nel. Odd-numbered channels are on 

top scale; even ones on bottom scale. 

Set to 12/24 for fdm multiplex 

system. 

Allow the PP-2054(*)/GRC to warm upf 

cs aa . - a ee, es 
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Set to 4 for 4-channel fdm multiplex 

; system. 

2 BEGET -USCIUALOL «9. oS a ene oe eee See ee Unlock all controls. 

POW BOC ieee ee eet ee E Set to assigned transmitting chan- 
nel. 

COUPLING Hrs sate. wel ee) Set to assigned transmitting 
channel. 

Caution: Observe cautions 1 and 2 

given at beginning of this section. 
MAIN C@ONING 22252052522 222-222 Set to assigned transmitting 

channel. 

Je GIS CCE ee eee a mi 2 This is receiver tuning control. It 

should be set to assigned receiv- 

ing channel. 

| Gamer —2004*/GRC Seal. ifs. OPERATE-STANDBY-_-___--_____- OPERATE. LV and HV indicators 

should light. 
Note 1. When multimeter indications are 

off-scale, depress METER SHUNT push- 

button and continue control adjustment for 

peak meter needle deflection. 

Note 2. The MAIN TUNING control must be 

locked after adjustment. Adjustment of 

OSC, AMP, and MIXER may change setting of 

MAIN TUNING control. 
MAIN TUNING operations 

7 | Amplifier-oscillator____.______ WAV IME Soot ret eo Set control to setting listed under 

MAIN TUNE column of the 

WAVEMETER chart correspond- 

ing to the assigned transmitting 

channel. 
8a | AM-1957/GRC only __________-_ MAINGTUNING 222252522 oe ce Set multimeter switch to MAIN 

TUNE and adjust control for peak 
multimeter indication. Lock the 

control. 

8b | AM-1958(*)/GRC only________- (OS) Oi SS 0s eae ee © Set multimeter switch to OSC and 

adjust control for peak multi- 

meter indication. 

MAING DUNING. 222 oS oo2 ok ok Set multimeter switch to MAIN 
TUNE and adjust control for 

peak multimeter indication. 

rer sUs CH GiC Only 2202. |S on eeeeeeenee waco ok ace oeeeak Repeat tuning procedures in step 
8b. 

Lock the MAIN TUNING control. 

9 | Amplifier-oscillator______--__- WAN ited bye ee ee Set control to setting listed in OUT 
FREQ column of WAVEMETER 

chart corresponding to assigned 
transmitting channel. 

ie 10 | Amplifier-oscillator_______---- MICU Reetente ato tense Set multimeter switch to MIXER 
and adjust control for peak 

multimeter indications. 

& 11 | Amplifier-oscillator___..___-_-- cA MiP esermepeuey rere 8 rl 2 re be Set multimeter switch to AMP and 
adjust control for peak multi- 

meter and DA-189/GRC meter in- 

dications. 

Wi oi2 ‘| Transmitter _.______________- AP@CORRECTION.. 00 Adjust contro! through its range to 
obtain peak multimeter indication; 
the control should be within 40 a 

degrees of center position. 

Note. If either of these conditions is not met, 

reset AFC CORRECTION to midposition and 

repeat tuning in steps ¢ through 11. 

Change 4 3-21 
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The procedures from this point on prepare the transmitter for maximum output. The procedures in steps 12 through 

19 check the performance of the transmitter with Dummy Load DA-189/GRC. When the transmitter performance 

is satisfactory, the antenna system is connected and the transmitter is tuned for maximum output (steps 20 

through 25). 

Output power operations 

Position or action 

Ea 138 | Amplifier-oscillator_—._______- WAC VAM By Ei RG a te Check that action of step 9 has been 

performed. 

14 | Amplifier-oscillator__--___---- ROWER OU Ree ee tes Sena. See Set multimeter selector switch to 

PWR OUT. 

Adjust POWER OUT control for peak 

DA-189/GRC and multimeter 

indications. 

Adjust controls for peak DA-189/ 

GRC meter and multimeter indi- 

cations. 

Readjust the three controls until 

no further increase in meter indi- 

cations can be obtained. 

While carefully adjusting AMP 

control, rotate COUPLING control 

for peak meter indications. 

Lock the controls. 

With AM-1957/GRC, the meter 

should indicate more than 12 watts 

for channels 1 through 99 and more 

than 15 watts for channels 100 
through 399. 

With AM-1958(*)/GRC, the meter 

should indicate more than 8 watts. 

REF PWR. The multimeter indica 
tion should be near zero. : 

PWR OUT. The multimeter indica- 

tion should be no less than 20; excep- 
tion: for channels 1 through 20 (using 

AM-1957/GRO), the indication 

should be no less than 16. 

MAIN TUNE. The multimeter in- 

dication should be no less than 10. 

AMP. The multimeter indication 

should be no less than 10. 

17 | Amplifier-oscillator__-_...-_-- POWER OUT. 2 no noupee rue. oe _|Set multimeter switch to PWR OUT. 

Adjust control to lower DA-189/ 

GRC indication to 5 watts when AM-— 

1958(*)/GRC is being used or to li 

watts when AM-1957/GRC is being 

used. 

18) | Vratisiitter n.d ce Pee PEL 28 Se oo in iw one Adjust control until LOW POWER 

indicator lights. The buzzer should 

sound. Silence buzzer with BUZ OFF 

pushbutton. 

19 | Amplifier-oscillator___._-.---- BOW. Wr Sod Be eo ns na nee ee Adjust control for peak DA-189/GRC 

| meter and multimeter indications. 

The buzzer should sound, silence it 

| with BUZ OFF pushbutton. 
If LOW POWER indicator is not exti 

AMP and COUPLING. jz... .sssse25 

Tied: DAI S9/G RG. te oo Bests = oa fo Hee es oo oe See ee 

LG.) DEANSMICbeie so ee ee Multimeter selector switch _________ 

guished at this point, higher mait 

tenance services are required to 

correct the fault. 

3-22 Change 4 

nS & ——_ - n ee 
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‘When the transmitter performance is satisfactory to this point, connect the antenna to the transmitter (step 20) 
and tune the power circuits again (steps 21 through 25). 

Switch or control 

(RES pean lal ea tae A RIERA) 1G» LR 2 Ela ea a Disconnect the pem equipment cable 

from PCM IN receptacle on the 

transmitter (fig. 6-3). The fdm 

equipment cables need not be 

removed. 

Check that the transmitter AFC 

TUNE-ODD-EVEN switch is set to 

TUNE. 
The following three operations must be 

performed within 6 seconds. (After 6 

seconds, the time-delay circuits 

remove power from the oscillator and 

amplifier circuits of the 

amplifier-oscillator.) 

1. Operate PP-2054(*)/GRC 
OPERATE-STANDBY switch to 
STANDBY. 

Position or action 

20 

connect antenna cable to trans- 

mitter. 

8. Reset PP-2054(*)/GRC 

OPERATE-STANDBY switch to 
OPERATE. 

If the above three operations take 

more than 6 seconds, the tuning 

procedures in steps 7 and 8 must be 

performed before proceeding to step 

21, 

Make sure all antenna cable connec- 

tions are tight and that the an- 

tenna is properly oriented toward 

the next receiver in the radio 

system. 

21 | Amplifier-oscillator___________ IMULXSH RR eee weet se a Set multimeter switch to MIXER 

and adjust control for peak meter 

indication. 

EIIRICTCOSCHIALOT 8 28 3s i ee L Check that the WAVEMETER con- 

trol is still set for OUT FREQ 

setting of channel being used. 

POW IS tee ee es Set multimeter switch to PWR OUT. 

Adjust control for peak multi- 

- meter indication. 

a Mi Pose ee Adjust control for peak multimeter 
f indication. 

AMPtandiCOUPRLENG=2255-52.2 50 Adjust AMP control while rotating 

COUPLING control for peak multi- 

meter indication. 

POW GEO Geese Set multimeter selector switch to 
REF PWR. Carefully readjust 

control to obtain maximum dip indi- 

eation on multimeter. When the 

AM-1957/GRC is used, if two dips 

occur, adjust the control to the 

peak indication between dips. When 

the AM-1958(*)/GRC is used, do 

not adjust for a dip. 
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AMP and COUPLING_-________-_-_- Set the multimeter switch to PWR 

OUT. Carefully readjust the 
AMP control while rotating COUPL- 

ING control tor peak multimeter in- 

Position or action 

dication. 

POWER OUT and COUPLING _____-_ Lock these controls. 

2h) Transmitter’: ee ee Multimeter switch ________________-_ Set the switch to REF PWR and PWR 

OUT; note the meter indications. 

PWR OUT indication should be not 

less than four times the REF PWR 
indication. 

With the AM-1957/GRC, the REF 

PWR indication may be higher than 

the PWR OUT indication when the 
transmitter is being tuned on the fj 
upper end of the band. . 

When the correct indication is not ob- 

tained, check the antenna system, 

particularly cable connections. 

Note. The REF PWR indication should only be 

used as a reference so that if it should in- 

crease, trouble may have occurred in the antenna 

system. The more. nearly the antenna 
system is matched to the frequency being used, 

the lower will be the REF PWR reading, and the 

farther will be the separation between REF 

PWR and PWR OUT readings. 

24 ransmitter::22) Ss 200s snit <3 Multimeter selector switch _________ AFC LEV. 

1 bah Di A'S AUER Bc Se SR eo NC Adjust for peak multimeter indica- 

tion. Rotate a number of turns to 

locate the peak position at which 

the AFC meter indicates near 

center scale. 

Cd LNs = eee te 8 ee Adjust for peak multimeter indica- 

tion. 

AFC LEVEL and AFC TUNE ______ Readjust for peak multimeter indi- 

eation and center AFC meter 

indication. 

AFC TUNE-ODD-EVEN___________ Set to ODD for odd-numbered channels 

(501, 508, -505, ete.); set to EVEN 

for even-numbered channels (502, 504, 

506, etc.). 

AFC CORRECTION ______________- Check afe circuit for proper lock-on by 

rotating the control slightly in 

either direction until AFC meter 
indicates 40 (right or left). The 

meter indication should slowly move 

back to midposition. The control should 

also move back to midposition. 

Check the transmitter frequency by 

moving the WAVEMETER control (in 

the area in which it is preset) for 

peak multimeter indication. If the 

WAVEMETER dial is not within two 

divisions of the required setting for 

the channel, repeat the tuning pro- 

cedures using steps 7, 8, and 21 

through 24 above, after setting 

AFC TUNE-ODD-EVEN switch te 
TUNE. 

3-24 Change 4 



Step Switch or control 

25 | Transmitter 

26 | Transmitter Multimeter selector switch 

T™ 11-5820-—461-12 

Position or action 

Reconnect the cable from the pcm 

multiplex equipment to PCM IN re- 

ceptacle (fig. 6-3) after all re- 

ceivers in the system have been 
_ lined up. 

Set the switch to each position 

between OSC and AFC LEV and 

record the meter indication for 

each position. 

When the system is lined up, record 

the meter indications for each 

position between 1KC IN to PCM IN. 

The indications will be used as ref- 
erence during periodic checks of the 

system (para 3-19b). 

System lineup operations 

27 |Transmitter For remaining system lineup proce- 

dures with fdm equipment, refer to 

paragraph 3-13. 

For remaining system lineup proce- 

dures with pem equipment, refer to 

paragraph 3-14. 

Retuning operations 

28 {Transmitter 

29 |Transmitter 

AFC TUNE 

30 |Amplifier-oscillator 

31 |Amplifier-oscillator 

32 

3-11. Single Stack Lock-Back Operational 
Tests 

a. General. The loop-back operational tests 
given in b below allow the attendant to make 

a complete operational check of the terminal 
prior to undertaking a mission. The proce- 
dure makes use of the “image” frequency re- 

AFC TUNE-ODD-EVEN 
AFC CORRECTION 

POWER OUT, COUPLING, and 
MAIN TUNING. 

To change operation to another channel, 

proceed as follows: 
Notify multiplex terminals that 

system operation wili be inter- 

rupted until the radio system is 

satisfactorily lined up. 

Before changing channels, review 

the requirements specified in 

cautions 1 and 2 at the beginning of 
this section. 

When pem multiplex equipment is 

used, disconnect the pem cable 

from PCM IN receptacle (fig. 6-3). 

TUNE. 

Midrange. 

Set to assigned transmitting chan- 

nel. 

Set to assigned transmitting chan- 

nel. 

Perform tuning operations in steps 7 

and 8. 
Perform operations in steps 21 through 

26. 
Check the operation of the multiplex 

system (para 3-13 or 3-14). 

sponse of the receiver which is always 120 
channels above the transmitter frequency. 

The test channels used in the following pro- 
cedure are channel 500 for the transmitter 
and channel 620 for the receiver. Whenever 

possible, tune the transmitter to the assigned 
channel frequency and the receiver to a test 
channel 120 channels above the transmitter 
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channel frequency (para 2-8c(3)). This proce- 
dure would then require a minimum retuning 
after the terminal checkout has been com- 
pleted. Refer to caution 2 above at the begin- 

b. Tuning and Testing Procedures. 

Step 

2, }ON-6I4/GRO oo een 

3 | PP-2054(*)/GRC __-_-____----- 

ArT ROCEIVER 6 ce a 

Switch or control 

Preliminary operations 

1 | PAT SOG RO ss es oe eee PE ae Re SR kL cout aes Use CG-718B/U and connect DA-189/ 

POWER, __-232- 

WAVEMETER -_- 

ning of this section before tuning the trans- 
mitter and receiver to the assigned operating 
frequencies. 

NOTE 
This image loopback check cannot 
be made when PCM is in secure, 

Position or action 

GRC to the TO ANT receptacle on 
the amplifier-oscillator. 

SAS ee eee ON. 
MANUAL-AUTOMATIC ____------- AUTOMATIC. The REGULATED 

OUTPUT VOLTAGE meter should 

indicate 115 volts (para 3-7b). 

OPERATE-STANDBY _-_----------- STANDBY. 

DAS ene Rs By OFF. 

Beno 431" er, Oe eee Set to test channel 620 (or 120 

channels above assigned trans- 

mitter channel). 

REC SIG-1i 2.25252 Bea Hig, JOC Set to test channel 620 (or 120 chan- 

nels above assigned transmitter 

channel). 

WEST TONE 'switeh) 2222 645) 258 OFF. 

AFC TUNE-ODD-EVEN __-_____--_- TUNE. (This applies only to R- 

1148(P)/GRC.) 
12 py ERE Ee BEL Set control to setting listed under 

REC OSC column of WAVEMETER 

chart for test channel 620 (or 120 

channels above assigned trans- 
mitter channel). 

6) Pratismitter 2-5-2 AFC CORRECTION _-------------- Midrange. 
Prom INPUT LEVELS —-.- 25.2 Midrange. 
FDM INPUT LEVELS ------------- Midrange. 
AFC TUNE-ODD-EVEN -_-__-------- TUNE. 
LARC TUNE. 224225 

6 Amplifier-oscillator 

Bid wey depo nhc Set to test channel 500 (or assigned 

transmitting channel), as indi- 

cated on AFC TUNE indicator. 

As et Ne __|Set to 12/24 for FDM or PCM multi- 

plex system; set to 4 for 4-channel 

FDM multiplex system. 

De Palin Mee eS aps tas = Unlock all controls. 

See Vat os Set to test channel 500 (or assigned 

transmitting channel). 

Bee Set to test channel 500 (or assigned 

transmitting channel). 
COUR EENG Mee ek oo ou eee Set to test channel 500 (or assigned 

transmitting channe)). 

RIECISIG=2e wen ee a eee Set to test channel 620 (or 120 

channels above assigned trans- 

mitter channel). 

T~ | Receiver ‘oc. 2.n3.04. Beau wd ACAROWi Ge Jefe Se ON. 

8 |PP-2054(*)/GRC____-__.__.__- OPERATE-STANDBY-____________- OPERATE. 

9 |Amplifier-oscillator___...____- WAN FM Ro so ae ee eo Set control to sétting listed under 

3-26 Change 7 

MAIN TUNE column of WAVE- 

METER chart for test channel 

500 (or assigned transmitting 

channel). 
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Tuning procedures 

Position or action 

eeranamitter and amplifier-.  j_- 22.loeeeso esc oe- 22 25-.------ Perform transmitter tuning proce- 

oscillator. dures given in paragraph 3-106 

steps 7 through 19, 24, and 25. 

11 | Receiver and amplifier- Te eee ere et Perform receiver tuning procedures 

converter. given in paragraph 3-8, steps 10 

through 19 and 25 through 28. 
With the loop-back procedures, the 

REC SIG indication may be too high 

to be able to determine the peak 

settings for REC SIG-1 and REC 

SIG-2. If off-scale indications are 

obtained, leave these controls on 

the channel number previously 

preset in steps 4 and 6 above. These 

controls will be properly adjusted 

during system lineup with the dis- 

tant radio terminal. 

Local tests 

tmmpneceiviers sot se 2 Multimeter selector switch ________-_ TEST TONE CAL. 

PEST DONEsswiten =. 282 seo ON. 

TESTVEON PE control 22 2.2-5.4- Adjust for center scale (green 

area) of multimeter. 

famierransmitter ...-..-.-. 2222: Multimeter selector switch _________ 1 KC MOD. The multimeter should 

indicate in green area. 

Note. If the FDM CABLE REC OUT terminals 

| are not connected to FMD multi- 

Change 4 3-27 



i 
a 4 

£ > 7 4 e ip — bd | 
: Rp Pat RA? 

: aa ee, 

eg ly aera : ; : Sora oe | Pie 

: aa . a eerie : Neieme apie y iA ’ . 2 <i - ” abe ne 
‘ * ; , me) WA ci ka oe: Bic ih , itis 

pes se ite : , nets - ee Lies 

> Ae ope: - - 4 * +, eg Ped ae Fa ~ ‘yt verte ibid 

% nsaset ‘ SRA RE Mites Sayan ndton 2 — 43 ji~ Si OB ; : 3 



a 

14 Receiver 

15 Handset 

16 Receiver 

alee Receiver 

18 Handset 

19 PCM or FDM multiplex 

equipment. 

20 PCM or FDM multiplex 

equipment. 

c. Retuning Transmitter and Receiver. 

After the radio and multiplex equipment have 

been successfully tested using the procedures 

in b above, retune the transmitter and/or re- 

ceiver as given in (1), (2), and (3) below. In 

retuning the transmitter and receiver, observe 

the precautions given in caution 2 above at the 

beginning of this section. 

(1) If the transmitter has been tuned to 

TEST TONE switch 

TEST TONE control 

RING pushbutton 

TM 11-5820-461-12 

Position or action 

plex equipment, the multimeter indication 

will be to the right of midscale. 

1 KC OUT and ORDER WIRE. In 

both positions, multimeter should 

indicate in green area. 

Listen on the handset; the 1-ke test 

tone should be heard. 

OFF. 

Counterclockwise. 

Depress the pushbutton. The IN- 

COMING CALL indicator should 
light and buzzer should sound. 

The 1,600 eps ringing tone 

should be heard in the handset. 

Speak into the microphone; sidetone 

should be heard. 

a. Turn on and tune the trans- 

mitting and receiving equip- 

ment. 

b. Connect the cables from the 

transmitting and receiving multi- 

plex equipment to the radio 

(para 2-8 and fig. 6-8). 

a. Refer to paragraph 3-13 for 

fdm equipment or to paragraph 

3-14 for pem equipment and 

perform the indicated transmis- 

sion and receiving operations. 

The required indications should 

be obtained on the radio equip- 

ment and the multiplex equip- 

ment. 

b. Check some of the local chan- 

nels of the multiplex equipment 

to determine that satisfactory 

communication occurs from the 

transmitting channel back to 

the associated receiving 

channel. 

c. When the equipment performs 

satisfactorily, proceed to the 

retuning procedures in c below. 

the assigned channel, the DA-189/GRC may 

be removed and the antenna system connected 

in less than 6 seconds without retuning the 

transmitter (step 20, para 3-10bD). 

(2) If the transmitter must be retuned to 

the assigned channel, leave the DA-189/GRC 

connected and retune the transmitter using the 

procedures given in steps 7 through 27 of 

paragraph 3—10b. 
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(3) If the receiver must be retuned to the using the procedures given in steps 10 through 

assigned receiving channel, retune the receiver 29 of paragraph 3-8. 

ee ee 

: 
: 

j 
‘ 

i 

19° 

Figure 3-9. Rotating base of Mast AB-577/GRC to change azimuth of antenna on top of mast. 

Section Ill. SYSTEM LINEUP PROCEDURES 

3-12. General receiving levels at all stations in the system. 
The procedures described use front panel con- 

trols only, and the levels are indicated on the 
front panel meters. 

System lineup consist of checking the system 

signal levels from station to station in the sys- 

tem. The lineup is required to insure the sys- 

tem provides the optimum communication from NOTE 

terminal to terminal. The lineup procedures When the system lineup is completed, 

provide means for setting and checking the record the meter readings for positions 
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of the multimeter selector switches 

and the positions of the other con- 
trols. These will be used for routine 

operations (para 3-19). 
a. Control of Lineup. All system procedures 

should be supervised by a designated control 

station in the system. During lineup proce- 
dures, intermediate stations will report com- 
pletion of lineup procedures to the control 
station. The control station will then order 

the next station to begin the procedures. 
b. General Lineup Procedures. One termi- 

nal in the system is designated as the control 

station; this station will be designated termi- 
nal A, and the other terminal as terminal B 

(fig. 3-10). The lineup procedures will be per- 

formed between terminal A and the next sta- 
tion in the line. When the procedures are 
completed between these two stations, the 
operator at terminal A will inform the 

operator at the next station to begin lineup 
procedures with the station next to it in the 
A-to-B direction. The lineup procedures are 
continued until all stations in A-to-B direc- 
tion of the system have performed system 
lineup procedures. Terminal B then assumes 
temporary control of the system, and the 
lineup procedures are performed in the 
B-to-A direction. The system is ready for 
normal operation after completion of the 
lineup procedures in B-to-A direction. 

TM 11-5820—461-12 

3-13. Fdm System Lineup 

The following procedures are used after the 
transmitting and receiving equipment (radio 
and fdm) are prepared for system lineup: 

a. Connect the spiral-four cable from the 

fdm equipment to the receiver (fig. 6-3). The 

fdm equipment must have been lined up for 

transmission and reception. 

b. Tune the transmitter (para 3-10) and re- 
ceiver (para 3-8). 

c. Set the TRAFFIC CHAN switch to 12/24 

for 135-ohm impedance fdm equipment (such 

as Terminal, Telephone AN/TCC-7 or 

AN/TCC-50); set the TRAFFIC CHAN switch 
to 4 for 600-ohm impedance fdm equipment 

(such as Terminal, Telephone AN/TCC-3). 

d. Use the order wire circuit for calling and 
communication between the radio terminals 

and the fdm terminals (para 3-18). 

e. Prepare the equipment for 1-ke and 68-ke 

adjustments as follows: 

(1) Request the fdm multiplex terminal 

to transmit 1 ke- test signal adjusted to 0-dbm 
level. 

(2) At the radio transmitter, perform the 

following: 

(a) Set the multimeter selector switch 

DIRECTION OF INITIAL - 
SYSTEM LINE-UP 

fis... re 

AN/GRC-5060(V) 

TERMINAL 
A 

AN/GRC-50()(V) AN/GRC- 500¢6)(V) 

TERMINAL 
8 

AN/GRC-50b0V) 

EL5820-461-12-C4-TM-I3 

Figure 8-10. System lineup. 
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to 1 KC IN and 68 KC IN. The transmitter 

multimeter should indicate within the green 

area for both positions of the switch. If not, 

adjust the FDM INPUT LEVELS control until 

both meter indications are within the green 

area. 
(b) To check the passage of the 1-kc 

and 68-ke signals through the transmitter, set 

the transmitter multimeter selector switch to 

1 KC MOD and 68 KC MOD. The multimeter 

should indicate within the green area for both 

positions of the switch. 

(c) If the test signal is not required by 

the distant receiver terminal ((3) below), re- 

quest the fdm terminal to stop sending the test 

signal. 

(3) At the radio receiver, perform the 

following adjustments after the transmitter 

adjustments ((2) above) have been success- 

fully performed. 

(a) Request the preceding transmitter 

terminal to send 1-ke test signal. Use either 

the 1-kc, 0-dbm test signal from the fdm termi- 

nal; or use the 1-kc test signal from the trans- 

mitter (adjusted to 0 dbm (para 3-15a). 

(b) Set the receiver multimeter selector 

switch to 1 KC OUT and 68 KC OUT. The 

receiver multimeter should indicate within the 

green area. If the meter does not indicate with- 

in the green area, adjust the FDM OUTPUT 

LEVELS control until the receiver multimeter 

indicates in the green area for both positions of 

the meter switch. 

(c) Notify the fdm receiving terminal 

to perform required receive signal adjustments. 

(d) At the conclusion of the receiver 

adjustments, notify the transmitter terminal 

to stop sending the 1-kc test signal. 

(4) Fdm operation should proceed with- 

out further radio adjustments, except normal 

system monitoring (para 3-19). 

3-14. Pcm System Lineup 

The following procedures are used after the 

transmitter and receiver (radio and pem) are 

prepared for system lineup. 

a. Tune the transmitter (para 3-10) and 

the receiver (para 3-8) without the pem video 
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and order wire cables connected to the radio 

sets (fig. 6-3). 

b. When satisfactory radio reception is ob- 

tained, connect the pem video and order wire 

cables to the radio sets (fig. 6-3). 

c. As soon as the pcm video cable is connected 

to the transmitter, the REC SIGNAL indica- 

tion at the radio receiver usually is lowered 

and will become lower as more channels of the 

pem equipment are in operation. For satisfac- 

tory pcm operation, the REC SIGNAL indica- 

tion should be about 20. 

CAUTION 

When the pem video cable is connected 

at distant transmitter, do not read- 

just the REC SIG-1 and REC SIG-2 

controls at the receiving station to 

attempt to raise. the REC SIGNAI 

level indication. 

NOTE 

When pcm signals are applied to the 

transmitter, the peak of the radio 

carrier signal is moved slightly to one 

side of the assigned carrier frequency ; 

this is normal. Readjustment of the 

REC SIG-1 and REC SIG-2 controls 

at the receiver will increase the REC 

SIGNAL indication. However, to do 

so usually will result in loss of intel- 

ligence of some pem channels at one 

end of the pem band. This problem 

does not exist with fdm signals; thus 

the fdm cables can be connected to the 

radio before radio system lineup. 

d. Adjust the order wire circuit in both 

directions as follows: 

(1) At the transmitting radio terminal, 

turn on and adjust the -utput of the 1-kc test 

signal (para 3-15a). To check the level of the 

test signal, set the transmitter multimeter se- 

lector switch to 1 KC MOD. The multimeter 

should indicate in the green area. Do not at- 

tempt to increase the indication obtained. 

(2) At the receiving terminal, request the 

pem terminal operator to adjust the level of the 

1-ke test signal to the proper indication on the 

pem indicator. 

SS 



(3) From the pcm terminal, the test 

signal (and order wire channel) is applied 
through the radio receiver to the metering 
circuit (and the handset). To check the level of 
the 1-ke test signal, set the receiver multime- 

ter switch to ORDER WIRE. The multimeter 

shows some indication; record the indication 

obtained for future use. Do not attempt to 
increase the indication obtained. 

(4) At the conclusion of the 1-ke test 

signal test, request the transmitting terminal 

to stop sending the test signal. ((1) above). 
e. After the order wire circuits have been 

adjusted (d above), adjust the video circuits in 

both directions as follows: 

(1) At the radio receiving terminal, set 
the receiver multimeter selector switch to 

PCM OUT. 
(2) At the radio transmitting terminal, 

check to see that the pcm transmitting ter- 
minal is properly adjusted for transmission. 
Then, adjust the PCM INPUT LEVELS con- 
trol at the radio transmitter until the radio 

receiving terminal states that the receiver 

multimeter indicates in the green area. 
(8) At the radio transmitting terminal, 

set the transmitter multimeter selector 

switch to PCM IN and record the meter indi- 
cation for future reference. 

(4) At the pcm receiving terminal, adjust 

the received pem signal level for proper indi- 
cations on metering circuits. 

(5) At the radio receiving terminal, set 
the receiver multimeter to PCM OUT and re- 

cord the meter indication for future refer- 

ence. 

3-15. System Checks and Adjustments 

The following procedures are used to check 
and adjust, if necessary, the passage of sign- 
als through the radio set. The procedures are 
performed on a routine basis after fdm or pem 
multiplex equipment is connected to the 

radio. 
a. Test Tone Calibration. The following 

procedure provides adjustment of the 1-kc 
test signal used for checking the performance 
of the order wire circuit in the system. Per- 
form the following operations at the receiver: 

(1) Set the multimeter selector switch to 

TEST TONE CAL. 
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(2) Set the TEST TONE switch to ON. 
(3) Adjust the TEST TONE control for an 

indication of 25 (approx 0 dbm) on the receiver 
multimeter. 

(4) Set the TEST TONE switch to OFF 
and TEST TONE control fully cew if test tone 
is no longer required. 

b. Fdm Signal Checks in Transmitter. 

These procedures check the passage of the 
1-ke and 68-ke signals through the transmit- 
ter. The fdm cable is connected to the radio 

(fig. 6-3) and the fdm equipment is adjusted 
for proper transmission. 

(1) Request the associated fdm multiplex 

terminal to send a 1-ke test signal adjusted to 
0 dbm. 

(2) Set the transmitter multimeter selec- 

tor switch to 1 KC IN and 68 KC IN. The 
multimeter should indicate in the green area. 

(3) If necessary, adjust the FDM INPUT 

LEVELS control until the meter indicates in 

the green area for both positions of the 
switch. 

(4) Set the transmitter multimeter selec- 

tor switch to 1 KC MOD and 68 KC MOD. The 

multimeter should indicate in the green area. 
There is no adjustment provided. 

c. Pem Signal Checks in Transmitter. 

These procedures check the passage of the fil 
1-ke and pem signals through the transmit- 

ter. All pem cables are connected to the radio 
set and the pem terminal equipment is prop- 
erly adjusted for transmission. 

(1) On the receiver, set the TEST TONE 

switch to ON (adjusted for 0-dbm output (@ 
above)). 

(2) Set the transmitter multimeter selec- 

tor switch to 1 KC MOD. The multimeter 

should indicate within the green area. 
(8) Set the transmitter multimeter selec- 

tor switch to PCM IN. The multimeter usu- 
ally indicates within the green area. The ac- 

tual indication obtained depends on the set- 
ting of the PCM INPUT LEVELS control 

when it was adjusted during pem system 

lineup (para 3-14e). 
d. Fdm Signal Checks in Receiver. The fol- 

lowing procedures check the passage of 1-ke 
and 68-ke signals through the receiver. 

(1) Request the distant transmitter sta- 
tion to send a 1-kce test signal adjusted to 0 
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dbm. Send it from the radio transmitter (@ 

above) or from the fdm transmitter terminal. 

(2) Set the receiver multimeter selector 

switch to 1 KC OUT and 68 KC OUT. The 

multimeter should indicate within the green 

area for both switch positions. 

(3) If necessary, adjust the FDM OUT- 

PUT LEVELS control until the meter indi- 

cates in the green area for both switch posi- 

tions. 

(4) With the 1-ke test signal still being 

sent from the distant transmitter station, set 

the receiver multimeter selector switch to 

ORDER WIRE. The meter should indicate 

within the green area. No adjustment is pro- 

vided. 

e. Pem Signal Checks at Receiver.. The fol- 

lowing procedures check the passage of 1-ke 
and pem signals through the receiver: 

(1) Request the distant transmitter sta- 

tion to send a 1-ke test signal adjusted to 0 
dbm. Send it from the radio transmitter (a 

above). 

(2) Set the receiver multimeter selector 
switch to ORDER WIRE. The multimeter 
usually indicates in the green area. The ac- 

tual indication obtained depends on the set- 
ting of the order wire control in the pem re- 
ceiver terminal during pem system lineup 

(para 3-14d(3)). 
(3) Set the receiver multimeter selector 

switch to PCM OUT. The meter usually indi- 
cates in the green area. The actual indication 

obtained depends on the setting of the PCM 
INPUT LEVELS control of the distant radio 
transmitter during pem system lineup (para 

3-14e(2)). 

3-16. Multiplex Terminal Adjustments 

When the radio system has been satisfactor- 

ily lined up, using procedures in paragraphs 

3-13 or 3-14, and 3-15, the multiplex termi- 

nals in the communication system are ad- 

vised that the radio system is ready for traf- 
fic. The multiplex terminals proceed to per- 
form their system lineup. Routine radio oper- 
ation is discussed in paragraphs 3-17 through 

3-20. 

Section IV. ROUTINE OPERATING PROCEDURES 

3-17. General 

a. After the system lineup of the radio and 

multiplex equipment, the radio operator will 

periodically monitor the quality of the cir- 
cuits and check the output power of the 
transmitter and the level of the signal re- 
ceived on the receiver. Communication 

among the radio operators and multiplex at- 
tendants is accomplished on the order wire 

circuits. 
b. Refer to paragraph 3-19 for routine tests 

and adjustments used to observe operation of 
the radio and multiplex equipment circuits. 

3-18. Order-Wire Operation 

a. Originating Order Wire Com- 
munications. Use the procedures given below 
to originate an order wire communication. 

(1) Lift Handset H-156/U from its brac- 

ket. 
(2) Press the RING pushbutton on the 

RR-1148(Py/GRC or R-1131(*)(P)/GRC front 
panel to inform the other station (or field 

3-34 Change 4 

telephone) that order wire communication is 
desired. 

(3) Wait for the station called to answer. 

(4) Press the Handset H-156/U PRESS- 

TO-TALK switch and speak into the handset. 

NOTE 

To originate an order-wire communi- 
cation from a remote location, follow 

the operational instructions supplied 

with the field telephone being used. 

(5) For remote operation on the order 
wire circuit, connect field wire from the RE- 

MOTE terminals of the receiver (fig. 6-3) to 

the remote telephone. To enable 1,600 eps 
ringing signals from the radio and 20 eps ring- 
ing signals from the telephone to function in 
the order wire circuit, connect a telephone 

signal converter to the telephone. If the con- 
verter is not used, do not ring on the tele- 

phone; the 20 cps is not detected in the radio 
system and the receiver may be damaged by 
the ringing voltage (60-90 volts ac). 



b. Receiving Order Wire Communications. 

If the INCOMING CALL buzzer sounds and 
the INCOMING CALL lamp lights at the 
equipment location, an order wire communi- 

cation is being originated at a distant station 

(or a field telephone). Proceed as follows: 
(1) Lift Handset H-156/U from its mount- 

ing brackets. 
(2) Depress the Handset H-156/U 

PRESS-TO-TALK switch and identify your 

station. 
(3) Wait for the order wire message. 

c. Pcm or Fdm Operation. Once the type of 

operation (pcm or fdm) is determined and the 

b. Checklist. 
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radio set is correctly tuned (paras 3-13 

through 3-16), no additional adjustments are 

required for transmission or reception of mul- 
tiplexed signals. Use the order wire (a and b 
above) to notify the distant terminal that the 
equipment is ready for use. 

3—19. Monitoring Equipment 

a. General. The following checklist pro- 
vides a list of items with nominal or required 
indications observed by the radio set 

operator. Each item should be monitored 
periodically. 

Senet, 22 Ee OUTPUT VOLTAGE meter ________- 115 volts. 

BB pp-2054GRc _____--------_ Flbiviieator <0 052022222 Lighted. 
EV WeIrenCOPee i a Lighted. 

FEV ere Se See Lighted. 

Beh GU DG 2 ie Epa eee ee ee Operating. 

POMC E INOUE 220. oe Se Operating. 
Ee Transmitter with AM-1957/GRC WMG EP 2 oe oe ee Set within two divisions of re- 

or AM-1958(*)/GRC quired setting according to 

WAVEMETER CHART. 

MAIN TUNING control ___________- Locked. 
COUPLING control _________-=______ Locked. 

REC SIG-2 control ________________ Locked. 

POWER‘OUT control =... 22222 Locked. 

LOW POWER lamp ______-___-_____-_- Not lighted. 

AFC TUNE-ODD-EVEN switch ____|Set at ODD or EVEN to correspond to 

transmitting channel. 
PCM INPUT LEVELS control _____- Position same as recorded during 

system lineup. 
FDM INPUT LEVELS control ______ Position same as recorded during 

lineup. 
AFC TUNE CHANNEL indicator ___|Same as transmitting channel. 

Multimeter selector switch position: |Compare meter reading with reading 

recorded while performing system 

lineup. 

OSG poe ee ie A Reading recorded during system 

lineup. 

MAIN TUNE position ____________- Reading recorded during system 

lineup. 

MIXER pesition =o. 6.0 Reading recorded during system 

lineup. 

AMPingsitigny. 820. Very re Gk Reading recorded during system 

lineup. 

OUT FREQ position _______________ Reading recorded during system 
lineup. 

‘ PWR OUT position ________________ Reading recorded during system 

lineup. 

REF PWR ______ Bee mie i ne eS Reading recorded during system 

lineup. 

ine END 7K! 3 TMS: 335 Reading recorded during system 

lineup. 
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Component 

TEST TONE switch 

TEST TONE control 

Multimeter selector switch position: 

AFC LEV (R-1148(P)/GRC only) 
REC SIGNAL © aos cae Sots ees 
TEST TONE CAL 

ORDER WIRE 

1KC OUT 

68KC OUT 

3-20. Stopping Procedure 
The radio set may be placed in standby or completely 

turned off. Normally, the stopping procedure takes 
from 2 to 3 minutes. In an emergency, the radio set 

may be stopped immediately. 

a. Standby. To place the radio set in standby, place 

the PP-2054(*)/GRC OPERATE-STANDBY switch 
at STANDBY. This action will remove the direct cur- 

Component 

R-1148(P)/GRC or R-1331(*)(P)/GRC ........ 
RelleeRGRO Te eros os owes Oh ekinahe etre 
PPR SS OIG on learn kn Sw cree be ceca me ae 
PP-2054(CVAGRG Sy soccer yaa ero re recat 
PaSOS CRG oss 25 ica thd tara, OR ceo a 
CN-514/GRC...... sie BMe ned hoses hee We Slee ocean ie ns 

c. Emergency Stopping. To turn off the radio set in 

an emergency, place the R-1148(P)/GRC, or 

Component 

Receiver with AM-1955(*)/GRC or 

AM-1956(*)/GRC. 
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AC POWER ON-OFF .................0-. 

APG Selector SWitCh | o.6)5. occ ccaisicus od Miers panies 

B68 618 (ohem «0 «ene wxg) Sle elie © 6 e\n 0 wisi eiip 

OSCILLATOR control..... 

REC SIG-1 control........ 

Indication 

Green area when 1-kc test signal is sent from multiplex ter- 

minal. 

Green area when 1-kc test signal is sent from multiplex ter- 

minal or when receiver TEST TONE switch is operated 

to ON. 

Green area when fdm equipment is connected to radio set. 

Green area when fdm equipment is connected to radio set. 

Reading recorded when PCM was connected to transmitter. 

Paragraph 5-130. 

OFF. 

Counterclockwise position. 

Compare meter reading with reading recorded while per- 

forming system lineup. 

Reading recorded during system lineup. 

Reading recorded during system lineup. 

Reading recorded during system lineup. 

Green area when TEST TONE switch is set to ON and con- 

trol is adjusted. 

Green area when distant radio station or multiplex terminal 

sends 1-kc test signal. 

Green area when distant radio station or multiplex terminal 

sends 1-kc test signal. 

Green area when fdm equipment connected to distant radio 

set. 

Green area when pcm equipment connected to distant 

radio set. 

See para 5-13. 

rent (dc) potentials (filaments are left on) from the 

transmitter. The receiver will remain on. 

b. Normal Stopping. The normal stopping procedure 

for the radio set is listed below. Use this procedure only 

when the equipment is to be off for 2 hours or longer. 
For periods of less than 2 hours, place the equipment in 

standby. 

Position 

OFF 

TUNE 

STANDBY (for 2 or 3 minutes). 

R-1331(*)(P)/GRC, PP-2054(*)/GRC, and 
CN-514/GRC AC POWER switches at OFF. 

Indication 

Operating. 

Set within ‘wo divisions of required setting ac- 

cording to WAVEMETER CHART. 

Locked. 

Locked. 
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Indication 

SQUELCHicontroliteais cee «cisslew ec atewe wale ‘Position same as recorded during system lineup. 

NO:SIGNAL lamprrre eo = hisienn ouiae ats Not lighted. 

AFC TUNE CHANNEL indicator (R-1148(P)/- | Same as receiving channel. 

Component 

GRC only). 

AFC TUNE-ODD-EVEN switch (R-1148(P)/- | Set at ODD or EVEN to correspond to receiving 

GRC only). channel. 

FDM OUTPUT LEVEL control............. Position same as recorded during system lineup. 

RING: pushbutton sence eseec een aciesoe wees When depressed, 1,600 cps tone heard in 

H-156/U. 
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CHAPTER 4 

OPERATOR’S MAINTENANCE 

4-1. Scope of Operator’s Maintenance 

a. The following is a list of maintenance 

duties normally performed by the operator of 

the radio set. These procedures do not require 

special tools or test equipment. 

b. Operator’s maintenance for the radio set 

consists of the following: 

(1) Preventive maintenance (paras 4—2— 

4-6). 

(2) Visual inspection (para 4-7). 

(3) Operational check (para 4-8). 

(4) Replacement of indicator lamps (para 

4-9). 

(5) Replacement of fuses (para 4-10). 

4-2. Operator’s Preventive Maintenance 

Preventive maintenance is the systematic care, 

servicing, and inspection of equipment to pre- 

vent the occurrence of trouble, to reduce down- 

time, and to assure that the equipment is ser- 

viceable. 

a. Systematic Care. The procedures given in 

paragraphs 4-3 through 4-6 cover routine sys- 

tems and care and cleaning essential to proper 

upkeep and operation of the equipment. 

b. Preventive Maintenance Checks and 

Services. The preventive maintenance checks 

and services charts (paras 4—4 and 4-5) out- 

line functions to be performed at specific inter- 

vals. These checks and services are to main- 

tain Army electronic equipment in a combat 

serviceable condition; that is in good general 

(physical) condition and in good operating 

condition. To assist operator in maintaining 

combat serviceability, the charts indicate what 

to check, how to check, and the normal condi- 

tions; the references column lists the illustra- 

tions, paragraphs, or manuals that contain sup- 

plementary information. If the defect cannot 

be remedied by the operator, higher category 

maintenance or repair is required. Records and 

reports of these checks and services must be 

made in accordance with the requirements set 

forth in TM 38-750. 

4-3. Preventive Maintenance Checks and 

Services Periods 

Preventive maintenance checks and services 

are required daily and weekly. Paragraphs 4— 

4 and 4—5 specify the items to be inspected 

and serviced. 

a. Paragraph 4—4 specifies the items to be 

checked and serviced daily. In addition to daily 

checks, the equipment should be reinspected 

and serviced immediately before going on a 

mission and as soon after the completion of 

the mission as possible. 

b. Paragraph 4—5 specifies the items to be 

checked and serviced once each week. If the 

equipment is maintained in a standby condi- 

tion, the daily and weekly services and inspec- 

tions should be accomplished at the same time. 

Change 3 4-1 
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4—4. Daily Preventive Maintenance Checks and Services Chart 

References 

1 Ratio. seb oS ee Cleans cases, cables, and front panels ____| Para 4-6. 

2 APES a has ee Se Check all cables for cables for tight con- | None. 

nection to receptacles. 

3 Controls 2.22.2 22 a. During tuning operations, note any | a. Higher category of mainte- 

switch or control that does not nance required. 

operate smoothly and lock into posi- 

tion. 

b. Check that control knobs are tight on | b. Tighten the knob screws. 

their shafts. 

4 Operation _-__ 1.2.0.2: Check the condition of indicator lights | See para 3-19. 

and meter indications. 

5 Pitesti SOR eee Check the condition of the filters in the | Para 4-11. 

transmitter and in the receiver. 

4-5. Weekly Preventive Maintenance Checks and Services Chart 

Sequence Item to be 
No. inspected Procedures References 

1 Antenna system a. Tighten any guys that are not prop- | TM 11-5820-538-12. 

erly tensioned. 

b. Reset any stakes that are not firmly 

in the earth. 

c. Check to see that the antenna cables 

is not endangered by, or is a dan- 

ger to vehicles and pedestrians. 

2 Mounting screws _- a. Tighten all screws holding chasses| a. None. 

in cases. 

b. Tighten all screws holding cases and | b. None. 

cables in the shelter. 

3 Metal surfaces ______ _... |a. Check all metal surfaces for rust and |a. Para 4-6. Higher maintenance 

corrosion. services required if painting 

is necessary. 

b. Check AB-577/GRC launcher for rust | 6. Same as a above. 

and corrosion. 

a. Check all cables for cuts and kinks | a. None. 

and for broken insulation. 

b. Temporarily tape open cable insula- |b. TM 38-750. 

tion and report defect to higher 

maintenance category. 

5 Wavemeters __- __|a. Check to see that the charts are at- | a. Higher maintenance services. 

tached to each wavemeter with the 

nylon cord. 

b. Check to see that serial numbers on | 6. Higher maintenance services. 

the charts are the same as the num- 

bers on the wavemeter dial. 

6 Transmitter _- _...... |Check the voltages of the current regula- | Para 5-136(2). 

tor circuits and adjust if necessary. 

7 ilters: (2k : _.|Check the condition of the filters in the | Para 4-11. 

transmitter and receiver. 

4-2 Change 3 



4-6. Cleaning 

Inspect the exteriors of the radio set. The 
exteriors should be free of dust, dirt, grease, 
and fungus. 

a. Remove dust and loose dirt with a clean, 

soft cloth. 

WARNING 

Cleaning compound trichloroethane 
(Federal stock No. 6810-292-9625; 1 

qt) is toxic. Provide thorough ventila- 
tion when it is used. DO NOT USE 
NEAR AN OPEN FLAME. It is not 
flammable, but exposure of the fumes 
to a flame converts the fumes to 
highly toxic and dangerous gases. 

b. Remove grease, fungus, and ground-in 
dirt from surfaces; use a cloth dampened (not 
wet) with cleaning compound. 

c. Remove dirt from plugs and jacks with a 
brush. 

d. A cloth dampened with water and soap is 
effective in cleaning surfaces and cables. 

4-7. Visual Inspection 

a. When the equipment fails to perform 

properly, check the items listed below. 

(1) Check for improper 
switches and controls. 

(2) Check antenna lead-in cable for 

breaks and loose connections. Check the 

looseness of the cable CG-718B/U between 
the transmitter and receiver (fig. 6-3). 

settings of 

(3) Improper channel selection (para 2-3). 

b. If the above checks do not identify the 
trouble, proceed to the operational checklist 
(para 4-8). 

Perform receiver opera- 

tions given in steps 1 
through 7, paragraph 3-8. 

Set POWER switch to ON 

Radio receiver ____- 

2 |CN-514/GRC _-___--- 

3 | CN-514/GRC _-__---- Set MANUAL-AUTO- 

POWER ON indicator 

Meter indicates voltage 

T™ 11-5820—461-12 

4-8. Operational Checklist 

a. General. The operational checklist con- 

sists of preliminary starting and operating 
procedures and is supplemental to the 
operator’s repair procedures (paras 4-9, 4-10, 
and 4-11). The corrective measures listed are 
those the operator can perform. When no cor- 
rective measures are listed or if the measures 
recommended do not restore normal equip- 
ment performance, troubleshooting is re- 
quired by higher maintenance category. Note 

on the repair tag what corrective measures 
were performed at the time of the failure. 

b. Procedure. To check the operation of the 
equipment, perform the operations given inc 
and d below. Do not proceed to later steps 
until the abnormal condition is corrected. Be- 
fore proceeding with the checks, turn off all of 
the equipment and notify the other stations 
in the system of the situation. 

c. Conditions. The following operational 
conditions are based on the following condi- 
tions: 

(1) Set the PP-2054(*)/GRC OPERATE- 
STANDBY switch to STANDBY and connect 

the DA-189/GRC to the transmitter. 
(2) The loop-back testing procedures will 

be used to make the operational check of the 
transmitter, receiver, and multiplex equip- 
ment (para 3-11). If possible, use the assigned 
transmitting channel and tune the receiver 
120 channels above the transmitting channel. 

If this is not possible, select channels that are 

120 channels apart. 
d. Checklist. The receiver in the following 

checklist refers to R-1148(P)/GRC or R- | 
1331(*)(P)/GRC; the amplifier-oscillator re- 
fers to the AM-1957/GRC or AM-1958(*)/GRC 
in the transmitter; and the amplifier- 

converter refers to the AM-1955(*)/ 

GRC or AM-1956(*)/GRC in the receiver. 

Corrective measures 

So a eS NS ae None. 

Check power cable connec- 

tions. 

Replace POWER ON indi- 

cator lamp. 

Replace MANUAL indica- 

lights. 

Change 4 4-3 
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MATIC switch to 

MANUAL. 

Set RAISE-LOWER 

switch to RAISE then 

to LOWER. 

Set MANUAL-AUTO- 
MATIC switch to 

AUTOMATIC. 

and MANUAL indicator 

lamp lights. 

Meter indicates in- 

crease in voltage then 

decrease in voltage. 

MANUAL indicator lamp 

goes out. 

Meter indicates a volt- 

age change and settles 

at 115 volts. 

PP-2054(*)/GRC __..|Set OPERATE-STANDBY|None 

switch to STANDBY. 
Set AC POWER switch to 

4 | CN-514/GRC 

5 | CN-514/GRC 

FIL indicator lights and 

ON. blower motors in PP-2054 

(*)/GRC and transmiter 

run. 

Ea 7 | PP-2054(*)/GRC ____] At least 15 minutes The LV and HV indi- 

after step 6, set OP- 

ERATE-STANDBY switch 
to OPERATE. 

‘cator lamps light. 

Transmitter ________ Note position of LOW 

POWER ALARM ADJUST 
control, and rotate it until 

LOW POWER indicator 

lights; then reset to 

original position. Silence 
buzzer by operating BUZ 
OFF pushbutton. 

Set AC POWER switch to 

ON. 
Note. Before turning on the receiver, 

make sure it has been turned off for 

at least 5 minutes. 

LOW POWER indicator 

lights and buzzer sounds. 

Buzzer is silenced when 

BUZ OFF pushbutton is 

operated. 

9 |Radio receiver AC POWER indicator 

lights. The INCOMING 
CALL indicator lamp may 

light and buzzer sound; 

after a few seconds, 

the lamp goes out and the 

buzzer should stop 

sounding. 

a 10 |Transmitter________ Refer to paragraph 3-116 Normal indications are 

and perform operations in} given in tuning proce- 

steps 5, 6, 9, and 10. dures. 

| 11 “Receiver. Refer to paragraph 3-116, Normal indications are 

4-4 Change 4 

Corrective measures 

tor lamp (para 4-9). 

Check MOTOR 1 AMP 
fuse; replace if defec- 

tive (para 4-10). 

Check CONTROL 1 AMP 
fuse; replace if defec- 

tive (para 4-10). 

None. 

Replace FIL lamp (para 

4-9), 
If blower motors do not run, 

check cable connections 

to CN-514/GRC and trans- 

mitter. 

Check 5 AMP FIL fuse 

(para 4-10). 

Check tightness of target 

bolt (fig. 1-4). 

If LV indicator does not 

light, check 3 AMP LV 

fuse (para 4-10). Replace 

LV indicator lamp. 

If HV indicator does not 

light, check 3 AMP HV 

fuse. (This fuse, even 
when equipment is marked 

with 5 AMP, should be 3- 
amp, time-delay fuse in 

all equipments (para 1- 

14f). Replace if defec- 

tive (para 4-10). Replace 

HV indicator lamp (para 

4-9), 
Replace LOW POWER in- 

dicator lamp (para 4-9). 

Check two 5 AMPS fuses; 

replace if defective 

(para 4-10). 

Replace AC POWER indi- 

cator lamp (para 4-9). 

If abnormal indications are 

obtained, higher mainte- 

nance services are re- 

quired. 

If abnormal indications are 



step 11 and tune re- 

ceiver. 

12 |Transmitter, re- 

ceiver, and mul- 
tiplex equipment. 

Refer to paragraph 3-116 

and perform operations 
given in steps 12 through 

20. 

4-9. Replacement of Indicator Lamps 

a. The following indicator lamps may be 

replaced by the operator. 

NOTE 
Type 327 lamp is used in the 
CN-514/GRC. All other components 

z use type 328 lamps. Do not inter- 
change lamp types. 

Indicator 

iN -p14 GRE = ee POWER ON MANUAL 
Receiver seer AC POWER 

INCOMING CALL 

NO SIGNAL 

eee ae eS SL LOW POWER 

b. Replace the indicator lamps as follows: 

(1) Turn the lampholder counterclock- 

wise and remove it from the receptacle. 

(2) Remove the defective lamp from the 
lampholder. 

(3) Insert the replacement lamp in the 
lampholder. ; 

Replace the lampholder in its receptacle and 
tighten the holder by turning it clockwise. 

4-10. Replacement of Fuses 

a. The following fuses may be replaced by 
the operator: 

given in tuning proced- 

ures. 

Normal indications are 

given in the local test 
procedures. 

TM 11-5820-461-12 

Normal indication Corrective measures 

obtained, higher mainte- 

nance services are re- 

quired. 

When the required indica- 

tions are not obtained on 
the radio transmitter 

and receiver multi- 

meters during checks of 

the pem (or fdm) multiplex 

circuits (para 3-14 or 

3-13), check the multiplex 

equipment cable connec- 

tions at the radio and at 
the multiplex equipment. 

Perform local troubleshoot- 

ing checks at the multi- 
plex equipment. 

MOTOR 1 AMP 
CONTROL 1 AMP 
Fuses F1 and F2 (fig. 5-11);20 

CN-514/GRC_-____--_- 

amperes.? 

Receiver ____________ AC POWER 5 AMPS 

PP-2054(*)/GRC______ FIL 5 AMP a 

LV 3 AMP 

HV 3 AMP (This fuse will be 

3 amp, time-delay fuse even 

on those units that have HV 

5 AMP marked on the front 

panel; see para 1-14g.) 

* Fuses F1 and F2 (fig. 5-11) (20 amps) protect the CN-514/GRC from 

overload from equipment connected to the utility outlets on the left of 

CN-514/GRC front panel (fig. 3-8). 

b. Replace the fuse as follows: 
(1) Remove the fuse holder from its soc- 

ket; remove the fuse from the fuse holder. 

(2). To replace the fuse, insert the re- 
placement fuse in the fuse holder, and replace 

the fuse holder in its socket. 

4-11. Replacement of Air Filter 

CAUTIONS 

1. Observe the precaution marked 

on the filter screens: KEEP 

CLEAN. 
2. Do not operate the equipment 

without a filter. The filters in 

the transmitter (fig. 3-1), re- 
ceiver (figs. 3-5 and 3-6), and PP- 

2054(*)/GRC (fig. 3-4) should be [ff 
free of clogging dust and dirt. To 
make sure that they are in this 
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condition, they should be removed 

and cleaned by tapping and shak- 
ing to remove the accumulated 
dust and dirt (para 5—6c(8)). 

a. In dusty and damp areas, the cleaning 

4-6 Change 4 

procedures should be performed daily. In 

other areas, the cleaning operation should be 
performed at least weekly. 

b. When the filter appears clogged and 
cleaning operations are ineffective in remov- 
ing dust and dirt, replace the filter. 
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CHAPTER 5 
ORGANIZATIONAL MAINTENANCE 

Section |. MAINTENANCE 

5-1. Scope of Organizational Mainte- 
nance 

Organizational maintenance includes preventive main- 

tenance (paras 5-2 through 5-7), troubleshooting 

(paras 5-8 through 5-14), and repairs (para 5-15). 

9-2. Tools, Materials, and Test Equip- 
ment Required 

Refer to TM 11-5820-461-25P for those items of the 
radio set that are authorized for replacement at 
organizational maintenance. The materials, tools, and 

test equipment are listed in a, b, and c below. 

a. Materials. 

WARNING . 
Adequate ventilation should be provided 

while using TRICHLOROTRIFLUOROE- 
THANE. Prolonged breathing of vapor 
should be avoided. The solvent should not be 
used near heat or open flame; the products of 
decomposition are toxic and irritating. Since 

TRICHLOROTRIFLUOROETHANE dis- 
solves natural oils, prolonged contact with 

skin should be avoided. When necessary, use 

gloves which the solvent cannot penetrate. If 
the solvent is taken internally, consult a 

physician immediately. 

(1) Cleaning Compound, trichlorotrifluoroe- 
thane. 

(2) Cleaning cloth. 

(4) Grease, Aircraft and Instrument (GL) (NSN 
-00-985-7245). 

b. Tools. 

(1) 5/16-inch socket wrench. 
(2) 7/16-inch socket wrench. 
{3) 4 inch screwdriver. 
(4) 3-inch screwdriver. 

(5) Tube puller TL-201. 
(6) Tube puller (7-pin miniature). 
(7) Tube puller (9-pin miniature). 
(8) Tube puller for 3CX100A5, 7289, 7211. 
(9) Tool Kit TK-101/G. 
(10) Maintenance test leads. 

(3) Sandpaper, No. 000. 

a 

(11) Small brush. 

(12) Trouble lamp. 

NOTE 

With the exception of Tool Kit TK-101/G 
and the small brush, all these tools are lo- 

cated in Accessory Bag BG-102A and in 

Case, Standardized Components, Electrical 
CY-2583/GRC. 

c. Test Equipment. 

(1) Multimeter AN/URM-105. 
(2) Test Set, Electron Tube TV-7(*)/U. 

(3) Dummy Load, Electrical DA-189/GRC (part 
of radio set). 

5-3. Organizational Preventive Mainte- 
nance 

a. Preventive maintenance is the systematic care, 

inspection, and servicing of the equipment to maintain 
it in serviceable condition, prevent breakdowns, and 

insure maximum operational capability. Preventive 
maintenance is the responsibility of all maintenance 

categories concerned with the equipment, and includes 

the inspection, testing and repair or replacement of 

parts, subassemblies, or units that inspection and tests 

indicate would probably fail before the next scheduled 
periodic service. Preventive maintenance service and 

inspection of the radio set at organizational category are 
made quarterly unless otherwise directed by the com- 

manding officer. 
b. Maintenance forms and records to be used and 

maintained on this equipment are specified in TM 

38-750. 

5-4. Quarterly Maintenance 
Quarterly maintenance on the radio set will be 
scheduled in accordance with the requirements of TM 
38-750. All deficiencies or shortcomings will be 
recorded, and those not corrected during the inspection 

and service will be immediately reported to higher 

maintenance category by use of forms and procedures 
specified in TM 38-750. Equipment that has a deficien- 
cy that cannot be corrected by organizational personnel 

should be deadlined in accordance with TM 38-750. 

Perform all the services listed in the quarterly mainte- 
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nance and inspection chart (para 5-5) in the  rective action in accordance with the parag- 

sequence listed. Whenever a normal raphor figure listed under references, or refer 
condition or result is not observed, take cor- to higher maintenance category. 

5-5. Quarterly Maintenance Service and Inspection Chart 

Sequence : References 

No. Item to be inspected Normal indication or result 

1 Set: Inspect the equipment for— 

a... Completeness i)... — 7. 5 4.2 ee ee a. Equipment must be complete ___----- a. Para 1-6. 

b.. Proper installation: =... -- ee b. Equipment is properly installed _____- b. Ch. 2. 

C> Gig anliniess. ees se eee eee c. Radio set must be clean inside and|c. Para 4-6. 
out, and free of dust, dirt, grease, 

and fungus. 

d.: Preservation -2 2.5... eee d. Painted surfaces must be free ofjd. Para 5-6d and TB 

bare spots, rust, and corrosion; equip- 746-10. 

ment markings must be legible. 

Touchup where necessary. 
2 PUBLICATIONS: See that pertinent pub-|a. Organizational maintenance manualla. DA Pam 310-44, 

lications are available. must be complete and serviceable. TM 11-5820- 

b. Repair parts and special tools list 461-12. 

must be complete and serviceable. |b. TM 11-5820- 

c. All changes pertinent to the equipment 461-25P. 
must be on hand. c. DA Pam 31044. 

3 |MODIFICATION WORK ORDERS: Check] All URGENT MWO’s have been applied DA Pam 310-7. 

DA Pam 310-7 to determine if new appli-| to the equipment. All NORMAL MWO’s 

cable MWO’s have been published. have been scheduled. 
4 |LUBRICATION: Perform a complete lu-| Mechanisms do not show signs of overlubrij Para 5-7 and figs. 

brication of the equipment. cation or underlubrication. 5.1, 5-2, and 5-3. 

5 CONNECTIONS: Inspect interior wiring|Binding posts have sufficient tension to} None. 

for abrasions and broken or loose connec-| hold wire. Wiring has no abrasions. 
tions. 

6 |KNOBS, DIALS, AND SWITCHES: Check]|Action is positive without backlash,| None. 

for proper mechanical action by setting} looseness, binding, or scraping. 

each control to each of its positions. 
7 |PLUCHOUT ITEMS: Inspect vacuum|Vacuum tubes, lamps and crystals are|Figs. 64 through 

tubes, lamps, and crystals for proper} securely mounted. There is no visible] 6-10. 
seating and visible damage. damage. 

8 |CIRCUIT BREAKERS: (Power Supply|a. Mounting hardware and electricalja. None. 

PP-2054(*)/(GRC and Regulator Volt- connections are secure. 

age CN-514/GRC.) Inspect circuit}b. Contacts are free of corrosion _______- b. Para 5-6. 
breakers for loose mounting hardware, 

corroded contacts, and loose electrical 

connections. 
9 |FUSES: Check for proper fuses ____-____- The fuses and the spares should be of|Para 4-10. 

the indicated value and located as 
follows: 

a. Regulator, Voltage CN-514/GRC 

front panel: 
MOTOR: 1 ea, 1 amp. 

CONTROL: 1 ea, 1 amp. 

inside: F1, F2: 20 amp. 

b. Radio receiver: 

AC POWER: 2 ea, 5 amp. 

c. Power Supply PP-2054(*)/GRC front 
panel: 

FIL: 1 ea, 5 amp. 

LV: 1 ea, 3 amp. 
HV: 1 ea 8 amp (para 1-149). 

5-2 Change 4 

whe eee 
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Procedure 
Sequence —— SSS References 

No. Item to be inspected Normal indication or result 

10 ANTENNA: Inspect the antenna assem- a. The antenna assembly is complete a. TM 11-5820- a 

bly for damage, proper installation, and and properly installed. 538-12. 
proper guy wire tension. b. There must be no damage to the b. None. 

launcher frame, mast sections, An- 

tenna AT-903/G, the winch assem- 

bly, cable reels, and cables. 

11 NORMAL OPERATION: Check the op- There is no evidence of maifunction when Para 5-11. 
eration of the equipment by the use of the procedures in the checklist are 
the checklist. performed. 

12 PP-2054(*)/GRC VOLTAGES ____________- Check the output voltages of the power Para 5-13a. 

supply; perform the required adjust- 

ments, 

13 TRANSMITTER TESTS: 
a. Current regulator circuits of ampli- a. Check the current regulator circuits; a. Para 5-130. 

fier-oscillator tubes. perform required adjustments. 

b. Voltages of modulator assembly 2A5 b. Check the voltages of the two assem- b. Para 5-13c. 

and afc assembly 2A4. blies; perform required  adjust- 

ments. 

14 RECEIVER TESTS: 
i. ower. supplies 2. Se ee a. Check the power supply voltages; per- a. Para 5-13d. 

form required adjustments. 

b. Amplifier-..onverter and crystal b. Check the unit for required indica- b. Para 5-13e. 

mixer CR1. tions. 

c. R-1148(P)/GRC only: afe assembly c. Check the unit for required indica- c. Para 5-13/. 

3A4. tions. 

5—6. Additional Maintenance Items WARNING 

a. Chain Linkage. Inspect the chain link- 
age in Regulator, Voltage CN-514/GRC for 
dirt, rust, corrosion, or loose and worn links. 

Remove dirt with a cleaning cloth dipped in 
cleaning compound. Remove rust or corrosion 

with fine sandpaper. If any sanding is per- 

formed, wipe abraded area thoroughly with a 

cleaning cloth dipped in cleaning compound; 
then coat the area lightly with grease (GL). If 
links are loose or worn excessively, higher 

category of maintenance is required. 

b. Gears and Shafts. Check the gears, 
shafts, and couplings of afc assemblies 
2A4/3A4 (figs. 64 and 6-6), modulator assem- 

bly 2A5 (fig. 64), Amplifier-Converters 

AM-1955(*)/GRC and AM-1956(*)/GRC, and 
Amplifier-Oscillators AM-1957/GRC and 
AM-1958(*)/GRC for dirt, rust, or corrosion, 

and evidence of wear. If the gears, shafts, or 

couplings are excessively worn, higher categ- 
ory of maintenance is required. 

c. Cleaning. Clean the radio set as follows: 

The fumes of cleaning compound 

trichloroethane (FSN 6810-292-9625; 

1 qt) are toxic. Provide enough venti- 

lation whenever used. DO NOT use 
near an open flame. Trichloroethane 
is not flammable but exposure to the 
open flame converts the fumes to a 
highly toxic, and dangerous gas. 

(1) Remove dirt from termina] blocks and 

lightning arrestors with a cleaning cloth and 
cleaning compound. 

(2) Use a cleaning cloth dipped in clean- 

ing compound to remove the dirt and dust 

from the exterior surfaces and fan blades of 

blower motors in the 
T-893(P)/GRC, R-1148(P)/GRC, 

(P)/GRC, and the synchromotors in modulator 

assembly 2A5. 

(3) Remove dust and dirt from the air fil- 

ters by tapping the filter on a solid surface. If 
compressed air is available, blow the dust and 

dirt out by directing the airflow over the sur- 

face of the filter. Clean the surface with a 
cleaning cloth dipped in cleaning compound. 

Change 4 5-3 

PP-2054(*)/GRC, & 
R-1331(*) @ 
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NOTE 

To remove the air filters from their 
housing loosen the fasteners of the 

air filters from the component. After 

cleaning, replace the air filter in the 
housing and tighten the fasteners. 

d. Painting. Remove rust and corrosion 
from metal surfaces by lightly brushing them 

with sandpaper. Brush two thin coats of paint 
on the bare metal to protect it from further 
corrosion. Refer to applicable cleaning and 
refinishing practices in TB 746-10. 

5—7. Lubrication 

The symbol Q appearing in the illustrations 
showing the lubrication points of the radio set 
stands for a period of 8 months. A 3-month 
interval consists of 90 days of normal 8-hour 
operation. If the equipment is operated more 
than 8 hours a day, the lubrication inspection 
intervals will have to be adjustea to prevent 

active wear. For example if the radio set is 
operated 16 hours a day instead of 8, inspec- 
tion for lubrication will be necessary, and new 

lubrication applied as required every 45 days 

instead of every 90 days. 

CAUTION 

Do not apply grease to any part that 
enters any cavity during tuning or 

operation of the radio set. 

5-4 Change 4 

a. Amplifier-Oscillators AM-1957/GRC and 

AM-1958(*)/GRC. Loosen the front panel 

mounting screws on the AM-1957/GRC or the 
AM-1958(*)/GRC and remove it from the 

T-893(P)/GRC. Locate all the points to be lub- 
ricated (fig. 5-1) and clean them with a brush 
dipped in cleaning compound. Use a clean 
brush to apply a light film of grease (GL) to 
the points indicated. Replace the components 
and tighten the mounting screws. 

b. Amplifier-Converters AM-1955(*)/GRC 
and AM-1956(*)/GRC. Loosen the front panel 

mounting screws on the AM-1955(*)/GRC or 

the AM-1956(*)/GRC and remove it from the 
R-1148(P)/GRC or the R-1331(*)(P)/GRC. Lo- 
cate all points to be lubricated and clean them 

with a brush dipped in cleaning compound 
(fig. 5-2). Apply a light film of grease (GL) with 
a clean brush to the points indicated. Replace 
the AM-1955(*)/GRC or the AM-1956(*)/GRC 
and tighten the front panel mounting screws. 

c. Regulator, Voltage CN-514/GRC. Loosen 
the mounting screws that attach the 
CN-514/GRC to the component case and re- 
move the CN-514/GRC from the component 
case. Clean the sprockets and the chain witha 
brush dipped in cleaning compound (fig. 5-3). 
Apply a light film of grease (GL) to the sproc- 
kets and chain with a clean brush. 
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Figure 5-3. Regulator, Voltage CN-514/GRC, lubrication points. 

Section Il. TROUBLESHOOTING AND REPAIRS 

5-8. General Instructions 
The troubleshooting procedures in this manual are 

systematically arranged to provide detailed coverage of 
the transmitter, the receiver, the plug-in units, and 

other components. The troubleshooting procedures, 

which begin with the operational check at the opera- 

tor’s level, are expanded through the use of an equip- 

ment performance checklist (para 5-11), and by sec- 
tionalization and localization. Troubleshooting is 
simplified by the use of the built-in multimeters on the 
R-1148(P)/GRC or R-1331(*)(P)/GRC and 
T-893(P)/GRC. Component replacement is limited to 
pluckout items (app B). Other components, such as 

resistors, capacitors, and coils are replaced by higher 

Change 7 

category of maintenance. 

5-9. Organization of Troubleshooting 
Procedures 

a. General. The first step in troubleshooting a defec- 
tive radio set is to sectionalize the trouble to one of the 
major components (R-1148(P)/GRC, 
R-1331(*) P)/GRC, T-893 (P)/GRC, CN-514/GRC, 
etc). The next step is to localize the fault in the defec- 
tive major component. In this equipment, localization 
may be performed by observation of the indications on 
the built-in meters in the various components. 

b. Sectionalization. Listed below is a group of 
tests arranged to reduce unnecessary work 

a 

po a 
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and to aid in tracing troubles to a defective 

major component within the radio set. To lo- 
cate the unit at fault, proceed as follows: 

(1) Visual inspection. The purpose of vis- 

ual inspection is to locate faults without test- 

ing or measuring circuits. Observe all meter 
readings or other visual signs and attempt to 
sectionalize the fault to one of the major 
units. Refer to paragraph 5-8 for trouble sec- 

tionalizing by use of the front panel indica- 
tions. 

(2) Operational tests. Operational tests 

frequently indicate the general location of 
trouble. In many instances, the tests will help 
to determine the exact nature of the fault. 
The equipment performance checklist (para 
5-11) is a good operational check. 

c. Localization. 

(1) Voltage and current measurements. A 

set of tests and adjustments, by the use of 

panel-mounted meters, is provided in parag- 
raph 5-138. These tests recommend specific ad- 
justment or repair procedures. 

(2) Intermittent troubles. In all these 

tests, do not overlook the possibility of inter- 
mittent troubles. If present, this type of trou- 
ple often may be made to appear by tapping 
or jarring the equipment. Check the inter- 
connecting cables for firm seating. 

5-10. Visual Inspection 

NOTE 

Turn off all power before proceeding 

with the inspection. 

When equipment failure occurs, inspect the 
equipment carefully before performing de- 
tailed troubleshooting procedures. This will 
Save time and may also avoid further dam- 

age. Loosen the captive screws that hold the 
component to the component case. Remove 
the component partially from the component 

TM 11-5820-461-12 

case and inspect it for the defects listed 

below. 
a. Improperly seated assemblies. 
b. Worn, broken, or disconnected cords or 

connectors. 

c. Improperly connected cords or connec- 

tors. 

d. Broken wires or parts because of strain 

or excessive vibration. 
e. Broken or cracked tubes. 

f. Defective operation of switches and con- 

trols. 
g. Improper setting of operating frequency. 

h. Discolored or _ blistered _ resistors, 

capacitors, and silicone rectifiers. 
1. Cracked glass seals on hermetically sea- 

led components. 

5-li. 

a. General. The equipment performance 

checklist is a procedure to systematically 
check equipment performance. All corrective 

measures that the organizational repairmen 
can perform are given in the Corrective 
measures column. When using the checklist, 
follow each step in the order given. If the 
corrective measures indicated do not restore 

normal performance, or if no corrective 
measures are given, troubleshooting is re- 
quired by higher category of maintenance. 
Note on the repair tag how the equipment 

performed and what corrective measures 

were taken. 

Equipment Performance Checklist 

NOTE 

Refer to paragraph 5-14 for the tube 

replacement procedures. 

(1) Select test channels so that receiving 
channel is 120 channels above transmitting 

channel (para 3-11a). 
(2) Connect DA-189/GRC to transmitter. 

Change 4 5—6.1 
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b. Checklist. 

Action Normal indication Corrective measures 

1 CN-514/GRC ___.| Set POWER ON-OFF 

circuit beaker to OFF. 

2 CN-514/GRC __._| Sete MANUAL-AUTO- 
MATIC switch to 

MANUAL. 

3 PP-2054/GRC _ _| Set AC POWER circuit 
breaker to OFF. 

4 PP-2054/GRC ._ | Set OPERATE-STAND- 
BY switch to STAND- 

BY. 

5 T-893(P)/GRC .- | Set multimeter selector 

switch to TEST. 

6 T-893(F)/GRC ._| Rotate AFC CORREC- 
TION control to mid- 

range. 

i T-893(P)/GRC ..| Set AFC TUNE-ODD- 

EVEN switch to 

TUNE. 

8 T-893(P)/GRC __| Rotate PCM INPUT 

Levels control to 
midrange. 

9 T-893(P)/GRC __| ROTATE FDM INPUT 

LEVELS control to 

midrange. 

16 T-893(P)/GRC __| Set TRAFFIC CHAN 

(fdm only) switch to 12/24 or 4, 
depending on channel 

operation desired. 

11 ' T-893(P)/GRC __|Set AFC TUNE control 

to desired channel. 

12 AM-1957/GRC or |Set MAIN TUNING 

PREPARATORY 

AM-1958 (*)/ control to desired 

GRC. channel. 
13 AM-1957/GRC or | Rotate WAVEMETER 

AM-1958 (*)/ control to indication 

GRC. listed under MAIN 

TUNE column of 

WAVEMETER 
CHART corresponding 

to desired channel. 

14 AM-1957/GRC or |Rotate COUPLING 

AM-1958 (*) / control to desired 

GRC. channel. 

Caution: To avoid burning out receiver crystal, do not tune the POWER OUT control through, or closer than 

15 channels to, receiver channels. Refer to paragraph 2-3c for other frequency restrictions. Observe cautions 
given on page 3-13. 

15 AM-1957/GRC or | Rotate REC SIG-2 con- 

AM-1958 (*)/ trol to desired channel 

GRC. indicated on RECEIVE 

CHANNEL dial. 
16 AM-1957/GRC or | Rotate POWER OUT 

AM-1958(*)/ control to desired 

GRC. channel indicated on 

TRANSMIT 

CHANNEL dial. 

5-8 Change 44 



eo 
or R-1331 (*) 
(P)/GRC. 

R-1148(P)/GRC 
or R-1331 (* 
LEX ICRC. 

R-1148(P)/GRC 
or R-133] (* 

(P)/GRc. 
R-1148(P)/GRC 

or R-1331 (* ) 
(P)/GRC. 

19 

20 

21 R-1148(P)/GRC 
or R-133) (* 
(P)/GRC. 

R-1148(P)/GRC 

or R-1331 (* 

(P)/GRC. 
R-1148(P)/GRC 

only. Omit this 

step if using 

Amplifier-Con- 

verter AM- 

1955A/GRC or 

AM-1956A/ 

GRC in R-1148- 

(P)/GRC. 

R-1148(P)/GRC 

only. Omit this 

step if using 

Amplifier-Con- 

verter AM- 

1955A/GRC or 

AM-1956A/ 

GRC in R-1148- 

(P)/GRC. 

R-1148(P)/GRC 

or R-1331 (*) | 

(P )/GRC. 
AM-1955(*)/ 

GRC or AM- 

1956(*)/GRC. 

22 

23 

24 PREPARATORY 

25 

26 

: 
Norma! indication 

T™T™ 11-5820-461-12 

Corrective measures 

Set AC POWER switch 

to OFF. 

Set meter selector switch 

toOFF (TRANSIT 

Rotate FDM OUTPUT 
LEVEL control to 

midrange. 

Set FDM OUTPUT 

TRAFFIC CHANS 

switch to 12/24 or 4, 

depending on number 

of channels to be 

received. 

Set TEST TONE ON- 

OFF switch to OFF 

Set TEST TONE control 

to counterclockwise 

position. 

Set AFC TUNE-ODD- 

EVEN switch to 

TUNE. 

Set AFC TUNE control 

to desired channel. 

Set SQUELCH INCR 

SENS control fully 

clockwise. 

Rotate WAVEMETER 

control to indication in. 

WAVEMETER 

CHART that corre- 

sponds to desired 

channel. 

Caution: To avoid burning out receiver crystal, do not tune REC SIG-1, REC SIG-2, and the OSCILLATOR 

controls through, or closer than 15 channels to, transmitter channels. Refer to paragraph 2-3c for other fre- 

quency restrictions. Observe the cautions given on page 3-13. 

27 AM-1955(*)/ 

GRC or AM- 

1956(*)/GRC. 

AM-1955(*)/ 

GRC or AM- 

1956(*)/GRC. 

28 

Rotate REC SIG-1 

control to desired 

channel. 

Rotate OSCILLATOR 

control to desired 

channel. 

Change 7 5-9 
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AM_1955/GRC or | Set AFC oom Ie SOs = 
AM-1956/GRC control to midrange. | 

only. 
AM-1957/GRC or | Connect the DA-189/ 
AM-1958 (*) / GRC to ANT con- 

GRC. nector. 

2s 

5-10 Change 



YFORMANCE 

EQUIPMENT 

Action 

Set POWER circuit 
breaker to ON. 

31 CN-514/GRC 

32 Set MANUAL RAISE- 
LOWER switch to 

RAISE then to 

LOWER. 

Set MANUAL-AUTO- 
MATIC switch to 
AUTOMATIC. 

Set MANUAL-AUTO- 
MATIC switch to 

MANUAL and MAN- 

UAL RAISE-LOWER 

switch to LOWER 

until meter indicates 

approximately 105 

volts. Then set MAN- 

UAL-AUTOMATIC 

switch to AUTO- 

MATIC. 

Repeat above except oper- 

ate switch to RAISE 

until meter indicates 

approximately 120 

volts. 

PP-2054(* )/GRC | Set AC POWRR circuit 
breaker to ON. Allow 

equipment to warm up 

for 5 minutes. 

CN-514/GRC 

33 CN-514/GRC 

34 CN-514/GRC 

35 

36 | PP-2054 (*) /GRq Set OPERATE-STAND- 
BY switch to OPER- 
ATE. 

Norma! indication 

POWER ON indicator 

light. 

MANUAL indicator 
lights. 

Meter indicates raise in 
voltage then decrease 

in voltage. 

Meter indicates 115 volts. 

MANUAL indicator 

goes out. 

Voltage indication on 

meter changes back to 

115 volts in both oper- 

ations. 

Blower motor operates. 

FIL indicator lights. 

Blower motor in T- 

893(P)/GRC operates. 

The LV and HV 
indicators light. 

Target bolt (interlock 

switch (fig. 1-4)) is 
tight; also all bolts 

holding amplifier-oscil- 
lator are tight. 

TM 11-5820-1,61-12 

Corrective measures 

Check power source out- 

put and power cable 

connections. 

Check POWER ON 

indicator lamp. 

JSheck MANUAL indicator 

lamp. 

Check MOTOR 1 AMP 

fuse 

Check CONTROL 
1 AMP fuse, 

Check Vi and V2. 
Replace plug-in 
assembly. 

Check 5 AMP FIL fuse. 

Check FIL indicator 

lamp. 

Check silicon rectifiers in 

pp_2054 (*)/GRC. 
are blistered or discol- 

ored, higher mainte- 

nance services are re- 

quired. 

Check cable connection be- 

tween TO XMTR on 

Pp-2054 (*)/GRC and fo 
PWR SUP on T- 

893(P)/GRC. 

If LV indicator does not 

light, check 8 AMP LV 

fuse. Check LV lamp. 

If HV indicator does not 

light, check HV fuse. 

(This fuse, whether 

equipment is marked 

with 5 AMP or 3 AMB 
should be replaced with 

3 amp, time-delay fuse 
in all equipments (para 

Change 7 5e1l 
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, Step 

EQUIPMENT PERFORMANCE 

5-12 

37 

38 

39 

40 

41 

42 

Unit 

AM-1958 (*) / 

GRC only. 

AM-1957/GRC or 
AM-1958 (*) / 
GRC. 

AM-1957/GRC or 
AM-1958(*) / 
GRC. 

AM-1957/GRC or 
AM-1958 (*) / 

GRC. 

AM-1957/GRC or 
AM-1958(*) / 
GRC. 

T-893(P)/GRC 

Change 7 

Action 

Set multimeter selector 

switch to OSC and ad- 

just OSC control for 

peak multimeter indi- 
cation. 

Set multimeter selector 

switch on T-893(P)/ 

GRC to MAIN TUNE 

and adjust MAIN 

TUNING control for 

peak indication on 

multimeter. 

Repeat steps 37 and 38. 

Lock MAIN TUNING 

control. 

Set multimeter selector 

switch on T-893(P),/’ 

GRC to MIXER and 

adjust MIXER control 

for peak indication on 

multimeter. 

Rotate WAVEMETER 

contro] to indication 

listed under OUT 

FREQ column of 

WAVEMETER 

CHART that corre- 
sponds to desired 

transmitter channel. 

Set multimeter selector 
switch to T-893(P)/ 

GRC to AMP, and ad- 

just AMP control fov 

peak indication on 

multimeter. 

Set multimeter switch to 
‘A Adjust 

AFC CORRECTION 

through its range for 

peak indication. 

Normal indication 

If buzzer sounds in T- 

893(P)/GRC, silence it 

by operating BUZ OFF 

pushbutton. 

Peak indication is ob- 

tained. 
Note. When meter needle 

goes off scale for any reading, 

depress METER SHUNT push- 

button and continue to adjust 

control for peak indication. 

Peak indication is ob- 

tained on multimeter. 

Peak indication is ob- 

tained on multimeter. 

(If meter needle de- 

flects off scale, press 

METER SHUNT 

pushbutton.) 

Peak indication is  ob- 

tained on multimeter. 

Peak indication is _ob- 

tained on multimeter. 

AFC CORRECTION 

control is not over 10° 

from midrange. 

Corrective measures 

1-149). Check HV lamp. 

Check V1. 

Check V1.If V1 replace, 
Readjust R1) (para 
5-1 3b). 

Check V1. If V1 is re- 

placed, readjust R14 

(para 5-136). 

Replace rectifier CR3 on 

wavemeter. Para 5-13c. 

Check V2. If V2 is re- 

placed, readjust R15 

(para 5-13b). If V2 

does not help, do step 41 

action and correction. 

Check V3. If V3 is re- 

placed, readjust R16 

(para 5—-13b). 

If there is no meter indica- 

tion, check V1 through 
V4 by substitution in as- 

sembly 2A4. If indica- 

tion is now obtained, but 

AFC CORRECTION 

control is set more than 

10° from midrange, 

check V1 and V2 by sub- 
stitution in assembly 

2A5 until one tube pro- 

vides indication within 
10° of midrange. If con- 
trol is still more than 

10°, check V6 and V7 by 
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EQUIPMENT PERFORMANCE 

43 | AM-1957/GRC or 
AM-1958(*)/ 
GRC. 

44 | AM-1957/GRC or 

AM-1958(*)/ 
GRC. 

45. | AM-1957/GRCe 

46 | AM-1957/GRC or 

AM-1958(*)/ 
GRC. 

47 |T-893(P)/GRC ____-- 

Set multimeter 

selector switch on T- 

893(P)/GRC to PWR 

OUT, and adjust 
POWER OUT control for 

peak indication on DA- 

189/GRC meter. 

Adjust AMP, POWER 
OUT, and COUPLING 
controls until no further 

increase can be ob- 

tained on DA-189/GRC. 

Set multimeter se- 

lector switch to 

MIXER and adjust 

MIXER control to in- 

crease DA-189/ 

GRC indication. 
Repeat adjustments in 

step 43 above. 

Set multimeter se- 

lector switch to REF 

PWR. Carefully re- 
adjust POWER OUT 

control for maximum dip 

on multimeter within 

reducing DA-189/GRC 
indication. 

On AM-1957/GRC only, 

if two dips occur on the 

multimeter, adjust 

the control to peak in- 
dication between dips. 

Set multimeter se- 

lector switch on T-893 
(P)/GRC to PWR OUT 
and readjust AMP 
control while rotating 

COUPLING control to 

obtain higher DA-189/ 

GRC meter indication. 
Lock POWER OUT and 
COUPLING controls. 

Set multimeter se- 

lector switch to REF 
PWR and PWR OUT 

and note multimeter 

jndications. 

Set multimeter se- 

lector switch to PWR 

OUT. 

Normal indication 

Peak indication is ob- 

tained on DA-189/GRC 

meter. Multimeter 

indicates peak de- 

flection. 

With AM-1957/GRC, 

DA-189/GRC meter 

should indicate more 

than 12 watts. 
|With AM-1958(*)/GRC, 

DA-189/GRC meter 

should indicate more 

than 8 watts. 

PWR OUT indication 

should be no less than 
4 times greater than 

REF PWR indication. 

Multimeter indication 
should be no tess than 
20, in the HI and 
LO-band, except 
for channels 1 
thru 20 in the 
LO-band where the 

TM 11-5820-461-12 

Corrective measures 

substitution in assembly 

2A4 until the control is 

within 10°. 
Note. Do not discard unsatis- 

factory tubes; they may be used in 

other circuits satisfactorily. 

When multimeter indica- 

tion is obtained, but DA- 

189/GRC meter shows 

no indication, open back of 

DA-189/GRC and re- 

place diode with one of 

spares stowed in DA- 

189/GRC (fig. 1-14). 

If minimum wattage is 

not obtained, check 

tubes V3, VZ, and V1, in 

turn, and adjust associ- 
ated resistor if neces- 

sary (para 5-130). 

If tubes are replaced, 

repeat tuning proce- 
dures from step 38 

through 46. 

Replace the amplifier- 

oscillator. 

Substitute cable be- 
tween T-893(P)/GRC 
and DA-189/GRC. 

Check amplifier- 
oscillator tubes V1, V2, 

and V3 and adjust asso- 

ciated resistor if 

necessary 

Change 7 5-13 
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5-14 Change 3 

Rotate AFC CORREC- 

Action Normal indication 

indication should be no 

less than 16. 

LOW POWER indicator 

should be extinguished. 

Peak indication of more 

than 10 is obtained on 

Set multimeter selector 

switch to AFC LEV 

and adjust AFC multimeter and AFC 

LEVEL control for meter indicates in cen- 

peak indication on ter. 

multimeter. 

Peak indication 

tained on multimeter. 

Adjust AFC TUNE con- 

trol slightly for peak 

indication on multi- 

meter. 

Set AFC TUNE-ODD- 

EVEN switch to ODD 

if selected channel is 

odd-numbered, or to 

EVEN if selected chan- 

nel is even-numbered. 

AFC meter indication 

moves off center then 

slowly returns to cen- 

ter; simultaneously, 

AFC CORRECTION 

control returns to orig- 
inal setting. 

TION control 30° to 

the right from its ori- 

ginal setting. 
Note. Due to the time delay 

in afe circuit, wait. until AFC 

meter indication has returned 

to its original indication before 

proceecing. 

Rotate AFC CORREC- 
TION control 30° to 

the left from its ori- 

gina] setting. 

Set multimeter selector 

switch to PWR OUT. 
Adjust POWER OUT 
contro] to reduce DA- 

189/GRC indication as 

follows: With AM-— 

1957/GRC, reduce 

power to 11 watts; 

with AM-1958(*)/ 
GRC, reduce power to 
5 watts, 

Adjust ALARM ADJ 
control until LOW 

POWER indicator 

lights and buzzer 

sounds, 

Depress BUZZ OFF 

pushbutton to silence 

buzzer. 

Readjust POWER OUT 
control to obtain orig- 

inal maximum _indi- 

LOW POWER indicator 
lights and buzzer 

sounds. 

LOW POWER indicator 
extinguishes and buz- 
zer sounds. 

is ob- 

Same as step 50 _._._. _- 

Corrective measures 

(para 5-13b). 

If tubes are replaced, re- 

peat tuning procedure 

from step 38 through 

step 47. 

Higher maintenance cate- 

gory repair required. 

Check voltage supplied to 

afc assembly 2A4 (para 

5-18e). 

Check tubes V6, V7, and 

V1 through V4 in afe 

assembly 2A4. 

Check tubes V8 and V9 of 
assembly 2A4. 

Same as step 50. Adjust 
R42 on afc assembly to 

center AFC meter indi- 
cation. 

Replace indicator lamp. 
Check V1 on T-893(P)/ 
GRE main frame. 

Pd es 
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53 

54 

55 

56 

57 

58 

59 

R-1148(P)/GRC 
or R-1331{ * ) 

(P)/GRC. 

R-1148(P)/GRC 
or R-1331 ,*) 
(P)/GRC. 

T-893(P) /GRC 

AM-1955(*) / 
GRC or AM- 
1956 (*) /GRC. 

R-1148(P)/GRC. 

(Omit this step 

when using 

AM-1955A/ 

GRC or AM- 

1956A/GRC.) 
R-1148(P)/GRC. 

(Omit this step 

when using 

AM-1955A/ 

GRC or AM- 

1956A/GRC.) 

R-1148(P)/GRC. 

(Omit this step 

when using 

AM-1955A/ 
GRC or AM- 

1956A/GRC.) 

cation on DA-189/ 

GRC. 
Depress BUZZ OFF 

pushbutton to silence 

buzzer. 

Set AC POWER switch 
to ON. Allow 5-min- 

ute warmup. 

Set multimeter selector 

switch to TEST TONE 

CAL. Set TEST TONE 

switch to ON and ad- 

just TEST TONE con- 

trol for indication in 

green area of receiver 

multimeter. 

Set multimeter selector 

switch to 1 KC MOD. 

Set multimeter selector 

switch on R-1148(P)/ 

GRC or R-1331(* ) (P), 
GRC to OSC and ad- 

just OSCILLATOR 

control for peak indi- 

cation on multimeter. 

Set multimeter selector 

switch to AFC LEV. 

Tune AFC LEVEL 

control for peak indi- 

cation on multimeter. 

Adjust AFC TUNE 

control for peak indi- 

eation on multimeter. 

Set AFC TUNE-ODD- 

EVEN switch to ODD 

if receiver channel is 

odd-numbered, or to 

EVEN if receiver 

channel is even-num- 

bered. Rotate AFC cor- 

rection control on AM- 

1955/GRC or AM- 

1956/GRC until AFC 
meter indicates +40. 

After normal indica- 

AC POWER indicator 

lights. INCOMING 

CALL lamp lights mo- 

mentarily. RING buz- 

zer sounds momentar- 

ily. Blower motor oper- 
ates. 

Multimeter indicates in 

green area of meter 

scale. 

Multimeter indicates in 

green area of meter 

scale. 

Peak indication is ob- 
tained on multimeter. 

Multimeter indicates 10 

or more. 

Peak is indicated on mul- 

timeter. 

AFC meter needle moves 

back toward center and 

stops near center. AFC 

correction control on 

AM-1955/GRC or AM- 

1956/GRC moves away 

from center position 

and then returns to 

original setting. 

Corrective measures 

Check silicon rectifiers on 

bottom of receiver for 

blistering or discolora- 

tion. If rectifiers are 

blistered or discolored, 

or show any signs of 

malfunction, higher cat- 

egory of maintenance is 

required. 

Check V2 in signaling unit 

38A6. 

Check V1, V2, and V4 on 

2A3. Check V5 on afc 
assembly 2A4. 

Check all tubes in modvu- 

lator 2A5. 

Check WAVEMETER 

control for correct 

setting. 

Check diode CR2 in wave- 

meter. 

Check V1 throuzh V7 on 

afc assembly 3A4. 

Adjust R42 on afc assem- 

bly 3A4 to center AFC 

meter needle. Check V8 

and V9 on afc assembly 

8A4. If V8 is replaced, 

adjust R42 as required. 
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tion, repeat in the 

other direction. 

60 |AM-1955(*)/ GRC Set multimeter se- Peak is indicated on mul- | Repeat steps 56 through 

or AM-1956(*)/ lector switch on R-1148 timeter. WAVE- 60. If indications are 

GRC. (P)/GRC or R-13831(P)/ METER dial indi- still abnormal, higher 

GRC to OSC. Adjust cates within 2 dial category of mainte- 

WAVEMETER control divisions of indication nance is required. 

for peak indication on listed on WAVE- 

multimeter. METER CHART for 

desired receiver 

channel. 

61 |R-1148(P)/GRC Press push-to-talk but- Side tone is heard in Check Handset H-156/U 

or R-1331(*)(P)/ ton on Handset H-156/U H-156/U receiver. and replace if re- 

GRC. and speak into micro- quired. 
phone. 

62 |R-1148(P)/GRC or Press RING pushbutton 1,600-cycle side tone is Check V1 on signaling 

R-1331(*)/(P)/ and listen for side heard in Handset H- unit 3A6. 

GRC. tone on Handset H-156/ 156/U. 

U. 
a 63 |R-1148(P)/GRC or Set multimeter se- 

i R-1331(*)(PYGRC. | lector switch to REC 
< SIGNAL. 
s 64 |AM-1955(*)/GRC Adjust REC SIG-1 for Multimeter indicates 
pe or AM-1956(*)/ maximum indication on peak or off scale. 

i) GRC. receiver multimeter. 

Fa 65 |AM-1957/GRC or Adjust REC SIG-2 con- Multimeter indicates Substitute CG-718B/U 
an AM-1958(*)/GRC. trol for maximum indi- peak or off scale. between transmitter 

cation on receiver mul- amplifier-oscillator 

timeter. and receiver 

Be amplifier-converter 

a (fig. 6-3). Check crystal 
= mixer CR1 and tube V1 
zi (para 5-13e). 
J Note. If V1 is defective and re- 

5 placed, substitute more than one 

o V1 type tube. Do not discard tubes 

fa that are unsatisfactory; they 

are useful as replacements in 

another amplifier-converter. 

Check V1, V2, and V3 in 

first IF assembly 3A1/ 

3A2A1. Check V1 through 

V6, V10, and V11 in sec- 

ond IF assembly 3A5. If 

V10 is defective, realign- 
ment of circuits in 3A5 

is required at higher 

maintenance category. 
ie 66 |R-1148(P)/GRC with | Connect a jumper be- Multimeter indicates 

AM-1955A/GRC or | tween test jacks J5 peak. 

AM-1955B/GRC or J7 of second if assembly 

AM-1956A/GRC or 3A5 (fig. 5-9). 

AM-1956 B/GRC. Adjust OSCILLATOR 
contro] on AM-1955/ 

GRC or AM-1956A/ 

GRC for peak indica- 

tion on multimeter. 

Remove jumper. 

a 67 |R-1331(*)(P)/GRC | Depress AFC DISABLE __| Multimeter indicates 
with AM-1955A/ switch while adjust- peak. 

|| GRC or AM-1955B/| ing OSCILLATOR con- 

5-16 Change 4 
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68 

69 

70 

71 

72 

73 

74 

GRC, AM-1956A/ 
GRC or AM-1956B/ 
GRC. 

AM-1955(*)/GRC 

or AM-1956(*)/ 

GRC. 

R-1148(P)/GRC or 

R-1331(*)(P)/ 
GRC. 

AM-1955(*)/GRC or 

AM-1956(*)/GRC. 

Fdm multiplex 

equipment. 

T-893(P)/GRC 

T-893(P)/GRC 

R-1148(P)/GRC or 
P-1331(*)(P)/GRC. 

trol for peak indication 

on multimeter. 

Release AFC DIS- 

ABLE switch. 

Detune REC SIG-1 con- 

trol for minimum indi- 

cation on multimeter. 

Rotate SQUELCH INCR 

SENS control counter 

clockwise until squelch 

alarms operate. 

Readjust REC SIG-1 

control for maximum indi- 

cation on multimeter. 

Normal indication 

TM 11-5820—461-12 

Corrective measures 

Multimeter indicates 

minimum level. 

NO SIGNAL indicator 

lights and buzzer 

sounds. Depress 

SQUELCH BUZZER 

OFF pushbutton. 

NO SIGNAL indicator 

extinguishes and buz- 

zer sounds. Depress 

SQUELCH BUZZER 

OFF pushbutton. 

For 4-channel fdm operation only 

Connect spiral-4 cable 

from multiplex equip- 

ment to RCVR OUT 

terminals (fig. 6-3). 

Have multiplex ter- 

minal transmit 1-ke 

test tone at 0 dbm. 

Set multimeter se- 

lector switch to 1 KC 

IN and adjust FDM 

INPUT LEVELS control 

for indication within 

green area of 

multimeter scale. 

Set multimeter se- 

lector switch 1 KC 

MOD. 

Set multimeter se- 

lector switch to 1 KC 

OUT and adjust FDM 

OUTPUT LEVEL con- 

trol for indication within 

green area of multi- 

meter scale. 

Multimeter indicates 

in green area of meter 

scale. 

Multimeter indicates 

in green area of meter 

scale. 

Multimeter indicates 

green area of meter 

scale. 

Check V12 on second IF 

assembly 3A5. 

If buzzer sounds but indi- 

cator does not light, 

change indicator lamp. 

Check V4 in baseband 

assembly 2A3. 

Check V1 and V2 on base- 

band assembly 2A3. 

Check V5 on afc assem- 

bly 2A4. Check all tubes 

on modulator assembly 

2A5. 
Check V7, V8, and V9 in 

second IF assembly 3A5. 

Check tubes V5, V6, and 
V9 in baseband assem- 

bly 3A3. If meter indica- 

tion obtained is not in 

green area, replace V9 

until requirement is 

met. Do not discard un- 

satisfactory tubes; 

they 

Change 4 5-17 
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TS R-1148(P)/GRC Set multimeter selector 

| or R-133] (*)] switch to ORDER 
(P)/GRC. 4 WIRE. 

76 Fdm multiplex 

equipment. 

Connect spiral-4 cable 

from multiplex equip- 

ment to RCVR OUT 

terminals (fig. 6-3). 

Have multiplex termi- 

nal transmit 1-ke test 

tone at 0 dbm. 

Set multimeter selector 

switch to 1 KC IN and 

adjust FDM INPUT 

LEVELS control for 

indication within green 

area of multimeter 

17 T-893(P)/GRC 

Multimeter indicates in 

green area of meter 

scale. 

For 12/24 fdm channel operation only 

Multimeter indicates in 

green area of meter 

scale. 

Multimeter indicates in 

green area of meter 

scale. 

Multimeter indicates in 

green area of meter 

scale. 

Multimeter indicates in 

green area of meter 

scale. 

For Pem channel operation only 

ica) scale. 

Oo 78 T-893(P)/GRC Set multimeter selector 

az switch to 1 KC MOD 
< and 68 KC MOD. 
z 
4 

io) 

: 19 R-1148(P)/GRC Set multimeter switch to 

ms or R-1331(*) ; 1KC OUT and 68 KC 
iy (Ey /GRC, _ OUT and adjust FDM 

OUTPUT LEVEL con- 
m trol for indication 

a within green area of 

. multimeter scale. 

Ay 
pe] 

= 

jay 
& 

80 R-1148(P) /GRC Set multimeter selector 

or R-1331 (x ) switch to ORDER 

(P)/GRC. Aa 

81 Transmit and re- | Connect three cables to 

ceive pem equip- PCM IN, PCM OUT, 

ment. and PCM (order wire) 

(fig. 6-3). 

The pem terminal should 
make required adjust- 

ments of its equipment. 
82 T-893(P)/GRC Set multimeter selector 

switch to PCM IN and 

adjust PCM INPUT 
LEVELS for multi- 

5-18 Change 4 

Required indications are 

obtained. 

Multimeter indicates in 

green area. 

Corrective measures 

are useful in other cir- 

cuits. 

Check V7 and V8 in base- 

band assembly 3A3. 

Check V4 in baseband as- 

sembly 2A3. 

Check V1 and V2 on base- 

band assembly 2A3. 

Check V5 on afe assem- 

bly 2A4. Check all tubes 

on modulator assembly 

2A5. 

Check V7, V8, and V9 in 

second IF assembly 3A5. 

Check tubes V5, V6, and 

V9 in baseband assem- 

bly 3A3. If meter indi- 

cation obtained is not in 

green area, replace V9 

until requirement is 

met. Do not discard un- 

satisfactory tubes; they 

are useful in other cir- 

cuits. 

Check V7 and V8 in base- 

band assembly 3A3. If 

necessary, replace V8 

until meter indicates in 

green area. Do not dis- 

card unsatisfactory 

tubes; they are useful 

in other circuits. 

Perform applicable correc- 

tive measures at pem 

terminal. 

Check connections of pem 

transmit cable at PCM 

IN on transmitter and 

at pem terminal. 

————— 
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83 | R-1148(P)/GRC 
or R-1331 (*) 
(P)/GRC. 

84 Pem receive ter- 

minal. 

85 | R-1148(P)/GRC 
or R-1331 (*) 
(P)/GRC. 

86 R-1148(P) /GRC 
or R-1331 (*) 

(P)/GRC. 

87 T-893(P)/GRC 

88 Pem receive ter- 

minal. 

R-1148(P)/GRC 
or R-1331 (*) 
(P)/GRC 

89 

90 R-1148(P) /GRC 
or R-1331 (x) 
(2 )/ 

meter indication in 

_ green area. 

Set multimeter selector 

switch to PCM OUT. 

Adjust PCM INPUT 

LEVELS control on the 

transmitter for indica- 

tion in green area. on 

receiver multimeter. 

The pem terminal should 

make required adjust- 

ments of the received 

signal. 

Set multimeter selector 

switch to TEST TONE 

CAL and TEST TONE 

switch to ON. Adjust 

TEST TONE control 

for indication in green 

area of multimeter 

scale (approximately 0 

dbm). 

Set multimeter selector 

switch to 1 KC MOD. 

Adjust level of test tone 

Set multimeter selector ° 

switch to ORDER 

WIRE. 

Operate RING switch 

and listen on handset. 

Receiver multimeter — in- 

dicates in green area. 

Required indications are 

obtained. 

Multimeter indicates in 

green area. 

Multimeter indicates in 

green area. 

Required indications are 

obtained. 

Multimeter indicates in 

green area. 

a. 1,600-cps ringing tone 

should be heard. 

TM 11-5820-461-12 

Corrective measures 

Check V1, V2, and V3 in 

baseband assembly 2A3. 

Check V6, V7, V8, V9, and 
V12 in second IF assem- 

bly 3A5. 

Check V1, V2, and V3 in 

baseband assembly 3A3. 

Proceed to step 84. 

Check connections of pem 

receive cable at PCM 

OUT on receiver and at 

pem terminal. 

Perform required correc- 

tive measures at pcm 

terminal. 

If required indications are 

not obtained at pcm ter- § 
minal, check V4 in base- 

band assembly 3A3. Do 

not discard unsatisfac- 

tory tubes. If tube re- 

placement results in 

meter indications con- 

sistently in the same 

meter area, refer re- 

ceiver to higher mainte- 

nance services for ad- 

justment of R23 in as- 

sembly 3A3. 

Check V2 in signaling 

unit 3A6. 

Check V5 (metering tube) 

in afc assembly 2A4. 

Perform required correc- 

tive measures. 

Check connection of pem 

order wire cable at PCM 

on receiver and at pem 

terminal. 

Check V7 and V8 in base- 

band assembly 3A3. If 

necessary, replace V8 

until meter indicates in 

green area. Do not dis- 

card unsatisfactory 

tubes; they are useful 

in other circuits. 

a. Check V2 in signaling 

unit 3A6, 

Change 7 5-19 



TM 11-5820—461-12 

b. CALL indicator should | 6. Check V1 in signaling 
light and buzzer unit 3A6. Check CALL 
should sound. indicator lamp if buz- 

zer sounds but lamp 

does not light. 

Replace handset. 

Corrective measures 

91 | R-1148(P)/GRC or 
R-1331(*)(P)/GRC. 

Sidetone should be 

heard. 

Talk into handset micro- 

phone. 

5-12. Trouble Sectionalizing Chart 

When any of the major components contain the symptoms listed in the chart below, the major 
component is defective. Refer to paragraph 5-13 for repair and adjustment procedures. 

Component at fault Symptom 

CN-514/GRC________--_--- POWER ON-OFF circuit breaker trips to OFF. 
Front panel indicators remain off. 

REGULATED OUTPUT VOLTAGE meter does not indicate 115 volts. 

AC POWER circuit breaker trips to OFF or front panel indicators remain off. 

LOW POWER indicator lights and alarm buzzer sounds. 

AFC CORRECTION control does not return to midrange when control is turned. 

Multimeter indication not within limits listed below: 

PP-2054(*)/GRC ______--__- 
P-893(P)/GRC____------+- 

Multimeter selector switch setting Multimeter indication 

OSC (high band only) 222255 e222 3... At least 10. 

MAINS TUN BS ae ee ee Same as above. 

MIXER S255 22 8 See eee eee ee BP Same as above. 

AM Pi Se ee ees na ere 4 SH pare as above: 

OUT FREQ--_______---_-_____---------- HI -band 20 "LO-band 20 (except PWR Ole: wl ae, : P channels 1 through 20 at least 16) 
APC EBVi22 2222 2 eee ene Ee Same as above. 

EK CURN es Tee os Within green area of meter scale (fdm). 

68 KC [Nate es ee ee Same as above. 

Ee CMO Dee ete ne ee te pay ty Same as above.® 

OS KE MOD eee ae a 8 t Same as above. 

TCM EIN 2s oo ha a A Actual indication obtained is recorded 

when distant receiver states he has in- 

dication in green area for PCM OUT (para 

3-14e). ; 

NO SIGNAL lamp lights and alarm buzzer sounds. 
AFC CORRECTION control (on AM-1955/GRC or AM-1956/GRC) does not return to mid- 

range when control is turned (R-1148(P)/GRC ONLY). 

Multimeter indication not within limits listed below: 

Multimeter selector switch setting Multimeter indication 

OSGi eet See rerrre ao So) Te At least 10. 

REC SIGNAL (Acceptable signal is re- Same as above for fdm operation; and at 

quired at receiver input for this least 18 when pcm is connected at dis- 

test.) tant transmitter. 

AFC LEVEL (Applicable when checking Same as above. 
R-1148(P)GRC with AM-1955/GRC or 

AM-1956/GRC.) 

ORDEROWIR Bite see ee ek Green area.® 

lg (20 10181) Weil oR Ss Ot Same as above. 

OR GS ye or a ae Same as above. 

PCM OWLS. Se aes ee Se Same as above.® 

R-1148(P)/GRC or R-1331 

(*)(P) (GRC. 

a 

For pcm operation, indication obtained depends on adjustments made during pcm system lineup (para 3-14d and e). 

5-20 Change / 
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5-13. Repairs and Adjustments vided with the radio set to make the test jack 

These procedures are designed to aid the or- connections. 
ganizational repairman in determining when 
adjustments or repairs are required. If the 
suggested adjustments or repairs do not re- 
store normal operation, or normal indication 

is not obtained after test, repair, or adjust- 

ment, higher category of maintenance is re- 
quired. 

a. Power Supply PP-2054(*)/GRC. Set the 
multimeter selector switch oon _ the 

T-893(P)/GRC to TEST and perform the tests 
below; use the maintenance test leads pro- 

NOTES 

1. T-893(P)/GRC test jacks are 

shown in figure 64; PP-2054( 
GRC test jacks are shown in fig- 
ure 6-5. 

2. On multimeters that do not have 
green and orange &reas, indica- 
tions between 22 and 28 correspond 
to the green area, indications 
between 17 and 33 correspond to the 
orange area. 

Test jacks connections 

Normal! indication on 
From T-893(P)/GRC To PP-2054(*)/GRC T-893(P)/GRC multimeter PP-2054(*)/GRC procedure | | 

Between orange marks _._-| Check V1 through V4. If sili- 

con rectifiers are  dis- 

colored, higher category 

of maintenance is_ re- 

quired. If V4 is replaced, 

readjust R45 (below). 

Between orange marks. 

Between orange marks. 

Between orange marks. 

Inepreen areaqa. 2-22. Adjust R45 to obtain indica- 

tion within green area. 

Between orange marks --_-_-_| Check V5. 

Between orange marks. 

Pi 2 ibe 

b. Transmitter, Radio T-893(P)/GRC, Cur- 

rent Regulator Assembly 2A6 Adjustments for 

Amplifier-Oscillator Tubes. Assembly 2A6 
circuits are adjusted by current regulator 
potentiometers R14, R15, and R16 (fig. 6-4), 
which control the voltage applied to the 
cathodes of V1, V2, and V3, respectively, in 

the amplifier-oscillator. 

(1) The adjustment of the respective 

potentiometers must be performed for each of 

the following conditions: | 

(a) When a tube in the amplifier- 

oscillator is changed, the associated poten- 

tiometer is adjusted. 

(6) All potentiometers are tested and 

adjusted, if necessary, when the following 

items are changed: 
1. The amplifier-oscillator. 
2. The current regulator assembly 

2A6. 
8. Tube V4 in PP-2054(*)/GRC. 

NOTE 

The current regulator circuit test 

jacks J16, J17, and J18 on the trans- 
mitter main frame (fig. 6-4) are used 
to connect the respective current 
regulator circuit to multimeter cir- 

cuit test jacks J5 and J7. 
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(2) To make the tests and adjustments, 

set the transmitter multimeter selector 

switch to TEST and make the following test 

jack connections and adjustments. Use the 

Stage being checked 

250-volt circuit. Perform |J7 on T-893(P)GRC to J10 on 

this test and adjust- PP-2054(*)/GRC; and 

ment before performing |J5 on T-893(P)/GRC to J7 on 

following tests. PP-2054/GRC. 

Oscillator V1 J7 to J15 and J5 to J16 ____ 

MixercVi2 ees tk vic ae ea J7 to J15 and J5 to J17 ___-_ 

pti ee. Path 8 Bee J7 to J15 and J5 to J18 ____ 

Test lead connections 
(main frame) 

maintenance test leads supplied with the 
radio set. Replace the snap-on cover over con- 
trols R14, R15, and R16 after performing the 
required adjustments (para 1-14f; fig. 6-4). 

Normal meter indication 

Green area {i eiraeitee i] Adjust R45 on PP-2054(*)/ 

GRC. 

Procedure 

Green area >¢ __ iio ce. Adjust R14. Check V1.2 
Green aréa > ______._____- Adjust R15. Check V2.2 
Green aréa > 2s. 2U Adjust R16. Check V3. 

Tighten locknuts on control after adjustment. If replace tube, readjust the control. 

> Do not adjust control for indication higher than green area. To do so, greatly reduces tube life. 

© If unable to reach green area, adjust the control to obtain an indication at least at the left orange area. 

c. Modulator Assembly 2A5 and Afc Assem- 

bly 2A4. The following checks are used to 
check the voltages at various points on 
transmitter assemblies 2A4 and 2A5. To make 
the tests, proceed as follows: 

(1) Turn off power to the transmitter 
Bby setting PP-2054(*)/GRC OPERATE- 
STANDBY switch to STANDBY, and the 

AC POWER circuit breaker to OFF. 

(2) Set a chair or box (equivalent in 

height to transmitter case) in front of the 

T-893(P)/GRC. Loosen the bolts holding the 

transmitter in its carrying case. Remove all 
cable connections from the transmitter front 

panel. Pull out the transmitter chassis from 

its carrying case and set the chassis on the 

chair or box in front of the stack of the radio. 

(This procedure is required in order to gain 

access to the test jacks while power is applied 

to the transmitter.) 

(83) Reconnect the CX-4558/GRC to the 

transmitter TO PWR SUP receptacle (fig. 

6-3). Connect DA-189/GRC through 

Stage being 

checked 

2A5. 
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Test lead connections 

Transmitter 
main frame Assembly 

CG-718B/U to the transmitter TO ANT recep- 
tacle. 

NOTE 

The connections of CX-4557/GRC and 

CG-718B/U from the receiver are not 

required. 

(4) On PP-2054(*)/GRC, set AC POWER 

| 
’ 

switch to ON and OPERATE-STANDBY 
switch to STANDBY. After about 2 minutes, 

set OPERATE-STANDBY switch to OPER- 
ATE. 

(5) If the last step of the following chart 
(for crystal diodes CR11 and CR12 on 2A4) is 

to be performed, tune the transmitter to an 

assigned frequency. 

(6) Set the transmitter multimeter selec- 
tor switch to TEST, and make the indicated 

test jack connections; use the maintenance 

test leads supplied with the radio set. 

NOTE 

Multimeter circuit test jacks J6 and 

J7 and the test jacks on the assemb- 
lies are shown in figure 6-4. 

Normal indication 

Between orange 

marks (360 volts de). 

Procedure 

(a above) for 360 volts 

de. 

Check tube V5 on 2A5. 

In green area (250 

volts de). (a above) for 250 

Check PP-2054(*)/GRC 

Check PP-2054(*)/GRCI 



i reat a 

Stage being 

checked 

J10 on 2A4 

Radio R-1148(P)/GRC or d. Receiver, 

@ R-1331(*)(P)/GRC Power Supplies. Set the 
receiver multimeter switch to TEST and 
make the following connections; use the 

Stage being checked 

al Receiver power 
supply. 

J10 (chassis; fig. 5-10) to 
J12 (fig. 6-6); and J11 

(150 vde; fig. 5-10) to J14 

(fig. 6-6). 

J10 to J12; and J9 (250 vdc) 

to J14. 

Receiver power 

Sey oee 

e. Amplifier-Converter AM-1955(*)/GRC or 
AM-1956(*)/GRC. Set the receiver multime- 
ter selector switch to TEST and make the 
following connections; use the maintenance 
test leads supplied with the radio set. 

(1) To reach test jacks J3 and J4 on first 
IF assembly 3A1A1/3A2A1 (fig. 6-7 or 6-8), 
remove the amplifier-converter from the re- 
ceiver. Use Extender, Module 

MX-6988/GRC-50(V) from Test Facilities Kit 
MK-715/GRC-50(V) to make the connection 

between the connectors of the amplifier- 
converter and the receiver. 

main frame Assembly 

Check tubes V3 and 

V4 on 2A5. 

JO GMA: =. 5-2-5. In green area (150 Check tubes V1 and 

F volts de). V2 on 2A5. 

J12 on 2A4. 

Test lead connections Normal multimeter indication 

Greenjarea.. 2c). So ea Adjust R36. Check V1, V3, 

TM 11-5820—461-12 

Procedure 

volts de. 

Between orange Check PP-2054(*)/GRCI 
marks (150 volts dc). (a above) for 150 volts 

de. 

Check PP-2054(*)/GRCR 
(a above) for 250 volts 

de. 

Between orange 

marks (250 volts de). 

de). 

From slight deflec- 

tion to off scale. 

The higher DA- 

189/GRC indica- 

tion, the higher 

TEST indication 

((5) above). 

Check crystal diodes 

CR11 and CR12 on 

Z1 (para 5-15c). 

Check V7 on 2A4. 

(Tune transmitter 

before making 

test.) 

maintenance test leads supplied with the 
radio set. Set the receiver AC POWER switch 

to ON. 

Procedure 

V4, and V5. 

Green ‘area 27. Loe Adjust R18. Check V2. 

(2) Set switches as follows for the tests in 

chart below: 

(a) Set OSCILLATOR control to chan- 

nel 200 for the AM-1955(*)/GRC and to chan- 

nel 650 for the AM-1956(*)/GRC. 

(6) Set the REC SIG-1 control to the 

highest channel on the dial. 

(c) On R-1148(P)/GRC, only, set AFC 

TUNE-ODD-EVEN switch to TUNE and on 
the AM-1955/GRC or AM-1956/GRC, set the 

AFC correction control to midrange. 

Change 4 5—23 
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Test lead connections 

J4 on 8A1A1/3A2A1 

(fig. 6-7 or 6-8). 

J3 on 8A1A1/3A2A1. 

Stage being checked 
On receiver (fig. 6-6) 

Crystal mixer CR1 

and oscillator V1. 

f. Afe Assembly 3A4 (Used in R-1148(P)/ 

GRC Only). 

(1) Set switches as follows: 

(a) Set OSCILLATOR control to chan- 

nel 2090 when AM-1955/GRC is used or to 

channel 650 when AM-1956/GRC is used. 

(b) Set REC SIG-1 control to highest 

channel on the dial. 

(c) Set AFC TUNE-ODD-EVEN to 

TUNE. 

(d) Set AFC correction control to mid- 

range. 

(e) Set multimeter selector switch to 

TES. 

(2) Set maintenance test leads to make 

the following connections and test: 

(a) Connect one test lead between J12 

on the receiver and J10 on 3A4. Connect an- 

other test lead between J13 on the receiver and 

J12 (+150 volts dc) on 3A4. 

(6b) The multimeter should indicate be- 

tween the orange marks. 

(3) If the required meter indication is not 

obtained, check power supply tubes V4 and V5 

in the receiver chassis (fig. 5-10). 
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Normal indication Procedure 
on multimeter 

Between 5 and 50 Check CRI (fig. 6-7 

or 6-8) (para 5- 

15¢c). 

Check tube V1 by sub- 

stitution; turn 

power off before 

making substitu- 

tion. Refer to para- 

graph 5-14e for 

tube V1 replace- 

ment procedure. If 

indication is ob- 

tained on AM- _ 

1955(*)/GRC, no 

further action is re- 

quired. If indication 

is obtained on AM- 

1956(*)/GRC, me- 

chanical realign- 

ment of oscillator 

cavity is required 

at higher mainte- 

nance category. 

5-14. Tube Replacement Procedures 

When trouble occurs, check all cables, con- 

nections, and fuses before removing and testing 

any tubes. Attempt to isolate the trouble to a 

component or assembly. When tube failure is 

suspected, use the procedures contained in a 

through f below to gain access to the tubes. 

a. T-893(P)/GRC. Loosen the screws that 

attach the T-893(P)/GRC to the component 

case, and slide the component out of the case. 

The plug-in assembly locations in the T-893 

(P)/GRC are shown in figure 5—4. The loca- 

tions of tubes in the plug-in assemblies of the 

T-893(P)/GRC are shown in figures 5-4 

through 5-6. When the defective tube is re- 

placed, slide the component back into the case 

and tighten the screws. 

b. AM-1957/GRC or AM-1958(*)/GRC. 

Loosen the screws that attach the AM-1957/ 

GRC or AM-1958(*)/GRC to the T-893(P)/ 

GRC, and remove the AM-1957/GRC or AM- 

1958(*)/GRC from the T-893(P)/GRC. The 

locations of tubes in the AM-1957/GRC and 

the AM-1958(*)/GRC are shown in figures 



6-9 and 6-10, respectively. Remove and re- 

place the tubes as follows: 
(1) Lift the spring-loaded cover up and 

back from the top of the tube. The cover will 

remain upright when placed back. 
(2) Carefully remove the tube with the 

tube extractor by turning it slowly and exert- 
ing an upward pull. 

(8) Carefully insert a new tube in the 
socket by gently pushing it downward. 

(4) Place the spring-loaded cover gently 

on the top of the tube. Do not snap the cover 
back into position. 

c. PP-2054(*)/GRC. Loosen the _ screws 

that attach the PP-2054(*)/GRC to the com- 

ponent case, and slide the component out of 
the case. The tube locations are shown in fig- 
ure 6-5, 

d. R-1148(P)/GRC or R-1831(*)(P)/GRC. 
Loosen the screws that attach the 
R-1148(P)/GRC or R-1331(*)(P)/GRC to the 
component case, and remove the component 

from the case. Loosen the screws that attach 

the access cover to the rear of the 
R-1148(P),GRC or R-1331(*)(P)/GRC, and re- 

move the cover. The plug-in assembly loca- 

tions in R-1148(P)/GRC or R-1331(*)(P)/GRC 
are shown in figure 6-6. The location of tubes 
on the main frame of the R-1148(P)/GRC or 

fB R-1331(*)(P)/GRC is shown in figure 5-10. The 
locations of tubes in plug-in assemblies are 
shown in figures 5—5, 5-7, and 5-9. 

CAUTION 
Do not replace tube V8, V10, or V11 in 
second IF assembly 3A5. Tube re- 

placement requires realignment of 
the associated circuit at higher 
maintenance category. 

e. AM-1955(*)/GRC or AM-1956(*)/GRC. 
Loosen the screws that attach the amplifier- 
converter to the receiver and remove the as- 

sembly from the receiver. The location of the 
AM-1955(*)/GRC tubes is shown in figure 6-7; 
those in the AM-1956(*)/GRC are shown in 

figure 6-8. 

NOTE 

Tube type 4037A is used in the 
amplifier-converters for V1. It re- 
places tube type 2C40A. The 4037A 

TM 11-5820-461-12 

Should not be used in the 

AM-1956/GRC unless MWO 

11-5820-461-35/2 has been applied. 

(1) Remove the amplifier-converter from 
the receiver. 

(2) Remove the four screws that hold the 
cap-socket assembly in the rear of the VI cav- 
ity. The screws are located on the corners of 
the cap. 

NOTE 

Do not remove the two screws on the 

raised cylindrical portion of the cap- 
socket assembly. 

(3) Lift the cap-socket assembly slowly 

and evenly; the tube is attached to it. If the 
tube remains in the cavity, carefully pull it 
straight out. Do not use sideward force on the 
tube. 

CAUTION 

Replace the cylindrical plastic bush- 

ing at the bottom of the cavity (if it has 

come out with the tube). If the bush- 
ing is left out, improper action results 

and the tube can damage the grid soc- 
ket fingers. 

(4) If the tube is broken, turn the equip- 

ment upside down and shake the broken glass 
out. 

(5) Carefully insert the new tube into the 

cavity. Orient the base so that the locking pin 
or key on the base mates with the keyway in 
the ceramic socket. 

(6) Check to see that the tube is fully and 

firmly seated in the tube socket. 

(7) Carefully place the cap-socket assem- 
bly over the tube, press it down carefully, and 

tighten the four screws. 
(8) To check the output of the tube, use 

the procedures in paragraph 5-13e. Then 

check for REC SIG operation of the receiver. 

Check several tubes to obtain proper REC 
SIG indication. Do not discard tubes that fail 
to provide satisfactory REC SIG indication; 

the unsatisfactory tubes can be used in other 

amplifier-converters. 

f. CN-514/GRC. Loosen the screws that at- 

tach the CN-514/GRC to the component case, 
and slide the component out of the case. The 
tube locations are shown in figure 5-11. 
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5-15. Repairs 

Replacement of tube V1, V2, or V3 in the 

amplifier-oscillator, replacement of the 
amplifier-oscillator, tube current regulator 
assembly 2A6, or tube V4 in PP-2054(*)/GRC 
will require adjustment of regulator resistors 
R14, R15, and R16. Refer to paragraph 5-13d 

for the procedures. Replacement procedure 
for plug-in assemblies is given ina below. Re- 
ceiver lightning arresters protecting the fdm 
cable circuits are located at the input to 
baseband assembly 3A3 in the receiver (fig. 
5-13). Procedures for their replacement are 
given in 6 below. 

a. Replacement of Plug-In Assemblies. Re- 
move and replace plug-in assemblies in the 
radio set as follows: 

(1) Remove any interconnecting cables. 
(2) Loosen the mounting hardware. 
(8) Grasp the assembly handles and pull 

the assembly straight up from the chassis. 
(4) Insert the new assembly. Check to see 

that the assembly is seated evenly on the 
chassis. 

(5) Tighten the mounting hardware. 
(6) Replace all interconnecting cables. Be 

sure that the cables have been connected to 

the proper receptacle. 
b. Replacement of Lightning Arresters (fig. 

5-18). 
(1) Loosen the attaching screws on the 

front of the receiver and slide the chassis 
about 6 inches out of the component case. 

(2) Remove the front access plate on the 
right side of the receiver chassis and inspect 
the interior wiring for charred insulation, 

broken connections, etc. If damage is exten- 
sive, higher category of maintenance is re- 
quired. 

(3) Unscrew the lightning arresters and 
remove them. 

(4) Insert the new lightning arresters 
(fig. 1-3 or 1-3.1). Check to see that they are 
seated correctly. 

(5) Replace the access plate and push the 

receiver chassis into the component case. 

Tighten the attaching screws on the front 
panel of the receiver. 

c. Replacement of Diodes. To remove and 

replace a diode, unscrew the connector, pry 

5-26 Change 4 

out the diode from the receptacle, and insert 

the proper diode. Replace the connector and 
screw it tightly to the receptacle. The type 

and location of replaceable diodes are given in 
the following chart. The diodes listed are the 
preferred types. 

Location 
Designation Type 

AM-1957/GRC and | 6-9 1N23WE 2 

AM-1958(*)/ and 

GRC. 6-10. 

AM-1955(*)/GRC 

Ge 

6-8. 

and AM- 
1956(*)/GRC. 

< *. 

Type 1N28C is provided in some equipment and may be used. 

> Type 1N21B is provided in some equipment and may be used. 

© Type 1N21C is provided in some equipment and may be used. 

1N21WE > 

1N21WE > 

T-893(P)/GRC 
(afe cavity Z1). 

R-1148(P)/GRC 
(afe cavity Z1). 

DA-189/GRC ____- 

d. Equipment Modifications and Changes. 
In addition to the equipment modifications 
specified by modification work orders 
(MWO’s) (listed in DA Pam 310-7), the 
changes listed in (1) through (4) below are 
authorized and required to be performed on 
equipment in the hands of using organiza- 
tions. These changes are designed to facili- 
tate maintenance or improve the operation of 

the equipment. These changes are mandatory. 
The changes to the equipment given in (1), (2), 
and (3) below are authorized to be performed 

by organizational level maintenance 

facilities; the change given in (4) below is au- 

thorized to be performed by direct support 

(DS) maintenance facilities. The equipment 
changes are not reportable and require no 
documentation; however, local records should 

be maintained (at organizational and DS 

level) listing the equipment serial numbers 
against the equipment that has. been 
changed. In this way, equipment that has 
been changed can be identified. l 

——_— < 

‘a \ 

eee ee ee eee See 

4 

o 4 

ie 

' 



M1) PP-2054(*)/GRC. The following 
change of fuse and its panel marking applies 
to the PP-2054/GRC, not to the 
PP-2054A/GRC; the latter is provided with 
the proper 3-ampere fuse. The original 
5-ampere fuse did not provide enough protec- 
tion when there was an overload in the oscil- 
lator circuit of the amplifier-oscillator 
(AM-1957/GRC or AM-1958(*)/GRC), result- 
ing in a burn-out of resistor R13 in the 
PP-2054/GRC. 

(a) Remove the 5-ampere HV fuse (fig. 
38-4) and insert the 3-ampere, 125-volt, time- 

delay fuse (FSN 5920-131-9821). 
(6) Mark the panel with 3 AMP SLO- 

BLO in place of “5 AMP.” 

NOTE 

This fuse is the same as the one used 

in LV 3 AMP holder. 

(2) T-8938 (P)/GRC. In the transmitter 

main frame, a snap-on cover is installed over 
the adjustment screws for current regulator 
controls R14, R15, and R16 (fig. 6-4). To install 
the snap-on cover (FSN 5820-055-5973), pull 
out the transmitter main frame and press the 
cover over the bracket holding the controls. 
Refer to paragraph 5-13) for procedures to 
adjust these controls, and for conditions 

under which the controls must be adjusted. 
(8) Assembly 2A4. in T-8938(P)/GRC and 

Assembly 3A4 in R-1148 (P)/GRC. In afc as- 
sembly 2A4/3A4, an insulator board must be 

T™M 11-5820—461-12 

inserted between terminal board E8 and the 
metal partition on which E8 is mounted (fig. 
5-14) on those assemblies in which the boss 
(small hump in the metal) is not provided in 
the metal partition midway between the bos- 
ses for the E8 mounting screws. The purpose 
of the insulator board, or the boss in the 
metal partition, is to prevent resistors R28 

and R383 from touching the metal partition 
when E8 warps, which would cause them to 
burn out. In afe assemblies issued with 
T-893(P)/GRC and R-1148 (P)/GRC on order 
No. 64027—-PP-63 (RCA), and on later orders, 

the boss is provided in the partition behind 
E8. The assembly must be removed from the 
equipment and the terminal board and the 
metal partition investigated to determine if 
the insulator board must be requisitioned and 
installed. 

(a) To install the insulator board (FSN 
5970-935-4977), loosen mounting screws hold- 
ing E8 to the center partition, and slide the 
insulator board behind E8 (fig. 5-3.1) 

(6) Tighten the E8 mounting screws. 

(4) AM-1958A/GRC. When the cover as- 
sembly for tube V3 in AM-1958A/GRC is lifted 
up, it snaps down again because there is not 
enough clearance between the cover and the 
frame (fig. 6-10). Instruction to cut the notch 
to provide the necessary clearance for the 
cover of V3 are. provided in TM 
11-5820-461-35 for direct support mainte- 
nance facilities. 
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Figure 5-8.1. Afc assembly 2A4/8A4, side and bottom 

views; and details for installing insulator board behind 

terminal board E8. 

5—28 Change 4 



Ci, TM 11-5820-461-12 

CATHODE DRIVER 
AND AMPL DC AMPL 

FRONT 

AMPL AMPL 

vi v4 
5670WA 5670WA 

TM5820- 461-12-CI-I6 

Figure 5-4. Baseband assembly 2A3 (part of T-893(P)/GRC), tube locations. 

AGO 10032A 5—29 



Cl, TM 11-5820-461-12 

BLOCKING OSC AND 2MC MOTOR DRIVER 
SPECTRUM OSC CRYSTAL OSC MODULATOR FEEDBACK AMPL 

v7 v6 v8 v9 
5687WA 6AHEWA 5670WA 5670WA R42 

FRONT 

1ST IF AMPL 2D IF AMPL 3D IF AMPL LIMITER CATHODE FOLLOWER 

vi v2 v3 v4 V5 
5654/6AK5 6688 6688 5654/6AK5 S670WA 

NOTE: 
AFC ASSEMBLY IS IDENTICAL IN 1mS620-461-12-c 
R-1148(P)/GRC AND T-893(P)/GRC. 

Figure 5-5. Afc assembly 2A4/3A4 (part of T-893(P)/GRC and R-1148(P)/GRC), tube locations. 

MODULATOR Osc AMPL AMPL AMPL 
vi v2 Vv v4 v5 

6AHEWA \2AT7WA GAH WA 6ANSWA 6146 

FRONT 

9 

TMS820-461-12-Ci-26 

Figure 5-6. Modulator assembly 2A5 (part of T-893(P)/ GRC), tube locations. 
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CATHODE 
CASCODE DRIVER 

DC AMPL ~—sAMPL AMPL = AND AMPL AMPL 
aca S670WA 

FRONT 

CATHODE DRIVER AMPL POWER AMPL AMPL 

AND AMPL V5 V6 v8 
oi 5670WA 5687WA 5670WA 

5670WA ™M5820- 461-12-C1-18 

Figure 5-7. Baseband assembly $A (part of 
R-1331(*)(P)/GRC or R-1148(P)/GRC), tube locations. 

Change 4 5-31 



TM 11-5820-461-12 

VIDEO AMPL AND 

CATHODE FOLLOWER 
v9 

S67TOWA 

FRONT 

SQUELCH 

DC AMPL 
vi2 

SG67OWA 
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2D LIMITER 
v7 

J? 5654/6AK5 

DRIVER IST LIMITER 
v8 v6 

5654 /6AK5 5654/6AK5 

5125/6AS6W 

Figure 5-8. Second IF assembly 3A5 (part of 

R-1148(P)/GRC or R-1331(*)(P)/GRC), tube locations. 

TM5820-461-12-Ci-12 



v2 
5670WA 

FRONT AMPL AND 

TM5820-461I-12-Cl-19 

Figure 5-9. Signaling Unit 3A6 (part of R-1148(P)/GRC 

or R-1381(*)(P)/GRC), tube locations. 
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REGULATOR 
ASSEMBLY 

SPARE 
TUBE 

—! AMP 

v2 
20 AMP 

§727/2021 

vi 
8727/2021 

FRONT 

TMS820-461-12-Ci- 31 

Figure 5-11. CN-514/GRC, top view, tube, fuses, and regulator assembly locations. 
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Figure 5-13. R-1148(P)/GRC or R-1331(*)(P)/GRC, 

lightning arrester location. 
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CHAPTER 6 

SHIPMENT, LIMITED STORAGE, AND DESTRUCTION 
TO PREVENT ENEMY USE 

6-1. 

a. General. The following instructions are 
recommended as a guide for preparing the 
radio set for shipment and limited storage. 

The instructions include the disconnection of 

equipment (6 through e below), removal of the 
equipment (para 6-2), and disconnection and 

disassembly of the AB-577/GRC and 
AT-903/G. 

b. Switch Box SA-640/GRC (If Provided). 

(1) Disconnect Cable Assembly, Power, 
Electrical CX-4686/U from the power source. 

(2) Disconnect Cable Assembly, Power, 

Electrical CX-4686/U from the ac power 

sources and the AC POWER INPUT connec- 
tor on Regulator, Voltage CN-514/GRC. 

(8) Place the cables on Reel, 

RC—404/TR. 

(4) Remove the ground wire connections. 

c. Regulator, Voltage CN-514/GRC. 
(1) Disconnect the CX-4559/U from the ac 

power output connector on the CN-514/GRC 
and the AC POWER connector on Power Sup- 

BB ply PP-2054(*)/GRC. 
(2) Disconnect the CX-4559/U from the ac 

power output connector on the CN-514/GRC 
and the AC POWER connector on the 115 

VOLTS connector on the R-1148(P)/GRC or 

R-1331(*)(P)/GRC. 
d. Power Supply PP-2054 (*)/IGRC and 

Transmitter, Radio T-893(P)/GRC. 

(1) PP-2054(*)/GRC. 
(a) Remove the common ground con- 

nection from the GRD connector on the 
Bi pp-2054(*)/GRC. 

(6) Disconnect the cable from the 

RPTR ALARM CONN connector between the 

Bitwo PP-2054\*)/GRC power supplies in a re- 
peater installation. 

(c) Disconnect the CX-4558/U from the 

Disassembly of Equipment 

Cable 

TO XMTR connector on the PP-2054(*)/GRC 

and the TO PWR SUP connector on the 

T-893(P)/GRC. 

(2) T-893(P)/GRC and AM-1957/GRC or 

AM-1958(*)/GRC. 
(a) Remove the antenna cable from the 

TO ANT connector on the AM-1957/GRC or 

AM-1958(*)/GRC. 
(b) Disconnect the CG-718B/U from the 

TO REC connector on the AM-1957/GRC or 

AM-1958(*)/GRC and the RF INPUT connec- 

tor on the AM-1955(*)/GRC or 

AM-1956(*)/GRC. 
(c) Disconnect Cable Assembly, Special 

Purpose, Electrical CX-4557/U from the TO 

RCVR connector on the T-893(P)/GRC and 

the TO XMTR_- connector on _ the 

R-1148(P)/GRC or R-1331(*)(P)/GRC. e 
(d) Remove the cable connected to the 

PCM IN connector on the T-893(P)/GRC. This 

cable is a part of the associated pcm multiplex 
installation. 

e. Receiver, Radio R-1148(P)/GRC_ or 

R-1331(*)(P)|GRC. = 
(1) Remove the cables connected to the 

PCM ORDER WIRE and the PCM OUT con- 

nector on the R-1148(P)/GRC or R-1331(*) 
(P)/GRC. These cables are a part of the as- 

sociated pcm multiplex installation. 

(2) Remove the handset cable connected 

to the HANDSET connector on _ the 

R-1148(P)/GRC or R-1331(*)(P)/GRC. e 

(83) Remove the order wire cables at- 

tached to the REMOTE ORDER WIRE con- 

nectors on the R-1148(P)/GRC or 

R-1331(*)(P)/GRC. 

(4) Remove the spiral-four cable from the 

RCVR OUT, the GRD, and the XMTR IN con- 

nections on the R-1148(P)/GRC orf 
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R-1331(*)(P)/GRC. This cable is a part of the 

associated fdm multiplex installation. 

6-2. Removal of Equipment 

After the radio set has been electrically dis- 

connected, perform the following procedures. 
a. Operate the multimeter selector switch 

on the R-1148(P)/GRC or R-1331(*)(P)/GRC 
and the T-893(P)/GRC to the OFF (TRANSIT) 
position. This action protects the meter 
movement during transit of the equipment. 

b. If the wavemeter charts have been re- 
moved from the AM-1955(*)/GRC, or 

AM-1956(*)/GRC, and the AM-1957/GRC or 
AM-1958(*)/GRC, replace the charts in the 

WAVEMETER CHART slots. Check each 
chart to make sure that it is connected to the 
same serial numbered assembly for which it 
was designated. 

c. Place all spare parts and accessories in 

the spare parts case and accessory bag. Re- 
move the bag and case from the shelter. 

d. Replace the covers on the component 
cases and remove the components from the 
shelter. Place the components in a convenient 
location for final packaging. 

e. Disassemble the AB-577/GRC (and 

MK-806/GRC, if provided). 

f. Remove the AT-903/G from the 
AB-577/GRC. Store the AB-577/GRC compo- 
nents in the AM-577/GRC launcher and can- 

vas bags provided with the AB-577/GRC (fig. 
1-8). 

6-3. Repackaging for Shipment and Li- 
mited Storage 

a. General. The exact procedure for repac- 

kaging depends on the material available and 
the conditions under which the radio set is to 
be shipped or stored. Adapt the procedures 
outlined in paragraph 6-1 whenever possible. 

Pack each component in a separate wooden 

box. Place three dehydrating agents in each 
box. Figure 2-1 illustrates a typical box. 
Refer to paragraph 2-1a for the dimensions of 
the boxes originally supplied with the radio 

set. 

b. Material Requirements. The following 

materials are required for packaging the 
radio set. For stock number of materials, con- 

sult SB 38-100. 

6-2 Change 4 

Material Quantity 

Waterproof paper 

Waterproof tape 

2,528 sq ft 
100 ft 

Corrugated cardboard ______--__------ 2,528 sq ft 

Adhesive: tape) 222425225 ee eee 100 ft 

Filler material2:¢._to SS Le 25232 20 lb 

Dehydrating agent .-..22-.. 2-2-2 ee 
Cotton twinet J f-502.. 32522635 So Soe 

3 per carton 

150 ft 

6—4. Packaging 
The components of the radio set should be 
packaged as outlined in a and b below. The 
procedures described in a below apply to the 
CN-514/GRC, the PP-2054(*)/GRC, the 
T-893(P)/GRC (with the AM-1957/GRC or 
AMC-1958(*)/GRC installed) the 
R-1148(P)/GRC or R-1331(*)(P)/GRC (with the 
AM-1955(*)/GRC or AM-1956(*)/GRC instal- 
led), the alternate tuner case, and the spare 

parts accessory case. 

a. Components Contained 
Cases. 

(1) Cushion the component on all sur- 

faces of the case with filler material. To hold 
the filler material in place, wrap strips of 
adhesive tape over the filler material and 

around the case. 
(2) Place the cushioned component in a 

wrap of corrugated cardboard. Secure the 
wrap with adhesive tape. 

(3) Wrap the cardboard-wrapped compo- 
nent with waterproof paper. Seal all openings 
and secure the wrap with waterproof tape. 

b. Antenna AT-903 |G and Mast 

AB-577/GRC. 
(1) Antenna AT-903/G. Perform the follow- 

ing procedures to package the AT-903/G: 

(a) Check to see that the elevation- 

depression bracket is in the 0° position. Lock 
the locking handle. 

(6) Cushion the AT-903/G on all sur- 
faces with filler material. To hold the filler 
material in place, wrap strips of adhesive tape 
over the filler material and around the com- 
ponent. 

(c) After the AT-903/G has _ been 
cushioned, place it in a wrap of corrugated 
cardboard. Secure the wrap with adhesive 
tape. 

in Standard 

(d) Wrap the cardboard-wrapped 
AT-903/G with waterproof paper. Seal all 



openings and secure the wrap with water- 
proof tape. 

(2) Mast AB-577/GRC. No further pack- 
aging of the AB-577/GRC is required after 
the mast sections have been replaced in the 
mast-section carrier. Place the mast-section 
carrier in a convenient location for final pack- 
ing. 

(3) Accessory bag and roll. Place all the 
antenna accessories in the canvas roll and 

T™ 11-5820—461-12 

accessory bag (fig. 1-8). No further packaging 
is required after the accessories have been 
secured in place. 

6-5. Destruction of Army Materiel to Pre- 
vent Enemy Use (Electronics Com- 
mand) 

Refer to TM 750-244-2 for information con- 
cerning destruction of Army materiel. 
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APPENDIX A 

REFERENCES 

DA Pam 310-4 Index of Technical Manuals, Technical Bulletins, Supply Manuals 

(Types 7, 8, and 9), Supply Bulletins, and Lubrication Orders 
DA Pam 310-7 Index of Modification Work Orders 

FM 5-25 Explosives and Demolitions 
FM 21-26 Map Reading 
SB 38-100 Preservation, Packaging, Packing and Marking Materials, Supplies, 

and Equipment Used by the Army 
TB SIG 291 Safety Measures to be Observed When Installing and Using Whip 

Antennas, Field Type Masts, Towers, Antennas, and Metal Poles 

that are Used With Communication, Radar, and Direction Finder 

Equipment 
Brs 746-10 Field Instructions for Painting and Preserving Electronics Com- 

mand Equipment 
TM 11-486-6 Electrical Communications Systems Engineering: Radio 
TM 11-5805-201-12 Organizational Maintenance Manual: Telephone Set TA-312/PT 
TM 11-5805-247-12 Organizational Maintenance Manual: Converter, Telegraph- 

Telephone Signal TA-182/U 
TM 11-5820-461-25P Organizational, DS, GS, and Depot Maintenance Repair Parts and 

Special Tool Lists: Radio Sets AN/GRC-50(V)1, 2, 3, 4, and 5 and 
AN/GRC-50A(V)1, 2, 3, 4, and 5 

TM 11-5820-517-12P Operator and Organizational Maintenance Repair Parts and Special 
Tool Lists and Maintenance Allocation Chart: Antenna AT-903/G 

TM 11-5820-533-14 Organizational, DS, GS, and Depot Maintenance Manual, Including 
Repair Parts and Special Tool Lists: Repeater Set, Radio AN/ 
MRC-103(V). 

TM 11-5820-535-15 Operator, Organizational, DS, GS, and Depot Maintenance Manual: 

Repeater Set, Radio AN/TRC-110(V) 
TM 11-5820-536-15 Organizational DS, GS, and Depot Maintenance Manual, Including 

Repair Parts and Special Tool Lists: Repeater Set, Radio AN/ 

TRC-109(V) 
Bim 11-5820-538-12 Operator’s and Organizational Maintenance Manual Including =f 

pair Parts and Special Tools Lists: Mast AB-577/GRC and Exten- 
sion Kit, Mast MK-806/GRC. 

TM 11-5895-357-14 Operator, Organizational, Direct Support and General Support 
Maintenance Manual, Including Repair Parts and Special Tool 
Lists: Radio Terminal Set AN/MRC-102(V) 

TM 11-5895-366-15 Operator, Organizational, DS, GS, and Depot Maintenance Manual: 

Radio Terminal Set AN/TRC-117(V) 
TM 11-5895-367-15 Organizational, DS, GS, and Depot Maintenance Manual: Radio 

Terminal Set AN/TRC-108(V) 
a TM 11-6110-245-15 Operator, Organizational, DS, GS, and Depot Maintenance Marval: 

Voltage Regulator CN-514/ARC. 
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TM 11-6625-203-12 Operator and Organizational Maintenance: Multimeter AN/URM- 
105, Including Multimeter ME-77/U 

TM 11-6625-274-12 Operator’s and Organizational Maintenance Manual: Test Sets, 
Electron Tube TV-7/U, TV-7A/U, TV-7B/U, and TV-7D/U 

TM 38-750 The Army Maintenance Management Systems (TAMMS) 

rm 750-244-2 Procedures for Destruction of Army Materiel to Prevent Enemy 
Use (Electronics Command) 
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APPENDIX C 
MAINTENANCE ALLOCATION 

Section I. INTRODUCTION 

C-1. General 
This appendix provides a summary of the maintenance 

operations for AN/GRC-50(V)1 thru 5 and AN/- 
GRC-SOA(V)1 thru 11. It authorizes categories of 
maintenance for specific maintenance functions on re- 
pairable items and components and the tools and 
equipment required to perform each function. This ap- 
pendix may be used as an aid in planning maintenance 

operations. 

C-2. Maintenance Function 
Maintenance functions will be limited to and defined as 
follows: 

a. Inspect. To determine the serviceability of an 

item by comparing its physical, mechanical, and/or 
electrical characteristics with established standards 
through examination. 

b. Test. To verify serviceability and to detect incipi- 
ent failure by measuring the mechanical or electrical 
characteristics of an item and comparing those charac- 

teristics with prescribed standards. 

c. Service. Operations required periodically to keep 
an item in proper operating condition, i.e., to clean 

(decontaminate), to preserve, to drain, to paint, or to 

replenish fuel, lubricants, hydraulic fluids, or com- 
pressed air supplies. 

d. Adjust. To maintain, within prescribed limits, by 
bringing into proper or exact position, or by setting the 

operating characteristics to the specified parameters. 
e. Align. To adjust specified variable elements of an 

item to bring about optimum or desired performance. 

Ff. Calibrate. To determine and cause corrections to 
be made or to be adjusted. on instruments or test 
measuring and diagnostic equipments used in precision 
measurement. Consists of comparisons of two instru- 
ments, one of which is a certified standard of known 
accuracy, to detect and adjust any discrepancy in the ac- 

curacy of the instrument being compared. 
g. Install. The act of emplacing, seating, or fixing 

into position an item, part, module (component or as- 
sembly) in a manner to allow the proper functioning of 
the equipment or system. 

h. Replace. The act of substituting a serviceable like 
type part, subassembly, or module (component or as- 
sembly) for an unserviceable counterpart. 

i. Repair. The application of maintenance services 

(inspect, test, service, adjust, align, calibrate, replace) 

or other maintenance actions (welding, grinding, rivet- 
ing, straightening, facing, remachining, or resurfacing) 
to restore serviceability to an item by correcting specific 
damage, fault, malfunction, or failure in a part, sub- 
assembly, module (component or assembly), end 
item, or system. 

j. Overhaul. That maintenance effort (serv- 

ice/action) necessary to restore an item to a com- 

pletely serviceable/operational condition as prescribed 

by maintenance standards (j.e., DMWR) in appropri- 
ate technical publications. Overhaul is normally the 

highest degree of maintenance performed by the 
Army. Overhaul haul does not normally return an item 

to like new condition. 

k. Rebuild. Consists of those services/actions neces- 
sary for the restoration of unserviceable equipment to a 
like new condition in accordance with original 

manufacturing standards. Rebuild is the highest degree 

of materiel maintenance applied to Army equipment. 

The rebuild operation includes the act of returning to 

zero those age measurements (hours, miles, etc.) con- 
sidered in classifying Army equipments/components. 

C-3. Column Entries 
a. Column 1, Group Number. Column | lists group 

numbers, the purpose of which is to identify compo- 
nents, assemblies, subassemblies, and modules with 

the next higher assembly. 

b. Column 2, Component/Assembly. Column 2 con- 
tains the noun names of components, assemblies, sub- 

assemblies, and modules for which maintenance is 

authorized. 

c. Column 3, Maintenance Functions. Column 3 

lists the functions to be performed on the item listed in 
column 2. When items are listed without maintenance 

furictions, it is solely for purpose of having the group 
numbers in the MAC and RPSTL coincide. 

d. Column 4, Maintenance Category. Column 4 

specifies, by the listing of a ‘‘work time’’ figure in the 
appropriate subcolumn(s), the lowest level of mainte- 
nance authorized to perform the function listed in col- 
umn 3. This figure represents the active time required 
to perform that maintenance function at the indicated 
category of maintenance. If the number or complexity 
of the tasks within the listed maintenance function vary 
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at different maintenance categories, appropriate “‘work 
time’’ figures will be shown for each category. The 
number of task-hours specified by the ‘‘work time’”’ 
figure represents the average time required to restore 

an item (assembly, subassembly, component, module, 

end item or system) to a serviceable condition under 

typical field operating conditions. This time includes 

preparation time, troubleshooting time, and quality 

assurance/quality control time in addition to the time 

required to perform the specific tasks identified for the 
maintenance functions authorized in the maintenance 

allocation chart. Subcolumns of column 4 are as 
follows: 

C — Operator/Crew 

O — Organizational 
F — Direct Support 
H — General Support 

D — Depot 

e. Column 5, Tools and Equipment. Column 5 

specifies by code those common tool sets (not in- 
dividual tools) and special tools, test, and support 

equipment required to perform the designated func- 

tion. 

f. Column 6, Remarks. Column 6 contains an 

alphabetic code which leads to the remark in section 

IV, Remarks, which is pertinent to the item opposite 

the particular code. 

C-4. Tool and Test Equipment Require- 
ments (Sec III) 

a. Tool or Test Equipment Reference Code. The 

numbers in this column coincide with the numbers 
used in the tools and equipment column of the MAC. 
The numbers indicate the applicable tool or test equip- 
ment for the maintenance functions. 

b. Maintenance Category. The codes in this column 
indicate the maintenance category allocated the tool or 

test equipment. 

c. Nomenclature. This column lists the noun name 
and nomenclature of the tools and test equipment re- 

quired to perform the maintenance functions. 

d. National/NATO Stock Number. This column lists 

the National/NATO stock number of the specific tool 
or test equipment. 

e. Tool Number. This column lists the manufac- 
turer’s part number of the tool followed by the Na- 
tional Supply Code for manufacturers (5-digit) in 
parentheses. 

C-5. Remarks (Sec IV) 
a. Reference Code. This code refers to the appropri- 

ate item in section II, column 6. 

b. Remarks. This column provides the required ex- 

planatory information necessary to clarify items appear- 
ing in section II. 

(Next printed page is C-3) 
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GROUP 
NUMBER 

00 

01 

SECTION II 
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MAINTENANCE ALLOCATION CHART 

FOR 

RADIO SETS AN/GRC-50(V)1 THRU 5 
AND AN/GRC-SOA(V)1 THRU 11 

(2) 
COMPONENT/ASSEMBLY 

RADIO SETS AN/GRC-50(V)1 thru 5 and 

AN/GRC-50A(V)1 thru 11 

(4) 
MAINTENANCE CATEGORY (3) (6) 

MAINTENANCE REMARKS 
FUNCTION 

eee es 

Inspect 
Inspect 
Inspect 
Test 
Test TNOMWM 

Test 

Test 

Test 
Service 
Service 
Service 
Adjust 
Adjust 

3 
14,15 

SBznanr=s 16253507 
40,48 
4 thru 16 
34 ,37 ,40 
48 

Adjust 

Adjust 4 thru 35 

Adjust 
Align Ed a 

Align 
Install 
Repair 
Repair 

Repair 
Repair DO DAOWH 

Repair 
Overhaul lama 2a) 

Overhaul 

RECEIVER, RADIO R-1148 (P)/GRC and 
R-1331(*) (P)/GRC(3) 

Inspect 

Inspect 
Test 
Test 

Test 

Test 
Service 
Service 
Adjust 

Adjust 

Align 

Alian 

Replace 
Repair 

Repair 

Overhaul 

Rebuild 
Repair 
Repair 
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. SECTION Il MAINTENANCE ALLOCATION CHART 

FOR 
RADIO SETS AN/GRC-50(V)1THRU 5 AND 

AN/GRC-50A(V) 1THRU 11 

(4) 
() (2) (3) MAINTENANCE CATEGORY (6) 

GROUP COMPONENT /ASSEMBLY MAINTENANCE REMARKS 

AMPLIFIER-CONVERTER AM-1955(*)/GRC (3A1) Inspect 
Test - 1 thru 3, 

37 40,48 
Test : 4 thru 16, 

34,37 ,48 
Test 4 thru 48 
Service ; 3 
Adjust i 1 thru 3 
Align : 4 thru 48 
Replace 5 3 
Repair : 1 thru 3 
Repair i 4 thru 35 

37,39,48 

Repair ‘ 14,15 
Overhaul : 4 thru 35 

37 39,48 
Rebuild , 4 thru 48 
Repair Z 4 thru 48 

010101 1ST IF SUBASSEMBLY (3A1A1) Inspect é 3 
Test A 4 thru 16 

34,39,48 

Service 
Adjust 

Replace 
Repair 5 4 thru 35.) P 

Overhaul - 4 thru 35,| P 
37 ,39,48 

Rebuild 2 4 thru 48 
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() 
GROUP 
NUMBER 

0102 

010201 

0103 

SECTION If MAINTENANCE ALLOCATION CHART 
FOR 

RADIO SETS AN/GRC-50(V)1 THRU 5 AND 
AN/GRC-50A(V)1 THRU 11 

(4) 
(2) (3) MAINTENANCE CATEGORY 

COMPONENT/ASSEMBLY °- MAINTENANCE 

FUNCTION 

AMPLIFIER-CONVERTER AM-1956(*)/GRC (3A2) Inspect 
Test 

Test 

Test 

Service 
Adjust 
Align 

Replace 
Repair 

Repair 
Repair 

Repair 

Overhaul 

Rebuild 

1ST IF SUBASSEMBLY (3A2A1) Inspect 
Test 

Service 

Adjust 

Align 

Replace 
Repair 

Overhaul 

Rebuild 

RECEIVER BASE BAND ASSEMBLY (3A3) Inspect 
Test 

Test 

Test 

Align 

Align 

Replace 
Repair 

Overhaul 

Rebuild 

TM 11-5820-461-12 

(6) 
REMARKS 
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SECTION If MAINTENANCE ALLOCATION CHART 
FOR 

RADIO SETS AN/GRC-50(V)1 THRU 5 AND 
AN/GRC-50A(V)1 THRU 11 

(4) 
® (2) (3) MAINTENANCE CATEGORY 

GROUP COMPONENT/ASSEMBLY MAINTENANCE 
NUMBER FUNCTION 

0104 RECEIVER AFC ASSEMBLY (3A4) Inspect 
Test 

Test 

Test 
Align 

Align 
Replace 
Repair 

Overhaul 

Rebui Id 

0105 RECEIVER 2ND IF ASSEMBLY (3A5) Inspect 

Test 

Test 

Test 
Align 

Align 
Replace 
Repair 

Overhaul 

Rebuild 

0106 RECEIVER-SIGNAL UNIT (3A6) Inspect 

Test 

Test 

Test 
Align 
Replace 
Repair 
Overhaul 
Rebuild 

02 TRANSMITTER, RADIO T-893(P)/GRC (2) Inspect 
Inspect 

Test 
Test 

Test 

Test 

Test 

Service 
Service 
Align 

Align 
Replace 
Repair 
Repair 

Repair 

Overhaul 
Rebuild 
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SECTION Il MAINTENANCE ALLOCATION CHART 
FOR 

RADIO SETS AN/GRC-50(V)1 THRU 5 AND 
AN/GRC-50A/(V)1 THRU 11 

(4) 
(2) (3) MAINTENANCE CATEGORY 

COMPONENT/ASSEMBLY - MAINTENANCE 

TRANSMITTER BASE BAND ASSEMBLY (2A3) Inspect 
Test 

Test 
Adjust 
Align 
Replace 
Repair 

Overhaul 
Rebuild 

TRANSMITTER MODULATOR ASSEMBLY (2A4) Inspect 
Test 

Test 

Adjust 

Align 

Replace 
Repair 

Overhaul 
Rebuild 

TRANSMITTER AFC ASSEMBLY (2A5) Inspect 
Test 

Test 

Adjust 

Align 

Replace 

Repair 

Repair 

Overhaul 

Rebuild 

TRANSMITTER REGULATOR ASSEMBLY (2A6) Inspect 
Test 

Test 
Adjust 
Align 
Replace 
Repair 

Repair 
Overhaul 
Rebuild 
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SECTION If MAINTENANCE ALLOCATION CHART 

FOR 

RADIO SETS AN/GRC-50(V)1 THRU 5 AND 
AN/GRC-50A (V)1 THRU 11 

(4) 
(1) (2) (3) MAINTENANCE CATEGORY 

GROUP COMPONENT /ASSEMBLY MAINTENANCE REMARKS 
NUMBER FUNCTION 

0205 AMPLIFIER-OSCILLATORS AM-1957/GRC (2A1) Inspect 
OR Test 

AM-1958/GRC Test 
OR 

AM-1958/GRC (2A2) Service 
Adjust 
Adjust 
Replace 
Repair 
Repair 
Overhaul 
Rebuild 

03 DUMMY LOAD, ELECTRICAL DA-189/G Inspect 
Test 
Service 
Adjust 
Align 
Repair 

Overhaul 

Rebuild 

04 POWER SUPPLY PP-2054(*)/GRC Inspect 
Test 
Test 

Test 

Test 
Service 
Adjust 

Adjust 

Repair 

Overhaul 
Rebuild 

05 REGULATOR VOLTAGE CN-514/GRC (10) (11) Inspect 
Test 

Test 

Service 
Adjust 

Repair 

Overhaul 
Rebuild 

06 SWITCH BOX SA-640/U Inspect 
Inspect 
Test 
Test 

Test 
Repair 
Overhaul 
Rebuild 
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SECTION If MAINTENANCE ALLOCATION CHART 

FOR 
RADIO SETS AN/GRC-50(V)1 THRU 5 AND 

AN/GRC-50A/(V)1 THRU 11 

(4) 
1) (2) (3) MAINTENANCE CATEGORY 

GROUP COMPONENT /ASSEMBLY MAINTENANCE REMARKS 
NUMBER FUNCTION 

HOLDER, HAND SET MT-2161/U Inspect 
s Test 

Service 
Repair 

ACCESSORY BAG BG-102A (5MP2) Inspect 
Repair 

ANTENNA AT-903/G (1) Inspect 
(SEE TM 11-5820-517-14P FOR PARTS) Test 

Test 

Service 

Repair 
Overhaul 
Rebuild 

MAST AB-577/GRC (9) 
(SEE TM 11-5810-538-14) 

HAND SET H-156/U (5HS1) Inspect 
Test 

Test 
Replace 
Repair 
Overhaul 

Rebuild 

CASE, STANDARDIZED COMPONENT CY-2582 (7) Inspect 

Overhaul 

CASE, STANDARDIZED COMPONENT CY-2583 (8) Inspect 

Overhaul 

CABLE ASSEMBLIES Inspect 
Test 
Service 
Repair 
Overhaul 
Rebuild 

Change 7 c-9 



TM 11-5820-461-12 

TOOL OR TEST) 

EQUIPMENT 

REF CODE 

c-10 Change 7 

MAINTENANCE 

CATEGORY 

SECTION TI TOOL AND TEST EQUIPMENT REQUIREMENTS 

FOR 
RADIO SETS AN/GRC-50(V)1 THRU 5 

AND AN/GRC-50A/ (V)1 THRU 11 

NOMENCLATURE 

MULTIMETER AN/URM-105 

TEST SET, ELECTRON TUBE TV-7D/U 

TOOL KIT TK-101/G 

METER, FREQUENCY AN/USM-159 

GENERATOR, SIGNAL SG-71/FCC 

MULTIMETER ME-26B, C/U 

MULTIMETER TS-352B/U 

DIGITAL READOUT ELECTRONIC COUNTER AN/USM-267 

GENERATOR, SIGNAL AN/URM-149 (SEE NOTE) 

TEST SET, ELECTRON TUBE TV-2(*)/U 

VOLTMETER, METER ME-30A/U 

TRANSFORMER TF-171/USM 

TEST SET, FACILITIES KIT MK-715/GRC-50 

TOOL KIT TK-100/G 

TOOL KIT TK-105/G 

TUBE SOCKET, ADAPTER KIT MX-1258/U 

TRANSMISSION MEASURING SET TS-559(*)/FT 

INDICATOR, PANORAMIC JP-173/U 

ANALYZER, SPECTRUM TS-723A/U 

OSCILLOSCOPE AN/USM-281A 

GENERATOR, SIGNAL TS-452D/U 

GENERATOR, SIGNAL AN/USM-44 

TEST SET, TELEPHONE AN/USM-181 

TEST SET, RADIOFREQUENCY POWER AN/URM-120 

MODULATION, METER ME-57/U 

TEST SET, IF AN/GRM-63 

TEST SET, MODULATION IF AN/GRM-64 

TEST SET, NOISE LOADING AN/GRM-66 

TEST SET, RECEIVING FILTER AN/GRM-68 

DETECTOR, RADIOFREQUENCY DT-149/U (P/O TOOL CODE 20) 

ATTENUATOR, VARIABLE CN-796/U 

GENERATOR, SIGNAL AN/URM-103 

ANALYZER, SPECTRUM AN/UPM-110 

GENERATOR, SIGNAL AN/USM-205 

GENERATOR, SIGNAL AN/URM-25D 

WATTMETER AN/URM-98/U 

REGULATOR, VOLTAGE CN-514/GRC (P/O AN/GRC-50) 

VOLTMETER, R.F. AN/URM-145 

POWEK SUPPLY PP-2054(*)/GRC (P/O AN/GRC-50) 

NATIONAL/NATO 
STOCK NUMBER 

6625-00-581-2036 

6625-00-820-0064 

5180-00-064-5178 

6625-00-892-5360 

6625-00-669-0255 

6625-00-646-9409 

6625-00-242-5023 

6625-00-911-6368 

6625-00- 903-3501 

6625-00-669-0263 

6625-00-669-0742 

5950-00-503-0632 

6625-00-868-8335 

5180-00-605-0079 

5180-00-610-8177 

5835-00-378-5009 

6625-00-649-4286 

5820-00-224-5500 

6625-00-668-9418 

6625-00-053-3112 

6625-00-828-6410 

6625-00-669-4031 

6625-00-740-0344 

6625-00-813-8430 

6625-00-647-3737 

6625-00-089-4653 

6625-00-089-4327 

6625-00-089-4326 

6625-00-089-4654 

6625-00-245-9619 

5986-00-831-5991 

6625-00-868-8352 

6625-00-720-2A95 

6625-00-788-9672 

6625-00-649-5193 

6625-00-566-4990 

6625-00-519-2414 

6625-00-973-3986 

5820-00-889-0857 

TOOL NUMBER 



TOOL OR TEST 

EQUIPMENT 

REF CODE 

MAINTENANCE 

CATEGORY 

SECTION IIIT TOOL AND TEST EQUIPMENT REQUIREMENTS 

FOR 
RADIO SETS AN/GRC-50(V)1 THRU 5 

AND AN/GRC-50A (V)1 THRU 11 

NOMENCLATURE 

DUMMY LOAD, ELECTRICAL DA-189/GRC (P/O AN/GRC-50) 

TEST SET, RF AN/GRM-62 

TEST SET, AUDIO AN/GRM-65 

TEST SET, POWER SUPPLY AN/GRM-67 

SLOTTED LINE, COAXIAL IM-92/U 

COMPARATOR, FREQUENCY CM-77/USM 

GENERATOR, SIGNAL SG-321B/U 

INDICATOR, STANDING WAVE RATIO AN/UPM-103 (*) 

HANDSET H-156/U (P/0 AN/GRC-50) 

NOTE 

IF NOT AVAILABLE, USE FOLLOWING: 

AN/URM-49 NSN 6625-00-669-5131 

OR 

AN/URM-49A NSN 6625-00-553-7386 

AN/URM- 64 NSN 6625-00-283-9621 

OR 

AN/URM-64A NSN 6625-00-553-0433 

NATIONAL/NATO 

STOCK NUMBER 

5820-00-892-3861 

6625-00-935-4201 

6625-00-935-1500 

6625-00-935-4200 

6625-00-692-6558 

6625-00-788-3780 

6625-00-674-7097 

6625-00-682-4494 

5965-00-892-3850 

TM 11-5820-461-12 

TOOL NUMBER 



T™ 11-5820-461-12 

REFERENCE 

CODE 

C-12 Change 

SECTION IV. REMARKS 

REMARKS 

EXTERIOR ONLY 

INTERIOR OF EQUIPMENT BUT EXTERIOR OF SUBASSEMBLIES 

ALL INSPECTION 

OPERATIONAL TEST ONLY 

THOSE TESTS REQUIRED TO LOCATE FAULTY SUB-ASSEMBLIES, 3A1A1, OR 3A1A2, OR 3A1A3, OR 3A1A4, OR 

3A1A5, OR 3A1A6, OR COMPONENTS MOUNTED ON MAIN CHASSIS 

THOSE TESTS REQUIRED TO LOCATE FAULTY TUBES, FUSES, CABLES AND AMPLIFIER CONVERTERS AND 

OSCILLATORS 

THOSE TESTS REQUIRED TO LOCATE FAULTY COMPONENTS IN SUBASSEMBLIES, 3A1A1/3A2A1, 3A5, 2A5, 

2A4/3A4 ONLY 

ALL TESTS 

ALL ALIGNMENTS 

ALL SERVICING 

OPERATOR ADJUSTMENT ONLY 

ALL ADJUSTMENTS 

THOSE ADJUSTMENTS AS OUTLINED IN TM 5820-461-12, PAR 5-13 

THE FOLLOWING SUBASSEMBLIES ONLY: 3A1A1/3A2A1, 3A5, 2A5, 2A4/3A4 

THOSE ADJUSTMENTS AS OUTLINED IN TM-11-5820-461-35 

ALL REPAIRS 

BY REPLACEMENT OF SUBASSEMBLIES AND COMPONENTS MOUNTED ON MAIN CHASSIS 

BY REPLACEMENT OF COMPONENTS IN THE FOLLOWING SUBASSEMBLIES ONLY 3A1A1/3A2A1, OR 3A5, OR 2A5, 

OR 2A4/3A4, 2A3, 2A5, 2A6 

ALL REPAIRS, INCLUDING REPLACEMENT OF TUBES 3A1V1 OR 3A2V1 IF NECESSARY 

PLUS SHOP SUPPORT 

ALL REPAIRS EXCEPT REPLACEMENT OF TUBES 3A1V1 OR 3A2V1 

THOSE SPECIAL ASSIGNED SHOPS AUTHORIZED 

THOSE SHOPS AUTHORIZED TEST SETS AN/GRM-62,63,64,65,66,67 ,68 

BY REPLACEMENT OF LIGHTING ARRESTERS, CABLES 2A4, CAPACITOR 3A5C2, TUBES, FILTERS, KNOBS, LAMPS, 

AND FUSES, CRYSTALS 

BY REPLACEMENT OF SUBASSEMBLIES 3A1A1/3A1A2, 3A3, 3A4, 3A5, AND 3A6 AND COMPONENTS LOCATED ON 

MAIN CHASSIS 

THOSE TESTS REQUIRED TO LOCATE FAULTY TUBES AND CABLES 

7 



TM-11-5820-461-12 

SECTION IV. REMARKS 

REFERENCE 
CODE REMARKS 

AA THOSE TESTS REQUIRED TO LOCATE FAULTY SUBASSEMBLIES 3A1A1 OR 3A1A2 

AB BY REPLACEMENT OF TUBES EXCEPT(3A1V1 and 3A2V1), CABLES AND KNOBS 

AC BY REPLACEMENT OF SUBASSEMBLIES 3A1A1 OR 3A2A1 

AD BY REPLACEMENT OF 3A1A2 AND COMPONENTS MOUNTED ON MAIN CHASSIS 

AE THOSE ADJUSTMENTS USING TEST SET AN/GRM-63 

AF THOSE TESTS REQUIRED TO LOCATE FAULTY SUBASSEMBLIES 2A3, 2A4, 2A5, 2A6 AND COMPONENTS MOUNTED 

ON MAIN CHASSIS 

AG THOSE TESTS REQUIRED TO LOCATE FAULTY COMPONENTS IN 2A3, 2A4, 2A5, 2A6 

AH BY REPLACEMENT OF SUBASSEMBLIES 2A3, 2A4, 2A5, 2A6 AND COMPONENTS LOCATED ON MAIN CHASSIS 

Al THOSE TESTS REQUIRED TO LOCATE FAULTY COMPONENTS 

AJ BY REPLACEMEMT OF COMPONENTS 

AK BY REPLACEMENT OF ITEM 

Change 7 C-13 
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TM 11-5820—-461-12 

RMINAL STATION A ar are E 

PCM IN 

DUPLEXER 

RF FOM 
OUT CHANNEL 

| PCM CIRCUITS 
PCM OR | MULTIPLEX 
FDM) | EQUIPMENT 

i 
| 

RECEIVER 

es» 

FOM) 

CHANNEL 
FOM CIRCUITS 

MULTIPLEX -—<---— 
EQUIPMENT 

HANDSET 
H-156/U 

(LOCAL OW) 

TO FIELO 
TELEPHONE 
(REMOTE OW) EL5820-461-12-C4-TM-I9 

Change 4 6-5 
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™ 11-5820-461-12 

REPEATER STATION Toe cine lite STATION NO.) ae aon 
amie NAL STATION NO. 2 Saat 

TRANSMITTER TRANSMITTER 

PCM PCM 
MULTIPLEX MULTIPLEX 

ttt EQUIPMENT EQUIPMENT attr 

DUPLEXER 
{A) (B) ANTENNA 

Atw 
(B) Ann 

RF 
RF 

CHANNEL 

cinculTs PCM 

PCM CIRCUITS 

MULTIPLEX (PCM OR 
(PCM OR (PCM OR MULTIPLEX 

EQUIPMENT FDM) FDM) FDM) FDM) EQUIPMENT 

PCM OUT 

RECEIVER 
RECEIVER 

(AND THROUGH PCMOW)—S—CS™S 

CHANNEL 

étreuits FDM 

FOM CIRCUITS 

@--— MULTIPLEX 

MULTIPLEX ----> 

EQUIPMENT 

EQUIPMENT 

HANDSET HANDSET HANDSET HANDSET 

H-156/U H-I56/U H-I56/U H-I56/U 

(LOCAL OW) (LOCAL OW) (LOCAL OW) (LOCAL OW) 

TO FIELD TO FIELD 
TO FIELD To FIELD 

TELEPHONE TELEPHONE TELEPHONE TELEPHONE 

(REMOTE OW) (REMOTE OW) (REMOTE OW) (REMOTE OW) EL5820-461-12-C4-TM-I9 

Figure 6-1. Radio Set AN/GRC-50(*)(V); 
repeater system application. 

Change 4 6-5 
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COLUMN | COLUMN | COLUMN | COLUMN 
D A 

700 

650 

600 

» 9900 29° 3000 

) 5900 
5800 6000 

B 

1400 

1300 

Cc 

7000 

6500 

7 

6.5 

5.5 

0.5 

T™ 11-5820-461-12 

ELEVATION 

DIFFERENCE 

BETWEEN 

ANTENNA 

SITES 

TM5820- 46!1- 20-2 

Change 4 6-7 
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COLUMN 
B 

COLUMN 
c 

COLUMN 
D 

co 

INCREMENTS 
OF 

100 FEET 

INCREMENTS 
OF 

500 FEET 

INCREMENTS 
OF 

0.5 MILE 

1100 

5500 

1200 

6000 

1300 

6500 

1400 

7000 

1500 

7500 

850 950 1050 
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1600 1800 2000 2200 2400 2600 2800 3000 oie 3200 3400 eat 3600 a100 3800 Herd 4000 he 4200 4300 400 ate 

15.5K | 16.5K 17.5K -5K X i | : 16K F 5 18.5 19.5K k POR oi 21.5K 8500 9500 10.5K 1.5K 12.5K (3.5K 14.5K 
9 ! 15K 7K 18K 19K 20 000 10K 1K I2K 13K 4k 22 8000 

1.5 MILE 2.5 MILE 3 MILE 4 MILE 

DISTANCE BETWEEN ANTENNA SITES iA le 

Figure 6-2. Antenna depression-elevation 

angles. 
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T™ 11-5820-461-12 

4 ELEVATION 
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SITES 

TM5820-461- 20-2 
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T™ 11-5820-461-12 

ELECTRICAL POWER 
CABLE ASSEMBLY 
CX-4558/U 
(3-1/2 FT) 

HANDSET 
H-156/U 

TO PCM MULTIPLEX 
EQUIPMENT 
(MUX OUT) 
SEE NOTE 2 

ELECTRICAL SPECIAL PURPOSE 
eee ASSEMBLY CX-4557/6RC 
(3 F 

SPIRAL 4 CABLE WM-8/G6 

TO FOM MULTIPLEX 
fy EQUIPMENT 

SEE NOTES 3 AND 4 

TO PCM MULTIPLEX 
EQUIPMENT 
(MUX IN) 

i TO TELEGRAPH -TELEPHONE 
SIGNAL CONVERTER 

TO PCM MULTIPLEX 
EQUIPMENT 
(ORDER WIRE OUT) 

ELS820-461-12-C4-TM-14 

Change 4 6-9 
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NOTES: 

|. CABLE ASSEMBLY, RADIO FREQUENCY CG-I859/U (40 FT—OIN) AND A 
UG-1373/U ECTOR MAY BE INSTALLED IF THE 
80 FT CABLE ES NOT REACH THE EQUIPMENT SHELTER. 

2. FOR PCM REPEATER STATION OPERATION, CONNECT TO MUX OUT 
CONNECTOR ON PCM MULTIPLEX EQUIPMENT . 

3. FOR FDM THROUGH REPEATER OPERATION, SPIRAL 4 CABLE 
WM-8/G CONNECTS DIRECTLY TO THE GTHER 
R-1148(P)/GRC IN THE REPEATER STATION. THE [RCVR 

TERMINALS CONNECT TO THE R_INITERMINALS 
E OTHER R-1148(P)/GRC AND. THE [RCVR OUT] TERMINALS 

ON THE OTHER R—1148(P)/GRC CONNECT TO THE {XMTR] 
DRI TERMINALS OF THIS R-1148(PY/GRC. 

4. FOR FDOM DROP AND INSERT AT A REPEATER STATION, 
REFER TO THE HANDBOOK ON THE APPLICABLE 
EQUIPMENT SHELTER. 

5. ADAPTER, Ronee UG-1375/U IS A BULKHEAD 
CONNECTOR TO |FEED THROUGH THE WALL OF AN 
EQUIPMENT SHELTER. 

6. IN SOME SHELTER CONFIGURATIONS, CABLE ASSEMBLY, POWER 

MAST 
AB-577/GRC 

AL 
ELECTRICAL CX-10503/U (4 FT) IS USED IN PLACE OF CX-4559/U (45 FT). 

ELECTRICAL POWER 
CABLE ASSEMBLY 
CX-4686/U 
(10 FT) 

POWER SOURCE g 
NO. | 

POWER SOURCE g 
NO. 2 

-LECTRICAL POWER 
CABLE ASSEMBLY 
CX-4686/U 
(10 FT) 

FIELD WIRE 
TO GROUND 

ANTENNA 
AT-903/6 

CG-1859/U 
(80 FT) 

SWITCH BOX 
SA-640/GRC 

ADAPTER 
UG-1374/ 

CABLE ASSEMBLY, RADIO FREQUENCY RADIO FREQUENCY 
CG-718B/U(6FT) OR CG-3358/uU CG-1859/U ELECTRICAL POWER 
(6 FT; PROVIDED WITH CONNECTOR (40 FT) CABLE ASSEMBLY 
COVERS) 

oregon 

ELECTRICAL POWER 
CABLE ASSEMBLY 
CX-4668/U 
(100 FT) 

™ 11-5820—461-12 

SUPPLY PP-2054(%)/GRC 

AC POWER 

RPTR ALARM 

TO COMMON GROUND 
CONNECTION 

ELECTRICAL POWER 
CABLE ASSEMBLY 
CX-4558/U 
(3-1/2 FT) 

FIELD WIRE TO 
RPTR ALARM CONN 
ON PP-2054(%)/GRC 
OF OTHER RADIO SET Q@ 
IN REPEATER STATION. 
NO CONNECTION 
IN TERMINAL STATION. 

TRANSMITTER, RADIO T-893(P)/GRC 
CABLE ASSEMBLY, 

EE NOTE | CX-4559/U 
: eile (4-1/2 FT) 

ADAPTER, CONNECTOR MOP et) 
UG-1375/U 

AMPLIFIER-OSCILLATOR 
AM-1957/GRC OR 
AM-1958(%)/GRC 

ADAPTER, CONNECTOR 
UG-1373/U 

HANDSET 
H-I56/U 

TO PWR SUP 

—~ 
CABLE ASSEMBLY, RADIO FREQUENCY RADIO FREQUENCY 

CABLE ASSEMBLY 
CG-718 B/U 
(3 FT) 

TO PCM MULTIPLEX 
EQUIPMENT 
(MUX OUT) 
SEE NOTE 2 

ELECTRICAL SPECIAL PURPOSE 
CABLE ASSEMBLY CX-4557/6RC 

IS NOT USED 

(3 FT) 

TO 115 VAC 
47-63 CPS _— | ££ | 
WHEN CN-5I4/GRC 

ADAPTER, CONNECTOR 
U-211/G (STORED IN 

PP.2054 6) /GRC AND BEHIND 
AMPL -CONV IN RECEIVER) 

RECEIVER, RADIO R-1148(P)/GRC 
OR R-1331 (%*)(P)/GRC 

SPIRAL 4 CABLE WM-8/6 

VOLTAGE REGULATOR CN-514/GRC 
AMPLIFIER-CONVERTER 
A oct 

AM-1956(%)/GRC 

TO FDOM MULTIPLEX 
6 EQUIPMENT 

SEE NOTES 3 AND 4 

TO PCM MULTIPLEX 
EQUIPMENT 
(MUX IN) 

} TO TELEGRAPH -TELEPHONE 

RADIO FREQUENCY 
CABLE ASSEMBLY 
CG-7I8B/U 
(3 FT) 

AC 
POWER INPUT 

Pp a 

SIGNAL CONVERTER ELECTRICAL POWER 
CABLE ASSEMBLY 
CX-4559/U 
(4-1/2 FT) 

115 VOLTS TO XMTR p 

(SEE NOTE 6) ‘= TO PCM MULTIPLEX 
B EQUIPMENT 

(ORDER WIRE OUT) 
EL5820-461-12-C4-TM-14 Figure 6-8. Typical interunit cable 

connections. Change 4 6-9 
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FRONT 

™ 11-5820—461-12 

MODULATOR ASSEMBLY 
2A5 

Geran S @ AN ty : “4 

A o Zi g 
HAT VAD 

CAE 
BSSEEES, RSs AFC ASSEMBLY 

2A4 

oP D ND (1 4 
0) CKO) v ©) 

ay, 
© 

1@) RS 6 iS M © 

Ji2 — @ 1s 
\) 

Q LO), 

® f 
8) = 

@ | 

I i 

ii 
li i 

‘ DC AMPL 
Vi 

5670WA 

NOTE: 
ON SOME UNITS, A SNAP-ON COVER IS PROVIDED 
WITH THE FOLLOWING PRECAUTION: BASEBAND ASSEMBLY 

CAUTION: TUBE LIFE WILL BE SHORTENED ’ 2A3 
IF CURRENT SETTINGS EXCEED 
THOSE RECOMMENDED IN TM. , : 

(THIS REFERS TO PARA 5-13b) Figure 6-4. T-893(P)/GRC, main frame, TMS820-461-12-Ci-23 
top view, plug-in assemblies and 

test point locations. Change 4 6-11 
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T™ 11-5820—461-12 

CONNECTOR, ADAPTER 
U-211/G (STOWED: TO 
CONNECT CX-4559/U 

TO AC POWER SOURCE) 

vi v3 v5 V4 
6080 WA S751WA OB2WA OB2WA 

v2 
6080WA TM5820-461-12-C1-21 

Figure 6-5. PP-2054(*)/GRC, top view, 

tube and test point locations. 

Change 4 6-13 





™ 11-5820-461-12 

| BASEBAND ASSEMBLY 
| 3A3 

Jo Jl2 SIGNALING UNIT 
3A6 

TM5820-46I-12-Cl-32 

Change 4 6-15 





™ 11-5820-461-12 

SECOND IF ASSEMBLY BASEBAND ASSEMBLY 
e 3A5 3A3 

© =x | o]@ 
\j y 

Nn. © 

FO) 
A 

| MAIN FRAME 
ul JACKS AFC ASSEMBLY vio vie SIGNALING UNIT 

(PROVIDED ONLY IN R-1148(P)/GRC) 

Figure 6-6. R-1148(P)/GRC or R-1831 TMS820-46]-12-Ci-32 

(*)(P)/IGRC, top view, plug-in 
assemblies and test point locations. 

Change 4 6-15 





TM 11-5820—461-12 

TOP REAR 

BOTTOM REAR 

NOTES: 

BE TYPE’ 4037A (SM-C-424257) IS PROVIDED IN ALL AM-1955A/GRC 

D IN AM-I955/GRC BY APPLICATION OF MWO II- 5820-461-35/2, 

PLACING TUBE TYPE 2C40A. 

ODE TYPE IN2IB IS PROVIDED IN SOME EQUIPMENT AND MAY BE USED. 

EL5820-461-12-C4-TM-15 

und test 

Change 4 6-17 





TM 11-5820-461-12 

| TOP REAR 

BOTTOM REAR 

NOTES. 

E 4037A (SM-C-424267) IS PROVIDED IN AM-I956A/GRC 
M~-1956/GRC BY APPLICATION OF MWO 11-5820-461-35/2, 
G TUBE TYPE 2C40A. ALSO, IN SOME AM-I956A/GRC 
LLOWING PRECAUTION IS STENCILLED ON REAR: 
(ON: CAVITIES ARE TO BE RETUNED AFTER REPLACING VI. 

SEE TM. 
REFERS TO MECHANICAL ALIGNMENT OF CAVITY RODS). 
rlION SHOULD BE INSCRIBED ON ALL UNITS. 
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