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WARNING 

ELECTROMAGNETIC RADIATION HAZARDS EXIST AT THE WAVEGUIDE OUTPUT FROM 

THE POWER AMPLIFIER AND WITHIN THE DIRECTIONAL PATTERN OF THE ANTEN- 

NA! DO NOT STAND IN THE DIRECT PATH OF THE ANTENNA NOR WORK ON WAVE- 

GUIDES WHILE POWER IS ON! 

High frequency electromagnetic radiation can cause fatal burns. It can literally “cook” internal 

organs and flesh. If you feel the slightest warming effect while near this equipment MOVE AWAY 

QUICKLY! 

WARNING 

EXTREMELY HIGH VOLTAGE IN EXCESS OF 8,000 VOLTS IS PRESENT IN THE AMPLI- 

FIER, RADIO FREQUENCY AM-6090/GRC-143. ‘ 

Disconnect power source and discharge capacitors before making any connections within the enclosed 

portion of the cabinet. DO NOT PLACE HANDS OR TOOLS NEAR TERMINALS CARRYING 

VOLTAGES ABOVE 500 VOLTS BECAUSE OF THE DANGER OF ARCING. 



TM 11-5820-595-12 
OF 

Change HEADQUARTERS, 
DEPARTMENT OF THE ARMY 

No. 7 Washington, DC, 15 January 1992 

Maintenance Manual 

Radio Set AN/GRC-143 

(NSN 5820—00-926—7355) (EIC: HB9) 

‘ Operator’s and Organizational 

TM 11-5820-595-12, dated 3 February 1971, is changed as follows: 

1. Remove old pages and insert new pages as indicated below. New or changed material is indicated by a verti- 
cal bar in the margin of the page. Added or revised illustrations are indicated by a vertical bar adjacent to the 
identification number. 

Remove pages Insert pages 

1-7 and 1-8 1—7 and 1-8 
1-11 and 1-12 1-11 and 1-12 
2-9 and 2-10 2-9 and 2-10 
3-11 through 3-16 3-11 through 3-16 
5-51 and 5-52 5-51 and 5-52 
5-69 and 5-70 5-69 and 5-70 

2. File this change sheet in the front of the publication for reference purposes. 

Distribution authorized to U.S. Government agencies and their 
contractors for official use or for administrative or operational 
purposes only. This determination was made on 15 September 
1991. Other requests for this document will be referred to Com- 
mander, U.S. Army Communications—Electronics Command 
and Fort Monmouth, ATTN: AMSEL-LC-LM-LT, Fort Mon- 
mouth, New Jersey 07703-5007. 

DESTRUCTION NOTICE — Destroy by any method that will pre- 
vent disclosure of contents or reconstruction of the document. 



By Order of the Secretary of the Army: 

GORDON R. SULLIVAN 
General, United States Army 

Chief of Staff 

Official: 

J Nello Re, Huse 
MILTON H. HAMILTON 

Administrative Assistant to the 

Secretary of the Army 

00396 

DISTRIBUTION: 

To be distributed in accordance with DA Form 12-51-E, block 2377, Operator, 

and Unit Maintenance requirements for TM 11-5820-595-12. 



TM 11-5820-595-12 

C6 

CHANGE HEADQUARTERS 

DEPARTMENT OF THE ARMY 

NO. 6 Washington, DC, 12 December 1983 

OPERATOR’S AND ORGANIZATIONAL 
; MAINTENANCE MANUAL 

RADIO SET AN/GRC-143 
(NSN 5820-00-926-7355) 

TM 11-5820-595-12, February 1971, is changed as follows: 

1. New or changed material is indicated by a vertical bar in the margin of the page. 
2. Added or revised illustrations are indicated by a vertical bar adjacent to the illustration identification number. 
3. Remove old pages and insert new pages as indicated below. 

Remove Pages Insert Pages 

1-1 and 1-2 1-1 and 1-2 

4-1 through 4-6 4-1 through 46 

4-15 through 4-18 4-15 through 4-18 

5-1 and 5-2 5-1 and 5-2 

5-5 through 5-8 5-5 through 5-8 

5-11 and 5-12 5-11 and 5-12 

A-1 A-1/(A-2 blank) 

Index 1-1 through Index 1-6 Index 1-1 through Index 1-6 

4. File this change sheet in front of the publication for reference purposes. 



By Order of the Secretary of the Army: 

JOHN A. WICKHAM JR. 

General, United States Army 

Official: 
Chief of Staff 

ROBERT M. JOYCE 

Major General, United States Army 

The Adjutant General 

DISTRIBUTION: 

To be distributed in accordance with DA Form 12-51, Operator's 

Maintenance requirements for AN/GRC—1)3 « 



TM 11-5820-595-12 
C5 

CHANGE HEADQUARTERS 
DEPARTMENT OF THE ARMY 

No. 5 WASHINGTON, DC, 2 September 1980 

Operator’s and Organizational Maintenance Manual 
RADIO SET AN/GRC-143 
(NSN 5820-00-926-7355) 

TM 11-5820-595-12, 3 February 1971, is changed as follows: 

1. New or changed material is indicated by a vertical bar in the margin. 
2. Remove old pages and insert new pages as indicated below: 

Remove pages Insert pages 

eNO 8 Te he ig cata Sp RIPE La cere’ ayn) AE id Sa acd Cn ia a Vii blank) 

NON eres ccetile ssc eee Ute ec OTT nae anne see ea eters Pees: 1-0 

SOLENT 2-O0 vee ess cress chee eer TOL CTT ee ere! Akash GTO: 2-31 thru 2-36 

AD GYD OOO oon circa t oats te te Pete ce ete ee eT Oe ee te eee 2-45 and 2-46 

BAS ONG B14 cise csc cee eee Peet ee a Reed Meni: wis: des bee icavieaah s B-13 and B-14 

3. File this change sheet in front of the manual for reference purposes. 

By Order of the Secretary of the Army: 

E. C. MEYER 
General, United States Army 

Official: Chief of Staff 

J.C. PENNINGTON 
Major General, United States Army 

The Adjutant General 

DISTRIBUTION: 
To be distributed in accordance with DA Form 12-51, Operator Maintenance requirements for 

AN/GRC-143 radio set. 





TECHNICAL MANUAL 

NO. 11-5820-595-12 

CHAPTER 1. 

Section I. 

II. 

III. 

CHAPTER 2. 

Section I. 

II. 

III. 

CHAPTER 3. 

Section I. 

II. 

III. 

CHAPTER 4. 

CHAPTER 5. 

Section I. 

II. 

III. 

IV. 

CHAPTER 6. 

Section I. 

II. 

APPENDIX A. 

APPENDIX B. 

Section I. 

TM 11-5820-595-12 

HEADQUARTERS 
DEPARTMENT OF THE ARMY 

OPERATOR’S AND ORGANIZATIONAL MAINTENANCE MANUAL 
RADIO SET AN/GRC-143 
(NSN 5820-00-926-7355) 

Paragraph 
INTRODUCTION 
General ... 5 esis conc ersle a ete te ee OM EM 1-1 — 1-3 
Description and dara c-. tee cette etree eee Tce re eee ete teen oh ore cn cas oil 1-4 — 1-14 
System application) .-\:.:.00 dcecee Sua ee ee ec eae t eh seers ce. 1-15 — 1-16 
INSTALLATION 
Service upon-receipt of equipment .3..0. 4.2... .cMeeeeen tees ERO. a. Dee 2-1 — 2-13 
initial adjustment Of equipiienta seme sets ee tes ee cee ag a ee 2-14 — 2-19 
Communications planning and antenna siting................0.eeeeeeee BD clgatsaiese ts sae 2-20 — 2-36 
OPERATING INSTRUCTIONS 
Controls and indicators tae mare eee cee. ees eee snide cscs occceccces 3-1 — 3-8 
Operation under.asual’conditiona samemeeee ere es o se tee ee eae. ee 3-9 — 3-23 
Operation undey‘antisual concitions manners ec neee oes e cee ca. coke aee ce eo RE 3-24 
OPERATORS MAINTENANCE INSTRUCTIONS .............ccccecececececececucuees 4-1 — 4-18 
ORGANIZATIONAL MAINTENANCE INSTRUCTIONS 
General oa. o ase Vesela een me ee IE Sk eo es Ge 5-1 — 5-3 
Preventive maintenance veer seer reece we ss ccc sleek ARE Uke debau sos clk 5-4 — 5-21 
Troubleshootingcesss: cc eat ares Peat Nee eke ook: cea e. tee, ee 5-22 — 5-28 
Repairs and adjustmiente7 vem pe i eras ce ce ee woe ee oe kes so Ss 5-29 — 5-43 
SHIPMENT AND LIMITED STORAGE AND DESTRUCTION 
TO PREVENT ENEMY USE 

Shipment and limited storngepe sce teens seu occexc cece cee Ee cnet oe. oo. nee 6-1, 6-2 
Destruction of Army materiel to prevent enemy use ............ececececcecececcecucecs 6-3 — 6-5 
REFERENCES gore ee rete ec Be eee et ee ee wh eines 
MAINTENANCE ALLOCATION 
Introduction# 2k acetate meee tes ccs Seer tic ere cee titee ors MMe ee ee. 

eee ere ererereesre rere esreseeereeeeeesresreeeesees 

OP SO SS OP BO IO NE TS 6S RST RLS COTO LO LES SS) POURS e 10.0.0 O):6''6 6/86/0068! 4.0 MTCKS AA a 0 mie Al aieLe, @(6) Sade ae Wie seks mine eibleimeus 67a cerale. eLetel ala 

Change 5 

WASHINGTON, DC, 3 February 1971 

Page 

1-1 

1-1 — 1-16 

1-25 

2-1 — 2-25 

2-29 — 2-31 

2-32 — 2-45 

3-1 — 3-25 

3-25 — 3-32 

3-32 

4-1 — 4-18 

5-1 

5-5 — 5-14 

5-15 — 5-46 

5-47 — 5-70 

6-1, 6-2 

6-2, 6-3 

A-1 

B-1 

B-3 

B-13 

B-17 

I-1 

i/(ii blank) 



N bee 
5 w a 

” 
o N o w ‘ 

asad Tf = = 

1
-
2
1
-
G
6
G
 
-
O
e
8
S
1
3
 €vl 

- 
DYD/“e2I-y 

Olove 
‘YSAIZ93u 

2 
L
I
N
 

*saynpou 
a
p
o
w
 
p
u
n
 
‘
s
a
n
d
s
 

‘squauoduoo 
sour 

889) ‘4T-QUDINV 
PS 

P
o
y
 

“I-T a4nbry 

€
v
i
-
9
8
9
/
0
6
0
9
-
N
Y
 

A
D
N
S
N
O
B
Y
S
 

C
i
O
V
Y
 
‘
H
F
S
 
I
d
W
V
 

€ 
L
I
N
O
 

b
l
 

- 
9Y9/196 

-1 
OlOVYe 

‘USL 
LINSNVYL 

Change 5 1-0 



TM 11 -5820-595 -12 

CHAPTER 1 

INTRODUCTION 

Section |. 

1-1. Scope 

a, This manual describes Radio Set AN/GRC-—143 
(fig. 1—1) and covers its installation, operation, and 
operators and organizational maintenance. This 
manual includes instructions for cleaning and inspec- 
tion of the equipment, and replacement of parts 
available to the organizational repairman.. 

b. The maintenance allocation chart (MAC) is also 
included in this manual. 

1—2. Consolidated Index of Army Publications 
and Blank Forms 

Refer to the latest issue of DA Pam 310-1 to deter- 

mine whether there are new editions, changes or 

additional publications pertaining to the equip- 

ment. 

1—2.1. and Maintenance Forms, Records, 
Reports 

a. Reports of Maintenance and Unsatisfactory 

Equipment. Department of the Army forms and 

procedures used for equipment maintenance will 

be those prescribed by TM 38-750, The Army 

Maintenance Management System. 

b. Report of Packaging and Handling Deficien- 

cies. Fill out and forward SF364 (Report of Dis- 

crepancy (ROD)) as prescribed in AR 735-11-2/ 

DLAR 4140.55/NAVMATINST 4355.73A/AFR 
400-54/MCO 4430.3F. 

c. Discrepancy in Shipment Report (DISREP) 

(SF 361). Fill out and forward Discrepancy in 

Shipment Report (DISREP) (SF 361) as pre- 

Section Il. 

1-4. Purpose and Use 

a, Radio Set AN/GRC—143 (fig. 1—1) is a general 
purpose, frequency modulated tactical radio set 
which provides duplex operation in the 4.4 to 5.0 
gigahertz (GHz) frequency range with a continuous 

The radio set can be used for diffractive and 

Dee (cw) power output capability of one kilowatt. 

tropospheric scatter modes of propagation at ranges 
to 100 miles (160.90 kilometers) when used with a 
suitable antenna, such as Antenna Group 
AN/TRA-87. Radio Set AN/GRC—143 is compatible 
with standard pulse code modulated (pem) multiplex 
equipment such as TD—352/U and TD—660/U for 12- 

INTRODUCTION 

scribed in AR 55-38/NAVSUPINST 4610.33C/ 
AFR 75-18/MCO P4610.19D/DLAR 4500.15. 

1—3. Reporting Errors and Recommending 

Improvements 

You can help improve this manual. If you find any 

mistakes or if you know of a way to improve the 

procedures, please let us know. Mail your letter 

or DA Form 2028 (Recommended Changes to 
Publications and Blank Forms) direct to: Com- 

mander, US Army Communications-Electronics 

Command and Fort Monmouth, ATTN: DRSEL- 

ME-MP, Fort Monmouth, New Jersey 07708. In 

either case, a reply will be furnished direct to you. 

1—3.1. Reporting Equipment Improvement 
Recommendations (EIR) 

If your Radio Set needs improvement, let us know. 

Send us an EIR. You, the user, are the only one 

who can tell us what you don’t like about your 

equipment. Let us know why you don’t like the 

design. Put it on an SF 368 (Quality Deficiency 

Report). Mail it to Commander, US Army Com- 
munications-Electronics Command = and_ “Fort 

Monmouth, ATTN: DRSEL-ME-MP, Fort Mon- 

mouth, New Jersey 077038. We'll send you a reply. 

1—3.2. Administrative Storage 

Administrative Storage of equipment issued to and 

used by Army activities will have preventive main- 

tenance performed in accordance with the PMCS 
charts before storing. When removing the equip- 

ment from administrative storage the PMCS should 

be performed to assure operational readiness. 
Disassembly and repacking of equipment for ship- 

ment or limited storage are covered in chapter 6. 

DESCRIPTION AND DATA 

and 24-voice channel pcm operation. The basic radio 
set consists of three equipment cabinets; 
Transmitter, Radio T—961/GRC-—143, Receiver, 
Radio R—-1287/GRC—148, and Amplifier, Radio 
Frequency AM—6090/GRC-—143. 

b. An order wire circuit, which includes facilities 
that connect stations of a system on a party line 
basis, is provided for use by operating and 
maintenance personnel. 

1-5. Technical Characteristics 

a. Radio Set AN/GRC-— 148. 
TY OG cocad bed eon vi cce ce Modular, solid state (except klystron). 
LF Cate Fe Dita Sel Feta Le aOR (1) 12 channel pem and order wire. 

Change 6 1-1 
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(2) 24 channel pem and 

order wire. 

Output power ee-- Adjustable from 100 watts 
; to 1.0 kilowatt. 

Frequency range __.-------- 4400 to 5000 MHz. 

RE. channels <2222sseeoeee 6001 

RF channel separation ~_--.:100 kHz. 
Transmit/receive separa- 90 MHz, minimum. 

tion. 
Type of modulation _-_--~--. Frequency Modulation 

(FM) 
FM deviation: 

12-channel pem operation 250 kHz. 

24-channel pem operation 500 kHz. 
Antenna requirement ___---~-- Antenna Group AN/TRA- 

37. 
Transmisssion lines __------. WR-187 flexible waveguide 

or equivalent. 

Distance Range-22-—----—-- Up to 100 miles dependent 

upon terrain and atmos- 

pheric conditions. 

Power requirement ~-------- 115/230 vac, 47 to 63 Hz, 

power factor 0.84, 5.37 kw. 

Temperature limits _-------- 0°F to +120°F. 
Weight =. -2) =a oeeesaa~s 719 pounds. 

b. Transmitter, Radio T-961/GRC-143. 

Frequency range __-_-.---- 4400 to 5000 MHz. 
Power outputiees-a--- eee 150 mw nominal. 

Output impedance -_-------- 50 ohms. 
Output connector === Type N. 

Local] oscillator: 
Type (para 1-5 e) ~------- Synthesizer source, crystal 

controlled. 
Synthesizer frequency 284.375 to 303.125 MHz. 

range. 
Frequency multiplication ___.16 
Local oscillator frequency 

TANGQO ee eee ae 4550 to 4850 MHz. 

Frequency selection steps _-_.100 kHz. 

PCM video input 
Waveforms... == Composite 12 or 24 channel 

pem. 

Deve]: % 224. seer ae) 1.0 to 4.0 volts peak-to- 

peak. 

Impedance =e 50 ohms 

Order wire circuits: 
Frequency response -_----. 300 to 1700 Hz. 

Distortion(.2 92 2222s 5 percent, maximum. 

Peak limiting compression: 
at 0 dbm input level ------ 0.4 db maximum. 

at +15 dbm input level ---.10 db + 3 db. 

Order wire input signals 

Recovered order wire —~---- -4 dbm into 600 ohms. 

Localshandset £2 s=<===- 0 dbm into 50 ohms. 

Receiver (emergency order 

Wil @) $225 20 S43 62 ose don -11 dbm into 50 ohms. 

Remote telephone set _------. 0 dbm into 600 ohms. 

Through path orderwire --_-_-. —4 dbm into 600 ohms. 

Order wire output signals 
Local handset 2_ 223-22 222 -18 +3 dbm at 150 ohms. 

Remote telephone set —----. -14 +3 dbm at 600 ohms. 

Transmitter order wire _._0 + 3 dbm at 600 ohms. 

Through path order wire _.-4 + 3 dbm at 600 ohms. 

Metering. 22s22- a. eee Integra! metering provided 

for monitoring and ad- 

justment, 

Alarm indicators .....~..--- Seven visual alarms are 
pr vided on the transmit- 

te ' meter panel to monitor 
t! e operation of the 

transmitter circuits. A 

CNTRL ALARM is 
also provided on the 

transmitter meter panel 
to indicate the operational 
status of the radio set. 

Statusnndicatorsmes. 2 aes Two status indicators are 
provided on the trans- 

mitter meter panel to 

indicate presence or 

absence of test and order 
wire ring signal in radio 

set. 

Power requirement —_-_----- 115 + 5 vac, 3 amperes, 275 

watts, power factor 0.85, 

single phase, 47 to 63 

Hz. 

Temperature limits --------- 0°F to +120°F 

c. Receiver, Radio R-1287/GRC-143. 

Type S22 eee ease ne Dual diversity, single con- 
version superheterodyne. 

Diversity mode _____-_--~-- Space diversity. 
Type of combining ----~---- IF—predetection with IF 

squelch and combined 

signal age. 

Noise figure (4400 to 5000 

M Hz) <2 eee eee, See 5.5 db maximum. 

RF input connection -..------ ‘Waveguide flange. 
Sensitivity threshold 12 channels 24 channels 

Operated as single receiver-100 dbm —97 dbm 

Operated as dual receiver -~103 dbm -100 dbm 

with equal RF inputs. 
Frequency range_------~ ----4400 to 5000 MHZ. 

Response to spurious sig- 
Nalsyesse eee Ne ees 80 db below RF channel 

response 

Local oscillator: 
Type (para 1-5e) ~------- Synthesizer source, crystal 

controlled. 
Synthesizer frequency range 284.375 to 303.125 MHz 
Frequency multiplication __..16 (220 MHz added or 

subtracted). 

Local oscillator frequency 
TANTO ee ee ee ee 4330 to 5070 MHz. 

Adjustment steps __-------. 100 kHz. 
Intermediate frequency ~---- 70 MHz 

Intermediate frequency 

bandwidth: 
12-channel operation ___.750 kHz + 10 percent at 3 

db points. 
24-channel operation _.--1.5 MHz + 10 percent at 

3 db points. 

Output level 2 eee ee ee 1 volt peak-to-peak. 

Output waveform ___-.---_-. 12-or 24-channel pem and 

order wire. 

Output impedance _-_--.---- 50 ohms + 10 percent 

Metering 225 (see seseee— Integral metering provided 

for monitoring and 

adjustment. 



Alarm indicators ___.._-___- Five visual alarms are 

. provided on the receiver 
meter panel to monitor 
the operation of receiver 

circuits. 

Power requirement ~___----~- 115 + 5 vac, 2.75 amperes, 

295 watts, power factor 

0.91, 47 to 63 Hz, single 

phase. 

Temperature limits ________. 0°F to +120°F. 

d. Amplifier, Radio Frequency AM-6090/ 
GRC-143. 

(bole... A 4 cavity, tunable klystron. 

Rivero eet. VA 888D. 
GO Permanent magnet. 

Klystron cooling ___._--__--_. Forced air. 

High temperature interlock Opens at 260°C. 

ieee... 50 mw minimum (zero 

attenuation). 

Input level adjustment _____- Internal variable attenuator. 
i a Not greater than 2:1. 

Input impedance __-_-_---_-. 50 ohms. 

Input connector _........--- Type N. 

Frequency range ___--_--__-_ 4400 to 5000 MHz. 

Power ug, 22 --._-.__._-/ Adjustable from 100 to 

1,000 watts. 

UCDO Rete a, 2:1 maximum. 

Output connector __-----_--- Waveguide flange. 

Nominal beam voltage ~___-- 7500 volts (adjustable). 

Beam current —_...._........ 0.5 ampere (nominal). 

Metered functions _____-__-- Four meters are provided 

on power amplifier meter 

panel to monitor the power 

amplifier klystron voltages, 

current, and running 

time. One meter is pro- 

vided on the power 

amplifier meter panel to 

monitor the power am- 

plifiers input and output 

signal levels. 

Alero ucicators._2 22 Eight visual alarms are 

provided on the power 
amplifier meter panel 

to monitor the operation 
of power amplifier 
circuits. 

5820-815-9720 Transmitter, Radio T-961/ 

GRC-143 
Receiver, Radio R-1287/ 

GRC-143 
Amplifier, Radio Frequency 

AM-6090/GRC-143. 

Handset, H-156/U ____.-____ 

Indicator, antenna alignment 

Running spares (b below). 

24 channel pcm attenuator 

1A18. 
1.5 MHz if filter 2A25 ..____. 
680 kHz low pass filter 2A27 _ 

5820-935-0169 

5820-815-9710 

5965—892-3850 
5820-136-1243 

5905-134-9854 

‘ 5915-134-0740 © 
5915~-134-0739 

* Quantities are doubled for a dual radio set. 

id 

33 14 17 

43 1/2 14 17 

36 21 1/2 20 1/2 

TM 11-5820-595-12 

Power requirements ________ 115/230 vac +10%, 

pover factor 0.82, 4.75 

kw (total), line A to 

neutral 24.5 amperes, 
line B to neutral 24.0 

amperes. 

Temperature limits ----__--- 0O°F to +120°F. 

e. Synthesizer, Electrical Frequency. Transmit- 

ter, Radio T-961/GRC-143 and Receiver, Radio 

R-1287/GRC-143 use identical electrical fre- 

quency synthesizer (650511). Detailed perform- 

ance characteristics are listed below. 

DY DGUeIE fhe ne eee oe, Modular, solid state, crystal 

controlled, phase locked. 

Frequency range ----------- 284.375 to 303.125 MHz, 

in 6.250 kHz steps. _ 
Number of frequencies ____-_- 3001 

Frequency stability __--____. 1X 107 per day or i 
1X10~ per 30 days. 

POW INDO eee een 50 watts at 110 volts, 50 
to 400 Hz (60 Hz typical), 

single phase, two wire. 

Warminstime sao.) 2. 30 minutes for frequency 

accuracy of 5 parts in 10’. 

Outputpower . = 20 mw + 1 db into 50 ohm 

resistive load. 
Output impedance ____-__--- 59 ohms. 

OUDUL DrovectiONiesow ea Le No damage from open or 

short circuit. 

Spurious am sideband 80 db below desired output, 

output. minimum. 

Harmonic levels: 

Second harmonic __--__--- 20 db below desired output, 

minimum. 

Third harmonic ____--____ 30 db below desired output, 

minimum. 

AGeNers Uncen ee 40 db below desired output, 

minimum. 

Lamp indications __.__---_~_. Power supply and modules 
Remote indications _________. Phase lock, oven, and 

output level. 

1-6. Items Comprising Radio Set AN/GRC- 
143 
(figs. 1-1, 1-2, and 1-18) 

a. Items. The items in the chart below make 
up an operable Radio Set AN/GRC-143, FSN 

5820-926-7355. One copy of TM 11-5820-595- 

12 is packed with each AN/GRC-143. 

Height Depth Width 
(in.) (in.) (in.) 

Change 1-3 
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INDICATOR, ANTENNA ALIGNMENT 
‘eneene 

TO ANTENNA 
WAVEGUIDE 
FLANGE 

DIRECTIONAL TO RECEIVER — 
COUPLER _CHANNEL A 

OR CHANNEL B 
TEST INPUT 

"VARIABLE 
TO RECEIVER ATTEN ADJ 
WAVEGUIDE 
FLANGE CONTROL 

HANDSET 

H-156/U 

PUSH —TO— TALK 

SWITCH 

L5820-995-12-3) 

Figure 1-2. Minor components supplied with Radio Set AN/GRC- 143. 

1-4 Change 4 
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b. Running Spares (figs. 1-4, 1-10, 1-14, and1-17). Running spares are listed below. 

Quantity 

5920-—777-6473 Pigeon ereMULOw) Sap os ee eee tere ee eee 

5920-281-0210 Pusew4 ASCE 024250 VAAS) seen ee ene ae eee ene eer 2 5 

5920-877-9934 Fuse Am (POZACDOVGA'S) Baek 22 eae See ee ot e 10 

5920-2 80605066 Fuze, SLO BLO 5A.._.. __- eee hye yo SV Se 5 
5920-850-6091 Buse fo LOPE TAR EOC 200245) so-.  e ose. eee 5 
5920-834—0138 MusewSLO «BLO +8 A docces to cast oer eee reenter ee es 5 
5920-199-9498 Busemn0:b Aw (GH02B250-Vill/ QA) oe ee ee ee ee 2 

6240-965-1381 Lamp, imeandéscent, type. 382) 9) 2502 oc ae 4 

6240-763-—7744 Lamp, ineandescentji type 387 Diode, 1N76) 212. > ... 2422 h05.__- 10 

1 
5961-985-9091 Diode, 1N23WG Crystal detector (653201-1, -2) -----.....______ 1 

2 
5961-615—4309 DiodesmiNgow Bites «we oe ree eee tee. 1 

1-7. Nomenclature and Item Names 

Nomenclatured items of Radio Set AN/GRC-143 

Nomenclature Common name 

Receiver, Radio R-1287/ 

are referred to by common names _ throughout 4 Sie: een Receiver. 
this manual and are listed in a below. Additional en ‘CY-6513/ mabe d 
common names and reference designations are CRC 14st cee Recaiperra inet. 
given in b through e below for items that are Amplifier, Radio Frequency 
not nomenclatured. AM-6090/GRC-143 ____- Power amplifier. 

Cabinet, Electrical Equip- 
a. Common Names. ment CY-6514/GRC-143 | Power amplifier cabinet. 

Handset, Blobs Us Handset. 

Coupler, Directional _______ Directional coupler. 
Nomenclature Common name 

Radio Set AN/GRC-143 ___| Radio set. 

Transmitter, Radio T-961/ 
b. Transmitter Common Names. The chart be- 

RC_143 ’ low lists the common names and reference desig- 
AS mere eee ee ners 2 .Transmitter. : : ; F Cabinet, Electrical Equip- nations assigned to the transmitter and associated 

ment CY-6512/GRC-143 _| Transmitter cabinet. subassemblies. 

Nomenclature or item name Common name 

Transmitter, Radio T-961/GRC-143____]1 Transmitter 
Power supply (650508) -...__-______.__ 1Al Power supply 
Regulator, voltage 5/6v (650532)_______ 1A1A1 through 1A1A4 5/6v regulator 
Regulator, voltage 12v (650531)_____.__|1A1A6 through 1A41A9 12v regulator 
Regulator, voltage 15/28v (650530) ____1141A10 through 1A1A12 15/28v regulator 
Chassis, assembly, power supply 1A1A13 Power supply chassis 

(651278). 
Oscillator, radio frequency, 100 MHz 1|1A2 100 MHz RF oscillator 

(650509). 
Attenuator Assembly: 

12-channel pem (650514)__________ 1438 12-channel pem attenuator 

24-channel pem (650536) -_________ 1A18 24-channel pem attenuator 
Amplifier, aduip frequency radio fre- 1A4 Af-—RF amplifier 

quency (650500). 

Alarm Monitor (650504) 2-2-0252 222 = 1A5 Alarm monitor 
Filter, low pass, 1.8 MHz (650501) -____ 1A6 1.8 MHz low pass filter 
Control, electronic frequency (6505038) |1A7 Electronic frequency control. 
Modulator, radio transmitter (650502) |1A8 Modulator 
Mixer stage, frequency transmitter 1A9 Frequency mixer 

(650507). 

Mixervervstal(650527) =a eee 1A9A1 Crystal mixer 
Coaxial circulator (651404) _..___--__—- 1A9HY1 4, 4-5.0 GHz circulator 
Frequency multiplier group, trans- 1A10 Frequency multiplier group. 

mitter (650506). 

Frequency multiplier, 2d stage, trans- 1A10A1 2d frequency multiplier. 
mitter (650528). 

Frequency multiplier, 3d stage, trans- |1A10A2 3d frequency multiplier. 
mitter (650529). 
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Coaxial circulator (651403) _---__-____- AA10HY1 

Amplifier-Frequency multiplier, 1A11 

transmitter (650505). 
Modem, digital data (650518) --_-------_ 1A12 
Oscillator, voltage controlled (650580) _11A12A1, 1A12A14 

Regenerator, digital, cable (650539) ___|1A12A2 

Control-Comparator, cable (560540) 1A12A3 

Processor, digital, cable (650542) --_____ 1A12A4 

Amplifier, audio frequency (650543) 1A12A5 

Alarm-Monitor (650545) ___---__-_=22= 1A12A6 
Amplifier-Detector radio (650547) __--__ 1A12A7 
Regenerator, digital, radio (650575) _-___11A12A8 

Control-Comparator, radio (650576) ---41A12A9 

Gontrol-Processor (650577) 222-2 eee= 1A12A10, 1A12A12 

Decoder, pulse (650578) _-------------- 1A12A11 
Processor, digital, radio (650579) ---_-- 1A12A13 

Chassis, modem, digital data 1A12A15 

(651624). 

Order wire (650512)22 2222s eee 1A13 

Daughter board No. 1 assembly 1A13A1 

(651609). 
Daughter board No. 2 assembly 1A138A2 

(651510). 
Daughter board No. 3 assembly 1A13A3 

(651611). 
Daughter board No. 4 assembly 1A18A4 

(651612). 
Daughter board No. 5 assembly 1A138A5 

(651613). 
Order wire chassis (651630) ----------- 1A13A7 

Synthesizer, electrical frequency 1A14 

(650511). 
Oscillator, radio frequency (650548) __-_41A14A1 
Converter, frequency, electronic 1A14A2 

(650551). 
Detector, audio frequency, phase 1A14A8 

error (650553). 

Frequency divider, variable 1 1A14A4 

(650549). 

Frequency divider, variable 2 1A14A5 

(650552). 

Frequency divider, fixed (650550) __-_-- 1A14A6 

Oscillator, radio frequency standard 1A14A7 

(651989). 

Dual power supply (651807) _----------- 1A14A8 

Chassis, electrical equipment (651941) -_/1A14A10 

Plate assembly (651157) —----_ = —__ 1A15 

Radio test: set. 3 ee ee eee Part of 1A15 

Cabinet, Electrical Equipment CY- 1A16 

6512/GRC-143. 

Attenuator, variable (651390) _-__------ 1AT3, 1AT4 

Power divider radio frequency 1DC1 

(652120). 

Coupler, directional (651399) ____--___- DC2 

Coaxial circulator (651402) ------------ HHY1 

Filter, bandpass, radio frequency 1FL3 

(651386). 

Filter, low pass, radio frequency 1FL4 

(651438). 

Filter, bandpass, radio frequency 1FL5S 

(651523-2). 

Mixer,icrystal (6b1383)=-- one eee a 1Z1 

1-6 

Common name 

2275-2425 MHz circulator 

Amplifier-frequency multiplier. 

Digital data modem 

41,608 kHz veo 

Cable digital regenerator. 

Cable control comparator. 

Cable digital processor 

Af amplifier 
Alarm monitor 

Amplifier-detector 

Radio digital regenerator 
Radio control comparator. 

Control processor 

Pulse decoder 
Radio digial processor 
Digital data modem chassis 

Order wire assembly 

Board No. 1 

Board No. bo 

Board No. 3 

Board No. 4 

Board No. 4 

Orderwire chassis 

Frequency synthesizer 

RF oscillator 

Electronic frequency converter. 

AF phase error detector 

Variable frequency divider No. 1. 

Variable frequency divider No. 2. 

Fixed frequency divider 

Standard RF oscillator 

Dual power supply 

Main chassis 

Plate assembly 

Radio test set 

Transmitter cabinet 

Variable attenuator 

RF power divider 

Directional coupler 

1137-1213 MHz ¢irculator. 

4, 4-5.0 GHz bandpass filter. 

5.0 GHz low pass filter 

1137-1213 MHz bandpass filter. 

Crystal mixer 



c. Receiver Common Names. 

lists the common names and reference designa- 
tions assigned to the receiver and receiver subas- 

Nomenclature of item name 

Receiver, Radio R-1287/GRC-143------- 
Amplifier, tunnel diode (651379) 

NOTE 
GaAs field-effect transistor (FET) 
amplifiers may be used in 2A1, 2A2 

Power supply (650523)-------------------- 
Regulator, voltage, 15/28v (650530)----- 
Regulator, voltage, 12v (650531 )-------- 
Chassis assembly (651279)------------- 
Amplifier-Mixer (650520)--------------- 
Mixer, crystal (651382)------------------- 

Filter, bandpass, 70 MHz (B=750 kHz) 
(650525). : 

Filter, bandpass, 70 MHz (B=1.5 MHz) 
(650538). 

Mixer, stage, frequency, receiver 
(650522). 

Filter, bandpass, 220 MHz (Bw=11.5) 
MHz) (650533). 

Coaxial circulator (651407)-------------- 
Mixer, crystal (651424)------------------- 
Frequency multiplier group, receiver 
(650521). 

Frequency multiplier, 2d stage, re- 
ceiver (650534). 

Frequency multiplier, 3d stage, re- 
ceiver (650535). 

Coaxial circulator (651406)-------------- 
Circulator--Coaxial hybrid (652013)---- 
Amplifier-Frequency multiplier 
(650515). 

Amplifier, intermediate frequency, 
70 MHz (652590). 

Frequency multiplier-voltage con- 
trolled oscillator, 220 MHz (650524). 

Oscillator, assembly radio frequency 
(652605). 

Amplifier-Frequency multiplier 
(651501). 

Unit control, amplifier combiner 
(dual), unit control (652676). 

Demodulator (650518)------------------- 
Filter, low pass, 260 kHz (650519)------ 
Filter, low pass, 680 kHz (650537)------ 
Amplifier, audio frequency-radio 
frequency (650500). 

Alarm-Monitor (650504)---------------- 
Synthesizer, electrical frequency----- 
Cabinet, Electrical Equipment 
CY-6513/GRC-143 

Plate assembly (651564)---------------- 

Filter, bandpass, preselector 
(651385). 

Filter, bandpass, post selector 
(651387). 

Filter, bandpass, local oscillator 
(651388). 

Filter, bandpass, radio frequency 
(651523-1). 

Circulator, Coaxial, 440-5000 MHz 

(652241-1). 
Circulator, Coaxial, 400-5000 MHz 
(652241-2). 

Coaxial circulator (651405)------------ 

The chart below 

Reference designation 

2A3 
2A3A1, 2A3A2, 2A3A4 
2A3A3 
2A3A5 
2A4, 2A11 
2A4Z1, 2A11Z1 
2A5, 2A10 

2A25, 2A26 

2A6, 2A9 

2A6FL1, 2A9FL1 

2A6HY1, 2A9HY1 
2A6Z1, 2A9Z1 
2A7 

2A7A1 

2A7A2 

2A7HY1 
2ATHY2 
2A8 

2A1 2, 2A15 

2A13, 2A14 

2A13Y1, 2A14Y1 

2A13A1, 2A14A1 

TM 11-5820-595-1z 

semblies. Although many of the parts are not cov- 
ered in this manual, they are included for infor- 
mation and completeness. 

Common Name 

Receiver 

TDA 

Power supply 
15/28 v regulator 
12 v regulator 
Power supply chassis 
Mixer-preamplifier 
Crystal Mixer 
70 MHz IF filter 

70 MHz IF filter 

Frequency Mixer 

220 MHz bandpass filter 

4330-5070 MHz circulator 
Crystal mixer 
Frequency multiplier group. 

2d frequency multiplier 

3d frequency multiplier 

2275-2425 MHz circulator 
4550-4950 MHz power divider 
Amplifier-multiplier 

IF Amplifier 

220 MHz vco 

110 MHz vco 

Frequency-multiplier 

Combiner 

Demodulator 
260 kHz low pass filter 
680 kHz low pass filter 
Af-RF amplifier 

Alarm monitor 
Frequency synthesizer 
Receiver cabinet 

Plate assembly 
Preselector 

Post selector 

Local oscillator filter 

1137-1213 MHz bandpass filter. 

4.4-5.0 GHz circulator 

4.4-5.0 GHz circulator 

1137-1213 MHz circulator. 
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d. Power Amplifier Common Names. The 

chart below lists the common names and refer- 

Nomenclature or item name 

Amplifier, Radio Frequency AM- 3 

6090/GRC-143. 

Control, regulator, inverter (650572) ___|3A1 

Controlfindicator’ (6505 7s )eeene ee ee 38A2, 3A3 

Control, alarm, radio frequency mis- 38A4 

match (650564). 

Control, time delay (650566) ___________ i3A5 

Control, beam gate-direct current over- !3A6 

load (650565). 

Power supply control (650569) _________ 3A7 

lriverter .(65057 4)e aa 3A8 

Cabinet, Electrical Equipment CY- 3A9 
6514/GRC-143. 

Power supply (650568) _. ces beeeeers 18A9A1 

e. Minor Components Common Names. The 
chart below lists the common names and refer- 

Nomenclature or item name 

Handset H-156/U (SC—D-76454) _______ 

Couplernairectiona) =n ees eee a 

Indicator, antenna alignment assembly 

(650526). 

1-8. Description of Radio Set AN/GRC-—143 

Major components (fig. 1-1) of the radio set con- 

sists of the transmitter, receiver, and power am- 

plifier which are each inclosed in radio frequen- 

cy interference (rfi) equipment cabinets. These 

equipments provide the major functions of the 

radio set and a detailed description of each is 

provided in paragraphs 1-9 through 1-11. Minor 

components (fig. 1-2) consist of a handset and 

antenna alignment indicator. The minor compo- 

nents supplement the functions of the major com- 

ponents and are described in paragraph 1-12. Re- 

maining equipment items are spares and mode 

modules (figs. 1-16, 1-17, and 1-18). These 

items include lamps, diodes, and 24-channel 

mode modules. The spares and mode modules 

provide operational and maintenance backup for 

normal equipment operation and are described in 

paragraph 1-138. 

1-9. Description of Transmitter, Radio T-961/ 
GRC-143 

The transmitter (fig. 1-3) is housed in a shielded 
rfi aluminum cabinet. When installed, the trans- 

mitter is rigidly secured to a mounting surface 

by means of four bolts at the bottom and two 

bolts at the upper rear of the transmitter cabinet. 

Forced air circulation is maintained by a cooling 

fan mounted at the top rear of the transmitter 

1-8 

Reference designation 

ence designations assigned to the power ampli- 

fier and associated subassemblies. 

Common name 

Power amplifier 

Inverter regulator control 

Indicator control 

Low RF-mismatch, alarm and control. 

Time delay control 

Beam gate-de overload control 

Power supply control 

Inverter 

Power amplifier cabinet 

HV power supply 

ence designations assigned to the minor compo- 

nents of the radio set. 

Common name 

Handset 

Directional coupler 

Antenna alignment indicator. 

cabinet. The fan exhaust port is covered by a rfi 

shielded air filter. 
a. Recessed handles are provided at each side 

of the transmitter cabinet to permit lifting dur- 

ing installation or removal. Latch handles 

mounted at the top and bottom of the right door 
provide access to the interior of the transmitter 

cabinet. The lower portion of each door includes 

an intake air filter. 
b. A comparment (figs. 1-3 and 1-4) with a 

hinged cover marked SPECIAL TOOLS AND 

SPARE FUSES is mounted on the inside of the 

left front cabinet door. The compartment cover 

is secured by two captive screws mounted along 

the upper edge of the cover. The compartment 

contains spare fuses, a connector wrench, card 

extractor, and a test lead for patching the panel 

mounted meter to various module test points. A 

flip-chart is mounted on the inside of the right 

cabinet door. The flip-chart provides condensed 

operating instructions, and identifies the location 

of assemblies and cables within the transmitter 

cabinet. 
c. All transmitter input and output connec- 

tions are made through connectors mounted on 

top of the transmitter cabinet (fig. 2-16). 

d. The transmitter meter panel (fig. 1-8) is 

mounted at the upper front portion of the trans- 
mitter cabinet. This panel is hinged to allow ac- 
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Figure 1-8. Transmitter, Radio T-961/GRC-148. 

cess to the panel wiring and voltage regulator 

modules of power supply 1Al. The transmitter 

meter panel contains pushbuttons, switches, sta- 

tus indicator lamps, alarm indicator lamps, a 

meter and meter selector switch that permits con- 

trol and monitoring of transmitter operation. 

e. Power supply 1Al1 (figs. 1-3 and 1-5) ex- 

tends across the full width of the transmitter 

cabinet and contains 11 plug-in type voltage regu- 

lator modules which insert into the plug-in pow- 

er supply chassis. Each module has an associated 

indicator light, fuse, and test jack mounted on 

the lower portion of the power supply chassis. 

f. Plate assembly 1A15 (figs. 1-3 and 1-6) 
includes a radio test set and provides a mounting 

and interconnection facility for the various plug- 

in modules. Each module is secured to the plate 
assembly by two captive screws. Electrical connec- 

tions for control and power are made through 

mating connectors mounted on the rear of the 

module and front of the plate assembly. Guide 

pins are provided at the rear of each module to 
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Figure 1-4. Transmitter, Radio T-961/GRC-148, 

special tools, and spare fuses compartment. 

prevent module insertion into an incorrect posi- 

tion on the plate assembly. All operator and or- 

ganizational maintenance controls and test points 

are accessible from the front of the transmitter 

cabinet. 

g. Digital data modem 1A12 (figs. 1-3 and 

1-7) is an inclosed plug-in chassis assembly 

which is secured to transmitter cabinet 1A16 by 

two captive screws. A hinged front cover permits 

access to plug-in card assemblies, and related 

switches, test jacks, and test lamps. Keying slots 

on the connector end of each plug-in card assem- 

1-10 Change 1 

bly prevents insertion of a card at the wrong lo- 

cation or with the wrong orientation. 

h. Order wire assembly 1A13 (figs. 1-3 and 

1-8) is an inclosed plug-in chassis assembly. This 

assembly and frequency synthesizer 1A14 are 

bolted together; the composite assembly is se- 

cured to the transmitter cabinet by two captive 

screws. Two test switches and an indicator lamp 

are located on the left front panel of the order 

wire assembly. Keying slots at the connector end 

on each of five plug-in card assemblies prevent 

insertion in the wrong location or with the wrong 

orientation. 

i. Frequency synthesizer 1A14 (figs. 1-8 and 

1-8) is an inclosed plug-in chassis assembly 

which is secured to the order wire assembly as 

described in h above. Frequency synthesizer 1A14 

consists of a main chassis, seven plug-in card as- 

semblies, and a dual power supply which is 

mounted on the rear of the main chassis. Each 

plug-in card assembly is held in place by means 

of captive thumbscrews. Power and remote indi- 

cation connections are made at the rear of the 

main chassis. Connection to the RF output is 

made direct to the main chassis front panel. 

1-10. Description of Receiver, Radio R-1287/ 
GRC-143 

Components of the receiver (fig. 1-9) are housed 

in an rfi shielded aluminum cabinet. When in- 
stalled, the receiver is rigidly secured to a 

mounting surface by means of four bolts at the 

bottom, and two bolts at the upper rear of the 

receiver cabinet. Forced air circulation is main- 

tained by a cooling fan mounted at the top rear 

of the cabinet. The fan exhaust port is covered 

by an rfi shielded air filter. 

a. Recessed handles are provided at each side 

of the receiver cabinet to permit lifting the 
cabinet during installation and removal. Latch 

handles mounted on the top and bottom of the 
right-hand door provide access to the receiver 

cabinet interior. The lower portion of each door 

includes an intake air filter. 

b. A compartment (figs. 1-9 and 1-10) with a 

hinged cover marked SPECIAL TOOLS AND 

SPARE FUSES is mounted on the inside of the 

left front cabinet door. The compartment cover 

is secured by two captive thumbscrews mounted 

along the upper edge of the cover. The compart- 

ment contains spare fuses, three connector 

wrenches, an alignment tool, and a test lead for 

patching the panel mounted meter to module test 
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Figure 1-5. Transmitter power supply 1A1. 

points. A flip-chart is mounted on the inside of the 

right cabinet door. The flip-chart provides con- 

densed operating instructions, and identifies the 

location of assemblies and cables within the re- 

ceiver cabinet. The lower portion of each cabinet 

door has a mounted intake air filter. 

c. All receiver input and output connections are 

made at the top of the receiver cabinet (fig. 2-17). 

d. The receiver meter panel (fig. 1-9) is mount- 

ed at the upper front portion of the receiver cabinet 

and is hinged to allow access to the panel wiring, 

TDA 2A1 and 2A2, and power supply 2A3. Mount- 

ed on this panel are pushbutton switches, status in- 

dicator lamps, alarm indicator lamps, and meter- 

ing of selected functions that permit control and 

monitoring of receiver operation. 

e. TDA 2A1 and 2A2 are mounted in the upper left 

portion of the receiver cabinet directly under pre- 

selectors 2FL4 and 2FL5 as shown in figure 1-9. 

NOTE 

The tunnel diode amplifiers in some ra- 

dios have been replaced by GaAs field 

effect transistor (FET) amplifiers; ra- 

dios using the FET amplifiers will be 
labeled on the front of the electrical 

equipment cabinet 2A22. The letters 

"TDA" will cover both types of amplifi- 
ers and the operating characteristics are 
similar except where indicated. 

f. Power supply 2A3 (figs. 1-9 and 1-11) is 

mounted in the upper right corner of the receiver 

cabinet and contains four plug-in type voltage 

regulator modules. Each module has an associat- 

ed indicator lamp, fuse, and voltage measure- 

ment test jack mounted on the lower portion of the 

power supply chassis. 

g. A filter mounting plate (fig. 1-9) provides the 

mounting facility for post selectors, local oscilla- 

tor filters, and impedence matching circulators. 

h. Plate assembly 2A24 (figs. 1-9 and 1-12) pro- 

vides a mounting and interconnectiofi facility for 

plug-in modules. Each module is secured to the 

plate assembly by two captive screws. Electrical 

connections for control and power are completed 

through mating connectors at the rear of each 

module and the plate assembly. Guide pins are 

provided at the rear of each module to prevent in- 

correct module insertion into a plate assembly 

connector. All operator and organizational 

maintenance controls and test points are accessi- 

ble from the front of the receiver cabinet. 

i. Frequency synthesizer 2A21 (figs. 1-9 and 1- 

13) is identical to frequency synthesizer 1A14 used 

in the transmitter cabinet, except that an addition- 

al handle and captive mounting screw are used on 

the left side of the frequency synthesizer in the re- 

ceiver cabinet. 
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Figure 1-7. Transmitter digital data modem 1A12. 

1-11. Description of Amplifier, Radio 
Frequency AM—6090/GRC-143 

The power amplifier (fig. 1-14) is housed in a 

rfi shielded aluminum cabinet. When installed, 

the power amplifier is rigidly secured to a mount- 

ing surface by means of sixteen bolts at the bot- 

tom and eight bolts at the upper rear of the 

cabinet. The power amplifier is protected against 

shock and vibration by four supporting shock- 

mounts at the bottom and two supporting shock- 

mounts at the upper rear of the cabinet. Forced 

air circulation is maintained by four intake cool- 

ing fans, mounted on the lower right side, and 

a main blower exhause fan, mounted at the top 

rear of the cabinet. Dust entry is prevented by an 

air filter covering the intake cooling fans. 

a. Latch handles are mounted at the top and 

bottom of the left cabinet door to provide access 

to the interior of the power amplifier cabinet. A 

flip-chart containing condensed operating instruc- 

tions and location of assemblies and cables within 

the power amplifier, is mounted on the inside of 

the left cabinet door. A grounding rod, card ex- 

tractor, and two power amplifier spare fuses are 

mounted on the inside of the right cabinet door. 

b. All power amplifier input and output con- 

nections are made through connectors mounted 

on top of the power amplifier cabinet (fig. 2—- 

18). 

c. The power amplifier meter panel (fig. 1- 

14) is mounted on the upper front portion of the 

power amplifier cabinet. The panel is hinged to 

allow access to back wiring and to assemblies in 

the upper portion of the power amplifier cabinet. 

Mounted on the panel are pushbutton switches, 

status indicator lamps, alarm indicator lamps, 

and meters that permit control and monitoring 

of the power amplifier status. 

d. HV power supply 3A9A1 (fig. 1-15) ex- 

tends across the full width of the power amplifier 

cabinet and contains the major items of the HV 

power supply. Personnel are protected from ex- 
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Figure 1-8. Transmitter 1A18, and electrical frequency synthesizer 1A14. 

posed high voltage terminals by an interlock 

panel (fig. 1-14) which covers the lower portion 

of the power amplifier cabinet. Access to five 

circuit breakers, which control primary power to 

the amplifier, is provided by cutouts in the inter- 

lock panel. 

e. Seven plug-in card assemblies (fig. 1-15) 

are mounted above the HV power supply. A five 

position module inclosure (fig. 1-14) is mounted 

on the left side of the cabinet and contains plug- 

in card assemblies 3A1 through 3A5. A two posi- 
tion module enclosure is mounted on the right 

side of the cabinet and contains plug-in card as- 

semblies 8A6 and 3A7. A high voltage interlock 
door is positioned between the two module in- 

closures. The door is hinged to allow access to 

klystron filament leads and is secured in place by 

a captive thumbscrew. 

f. The klystron assembly (fig. 1-14) is 
mounted above the plug-in card assemblies and 

provides the high RF power output of the power 
amplifier. The klystron cavity tuning controls 

1-14 

(four) are mounted on the klystron assembly. 
The klystron filament and high voltage connec- 
tions are completed through two color coded 

plugs and color matched receptacles mounted 

behind the high voltage interlock door. 

1-12. Description of Minor Components 

Minor components (fig. 1-2) supplied with the 
radio set supplement the functions provided by 

the three major equipment cabinets and are de- 

scribed below. 
a. Handset H-156/U (4A4). Handset H-156/ 

U (4A4) (fig. 1-2) is a lightweight telephone 

handset equipped with a PUSH-TO-TALK 

switch, and is used as the local handset for order 
wire communication. The handset cord terminates 

in a multiple pin connector which attaches to 

HANDSET INTERCONNECT jack J5 (fig. 2- 
16) on top of the transmitter cabinet. Order wire 

signaling is provided by a RING pushbutton and 
lamp indicator mounted on the transmitter meter 

panel. 
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Figure 1-9. Receiver, Radio R-1287/GRC-148. 

b. Directional Couplers 445 and 4A6. Direc- 
tional couplers 4A5 and 4A6 (fig. 1-2), used 
with but not part of the radio set, couples a radio 
test signal into either or both receiver input chan- 
nels. A directional coupler is externally connected 

between the receiving antenna waveguide, and a 

preselector bandpass filter of each RF input 

channel of the dual diversity receiver. Each 

directional coupler contains a slotted adjustment 

shaft that is protected by a threaded, captive 

1-15 
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Figure 1-10. Receiver, Radio R-1287/GRC-143, 

special tools and spare fuses compartment. 

cover which is secured by a flexible wire. The 

receiver flange and antenna flange interface with 

waveguide fittings. 

c. Antenna Alignment Indicator 4A7. Antenna 

alignment indicator 4A7 (fig. 1-2) consists of 

two panel mounted meters, a switch, two capaci- 

tors, and a captivated interconnection cable ter- 

minated in an eight-pin connector. These items 

are mounted in a portable, hinged, case equipped 

with two cover latches. A carrying handle and a 

sliding bracket is provided for attaching the unit 

to the AN/TRA-37 mast. When not in use, the 

25-foot interconnection cable is stored in the case 

cover. The antenna alignment indicator is used 

for receiver antenna orientation in azimuth and 

elevation. The antenna alignment indicator also 

contains phone circuitry and 10 feet of twisted 

pair field wire for connection to Telephone Set 

1-16 Change 1 

TA-312/PT to permit maintenance communica- 

tion. 

1-13. Description of Spares and Mode 
Modules 

Spare modules, diodes, lamps, subassemblies, 

and 24-channel mode modules are supplied as 

part of or used with the radio set. The spares 

and mode modules are stored in six metal drawer 

assemblies (figs. 1-16, 1-17, and 1-18) and pro- 

vide operational and maintenance backup for 

normal equipment operation. 

1-14. Additional Equipment Required 

The following equipments (or suitable equiva- 

lents) are not supplied as part of the radio set 

but are needed for use with the radio set. 

a. Antenna Group AN/TRA-37. Antenna 

Group AN/TRA-37 includes two antennas, two 
mast assemblies, installation tools, and erection 

equipment required for installation (TM 11- 
5985-324-15). It provides dual (space) diversity 

reception utilizing one transmit/receive antenna, 

and one receive only antenna. An orthogonally 

polarized feedhorn permits simultaneous trans- 

mission and reception through a single antenna. 

A separate antenna group is required for each 

radio set used at a single location. 

b. Equipment Shelter. Equipment shelter S- 
336/TRC-112 houses a single radio set; Equip- 
ment Shelter S( ) TRC-121 houses two radio 

sets. Each shelter provides environmental pro- 

tection for communications equipment and op- 

erating personnel. 

c. Converter, Telegraph-Telephone CV—425/U. 

This shelter mounted item transforms 20-Hz ring 

signals from the remote Telephone Set TA- 

312/PT to a 1600-Hz ring signal compatable 

with in-band ring signals used in the radio set 

order wire circuits. The telephone converter pro- 

cesses transmit and receive ring signals. 

d. Waveguide Switch SC-—C-602499. A shelter 

mounted waveguide switch is required to manu- 

ally operate and transfer the 1-kw output of the 

power amplifier to either the transmitting 

antenna waveguide or a dummy load. Waveguide 

switch SC-C-602499 operates in the 4400-to 5000- 

MHz frequency range without tuning, and is pro- 

vided with limit switches which serve two 

purposes. One purpose is to disable the transmit- 

ter output drive when the waveguide switch is 

being operated (this prevents damage to the 

switch and power amplifier). The other purpose 

is to indicate the waveguide switch position by 

means of shelter mounted indicator lamps. 
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2ZA3A4 

FL 5620-59518 — 1) 

Figure 1-11. Receiver power supply 2A8. 

e. Dummy Load FSN 5985-624-6822. The 

dummy load is a conventional forced air-cooled 

termination, capable of dissipating 2.0 kw ew 

power in the 4400-to 5000-MHz frequency range. 

This item is shelter mounted and is used to dis- 

sipate the output power from the power amplifier 

during testing and tuning. 

f. Remote Telephone Set TA-—312/PT. The re- 

mote telephone is a field unit linked to the radio 

by telephone landlines, permitting communication 
with any order wire station in the communications 

network on a party line basis. It also provides 

a remote alarm indication by ringing when the 

summary alarm is activated. 

g. Multiplexing Equipment. Multiplexing 

equipment such as Multiplexer TD-352/U and 

Multiplexer TD-204/U is used to provide the 

multiplexed 12-or 24-channel pem inputs to the 

radio set. Multiplexer TD-—204/U operates as a 

pem cable combiner to control the 12-channel 

pem input from Multiplexer TD-352/U. For 24- 

channel pem operation, Multiplexer TD-204/U 

hea 1-17 
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controls and interleaves the 12 channel pcm in- 352/U’s. Multiplexer TD-204/U can also pro- 

puts (one 12-channel pem input from each Multi- vide duplex interfacing, via cable, between the 

plexer TD-352/U) from two Multiplexer TD- radio set and Multiplexer TD-352/U equipment. 
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Section Ill. SYSTEM APPLICATION 

1-15. General 

The radio set can be used in two basic configura- 
tions; single stack AN/TRC-112 and double 

stack AN/TRC-121 to provide diffractive and 

tropospheric scatter pcm cable terminal opera- 

tion. One radio set is provided for single stack 

pem cable terminal operation and is housed in an 
equipment shelter such as S—336/TRC-112. Two 

radio sets are provided for double stack pcm 

cable terminal operation and are housed in an 

equipment shelter such as S—( )/TRC-121. Op- 
erational procedures of the radio set in either of 

the two configurations is identical. 

1-16. PCM Cable Terminal Operation 

The radio set is primarily intended to be used 
for single or dual pcm cable terminal operation. 

When used for pem cable terminal operation, the 
radio set can provide duplex 12-or 24-channel 

pem and single channel order wire communica- 

tions over distances of 100 miles. A typical two 
station tropospheric scatter communication link is 

shown in figure 1-19 and described in a through 

c below. 

a. Station A to Station B Transmission. A 

dual diversity radio link can be established by 

providing one pem cable terminal at station A 

and one at station B. 

(1) At station A, 12 telephone channels are 

applied to Multiplexer TD-352/U. Multiplexer 

TD-352/U converts the voice signals on each of 

the 12 telephone channels into a single compos- 

ite pem signal for transmission to Multiplexer 

TD-204/U. 

(2) For 24-channel operation, Multiplexer 

TD-204/U interleaves the composite pem signal 

from one Multiplexer TD-352/U with the com- 

posite pem signal from the second Multiplexer 

TD-352/U to form a single composite 24-channel 

pem signal for transmission, via cable, to the 

transmitter. For 12 channel operation, only one 

Multiplexer TD-352/U is required and Multi- 

plexer TD-204/U transmits the composite 12- 

channel pem signal, via cable, to the transmitter. 

(3) At station A, the composite 12-or 24- 

channel pem signal FROM CABLE frequency 

modulates the transmitter carrier signal. The low 
level transmitter output is applied to the power 

amplifier where it is amplified to a 1.0-kilowatt 

power level and waveguide coupled to a transmit 

antenna where it is radiated to station B. 

(4) At station B, the receiving antennas are 

physically separated to provide space diversity 

improvement and the two received signals are 

waveguide coupled to the dual diversity receiver. 

The dual diversity receiver combines, then. de- 

modulates the two received signals and the de- 

modulated output is applied to the transmitter. 

The transmitter sends the composite 12-or 24- 

channel pem signal, via cable, to Multiplexer 

TD-204/U. 

(5) For 24-channel operation, Multiplexer 

TD-204/U separates the composite 24-channel 

pem signal into the original two 12-channel pem 

signals and forwards the two composite 12-chan- 

nel pem signals to their respective Multiplexer 

TD-352/U. For 12-channel operation, Multi- 

plexer TD-204/U forwards the composite 12- 

channel pcm signal to the appropriate Multiplex- 

er TD-352/U. 

(6) At station B, Multiplexer(s) TD-352/ 

U demultiplexes the composite 12-channel pcm 

signal into 12 separate voice signals and applies 

them to the remote telephone equipment. 

b. Station B to Station A Transmission. Except 

for transmit and receive frequencies, the trans- 

mission from station B to station A is identical 

with that described in a above. 

c. Orderwire Facilities. The radio set order 

wire channel provides duplex single channel 

orderwire communications, on a party line basis, 

between station A and station B. For example, 

assume that the radio operator at station A 

originates an order wire call over the local hand- 

set (Handset H-156/U). The order wire call will 

be routed via the transmitter orderwire circuits 

to the following places: 

(1) To the TD-204/U multiplex operator 

by superimposing the order wire signa] on the 

composite 12-or 24-channel pcm _ signal TO 

CABLE. 

(2) To the remote orderwire TA-312/PT 

telephone set via Converter, Telegraph-Tele- 

phone Signal CV—425/U. 

(8) To station B by superimposing the 
orderwire signal on the composite 12-or 24-chan- 

nel pem signal to be transmitted. 

Order wire calls can also be originated at station 

B and are routed in the same manner as at station 
A. (See above description. ). 
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CHAPTER 2 

INSTALLATION 
i ee ee ee 

Section I. SERVICE UPON RECEIPT OF EQUIPMENT 

2-1. Unpacking 

a. Packaging Data. When packed for ship- 

ment for depot application, the components of 

the radio set are placed in three wooden boxes 
and seven cartons. The transmitter and receiver 
are attached to the shipping boxes (fig. 2-1) by 
means of four 5/16-inch bolts passed through the 
normal mounting holes at the bottom of the 

transmitter and receiver cabinets. The power 

amplifier is held in place by recessed rubberized 

Approximate dimensions (in.) 
volume 

Package 

Box 1 of 8 

Rox 2 of 8 

Box 3 of 3 

Carton 1 of 7 

Carton 2 of 7 

Carton 3 of 7 

Carton 4 of 7 

Carton 5 of 7 

Carton 6 of 7 

re 
‘ 

| Carton 7 of 7 

b. Unpacking Transmitter. Move the packing 

box (fig. 2-1) as close to the desired operating 

location as possible, and unpack the transmitter 

as outlined below. 

CAUTION 

Do not attempt to pry off the top or 
sides of the box without removing the 
nails as the transmitter can be acciden- 
tally damaged. 

(1) Remove the nails from the top and sides 
of the box with a nailpuller. 

(2) Remove the loosened top and sides of 
the box. 

(3) Cut and remove protective plastic bag 
covering the transmitter. 

Approximate 
Approximate shipping 

hair pads at the top and bottom of the shipping 

box (fig. 2-2). Cushioning material is provided 

to minimize shock during transport. The six 

drawer assemblies (figs. 1-16, 1-17, and 1-18), 

and minor components are individually packaged 

in cartons. A typical drawer assembly packaging 

arrangement is shown in figure 2-3. The minor 

components are placed in a separate carton with 

rubberized hair pads used for cushioning. Di- 
mensions, volume, weight, and contents of each 

box are listed below. 

weight 
(Ib) Contents of hox 

Transmitter 

Receiver 

Power amplifier 

Drawer No. 1 assembly with spares 
Drawer No. 2 assembly with spares 

Drawer No. 3 assembly with spares 

Drawer No. 4 assembly with spares 

Drawer No. 5 assembly with spares 

Drawer No. 6A assembly with mode modules 

(single stack set) or 

Drawer No. 6B assembly with mode modules 

(double stack set). 

Minor components 

(4) Lift and turn the two front door latche 

handles and open the two cabinet doors. 

(5) On frequency synthesizer 1A14 (fig. 1- 

3) disconnect the coaxial cable from OUTPUT 

J8 connector (fig. 1-8). 

(6) Alternately loosen the two assembly 

captive screws (fig. 1-8) securing the order wire- 

frequency synthesizer assembly (1A13 and 1A14) 
in place and withdraw the composite assembly 
from the transmitter cabinet by means of the two 

attached handles. Place the order wire-frequency 

synthesizer assembly aside while the transmitter 
cabinet is being unbolted from the skid. 

(7) Remove the retaining hardware secur- 
ing the transmitter cabinet to the. skid using 
openend wrenches. One bolt with washers and 
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nut are located at each corner of the cabinet 

floor. 

NOTE 

Boltheads are recessed into the under- 

side of the skid (fig. 2-1), and are 
made accessible by tilting’ or propping 
the skid with the mounted transmitter. 

(8) Make certain that the four nuts, flat 

washers, and lockwashers are removed from in- 
side the transmitter cabinet. 

(9) Replace the order wire-frequency syn- 
thesizer assembly (fig. 1-3) removed in step (6) 
above, and tighten the two assembly captive 
screws (fig. 1-8). 

(10) Connect the coaxial cable disconnect in 
step (5) above to OUTPUT J8 connector (fig. 
1-8). 

(11) Close and latch the two front doors. 

WARNING 

The transmitter weighs approximately 
159 pounds. Use at least two men to 
move the unpacked cabinet. 

(12) Using the two recessed handles pro- 
vided on the side of the transmitter cabinet, lift 
and carry the transmitter to its place of installa- 
tion. 

c. Unpacking Receiver. Move the packing box 
(fig. 2-1) as close to the desired operating loca- 
tion as possible, and unpack the receiver as out- 
lined below. 

CAUTION 

Do not attempt to pry off the top or 
sides of the box without removing the 
nails as the receiver can be accidentally 
damaged. 

(1) Remove the nails from the top and sides 
of the box with a nailpuller. 

(2) Remove the loosened top and sides of 
the box. 

(3) Cut and remove protective plastic bag 
covering the receiver. 

(4) Lift and turn the two front door latch 
handles and open the two cabinet doors. 

(5) On frequency synthesizer 2A21 (fig. 1- 
9), disconnect the coaxial cable from OUTPUT 
J8 connector (fig. 1-13). 

(6) Alternately loosen the two assembly 
captive screws (fig. 1-13) holding frequency syn- 
thesizer 2A21 in place and withdraw the assem- 
bly from the receiver cabinet by means of the two 
attached handles. Place the frequency synthesizer 
aside while the receiver cabinet is being unbolted. 

TM 11-5820-595—12 

NOTE 

Boltheads are recessed into the under- 

side of the skid (fig. 2-1) and are 
made accessible by tilting or propping 
the skid with the mounted receiver. 

(7) Remove the retaining hardware securing 
the receiver cabinet to the skid using open end 
wrenches. One bolt with washers and nut are lo- 

cated at each corner of the cabinet floor. 

(8) Make certain that the four nuts, flat 

washers, and lockwashers are removed from in- 
side the receiver cabinet. 

(9) Replace frequency synthesizer 2A21 

(fig. 1-9) removed in step (6) above, and tight- 

en the two assembly captive screws (fig. 1-13). 

(10) Connect the coaxial cable disconnected 
in step (5) above to OUTPUT J8 connector (fig. 
1-13). 

(11) Close and latch the two front doors. 

WARNING 
The receiver weighs approximately 178 

pounds. Use at least two men to move 

the unpacked cabinet. 

(12) Using the two recessed handles pro- 
vided on the sides of receiver cabinet, lift and 

carry the receiver to its place of installation. 

d. Unpacking Power Amplifier. Move the 
packing box (fig. 2-2) as close to the desired 
operation position as possible, and unpack the 

power amplifier as outlined below. 

CAUTION 

Do not attempt to pry off the top or 
sides of the box without removing the 

nails as the power amplifier can be acci- 

dentally damaged. 

(1) Remove the nails from the top and 

sides of the box with a nailpuller. 

(2) Remove the loosened top and sides of 
the box. 

(3) Remove rubberized hair pad from the 
top of the cabinet. 

(4) Cut and fold back the protective plastic 

bag covering the power amplifier. 

WARNING 
The power amplifier weighs approxi- 

mately 376 pounds. DO NOT attempt 

to lift or carry this cabinet without 
mechanical assistance such as a hoist or 
forklift truck. 

(5) Using a hoist or other suitable lifting 
device, carefully lift the power amplifier and re- 

move the bottom rubberized hair pad and skid. 
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(6) Using a hoist or other suitable lifting 

device, lift and carry the power amplifier to its 
place of installation. 

e. Unpacking Minor Components, Spares and 
Mode Module Drawer Assemblies. Unpack minor 
components, and spares and mode module drawer 
assemblies (fig. 2-3) as outlined below. 

(1) Unseal and carefully open and fold back 

the lids of the cardboard carton. 

(2) Remove top fiberboard blocking detail 
from carton. 

(3) Carefully lift and remove contents from 
carton. 

(4) Repeat steps (1) through (3) above for 
each of the remaining cartons. 

2-2. Checking Unpacked Equipment 

a. Inspect the equipment for damage incurred 
during shipment. If the equipment has been dam- 
aged, report the damage on DD Form 6: (para 
1-36). 

b. See that the equipment is complete as listed 
on the packing slip. If a packing slip is not 
available, check the equipment against the list of 
items comprising a radio set (para 1-6) or pack- 
aging data (para 2-1). Drawer assembly contents 
are shown in figures 1-16, 1-17 and 1-18. The 
packaging data covers the components that are 
only shipped to a depot under Contract 
DAAB05-68-C-0001. Report all discrepancies in 
accordance with paragraph 1-3c. Shortage of a 
minor assembly or part that does not affect prop- 
er function of the equipment should not prevent 
use of the equipment. 

c. If the equipment has been used or recon- 
ditioned, see whether it has been changed by a 
modification work order (MWO). If the equip- 
ment has been modified, the MWO number will 
appear on the front panel near the nomenclature 
plate. Check to see whether the MOW number 
(if any) and appropriate notations concerning the 
modification have been entered in the equipment 
manual. 

NOTE 
Current MWO’s applicable to the 
equipment are listed in DA Pam 
310-7. 

2-3. Siting 

When locating the radio set, consider the fol- 
lowing: 

a. Locate all station facilities in such a manner 
that no person is exposed to the hazardous elec- 
tromagnetic radiation which exists directly for- 
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ward of the antenna, while the station is in op- — 
eration. If transmission in more than one direc- 
tion is required, increase the hazard area accord- 
ingly. 

b. Avoid use of equipment near or under 
power lines, telegraph or telephone lines, or near 
radar or field hospital sites which can interfere 
with receiver operation. 

c. Avoid operating the radio set in a tightly 
inclosed, restricted space without adequate venti- 
lation. 

2—4. Shelter Requirements 

One radio set can be installed in Shelter S-336/ 
TRC-112 and two radio sets can be installed in 
Shelter S- ( )/TRC-121. 

a. The shelter used for installation should af- 
ford environmental protection and include pro- 
visions for ventilation, heating, ‘and air circula- 
tion or cooling. It should include a power dis- 
tribution system to supply power for general 
lighting, utility outlets, and equipment require- 
ments; and provide properly fitted spaces to 
store the slide mounted spares and mode module 
drawer assemblies. The shelter should include 
adequate space for installation, operation, and 
maintenance of the radio set and interconnection 
facilities to any other equipment installed in the 
same shelter. The space requirements indicated 
below are sufficient for all components of the 
radio set, such as waveguides, waveguide switch 
and others. 

b. A typical floor plan is shown in figure 2-4, 
requiring a floor space approximately 6 feet“by 6 
feet. The power amplifier is supported on. the 
floor by four shockmounts, and attached to the 
bulkhead bearing plate by two shockmounts at 
the rear of the cabinet. The transmitter and re- 
ceiver can be supported on bases running : the 
length of the shelter. These bases elevate .the 
cabinet level. I bases are not provided in,.the 
mit installation of the spares drawers below. the 
cabinet level. If bases are not provided in;,the 
shelter, spares drawers can be mounted in a stor- 
age rack or cabinet. The suggested space includes 
sufficient area for the equipment, including ex- 
tensions such as doors; and adequate aisle space 
between the equipment and the nearest obstruc- 
tions to permit access for replacement of remov- 
able assemblies during installation or mainte- 
nance. Although the aisle space indicated in fig- 
ure 2-4 can be reduced if absolutely necessary, 
allow sufficient space to service removable assem- 
blies after initial installation. Ceiling height 
should be approximately 6 feet to allow person- 



nel access to the equipment. This height also pro- 
vides sufficient clearance above the equipment 

cabinets for waveguide routing. 

2-5. Tools and Materials Required for 
Installation 

a. Tools Required. A Tool Kit, Electronic 

Equipment, TK-100/G is required for installa- 

tion of the radio set. No special tools are re- 

quired. 

b. Materials Required. Materials listed in the 

chart below are required for installation of each 

radio set but are not supplied. The interconnec- 

tion cables must be fabricated to the specific 

length required for eaph shelter application using 

the connectors listed in paragraph 2-11. Refer to 

paragraph 2-12 for specific information on wire 

size, type, and pin connections when fabricating 

interconnecting cables. 

Materials required 

1 set of interconnection cables fabricated to the 

specific length required for shelter type. 

1 set of mounting hardware for transmitter cabi- 

net consisting of: six hexagon head 5/16-24 

bolts, six flat washers, and six lockwashers. 

set of mounting hardware for receiver cabinet 

(same as transmitter). 

set of mounting hardware for power amplifier 

cabinet consisting of: 24 hexagon head 1/4-20 
bolts and 24 lockwashers. 

ss pak 

_ 

2-6. Preparation for Installation 

a. General. The equipment should be located 

in accordance with the specific installation in- 

structions for the shelter in which it is to be 

used. Paragraphs 2-7, 2-8, and 2-9 provide spe- 

cific instructions for installation of the transmit- 

ter, receiver, and power amplifier cabinets. Fig- 

ures 2-5 and 2-6 show the location of the mount- 

ing holes for each cabinet. Prior to starting in- 

stallation of the power amplifier, determine 

whether a loading ramp is required to clear the 

shelter sill. This ramp will be required to trans- 

port the unpacked power amplifier into the 

shelter if the door sill is not flush with the floor. 

b. Mounting Holes. At selected equipment lo- 

cations, drill mounting holes in positions and to 

dimensions shown in figures 2—5 and 2-6. 

2-7. Installation of Transmitter 

Install the transmitter by following the proce- 

dure outlined below. 

TM 11-5820-595-—12 

POWER 

AMPLIFIER 

AISLE SPACE 

RECEIVER 44° WiDE TRANSMITTER 

SHELTER 
ACCESS DOOR EL5820-595-l2-26 

Figure 2-4. Typical floor plan for radio set installation. 

WARNING 
The transmitter weighs approximately 

159 pounds. Use at least two men when 

lifting the cabinet. 

a. Using the two recessed cabinet handles lift 

the transmitter to the mounting surface location 

and position in accordance with the base and wall 

mounting holes. 

b. Lift and turn the two front door latch 

handles and open the two cabinet doors. 

ce. On frequency systhesizer 1A14 (fig. 1-3), 

disconnect the coaxial cable from OUTPUT J8 

connector (fig. 1-8). 

d. Release the two assembly captive screws 

(fig. 1-8) holding the order wire-frequency syn- 

thesizer assembly (1A13 and 1A14) in place, and 

withdraw the composite assembly from the trans- 

mitter cabinet using the two attached handles. Set 

the order wire-frequency synthesizer assembly 

aside until cabinet installation is completed. 

e. Alternately loosen the two meter panel cap- 

tive screws (fig. 2-7) securing the transmitter 

meter panel to the cabinet. Swing the transmitter 
meter panel upward on its hinge and lock it in 

the open position (fig. 2-7). The panel locking 

latch is mounted in the center of the transmitter 

2-7 



T™ 11-5820-595-—12 

© 
Ww 

= 
WJ 

7H ae 
a 

ae ae 
“ = 
ons 
= za 

P= ¢ 
ce 

S 
1 
iB) 

REAR VIEW SIDE VIEW 

NOTE: 
ALL CABINET MOUNTING HOLES 
ARE 0.44 INCHES IN DIAMETER 

& FRONT 

14.25, | 

1.375 

BOTTOM VIEW EL5820-595-12-27 

Figure 2-5. Cabinet mounting dimensions for transmitter and receiver. 

2-8 



bg ——————— 17" 
REAR 
ee 

CLEARANCE HOLE 
FOR 1/4 -20 BOLT 

SHOCKMOUNT 
DETAIL 

BASE 
SHOCKMOUNTS (4) 

REAR VIEW 

TM 11-—5820-595-12 

150’ 18. 16- 

1.50. 

SIDE VIEW 

aI ESS 6) — SE Ke NN a's: 

Figure 2-0. Cabinet mounting dimensions for power amplifier. 

meter panel between the two hinges, and is op- 

erated by turning the latch around its pivot (fig. 

2-8). 

CAUTION 

Exercise care in removal of power sup- 

ply 1Ai to avoid damaging the meter 
panel cables shown in figure 2-7. 

f. Alternately loosen the two power supply as- 

sembly captive screws (fig. 2-7) securing the 

power supply to the transmitter cabinet and care- 

fully withdraw power supply 1A1 from the cabi- 

net as shown in figure 2—7. Set the power supply 

aside until cabinet installation is completed. 

g. Remove and discard the nuts and bolts se- 

curing the mounting hole washers (fig. 2-8) and 

align the cabinet with the shelter mounting holes. 

Use two of the 5/16-24 mounting bolts and 

mounting hole washers, to attach the cabinet to 

the shelter wall. The four remaining bolts are at- 

tached at the bottom of the cabinet. Use a 1/2- 

inch openend or box wrench to tighten all 
mounting bolts. 

h. Replace power supply 1A1 removed in step 

f above and tighten the two power supply assem- 

bly captive screws. 

2. Unlatch the panel locking latch, lower the 

transmitter meter panel, and secure it with the 

two meter panel captive screws. 

7. Replace the order wire-frequency synthesizer 

assembly (1A13 and 1A14) removed in step d 

above and tighten the two assembly captive 

screws. 

k. Connect the coaxial cable disconnected in 

step c above to OUTPUT connector J8& (fig. 1-8). 

l. Close and latch both front doors. 

2-8. Installation of Receiver 

Install the receiver by following the procedure 

outlined below. 

WARNING 

The receiver weighs approximately 178 

pounds. Use at least two men to lift 

the cabinet. 

a. Using the two recessed cabinet handles lift 

the receiver to the mounting surface location and 

position in accordance with the base and wall 

mounting holes. 

b. Lift and turn the two front door latch 

handles and open the two cabinet doors. 
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Figure 2-7. Removal of transmitter power supply 

c. On frequency synthesizer 2A21 (fig. 1-9), dis- 
connect the coaxial cable from OUTPUT connec- 
tor J8 (fig. 1-13). 

d. Release the two assembly captive screws hold- 
ing the frequency synthesizer (fig. 1-13) in place, 
and withdraw the frequency synthesizer from the 
cabinet by the two attached handles. Set the fre- 
quency synthesizer aside until cabinet installa- 
tion has been completed. 

e. Alternately loosen the two metal panel captive 
screws (fig. 2-9). Swing the receiver meter panel 
upward on its hinges and, using the panel locking 
latch, lock the receiver meter panel in the open po- 
sition by swinging the panel locking latch around 
on its pivot. 

f. To gain access to the two mounting holes in 
rear of the receiver cabinet, alternately loosen the 
two power supply assembly captive screws (fig. 2- 
9) and withdraw the power supply 2A3 from the 
cabinet. 

g. Remove TDA 2A1 as described in paragraph 
5-31d. 

2-10 Change 7 

NOTE 

The tunnel diode amplifiers in some ra- 
dios have been replaced by GaAs field 
effect transistor (FET) amplifiers. Re- 
moval and replacement is identical. 

h. Remove and discard the nuts and bolts secur- 
ing the mounting hole washers and (fig. 2-9) 
align the cabinet with the shelter mounting holes. 
Use two sets of the 5/16-24 mounting bolts mount- 
ing hole washers, flat washers, and lockwashers 
to attach the cabinet to the shelter. The four re- 
maining sets of bolts, flat washers, and lockwash- 
ers are attached at the bottom of the cabinet. Use a 
1/2-inch openend or box wrench to tighten all 
mounting bolts. 

t. Replace power supply 2A3 removed in step f 
above, and tighten the two power supply assembly 
captive screws. 

J. Replace TDA 2A1 and cable connections re- 
moved in step g using the procedure given in para- 
graph 5-31d. 
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Figure 2-8. Location of transmitter cabinet rear mounting holes. 

k. Unlatch the panel locking latch, lower the 
receiver meter panel, and secure it with the two 

meter panel captive screws. 

l. Replace frequency synthesizer 2A21 re- 

moved in step d above and tighten the two as- 

sembly captive screws. 

m. Connect the coaxial cable disconnected in 

step c above to OUTPUT connector J8& (fig. 1- 

13). 

n. Close and latch both cabinet doors. 

2-9. Installation of Power Amplifier 

WARNING 

The power amplifier weighs 376 

pounds. DO NOT attempt to lift or 

carry it without mechanical assistance 

such as a forklift truck or hoist. Four 

men should be available to support the 

power amplifier during loading or un- 

loading. Failure to observe this warn- 

ing can result in serious personal injury 

and damage to the equipment. 

Install the power amplifier by following the pro- 

cedure outlined below. 

CAUTION 

Exercise extreme care to avoid scratch- 

ing or damaging the power amplifier 

cabinet during initial positioning into 

the shelter. 

a. Using a padded forklift truck for transport, 

and with the front of the cabinet facing the fork- 

lift truck operator, move power amplifier to de- 

sired location. 

b. Final alignment of the shockmounts with 

the base and wall mounting holes can be com- 

pleted by two men sliding the power amplifier 

cabinet for final positioning. 

c. Secure the two shockmounts at the upper 

rear of the power amplifier cabinet to the shelter 

using eight sets hexagon head 1/4—20 bolts and 
lockwashers. Use an openend wrench to tighten 

the bolts. 

d. Secure the four shockmounts at the bottom 

of the cabinet to the shelter using sixteen sets of 
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Figure 2-9. Removal of receiver power supply 2A8. 

hexagon head 1/4-20 bolts and lockwashers in a 
manner similiar to step c above. 

2-10. Location of Modules, Fuses, and Lamps 

The radio set is shipped with all modules, fuses, 

and lamps installed and ready for 12-channel 

operation. Insure that all components are proper- 

ly installed by following the procedures outlined 
below. 

a. Transmitter Module Interconnections. Check 

transmitter module interconnections (fig. 2-10) 

Cabinet 1A16 Plate assembly 1A15 Module 
Cable captivated captivated captivated 

marking cables cables cables 

Wa | eee es 
Wi 
wi 
wi 
wi 
Wi 1A16W1 

See footnotes at end of table. 
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and refer to the table provided below. The table 
lists module cables associated with the transmit- 

ter. All module cables are captivated (clamped 

or hard-wired) to components of the transmitter. 

Three types of captivated cables are listed; cables 

clamped to transmitter cabinet 1A16, cables 

clamped to plate assembly 1A15, and cables 

clamped or hard-wired to certain modules. The 

table includes the cable markings and the module 

and/or assembly connectors associated with each 
cable. 

From-— 

1A2 1Z1J34 
1A4J1 
1A4J2 
1A9A1J1 
1A10A2J2 
1A16J2 



Cable 
marking 

W2 

W2 
Wz 
W2 

W3 
W3 
Ww4 
W5 

W6 
W7 
W8 

Ww9 

W10 
Wil 

Wi2 

W138 

W114 

Wi15 
W16 

W17 

Cabinet 1A16 
captivated 

cables 

1A16W2 

1A16W3 
1A16W4 
1A16W5° 
1A16W6 

1A16W15° 

1A16W16° 
1A16W17° 

Plate assembly 1A15 
captivated 

cables 

1W7 

1A15W8 

1w9s 

1A15W10 
1A15W11 

1A15W12 

1A15W13 
1A15W14 

Module 
captivated 

cables 

TM 11-5820-595-12 

To 

1A2 1Z1J3 

1A6 1A8J1 

1A8 1A7J1 

1A12J34 1A16J3 

1A9 1FL3J1 
1A12J2 1A3J1 

1A12J3 1A13P1 

1A138” 1A16J6 

1A14J8 1A11J1 

1A11J7 1FL5J1 

1HY1J3 1A15E4 

1HY1J2 1A10A1J1 

1A10HY1J3 1A15E5 

1A9HY1J4 1A15E6 

1DC2J4 1A15E7 

1DC2J5 1A15E8 

1DC2J3 1Z1J2 

LDC2J2 1A16J8 

1AT3J2 1A16J9 

1AT4J2 1A16J10 

* 1A9W1 is a rigid coaxial cable captivated by means of a cable clamp and a flexible steel cable which is fastened to module 1A9. 
» Associated connector XA13 is part of transmitter cabinet 1A16. 
© 1W7 and 1W9 are rigid coaxial cables which are fastened to plate assembly 1A15 by means of cable clamps and flexible steel cables. 
' Cables 1A16W15, 1A16W16, and 1A16W17 are located in the rear of transmitter cabinet 1A16, and are not shown in figure 2-10. 

b. Receiver Module Interconnections. 

receiver module interconnections 

Check 

(ficga2—t ih); 

nected and removed from the equipment. Three 

types of captivated cables are listed; cables 

and refer to the table provided below. The table 

lists all removable and nonremovable module 

cables associated with the receiver. Removable 

(noncaptivated) cables are used for interconnec- 

tion between certain modules and may be discon- 

Cable |Cabinet 2A22 Plate assembly Module 
marking] captivated 2A24 captivated eaptivated 

cables eables cables 

wi 

00 a (as Ee an eae Se -2A4W1 
Wil 

| oe) RE Ra Ses eee | -2A9W1 

Spee Ck Pe ee -2A11W1 

ey och a (i ar i -2A12W1 
Pee | Ly -2A15W1 

ee. || A) ee -2A16W1 

ee Ee eee 2A18W1 

eee. |2-p--4..__-.. 5.1 DO 
0 a eee ee ee ee 2A12W2 
W2 

W2 

W2 

W2 

W3 
w4 

W5 
W6 

W7 2A24W7 
ws 2A24W8 
wg 2W9" 

W10 2A24W10 

Sen st UE ee ee 
Wi12 
W138 
Wwi4 

Wi15 
Wi16 

Pie ee | 

clamped to receiver cabinet 2A22, cables clamped 

to plate assembly 2A24, and cables clamped or 

hard-wired to certain modules. The table includes 

the cable markings and the modules or assembly 

connectors associated with each cable. 

eaptivated From To— 
cables 

2W1 2A1J2 2FL6J2 

et, ae ea 2A4 2A5J1 

USS aed Ce Se 2A6 2A7THY2J2 

oe ee Le a 2A9 2A7THY2J33 

Bet me Ae 8 EF 2A11 2A10J31 

ree st ee ae 2A12 2A5J2 

UBER ad ToT Til, Mise, te) 2A15 2A10J32 

we ag ok ec Renee ease 2A16 2A17J1 

es ee ee 2A18 2A17J6 

2W2 SHY 152 2A4J1 

ee eee eee 2 2A12 2A16J1 

prerelease A 2A13 2A6FLI1J1 

wie BASF ewe. seh ee a 2A14 2A9FL1J1 

pet Seabee ie alae 2A15 2A16J4 

i i pap pete 2A18 2A19J1 

2W3 2A2J2 2FL7J1 

2W4 2HY2J2 2A11J1 

Wh det, Oe Meer ae ee a 2A21J8 2A8J1 

Decal Pawan ein OO 2A8J5 2FL10J1 

Heh wake Biddy « * . cena 2HY3J3 2A22J1—M 

Rae BOP eiiteeie pean enm 2ATHY1J3 2A22J1-N 

AE OR Cpe 2HY3J2 2A7AIJ1 

here eas rents bec mc 2A13J3 2A20° 

2Wi1 2A6HY1J2 2FL8J2 

2W12 2A4J2 2FL8J1 

Nien ih OR RE 0d oe 2A14J3 2A20” 

2W14 2k9HY 152 2FL9J1 

2W15 2A11J2 2FL9J2 

ps ae Bee 2A19J2 2A22J4 

* 2W6 and 2W9 are rigid coaxial cables which are fastened to plate assembly 2A24 by means of cable clamps and flexible steel cables. 
> Associated connector XA20 is part of cabinet 2A22. 
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2-14 

IAISWI3 

@ 
| IAISWI2 

= a) 

IAISWI4 
5 

1DC2! 

er 1AQW3 
| Oe + 

<= me Z 
=) Te)us 1A2wi 

iAISWII 
IFL3 

\A2w2 
IAQWI 

|A3WI 
IAIGW6 

laawe 
IAISWIO 

\AISW8 |AIGW3 

iw9 IAGWI 

Iw? |ABWI 

IAI6W4 |A6W2 

|AI6W2 IAI6WI 

NOTE: 

@ inoicates CABLE IS CAPTIVATED TO MODULE. EL5820-595-12-32 

Figure 2-10. Transmitter module interconnection cables. 
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2w3 

2A9W! 

2w2 2wi 

2A3A3 I 
2A6W! -- 

2w4 

2wie 

2wis 

2A4Wil 

2wi4 

2A13W2 

2AlIWI 

2A24W8 

2Ww6 

2A24W7 

2A24Wi0 
2A14W2 

2Al2WI 2A24WI3 

2Al2w2 
2Ww9 

yen 2AI5Ww2 

2A18WI 
2AI5 WI 

2 AI8W2 2A22W5 

2A22WI6 

NOTE: 
@ INDICATES CABLE IS CAPTIVATED TO MODULE. EL5820-595=12-33 

Figure 2-11. Receiver module interconnection cables. 
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c. Fuses and Lamps. The radio set is shipped vides symbols for the fuses and lamps, fuse 

with all fuses and indicator lamps installed. Be 

sure that the proper fuses and lamps are installed 

in appropriate holders of all components associ- 

ated with the radio set. The following table pro- 15. 

Fuse rating Lamp Reference 

Component Fuse or lamp symbol (amp) type (fig. No.) 

ratings, and indicator lamp types. Fuse and lamp 

locations are shown in figures 2-12 through 2- 

Transmitter 

Meter panel (p/o cabinet 1A16F1 5A slo-blo © oa, ~ ee 2-12 

1A16) 1A16DS1 through 1A16DS21 - \=2------__--_-2e 2-12 

Power supply 1A1...2 eso 1A1A18F1 through 1A1A13F4 F02A250V3AS 2-12 

1A1A13F6 through 1A1A13F11 F02A250V3AS 

1A1A13F12 F02A250V4AS 2-12 

LALTAISDSisthrough «ss | eaecetteneeee ete 2-12 

1A1A13DS4 and 1A1A13DS6 
through 1A1A13DS12 

Frequency synthesizer 1A14_____ 
VAIADSEIAIZAIDSI,. «sh. Sa ae eee 2-12 

1A14A2DS1, and 1A14A3DS1 MS24367-683 

1A14DS2, 1A14A4DS1, 
1A14A5DS1, and 1A14A6DS1. 

Orderwire assembly 1A13_------- 1A13A1S2DS1 (MODULE 382 2-12 

TEST pushbutton switch 

indicator lamp). 

100 MHz oscillator 1A2__-__-_--__ BON O10 iia i ce ere MS24367-683 2-12 

Digital data modem 1A12____-___ 1{AIZA2ZDSHAI2ASDS1, 9 ©) ieesee ee —-" CM8-1062 2-13 

1A12A4DS1, 1A12A6DS1, 
1A12A8DS1, 1A12A9DS1 

1A12A10DS1, 1A12A12DS1, 

1A12A18DS1, and 
1A12A15A2DS1 through 

1A12A15A2DS4. 

Receiver 

Meter panel (p/o cabinet PAA BTA, SP i Ge ane. Sh SS ee 8A slo-blo 2-14 

2A22). CACO eG eee a oe 1A slo-blo 

PADIS throveeneeD SLT... /\ a Fe eae MS18209-387 2-14 

Power supply 2A3__.3-2 Le 2A3A5F1 through 2A3A5F4 2-14 

DASASDSEanroponiememe — = jt eee ; 2-14 

2A3A5DS4. 

Frequency synthesizer 2A21______ PE WAY) PAR eG ol hel i 2-14 

2A21DS1, 2A21A1DS1, 62 

2A21A2DS1, and 2A1A3DS1 

BA2IDS2, Zac A4lioeree tt = | -- See eee MS24367-683 

2A21A5DS1, and 2A21A6DS1. 

Power amplifier 

Cabinet. (8A9)22 222 ewe ene. SAQA 23 EY ae ee eee 2-15 

Meter panel (p/o cabinet 3A9DS1 through 3A9DS44_______ 2-15 

3A9). 

9-11. Interface Cable Connectors The following table lists the name and designa- 

tion of all cabinet mounted connectors, and the 

Interface cable connectors are mounted on each plug designation and part number of each mating 

cabinet as shown in figures 2-16 through 2-18. connector. 

Plug 
nomenclature 

or 

Connector name part No. 

Transmitter (fig. 2-16) 

RROM. CABLE ... cpeeee acne se 4a eee een eee eee SM-B-652971 

TO CABLE oo Wiad oh ene nee anne peea eae SM-B-652972 

EQUIPMENT INTERCONNECT A.W. 22.55--—- MS-3116F16-26S 

HANDSET INTERCONNECT _-_..__ SC-—D—22580 

2-16 



—— 

Connector name 

meee er iOCINPUT, (RECEIVER) —-.L-- ..-__- = : 
Se aE) Cl i 
RE he We eel ee 
TEST OUTPUT (RECEIVER CHAN A), ____-___ 
TEST OUTPUT (RECEIVER CHAN B) __..___-- E 
Receiver (fig. 2-17) 

EQUIPMENT INTERCONNECT _______________ 2 
ANTENNA ALIGNMENT INDICATOR _________ 
reer OU meeweee Pe A f 
ES Sl RR 
Power Amplifier (fig. 2-18) 

AC POWER INPUT 
INTERLOCK 

CRD 2 EE pce ee eS ip 
EQUIP MeMislN TERCONNECT UUW Le Lé 
Chan A directional coupler _...____.____.__--_____ : 
Chane directional: coupler ..2..- ~~. t 

2-12. Interconnection Cables 

Interconnection cables (fig. 2-19) are not sup- 

plied with the radio set and must be fabricated 

to the required length using the materials listed 
in paragraph 2—5c and the connectors listed in 
paragraph 2-11. Figure 2-19 shows all intercon- 

necting cables between a radio set and its ancil- 

lary equipment. Typical shelter mounted items 

and associated connectors not supplied with the 
radio set are listed in a below. Wiring informa- 

tion for all radio set interconnecting cables is 
provided in b below. For additional information, 

refer to the appropriate technical manual cover- 

ing equipment Shelter S-336/TRC-112 (DTM 

11-5820-556-15) or S-( )/TRC-121 (DTM 11- 

5820-602-15). 
a. Shelter Mounted Components. The follow- 

ing items (and associated connectors) are shelter 

Connector Plug 
designation designation 

TM 11-—5820-595-12 

Plug 
nomenclature 

or 
part No. 

4A1P7 SM-B-652910 

4A1P4 MS-3116F 12-38 

4A1P5 SM-—B-652957 

4A1P8 SM-B-652957 

4A1P9 SM-B-652957 

4A1P11 MS-3116F12-10P 

4A2P13 MS-3116F'12-8P 

4A2P10 SM-B-652910 

4A2P12 MS-8116F12-3S 

4A38P17 MS-3106E24—-10S 

4A3P16 MS-3116F10-6P 

4A3P15 SM-B-652957 

4A3P14 MS-3116F12-10S 

4A5P19 SM-B-652957 

4A6P18 SM-B-652957 

mounted for use, but not supplied, with the radio 

set: 

(1) PCM Cable CX-—4245/G. 

(2) Primary power source and distribution. 

(8) Shelter mounted alarm indicators. 

(4) Telephone Set TA-312/PT. 
(5) Converter, Telephone-Telegraph CV- 

425/U. 

(6) Waveguide switch and dummy load. 
(7) Alarm disable switch. 

(8) Preheater. 

(9) All shelter interconnection cables. 

b. Interconnections. All wired interface con- 

nections for the transmitter cabinet 1A16, receiv- 

er cabinet 2A22, and power amplifier cabinet 
3A9 are listed in the following table. All cabinet 
connectors are mounted on top of the equipment 

cabinets as shown in figures 2-16 through 2-18. 

Change 2-17 
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IAI6DSII, IAI6DSE, 1AI6 IAIGDSI, IAIGDSIB IAIGDSI4 
OSI3 0Ss8 OS9 0S3 0S20 OSI6 IAIGDSIS5, DSI7 

IAI6DSIO, OSI2 

TRANSMITTER 

of o 

IAI6DS5, DS7. 
IAI6DSI9, O0S21 

IAI6FI IAI60S2,0S4 

\AIAI3 IAIAI3 
Fil THRU F4 F6 THRU FI2 

|AIAI3 IAIAI3 
OS! THRU D0S4 OS6 THRU OSI2 

1A20S! 

1Al40S1 

1A140S2 

IAI4Fl 

IAI3ZAIS2DSI iS) @ S q 
& o}j= 

ORDERWIRE we iS =|/8 
wo 650512 2 || oS g 10] at of azos| 2%, rel 

bed aT | iQlw wl lw a o}}> 
ty lo}| |e wWIS|SNejiSpolfns —_ «|/|2 el PES =/folSl/SlFlfolSl|B] a wi} |= 
SII IIe a||P/S] ola} |S}al/© ur SD 
7) S SU laU-loU™| ae = 2S 
° Bs wale alo Se So xUa 

0 Wo |FeSlEqs|Far 9 3 z 
% of “> | Al &| 2 = @ 

a 
[ores 

IAIZAl IAIGA2 IAI4A3  IAIGA4 1AI4A5 IAI4A6 
DSI Ds! DSI DSI Ds! DSI EL5820-595-12-34 

Figure 2-12. Transmitter fuse and indicator lamp locations. 
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\Al2A2DSI IAI2ZA4DSI IAI2A9DSI IAlI2AIODSI 1\Al2AI5A2DS I IAI2AIEA2DS3 
4 

{AI2ZA3DS | IAIZA8DSI IAIZAI3DSI 1AI2ZA12DS1 \AI2ZAISA2DS2 IAI2ZAISA2DS4 

I\AI2A6DS] 

+n a * j “a i : ef , + | 4 : re, : . my @ ae 

‘OSC. VOLTAGE CONT eR 9. Osc, VOLTAGE CONT 
4 B® RAL - oA, ge 9 e é 

F SEG ADI 

CAPTIVE r o a “ ~ a ~ a ~ * * = 

SCREWS = ¢ = * oe? -~ * wo ®w 8 -~ ao %*~ Fa 9 

(2) 3 7h iene Sen ecage . 3%23333% 
we * ma OM *” * oes & a we nm non 8@wo 8H 8 

= ar Te * oa 2 6° 6 * «* @ el ee 
— - & * * wren a2 © a OM we —e=— te a= © 
< ee ae ‘- e t,t yXywtXeu =<, 4H 4,“ 4 

& & ee ee cd Cd et Cd = a % = 
* te & ee * fd « ¢ * sd 

te & fee ee Ad we od ~@ @ ’ ad * 

ELS820 -595-12-55 

Figure 2-18. Transmitter digital data modem 1A12, indicator lamp locations. 
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2A22D0S15 2A220S16 2A22D0S1 2A220S2 2A22DS17 
2A220S3,0S4 

eT eNeY AEVEy 2A220S5,0S6 

SS ey 
' 2A22DS11, S12 

v 
2A22F2 ° ° 2A22DS13,D0S14 

i iz Ls 
. e 2A220S9,D0S10 

2A22F| ©) SY ie 
© —— AN 2A220S7, 0S8 

2A22F3 

DUAL RECEIVER 

2A3A5 Fl 
THROUGH ‘F4 

2A3A5 DSI 
THROUGH D0S4 

LBS ste 

° Bo) 

al @ 
1S 

® @ 

2A210S1 

Heo y “O 2A210S2 

Q!/] ©& | QO} Lobofofofo on OF 2A2 IF I 

STolel? HL 
2A21A5DSI 

0) di 2 
O OQ O U 

2A21A1DS1 2A21A2D0S1 2A21A3DS1 2A21A4DS1 

Sy 
i a 

2A21A6DS!1 et 
ie 

NY? 
© W) © i Ad HES | 

EL5820-595-12-36 

Figure 2-14. Receiver fuse and indicator lamp locations. 
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3A9DS9 3A90S5 3A9DS25 3A9DS| 3A9DS17 
THROUGH THROUGH THROUGH THROUGH THROUGH 
OSl2 0S8 0S28 0S4 0S20 

3A90S33 3A90S13 3A9DS21 3A90S 41 3A90S29 3A90S37 
THROUGH THROUGH THROUGH THROUGH THROUGH THROUGH 
0S36 OSI6 DS24 DS44 DS32 DS 40 

FILAMENT VOLTAGE BEAM VO\TAGE BEAM CURREN, 
) Pe SO 

SY) GY 
MAIN BEAM 
POWER 
SWITCH SWITCH 

Sane pe 

TIME Ac 
pa each DELAY || /INTERLOCK 

WATTS X10 REELECTED Wi tiwaTT 
\—RF MONITOR SELECT 

a. Se RT 

See et 

©] BM DIODE 
©} BM! CAL 
o| INPUT 
©} OUT REFL 
°) OUT FWD 

FREQUENCY 
GHZ CAVITY 

IST 2ND 
CaviTy CAVITY 

FINE 
TUNING 

MAIN TUNING 

3A9A23F 1 

ELS820=595-'2-50 

Figure 2-15. Power amplifier fuse and indicator lamp locations. 
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“ 
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(RECEIVER) 
274 
CAB GRD 

J8 
RF OUTPUT 

AIR 
BILTER 

JlO 
TEST OUTPUT 
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ELS5820-595-12-38 

Figure 2-16. Transmitter, cabinet mounted interface connectors. 

2-13. Waveguide Connections 

Interconnecting waveguide sections, waveguide 

switch, and dummy load are not supplied with 

the radio set but constitute a part of the shelter 

equipment. The following table lists the wave- 

guide connections which must be completed 

during installation of each radio set into a 

shelter: 

WARNING 

Check waveguide connections for com- 
pleteness before applying power to pow- 

er amplifier. 

Waveguide Connection Flange type 

Power amplifier RF UG-—406/U 

OUTPUT 

Preselector 2P1L4---_.____. UG—406B/U 

Preselector 2Fib222-222_— UG-—406B/U 

Chan A Directional coupler 

4A5*: 

dweantenna-s- 22 UG-—406B/U 

Dow RECCIVER oat oe eae UG-407/U 

Chan B directional coupler 

4A6°: 

(ee AETI OA mals pee ee tae: UG-406B/U 

bse Recelverseeeense ee. UG-—407/U 

’ Channel A and channel B directional couplers are installed in the 
shelter waveguide run between the receiving antennas and receiver 
cabinet 2A22. The waveguide switch and dummy load are intercon- 
nected in the shelter waveguide run between the power amplifier and 
the antenna connection at the RF entry panel of the equipment shel- 
ter. 
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Figure 2-17. Receiver, cabinet mounted interface connectors. 
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Section Il. INITIAL ADJUSTMENTS OF EQUIPMENT 
CAUTION 

All interconnection cables must be connected before application of primary ac power 
to the radio set. DO NOT connect or disconnect power, control cables, or modules 

while primary ac power is applied to the radio set. 

NOTE 
Except for paragraph 2-149, the initial adjustments contained in paragraph 2-14 
must be performed by organizational, or higher, maintenance personnel. The 
adjustmens must be performed when the equipment shelter containing the 
AN/GRC-143 is initially delivered to the field or is subsequently relocated. 

2-14. Extent of Initial Adjustments 

Before the radio set can be used for routine operation 

as described in chapter 3, the procedures listed in a 
through k below must be performed. 

a. Determine 12 or 24 channel mode selection 
(para 2-15) and frequency selection (para 3-10). 

b. Preliminary starting procedure (para 3-11). 
c. Starting procedure (para 3-12.) 
d. Cable length adjustment (para 2-16). 
e. Transmitter orderwire level adjustment (para 

5-35). 

f. Transmitter traffic level adjustment (para 4-16). 

NOTE 

Step g must be performed by direct support 

(or higher) maintenance personnel. 

g. Calibration of Transmitter Radio Test Set (TM 
11-5820-595-35). 

Mode module 

identification 

Fig. No. PRS SS oo Sara 
2-10 12-channel pem attenuator 1A3 

2-11 750 kHz IF filter 2A5 
2-11 750 kHz IF filter 2A10 

2-11 260 kHz low pass filter 2A18 

2-16. Cable Length Adjustments 

During initial installation of the radio set in the field, 
or after the radio set has been relocated in the field, 

the digital data modem cable length adjustments 
must be made to equalize for the length of PCM 
Cable CX-4245/G used between Multiplexer TD- 
240/U and the radio set. If distance between the 
Multiplexer TD-204/U and the radio set is more than 
1-mile away but not greater than 2-miles, a Pulse 
Form Restoret TD-206/G must be inserted between 
the radio set and Multiplexer TD-204/U and the 
digital data modem cable length adjustment must be 

made to equalize for the length of PCM Cable 
CX-4245/G between the radio set and Pulse Form 
Restorer TD-206/G. To equalize for the length of 

PCM Cable CX-4245/G being used between the radio 
set and Multiplexer TD-204/U or pulse Form Re- 

12-channel mode 

h. Initial receiver traffic level adjustment (para 

2-18). 

i. Radio set loop back test (para 5-28). 
j. Power amplifier tuning procedure (para 3-13). 
k. Establishing initial communications (para 2-17). 

2-15. 12 or 24-Channel Mode Selection 

The radio set is shipped with the 12-channel mode 

modules installed. When 24-channel pem operation is 
required, interchange the 12-and 24-channel mode 

modules listed in the chart below. Refer to para- 

graphs 5-80 and 5-31 for module replacement 
instructions. For single stack radio sets, the 24- 

channel mode module drawer No. 6A (fig. 1-18). For 

double stack radio sets, the 24-channel mode 

modules are stored in mode module drawer No. 6B 

(fig. 1-18). The mode modules not being used can be 
stored in the appropraite mode module drawer (No. 
6A or No. 6B). 

24-channel mode 

Module 

24-channel pem attenuator 1A18 

1.5 MHz IF filter 2A25 
1.5MHz IF filter 2A26 

680 kHz low pass filter 2A7 

storer TD-206/G; perform steps a through n below. 

a. Determine whether a Pulse Form Restorer 
TD-206/G is used between the radio set and Multi- 

plexer TD-204/U. Consult your communications 

officer for this information. 
b. If a Pulse Form Restorer TD-206/G is not being 

used proceed to step e below. 
c. Notify the TD-204/U multiplex operator, via 

order wire (para 3-17), that he must equalize for the 

length of PCM Cable CX-4245/G between his site and 
Pulse Form Restorer TD-206/G. 

d. Determine the actal length of PCM Cable 
CX-4245/G between the radio set and Pulse Form 

Restorer TD-206/G and proceed to step g below. 
e. Notify the TD-204/U multiplex operator, via 

order wire (para 3-17), to set his cable equalization 
network for one mile of PCM Cable CX-4245/G. 
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J; Determine the actual length of PCM Cable 
CX-4245/G between the radio set and Multiplexer 
TD-204/U and proceed to step g below. 

g. Round off the cable length determined in step d 
orf above to the nearest 1/4-mile interval. That is 1/4 
mile, 1/2 mile, 3/4 mile, or 1 mile. Record the cable 
length. 

h. Loosen the three captive screws (fig. 1-7) 
securing the hinged cover of digital data modem 
1A12 in place and lower the hinged cover. 

2. Using the card extractor as shown in figure 5-6, 
remove plug-in card assemblies 1A12A2 and 
1A12A13 (fig. 1-7) from the digital data modem. 

j. Observe the position of jumper plug P2 (fig. 2-20) 
on plug-in card assemblies 1A12A2 and 1A12A13. If 
the position of jumper plug P2 does not correspond to 
the cable length recorded in step g above, carefully 
remove the jumper plug from each plug-in card 
assembly and reconnect it to the cable length 
position determined ing above. 

k. One at a time, insert plug-in card assemblies 
1A12A2 and 1A12A13 into their correct card position 
in digital data modem 1A12 being sure that the 
plug-in card assemblies are inserted into their upper 
and lower card guide rails. Check that plug-in card 
assemblies 1A12A2 and 1A12A13 are firmly seated 
in their card positions. 

l. Observe that the CABLE LG (MILES) indicator 
lamp (fig. 2-13) corresponding to the cable length 
determined in step g above is lighted. If the incorrect 
CABLE LG (MILES) indicator lamp is lighted, then 
the incorrect cable length was determined in step g 
above, or jumper plug P2 was incorrectly positioned 
on either or both of the plug-in card assemblies 
(1A12A2 or 1A12A13). 

m. If none of the CABLE LG (MILES) indicator 
lamps are lighted, corrective measures (para 5-24) 
are required. 

n. Close the hinged cover of digital data modem 
1A12 (fig. 2-13) and finger tighten the three captive 
screws which hold the hinged cover in place. 

2-17. Establishing Initial Communications 

WARNING 
ELECTROMAGNETIC 

RADIATION 
ELECTROMAGNETIC RADIATION 
HAZARDS EXIST AT THE POWER 
AMPLIFIER WAVEGUIDE OUTPUT 
AND WITHIN THE DIRECTIONAL 

2-30 Change 3 

PATH OF THE ANTENNA! DO NOT 
PLACE THE SHELTER MOUNTED 
WAVEGUIDE SWITCH IN THE AN- 
TENNA POSITION UNTIL YOU ARE 
SURE THAT THE ANTENNA IS COR- 
RECTLY POSITIONED AND THAT ITS 
RADIATION PATH IS CLEAR. 

After the radio set has been started (para 3-12) and 
the power amplifier tuned (para 3-13), communica- 
tions must be established with the distant radio set. 
Initially the antennas at both radio sites must be 
roughly aligned in azimuth and elevation to make 
the troposheric hop between the two radio sites. 
Then the power amplifier’s output must be switched 
(using the shelter mounted waveguide switch) from 
the dummy load position to the antenna position. 
Next, the antenna alignment indicator (4A7) should 
be used to optimize antenna orientation (para 3-18). 
After antenna alignment is completed, each radio set 
operator must notify his cable site operator (Multip- 
lexer TD-204/U operator), via order wire (para 3-17), 
that he is ready to begin handling traffic. 

2-18. Initial Receiver Traffic Level Adjustment 
The initial receiver traffic level adjustment must be 
performed during the initial installation of the radio 
set in the field or whenever the radio set is relocated, 
thus maintaining the traffic level output of the 
receiver at the required traffic level. Perform stepsa 
through g below to set the receiver traffic level. 

a. Record the transmitter and receiver operating 
frequencies. 

b. Use the radio test set (para 5-25) to loop the radio 
test set’s output back to the receiver. 

c. On the transmitter (fig. 3-3), set the RCVR 
CHAN A and RCVR CHAN B switches to T. 

d. On the receiver (fig. 3-6), set the receiver meter 
selector switch to TRAFFIC. 

e. While observing the receiver meter (fig. 3-6), set 
the TRAFFIC LEVEL ADJ control (fig 3-9) on 
AF-RF amplifier 2A19 for a receiver meter indica- 
tion of 100. If a receiver meter indication of 100+ 10 
cannot be obtained, refer to the receiver trou- 
bleshooting chart (para 5-24b) for checks and 
corrective measures. 

f. On the transmitter (fig. 3-3), set the ON-OFF 
switch on 100-MHz RF oscillator 1A2 to OFF. 

g. Return the transmitter and receiver control 
settings to the settings recorded in a above. 



PLUG-IN CARD 
ASSEMBLY 
1Al2A2 OR 
tAIZ2A13 
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CABLE 
LENGTH 
IN MILES 

CONNECTOR 

EL5820-595-12-59 

Figure 2-20. Cable length adjustment. 

2-19. Radio Test Set Initial Adjustment. 
Deleted. 

Section Ill. COMMUNICATIONS PLANNING AND ANTENNA SITING 

2-20. General 

a. Scope. The information in this section covers 

communications planning and antenna siting 

procedures for Antenna Group AN/TRA-37 as 

used with Radio Set AN/GRC-143 for the purpose 

of planning and siting a tropospheric scatter 

radio system. In the carrier frequency range of 

the AN/GRC-1438, tropospheric scatter system 

permits communication between sites when a 

direct line-of-sight path between antennas is 

obstructed by hilly or mountainous terrain or by 
the curvature of the earth. 

b. Basic Principles of Tropospheric Scatter 

Propagation. The radio site transmitting antenna 

radiates a narrow beam of microwave energy 
directed toward the horizon, through the tropos- 

phere. The troposphere is that portion of the earth 
to heights of about 11 kilometers (approximately 

6.8 miles). The narrow viewing angle, antenna 

beamwidth, of the receiving antenna is also 

directed toward the horizon. Communication is 
effected by means of the common scatter volume in 

the troposphere as seen by both antennas. This 

volume is formed by the intersecting transmit and 
receive antenna beam paths. The transmit an- 
tenna transmits energy into this common volume 

and the receiving antenna derives energy from it. 

Further information is contained in TM 11-666 and 
TM 11-673. 

2-21. Requirements for Communications 
Planning and Antenna Siting 
Procedures 

Complete planning and antenna siting procedures 

includes coverge of the following subjects in the 
order listed. 

a. Site considerations (para 2-22). 

b. Performance prediction (para 2-23). 

c. Antenna placement and assembly (para 2-35). 

d. Antenna orientation (para 2-36). 

2-22. Antenna Site Considerations 

a. Distance Between Sites. A typical distance 

between sites is 100 miles. The accuracy of 

performance predictions for distances over 100 
miles decreases with increased distances. 

b. Accessibility. The proposed site must be 
accessible from the air or road so that the 

equipment can be moved in and out with minimum 
difficulty. Accessibility of fuel, water, and food 

must be considered and 
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coordinated with support organizations. Topo- 

graphical maps and field surveys will aid in 

determining if the area is accessible. 
c. Terrain. 

(1) Avoid locations near powerlines or electrical 

noise sources. 

(2) Antenna elevation angles (para 2-27) depend 

on the height of obstructions that must be cleared by 
the antenna beam path and will be less than 2 
degrees. The smaller the antenna elevation angle, 

the more preferable the condition. 

(3) Avoid a location that will result in vegetation 

in the beam path of the antenna (para 2-31). 

(4) Locate the antenna on hardpacked or rocky 

ground. The ground must be suitable for accepting 

2-32 Change 3 

the emplacement of ground anchors. 

2-23. Performance Prediction 

Prior to movement and placement of the equipment, 
a performance prediction of the proposed siting 

should be made. The performance prediction in this 

text accounts for all losses and gains normally 
associated with a troposcatter system. A perfor- 

mance prediction requires that the following steps be 

taken in the order listed: 

a. Determine the K factor (para 2-24). 

b. Select the topographical maps (para 2-25). 

c. Plot the profile chart (para 2-26). 

d. Determine the antenna elevation angles (para 

2-27). 



e. Determine the scatter angle (effective angular 
distance) © (para 2-28). 

jf. Determine the performance margin (para 
2-29). 

2-24. K Factor 

a. General. The factor K expresses the bending of 

transmitted waves in the toposphere due to 
surface refractivity. By definition, K is a ratio of 
the effective radius of the earth with respect to the 

actual radius of the earth. The effective radius of 
the earth is a function of the surface refractivity at 

a specific geographic location. Surface refractivity 

depends on the terrain and also varies with the 

time of the year. 
b. K Factor Selection. Select a K factor that most 

closely relates to the description of the terrain 

given. If justified, it may be a value in between 
those listed; for example: 1.1 if the terrain were 

approximately 25% smooth land and 75% water. 

Worst medium Annual medium 

(1) Over sea K=1.20 1.90 
(2) One sea, one land 

horizon K=1.10 1.80 

(3) Over land K=0.95 1.33 
(4) High altitude (scatter 

volume 400m) path K=0.60 1.00 
(5) Over land path 55 

latitude K=0.75 1.33 

(6) Over sea path 55 

latitude K=1.90 1.20 

c. Example of K Factor Selection. As an example, 

even though some of the elevations in figure 2-21 

extend upward of 750 feet, this terrain would be 
evaluated as “over smooth land” and a K factor of 
1.33 would be selected. 

TM 11-5820-595-12 

2-25. Selection of Topographical Maps 
a. Topographical maps are required to determine 

the types of information listed below. Pertinent 
information concerning map reading is covered in 
FM 21-26. 

(1) Establish geographic locations of sites. 

(2) Determine distances between sites and 

between sites and terrain elevations. 

(3) Determine terrain elevations that may 

possibly be antenna beam path obstacles. 
(4) Determine elevation of antenna sites. 

(5) Convert magnetic azimuth of beam paths of 
antennas with respect to true north or grid north 
azimuths. 

b. Site locations and distance between sites can 
be determined on a 1:250,000 scale map. The other 
information should be taken from 1:50,000 scale 
maps, if such maps are available. 

c. During the siting process, it may be necessary 

to convert distances from one unit of measurement 
to another unit. For instance, all graphs used in 
this section for predicting path performance use 
statute miles for distances and feet for heights, 

while many topographical maps use kilometers 

and meters respectively. The following chart aids 
in the conversion process. To use the chart, first 

locate the unit of measurement needed to the left 
To obtain column, follow the line horizontally to 

the vertical column headed by the unit of meas- 

urement to be converted. Multiply the unit to be 
converted by the figure in the square common to 
both units. For example: convert 100 kilometers to 
statute miles. Locate statute miles in the To obtain 
column. Follow the horizontal line to the right 

until the Kilometers by column is located. Multiply 
100 kilometers by 0.6214. The answer is 62.14 
statute miles. 
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2-26. Plot Profile Chart 

a. General. The main purpose of a profile chart 

is to identify the true obstacles of the beam paths of 

the antennas. The true obstacles determine the 

elevation angles of the antennas. In figure 2-21, 

the beam paths of the antennas are those lines 

that intersect to form the scatter angle (effective 

angular distance)©. The true obstacles, for the 

conditions expressed in figure 2-21, are those 

points identified by ho and hor. Use the profile chart 

with K factor closest to the K factor selected in 

paragraph 2-24. Although, antenna elevation an- 

gles are shown as positive angles with respect to 

the earth tangent (fig. 2-21), the angles can be 

negative with respect to earth tangent as shown in 

figure 2-22. A negative angle occurs when a site, 

due to the height of its location, requires that the 

antenna beam path be directed to a level below the 

earth tangent. Earth tangent is a line that is 

perpendicular to a plumbline at the site location. 

b. Procedure. 

(1) On a topographical map (para 2-25), locate 

the proposed antenna sites and connect the two 

site points with a straight line as shown in figure 

2-23. Determine the distance in miles between the 

sites. Identify one site as A and the other as B. 

(2) On the profile chart, insert the applicable 

set of distance values into the DISTANCE IN 

MILES blocks and ELEVATION IN FEET blocks. 

(3) On the topographical map, determine and 

mark the midpoint between the two sites. On the 

profile chart, identify and mark the midpoint of the 

DISTANCE IN MILES scale. 

(4) Measure the distance in miles between the 

midpoint and site A on the topographical map. On 

the profile chart DISTANCE IN MILES scale, 

measure off the same distance from the midpoint 

and identify that point as site A. Repeat the same 
procedure for site B. 

(5) On the topographical map, determine the 

elevation in feet of site A by use of the contour line 

values. Add 15 feet to this value (antenna height) 
and plot that point on the profile chart ELEVA- 

TION IN FEET seale over the location of site A. 
Repeat the same procedure for site B. 

(6) On the topographical map, starting at site A 

or B, determine the next elevation change (feet) by 

use of the contour lines that intersect the straight 

line between site A and B. Determine the distance 

(miles) between the elevation and site A or B. Plot 

the same point with respect to elevation and 

TM 11-5820-595-12 

distance on profile chart. Do the same with all high 

and low points on the topographical map. Connect 

all points on the profile chart to form a curve (fig. 
2-21). 

(7) On the profile chart, draw a straight line 

from the point of a site A toward the center of the 

paper so that the line is tangent to the highest 

obstacle without intersecting any other obstacle. 

(8) As identified in figure 2-21, at site A, 

determine the values of ht and he in feet and D: in 

miles. At site B, determine the values of hr, hor, and 

D,. Also note that D equals miles between sites A 

and B. 

2-27. Determination of Antenna Elevation 
Angles 

Using the values determined in paragraph 2-26) 
(8), compute antenna evaluation angles as 

follows. Kis the value selected in paragraph 2-24. 

a. Angle wr (fig. 2-21). 

(1) Substitute the known values in the follow- 
ing equation to determine the numerical value of 

H:. 

K 

hor — h = H: 

K K 

(2) Divide Dy by K to determine the numerical 
value of D.. 

K 

(3) Using the chart (fig. 2-24(1) or (2)), deter- 

mine the angie at which the horizontal value of 

D, intersects the vertical value of H: 

K K 

This angle is wr in degrees. 
b. Angle wt (fig. 2-21). 

(1) Substitute known values in the following: 

equation to determine the numerical vaue Ht. 

K 

hot — ht Sa Hi 

K K 
(2) Divide Dt by K to determine the numerical 

value of D:. 
—— 

K 
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SEA LEVEL 

Y = ELEVATION ANGLE AT TRANSMIT SITE (NOTE) 

Y,. = ELEVATION ANGLE AT RECEIVE SITE (NOTE) 

6, = SCATTER ANGLE WITH SMOOTH EARTH 

6, = SCATTER ANGLE WITH RAISED SITE ELEVATIONS 

h, = HEIGHT OF SCATTER VOLUME WITH SMOOTH EARTH 

No = HEIGHT OF SCATTER VOLUME WITH NEGATIVE ELEVATION ANGLES 

NOTE: 

NEGATIVE ELEVATION ANGLES RELATIVE TO SITE EARTH TANGENT. 

EL5820-595-12-120 

Figure 2-22. Negative antenna elevation angles. 

(3) Using the chart (fig. 2-24(1) or (2)), 

determine the angle at which the horizontal value 

of D, intersects the vertical value of Hi. 

K K 

This angle is y t in degrees. 

2-28. Determination of Scatter Angle 
(Effective Angular Distance) 

Scatter angle (effective angular distance) © rep- 

resents the angle of intersection of the antenna 

beam paths (fig. 2-21) as influenced by the ter- 
rain, distance, and surface refractivity. The value 

of © in figure 2-21 is not one that can be meas- 
ured with a protractor. 

a. Determine a numerical value for D. D equals 

K 

mileage distance between sites A and B, and K 

equals the value selected in paragraph 2-24. 

b. Using the chart (fig. 2-25), select the hori- 

zontal value of the distance angle D at a point 

a 

where D (a above) intersects the diagonal line 

K 

on the chart. 

c. Using the angles y t and y r (para 2-27) 
and the distance angle D (b above), Solve for 

a 
the value of the scatter angle (effective angular 

distance) © in the equation below. 

6 (degrees) = D+tyrt+yt 

a 

If y t or y r is a negative angle, the sign pre- 

ceding it in the equation will become negative 

(subtract instead of add). 

2-29. Determination of Performance Margin 

a. General. Performance margin for a particu- 

lar communication path is measured in terms of 

available carrier-to-noise ratio (CNR) level in db 

relative to a minimum acceptable CNR level. The 

minimum acceptable CNR level is predetermined 

and is based on the performance characteristics 
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Figure 2-28. Part of typical topographicat map. 

of the radio equipment. Minimum requirements zero (0). Zero or positive values (above zero) 

for the various types of information that is con- Sponge ‘ / 

verted for aL ae as shown in the left-hand indicate acceptable standards. Negative values 
columns of figure 2-26 chart, is designated as (below zero) indicate unacceptable standards. 
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Figure 2-24 (1). Horizon angle determination curves (part 1 of 2). 

b. Procedure for Performance Margin Calcu- 

lation. Locate the value of scatter angle (effec- 

tive angular distance) 6 (para 2-28) on the lower 

horizontal scale of figure 2-26. Determine where 
the © value intersects with one of the D curves 

that represents the distance between sites A and 

B. The intersection could be at a point, if appli- 

cable, between two of the curves shown. The 

performance. margin in db is read directly from 

the left-hand columns of figure 2-26 that corre- 

sponds to the intersection of 6 value and the dis- 

tance curve. 

c. Interpretation of Performance Margin Cal- 

culation. 
(1) Example. Assume that an effective angu- 

lar distance of 1.0 degrees (para 2-28) has 

been predicted for a specific scatter path be- 

tween sites A and B that are 100 miles distant. 

Applying this information to figure 2-26, the 

following is determined: 
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Figure 2-25. Distance angle as a function of normalized distance_D. 

K 

Converted transmission information 8. Effect of transmitted power reduc- 

Data (1 x 10° error rate) tion (para 2-33). 

PPneIs | -1.3 db 4. Alternatives for negative perform- 

Pemcnanneis 2-2 ace +1.7 db ance margin (para 2-34). 

Voice, tty, fasimilie (1 x 10~ error rate) 

24 channels ___--------------- +13.7 db 2-30. Minimum Performance Standards 

12 channels ------------------ +16.7 db a. Criteria for Performance Standards. In a 

(2) Comments. pem system, the acceptance criteria is based on 

(a) The scatter path cannot provide mini- an error rate and propagation reliability of the 

mum acceptable performance (para 2-30b) for 24 received transmitter signal. 

channels of data information. (1) Error rate. Error rate indicates the 

(b) The scatter path can provide mini- quantity of bits of the transmitted signal that will 

mum acceptable performance for 12 channels of appear at the receiving terminal as error bits. If 

data and 24 and 12 channels of voice, tyletype- the error rate is 11x 105, it indicates that not 

writer or facsimilie information. more than one bit out of every 100,000 trans- 

(c) Other considerations required. mitted will be in error when received. For an 

1. Effect of field vegetation (para error rate of 1x 107%, not more than one bit out 

2-31). | of every 100 transmitted will be in error when 

2. Effect of rainfall (para 2-32). received. Error rate increases with increasing 

Change 2-41 
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24 CHANNEL DATA, 

ZERO MARGIN FOR 12 CHANNEL DATA. 

ZERO MARGIN FOR 24 CHANNEL VOICE, TTY, OR FACSIMILE. 

path length, increasing number of pem channels, 

and increased multipath propagation. 

(2) Propagation reliability. Propagation re- 

liability concerns two factors: percentage of re- 

liability and percentage of service probability. 

2-42 

EL5820-595-l2-114 

function of effective angular distance. 

(a) Percentage of reliability. Percentage 

of reliability indicates that a given error rate is 

not exceeded for a specified percentage of the 

year. The chart information, figure 2-26, is based 
on specific time block 2 as defined by Note 101 



of National Bureau of Standards. Time block 2 

represents the time period of the year which pro- 

vides the worst troposcatter propagation condi- 

tions. This condition exists during the afternoon 

hours of the six coldest months of the year. For 

other periods of the year the performance margin 

can increase as much as 20 db. 

(b) Percentage of service probability. Per- 

centage of service probability is a confidence 

factor expressing the probability of achieving the 

percentage of reliability. 

b. Minimum Acceptable Performance Stand- 

ards. For either the 12- or 24-channel pem input 

to Radio Set AN/GRC-143, minimum acceptable 

performance is determined by the type of infor- 

mation to be transmitted. 

(1) Data. Minimum acceptable performance 

standards is established at an error rate of 1 x 
10-5, not to be exceeded for 95 percent of time 
block 2, as defined by Note 101 of National 

Bureau of Standards, with a service probability 

of 50%. 

(2) Voice, teletypewriter, or facsimilie. 

Minimum acceptable performance standards is 

eatablished at an error rate of 11107*, not to 
be exceeded for 95% of time block 2, as 
defined by Note 101 of National Bureau of 

Standards, with a service probability of 50%. 

c. Effect of Operation with Negative Perform- 

ance Margin. Assume that a proposed siting re- 

sults in a predicted performance margin calcula- 

tion (para 2-29b) where the 24-channel CNR 

margin is —5 db for data or voice, teletypewriter, 
and facsimilie. Using the chart in figure OH Pas 
can be seen that the percentage of reliability is 

80% for an error rate of -1x105 or 1 x 
‘o*2, The 80% reliability indicates a degraded 
performance as compared to the established min- 

imum performance standards (b above). At a 

given time, the lower percentage of reliability 

could be tolerated, depending on the requirements 

of a situation. 

2-31. Effect of Field Vegetation 

a. Field vegetation, directly in the path of an 

antenna beam can cause considerable signal loss. 

The degree of loss depends on the density and 

depth of the vegetation, and the proximity of the 

vegetation to the antenna. 

b. Figure 2-28 shows the relationship of ex- 
pected additional CNR margin loss with respect 

to the depth of the dense vegetation that exists 
within the line of the antenna beam path. For 

the first 100 feet adjacent to the antenna, in the 

T™ 11-—5820-595-—12 

beam path, the beam dimension is considered to 

be equal to the diameter of the antenna (10 

feet), and the loss in db will be as shown on the 

chart. Although the chart losses are not accurate- 

ly applicable to distances beyond 100 feet, dense 

vegetation beyond that distance will cause signi- 

ficant signal loss. 

c. As an example, assume that for a predicted 

path, a group of trees, closely spaced and heavily 

foliaged, has a depth, with respect to the direc- 

tion of the antenna beam path, of 75 feet. Also 

assume that the trees nearest the antenna are at 

a distance of 15 feet. In accordance with figure 

2-28, the 75 feet depth of dense foliage would 

cause an additional reduction of CNR margin 

calculated in paragraph 2-29b by 10.2 db for this 

specific case. 

d. Considering the extent of signal loss due 

to dense vegetation, it would be preferable to 

exclude a loss of that type when selecting an- 

tenna sites. 

2-32. Effect of Rainfall 

Attenuation caused by rainfall is a function of 

frequency, distance through rain, and rainfall 

rate. Rainfall rates vary considerably throughout 

the world and, at a given location, also vary with 

time. In general, at 95% reliability, the proper 

K factor for the area accounts for the occasional 

peak attenuations caused by high rainfall rates. 

However, if higher levels of tropospheric scatter 

circuit reliability predictions are desired (greater 

than minimum requirements for 95% reliability), 

additional CNR margins must be allowed for 

rain attenuation. For example, a 100 mile path at 

5,000 MHz would require the following addition- 

al margins if a 99.9% reliability level were being 

calculated: 

Temperate climate 2.7 db 

Tropical climate 9.0 db 

That is, rain attenuation over a 100 mile path at 

5,000 MHz reaches the values listed above for 

less than 0.1 percent of the year for the area 

described. 

2-33. Effect of Transmitted Power 

Reduction 

If the performance margin obtained in paragraph 

2-29b is positive, it may be desirable to reduce 

the transmitted power (para 3-24) to lower in- 

terference with other communications circuits in 

the area and to prevent overloading the AN/ 

GRC-_143 receivers. It is desirable to maintain a 

dua! receiver AGC meter reading no greater than 

Change 2-43 
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Figure 2-27. Performance margin as a function of path reliability and bit error rate. 

120, which corresponds to a CNR of approxi- 

mately 60 db. However, a reduction of trans- 

mitted power to below 500 watts will cause a 

power amplifier alarm condition, which should be 

avoided. Transmitted power below 1 kw, how- 

ever, causes a reduction in performance margin 

in accordance with figure 2-29. The adjusted 

performance margin can be calculated as follows: 

Performance margin (adjusted) = Performance 

margin (para 2-29b) — Reduction of CNR 

margin (fig. 2-29). 
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2-34. Alternatives if Predicted Performance 
Margin is Negative 

When the calculation in paragraph 2-296 results 

in negative performance margin such as the 

sample value obtained for 24 channel date in 

paragraph 2-30c, then the communication path 

will provide performance below minimum ac- 

ceptable standards. For this condition, several 

alternatives may be taken. 

a. Relocation of Terminals. It may be possible 

to relocate the antenna sites within the same gen- 

eral localities for the purpose of reducing the 

antenna elevation angles. This would result in a 

reduced effective angular distance 6 (para 2-28) 
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Figure 2-28. Reduction of performance margin as 

a function of depth of trees. 

and in turn increase the CNR margin value (fig. 
2-26). 

b. Other Types of Propagation. 

(1) When horizons are extremely elevated, the 

mountainous terrain normally associated with 

these conditions offers a possibility of using 

obstacle gain of knife edge diffraction paths. A 
path profile made from the topographical maps 
should indicate if a common horizon does exist. If 
such a condition is available, the resultant loss is 

normally less than an equivalent length troposcat- 
ter circuit. 

(2) Another possibility is the use of a moun- 

tainside as a passive reflector. Visual checks or 

investigation of topographical maps indicates if 
reflection is possible. 

c. 24- to 12-Channel Operation. If switching from 

24- to 12-channel operation can be tolerated, a 3-db 
CNR margin increase is gained. 

d. Operation Below Minimum Acceptable Stand- 
ards. Operation below minimum acceptable stand- 

ards can be an alternative if the requirements of a 

situtation can justify a lesser degree of communi- 

cation reliability (para 2-30b). 

2-35. Antenna Placement and Assembly 

When the performance prediction has been made 
and approved, the antenna placement can be 

made. Antenna placement and assembly proce- 

dures for Antenna Group AN/TRA-37 are covered 

in TM 11-5985-324-15. Antenna placement location 

should be made in accordance with geographical 

coordinates and general directions determined in 

accordance with paragraph 2-26b. 

2-36. Antenna Orientation 

Prior to antenna orientation, it is required that all 

antenna associated equipment is installed and 

prepared for operation. 

a. Coarse Orientation. Using the procedures in 

TM 11-5985-324-15, adjust each antenna elevation 

control to orient the antennas to the elevation 

angles determined in paragraph 2-27. Using 

Change 5 2-45 
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Figure 2-29. Effect of reduced transmitted power on CNR margin. 

the topographical maps (para 2-23), determine 

the desired azimuth bearing of the antenna and 

adjust each antenna azimuth control to orient the 

antennas to the required setting. Make certain 

that the topographical map declination diagram 

as concerns true north, grid north, and magnetic 

north, is taken into account when adjusting the 

antennas for azimuth setting. 

b. Fine Orientation. Coarse antenna orienta- 

tion should position the antennas so that order 

wire communications (para 3-17) can be estab- 

lished between the radio equipment sites. It is 

assumed hat operating frequencies have been 

predetermined (para 3-10). 

(1) Apply the starting procedures (para 3- 
12) and power amplifier tuning procedures (para 

:3—15). 

(2) Perform steps a through h of paragraph 

3-18. 

2-46 

(3) At one equipment site, while observing 

the CHANNEL A meter on the antenna align- 

ment indicator, slowly adjust the antenna azimuth 
control in one direction until a maximum meter 

indication is obtained. If the meter indication de- 

creases or remains at zero, adjust the azimuth con- 

trol in the opposite direction until a maximum 

meter indication is obtained. 
(4) Slowly adjust the antenna elevation con- 

trol for a maximum meter indication. 

(5) Repeat the azimuth and elevation con- 
trol adjustments for a maximum average antenna 

alignment indicator meter indication and record 

actual meter indication. 

NOTE 
It is important to maintain voice com- 

munication during fine orientation. 

(6) Notify the distant site to adjust their 
antenna azimuth one or two degrees to either side 

of their original setting. 



(7) Repeat step (3) above at the local an- 

tenna site for maximum average meter indication 

and record the actual meter indication. 

(8) Notify the distant site to adjust their 

antenna azimuth one or two degrees to the op- 

posite side of their original setting. 

(9) Repeat step (3) above at the local site 
for maximum average meter indication and record 

actual meter indication. 

(10) Compare the average maximum meter 

indications recorded in steps (5), (7), and (9) 

above and determine if there is an increasing or 

decreasing trend to either side of the original 

azimuth setting of the distant site. If the trend 
is decreasing to both sides of their original 
azimuth setting, then the optimum azimuth ad- 

justment for the distant antenna is near their 

| original setting. If there is an increasing trend to 
cither side of their original azimuth setting, then 
advise the distant site to continue to adjust their 
azimuth in discrete one-degree steps in the direc- 

tion of increasing average maximum meter indica- 

tion. Adjust the azimuth of the local antenna for 

maximum meter indication. Repeat this procedure 
as often as necessary to insure that the antenna 

at the distant site is properly oriented in azimuth. 

This also automatically orients the local antenna 

to the optimum azimuth setting. 

TM 11-—5820-595-—12 

(11) Notify the distant site and have them 

adjust their antenna elevation angle for maxi- 

mum antenna alignment indicator meter indica- 

tion at the distant site. 
(12) Adjust the elevation of the local anten- 

na for maximum antenna alignment indicator 

meter indication at the local site. This should 

provide for near optimum antenna alignment at 

both distant and local sites. Further minute azi- 

muth and elevation adjustments at both sites 

should be made to obtain optimum results. 
(13) Position the antenna alignment indicator 

on the second antenna. 

(14) Preset the second antenna azimuth and 

elevation controls at both local and distant sites 

to the optimum settings of the first antenna at 
their respective sites. This should provide for 

near optimum settings of the second antenna. 

(15) Observing the antenna alignment indi- 

cator CHANNEL B meter indication, optimize the 

azimuth and elevation settings of the second an- 

tenna at both local and distant sites. The ‘maxi- 

mum average meter indication obtained at both 

sites for both antennas should be nearly the 

same. Record the actual meter indications. 

(16) Perform steps 7 through o of paragraph 

3-18. 
(17) The site is now ready for initial AN/ 

GRC-143 adjustments (para 2-14). 

2-47 
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CHAPTER 3 

OPERATING INSTRUCTIONS 

Section 1. CONTROLS AND INDICATORS 

3-1. General 

This section describes all radio set front panel 

controls, indicators, fuses, circuit breakers and 

test points. Internally located controls and test 

points are covered in the Direct Support, General 
Support, and Depot Maintenance Manual, TM 

11-5820-595-35. 

3-2. Damage From Improper Settings 

The following precaution must be observed when 

setting the power amplifier controls: Do not set 

the MAIN POWER circuit breaker (fig. 3-11) 

on the power amplifier circuit breaker panel to 

OFF until the power amplifier fans and blower 

have stopped running. The power amplifier fans 

and blower will stop running 3 to 4 minutes 

after the MAIN POWER SWITCH (fig. 3-10) 

on the power amplifier meter panel has been de- 

activated (MAIN POWER SWITCH lighted white 

when deactivated). 

3-3. Transmitter Controls and Indicators 

a. Transmitter-Meter Panel (fig. 3-1). 

‘Control, indicator, or 
test jack 

POWER ON-OFF switch (red). 
5 AMPS SLO-BLO fuse and neon indicator _-______-_____1_. 

AD LOemySdy Slo T indicator.22-=2 et a 

Per RAIN DICATOR.- 22222 SoU seco ea 

FUNC GOT ee © ee ee eee 

Pera UARM indicator=—<2- "Sel SS lol ae Sees n ea 

RING pushbutton switch (black, momentary)) -~---------_- 

Turns transmitter on and off. 
Fuse protects primary power circuit. Neon indicator lights 

Function 

when fuse has blown. 

-Green light indicates radio test set is off. Red light 

indicates radio test set is on and supplying a test signal 

to receiver. 
.Green light indicates shelter mounted waveguide switch 

is locked into antenna or dummy load position. Red 

light indicates waveguide switch is between positions. 

Green light indicates normal operation; amber light 
indicates RING pushbutton on the transmitter meter 

panel has been pressed, or order wire signaling tone 

is being received. 
_Green light indicates normal radio set operation. Red 

light indicates traffic or equipment failure in the 

transmitter, digital data modem, receiver, or power 

amplifier. 
_Orginates 1600 Hz order wire signaling tone. 

RESET pushbutton switch (black, momentary open) ---_--_ _When pressed, silences audible alarm. 

eens _ Provides indication of function selected by meter selector 

switch. Contains four color coded bands (black, 80 to 

120; blue, -20 to +20; orange, 90 to 110; and yellow 

30 to greater than 150 that correspond to color dots on 

the meter selector switch. Numbers refer to meter in- 

dications. 

Meter selector switch (black) _-----.----~-----222222-5222 _Connects meter to any one of 14 metering circuits. 

Meter Causes meter to 

Sw pos. band indicate 

GEE (TRANSIT)  None_-_-...-- 2... Zero; shorts 

meter terminals 

during transit. 

3-1 
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‘Control, indicator, or 
test jack Function 

; Meter Causes meter to 
Sw pos. band indicate 

OWiL Es ee eee ee Oranges. ood Order wire signal 

level at attenua- 

tor assembly 
1A3. 

TEST LEAD(+)---Black______-_______ De voltage level 

applied to 

TEST LEAD 
jack. 

TEST LEAD @) ‘Black?_°=) 222 Same as above. 
MODULATOR Biask?. Frequency control 

CONTROL. output level in 

modulator 1A8. 
MODULATOR Bisekon2sceess ee Carrier level of 
OUTPUT modulator 1A8. 

FREQ CONTROL’ ~Blues22._ == Frequency correc- 

CTR FREQ. tion input to 
modulator 1A8. 

FREQ CONTROL Black_-..__.--.---- Limiter level of 
OUTPUT. electronic 

frequency con- 

trol 1A7. 

LRAKEIC 2222 Oranges... ee Input signal level 

applied to 
modulator 1A8. 

SYNTHESIZER __-Yellow___.___-__-~-- Ouput level of 
frequency syn- 

thesizer 1A14. 

AMPL-MULT_____- VelloW. cee Output level of 
amplifier- 
frequency multi- 

plier 1A11. 
22ND MOLT. VY GOW ste ee ee Output level of 

2nd frequency 

multiplier 

‘ 1A10A1. 
38RD MULT Yellow... esau Local oscillator 

(LOCAL OSC). level at frequen- 

cy mixer 1A9. 
RF: POWER._..._.. Yellow...2.2-Sus248 Transmitter output 

level. 
REFL RF POWER None-__----------__. Reflected RF 

power level. 
TEST LEAD gackc(black) st. 2s 2s6t ee ee eee - Provides test access to panel meter through meter selector 

switch. Patches with any black or green test jack. 

Loudpeaker_ 2) 8 oe ere an ee ee Monitors order wire traffic, order wire signaling tone, 
and provides audible alarm tones. 

SPEAKER VOLUME control (black) -._._.__________-__-_- -Controls order wire loudspeaker volume. Does not con- 
trol alarm or ringing signal volume. 

SYNTH OVEN indicator with PRESS TO TEST push- White light indicates correct oven temperature. Lamp 

button switch. not lighted until oven temperature has stabilized. 
The indicator lamp can be checked by PRESS TO TEST 
function. 

TRAF inditator2) 2a Foi ee eee ee Green light indicates normal traffic operation. Red light 
indicates loss of traffic input to modulator 1A8. 

RF POWER indicatorssaceces 2234-8h thoes Cae _Green light indicates forward RF power from transmitter 
is normal. Red light indicates RF power from trans- 

mitter is below normal. 
SYNTH LOCKrindicatorsess fi 3c cde eas 25 eh ceeded: Green light indicates frequency synthesizer 1A14 

operation is normal. Red light indicates 1.5625 kHz 

signals from variable frequency divider No. 2 1A14A5 
and standard RF oscillator 1A14A7 are not phase 
locked. 
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‘Control, indicator, or 
test jack Function 

re Wy Itt andicator_—- 7-_ Green light indicates normal operation. Red light 

indicates high transmitter output vswr. 

Green light indicates normal operation. Red light indi- 

cates failure in cable-to-radio path of digital data 

modem 1A12. 
RADIO TO CABLE MODEM indicator_______._-_-------_-- Green light indicates normal operation. Red light indicates 

failure in radio-to-cable path of digital data modem 1A12. 

CABLE TO RADIO MODEM indicator___________________ 

METER METER SELECTOR LOUDSPEAKER 

TRANSMITTER 
RADIO|INTER 
TEST I ock OUT by F SYNTHESIZER 
. G7 AMPL MULT 

~ SWITCH 

MODULATOR Om 35RD 
Lcontro—” (LOCAL Osc) 

RF POWER 
ia 

SO REFL RF POWER CABLE [RADIO OG ee ~ RADIO |CABLE 
5 AMPS RING RESET 7 (TRANSIT) MODEM |MODEM 
SLO-BLO 

PRESS TO TEST 

Figure 8-1. Transmitter meter panel, controls and indicators. 

EL5820-595-12-40 

b. Power Supply 1A1 (fig. 3-2). 

Control, indicator, or test jack Function 

/ )S1 through DS4 and DS6 through DS12 indications_____ Green light indicates normal operation of voltage regulator 

modules. When indicator is extinguished it indicates 

associated voltage regulator module is inoperative, 

or indicator lamp is defective. 

eee a re eee Protects 11.0 volts ac circuit of 5/6 v regulator 1A1A1 

RE OAM me ee ee Protects 11.0 volts ac circuit of 5/6 v regulator 1A1A2 

lll lea A eR aR ta a pp np Protects 8.5 volts ac circuit of 5/6 v regulator 1A1A8 

I a in ck me rte Protects 8.5 volts ac circuit of 5/6 v regulator 1A1A4 
cn ne ee ee -Protects 13.5 volts ac circuit of 12 v regulator 1A1A6 
a Sl a Se Protects 15.0 volts ac circuit of 12 v regulator 1A1A7 

a a a ar Rae! the owen tee a Protects 16.5 volts ac circuit of 12 v regulator 1A1A8 

DURE i as es = eS Rea Protects 15.0 volts ac circuit of 12 v regulator 1A1A9 
tl a SN Eos A =p Protects 16.0 volts ac circuit of 15/28 v regulator 1A1A10 
I ee 2658 0) Ee kee eee Bae ens Protects 27.5 volts ac circuit of 15/28 v regulator 1A1A11 

I eee Protects 30.0 volts ac circuit of 15/28 v regulator 1A1A12 

er eer yerom test jack’ (black). -ces2cccsensensaweeessecs Provides test access to de output of 5/6 v regulator 1A1A1 
Pelee test jack -(black).....-.---sece cee -Provides test access to de output of 5/6 v regulator 1A1A2 

eee oeaver cm test jack (black)-~ 22-3 - 2 22223 Seo). Provides test access to dc output of 5/6 v regulator 1A1A3 
eevee Ww test jack (black) _—°-_2°_ =o Soe ae -Provides test access to de output of 5/6 v regulator 1A1A4 

rrraieeve Ww test jack (black)__-________ Provides test access to de output of 12 v regulator 1A1A6 

mee ori2 y OW test jack (black) -2_22..20t4.._L_-_._____J Provides test access to de output of 12 v regulator 1A1A7 
ri eeert i vest jack (black) ~~. = eee Provides test access to de output of 12 v regulator 1A1A8 

felry—12ZV¥V PFCOM/XTMR test jack (black) ~----..---___-_=__ Provides test access to de output of 12 v regulator 1A1A9 
TP10 +15V XMTR test jack (black) _-__________ = yen Provides test access to de output of 15/28 v regulator 

1A1A10. 
ferell +Z28V OW/XMTR test jack (black) _..-__-__--_______ Provides test access to de output of 15/28 v regulator 

1A1A11. 

erage reny XMTR test jack (black) ..._...~=2...--s-_==_- Provides test access to de output of 15/28 v regulator 

1A1A12. 
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\AIAI \A\A2 IAIA3 IAIA4 |\AIA6 IAIA7 \AIA8 1IAIA9 IAIAIO IAIAII IAIAI2 

4\O [1 [7O TO TO Ilo lo T1O TO RP 

REG, REG, REG, REG, REG, REG, REG, REG, REG, REG, 
vot, || vout, || vouT, || VOLT, voLT, |} vout, || vott, || vott, || vout, || VOLT, 
5/6v || 5/6V 5/6V 5/6V l2v lev lav || 15/2ev || 15/2ev || 15/28v 
650532 650532 650532 650532 65053! 65053! 650531 650530 650530 650530 

rs ie 50 AR, re 5) 5D 
TPIT DST ~TP2" 0S2) TP3e0S3 SaR4) DS4 TP6 DS6 TP7 DS7 TP8 OSB TPS DS9 TPIO OSIO TPIl DSI TPI2 OSI2 

©o @oeOo0@o ©oe@e2@o0@Qo0G0Q0Qe0 Qe 
+5V PCM +5V PCM -6V PCM -6V OW +12V0W +12VOW  +12V PCM -I2VPCM/XMTR +i5V XMTR +28V OW/XMTR +28V XMTR 

ELS5820-595-12-41 

Figure 3-2. Transmitter power supply 1A1, controls and indicators. 

c. 100 MHz Oscillator 1A2 (fig. 3-3). 

Control, indicator, or test jack Function 

ON-OFF switch (toggle) +... aL cere ae ee Switch pos. Action 

ON@ 222 Turns 100 MHz oscillator 1A2 on and 

causes RADIO TEST SET indicator on 

transmitter meter panel to light red. 
ON: soe ee Turns 100 MHz oscillator 1A2 off and 

causes RADIO TEST SET indicator on 

transmitter meter panel to light green. 

Indica torensetcese nner eud crete seeee eeEneE enema tens When lighted indicates +15 vde is applied to 100 MHz 

oscillator 1A2. 

LEVEL ADJ control (black) ~..---t-2---=--=s2- 25 2=---- Sets output level of 100 MHz oscillator 1A2. 

TP1 + 15V testJack (black) / OL 20) S22 ae eee Monitors +15 vde applied to module. 

d. AF-RF Amplifier 1A4 (fig. 3-3). 

Control, indicator, or test jack Function 

TRAFFIC LEVEL ADJ control (black) 2 22 eee -Sets level of pem signal applied to modulator 1A8, via 

1.3-MHz low pass filter 1A6. 

TP1 +15V test jack (black) _.-_--------------------------- Monitors +15 vde applied to module. 

e. Alarm Monitor 1A5 (fig. 3-3). 

Control, indicator, or test jack Function 

TP1 +28V test jack (black) -215.5.-4,<245-<e=-sas-peeees Monitors +28 vde applied to module. 

TP2-12V test jack (black) ------------------------------ -Monitors —12 vde applied to module. 

} f. 1.8-MHz Low Pass Filter 186 (fig. 3-3). 

Control, indicator, or test jack Function 

INPUT filter tuning control (red) —-.--__—_-_-_2 eee Tunes input to 1.38-MHz low pass filter 1A6. 

OUTPUT filter tuning control (red) -_--------------------- Tunes output of 1.3-MHz low pass filter 1A6. 

g. Electronic Frequency Control 1A7 (fig. 3-3). 

Function Control, indicator, or test jack 

LIM LEVEL¢i8ST control (red) 222222222 eee 

LIM VEVEL-2ND control: (red) 2220 onan nen ee 

3-4 Change 

-_Tunes first limiter stage. 

-Tunes second limiter stage. 



meee OUTPUT LEVEL. test jack (red) --=2--.__-- -"-<2-2 

TM 11-5820-595-12 

Control, indicator, or test jack Function 

Seed LVL Control (red) __--__________--§__ -Tunes primary winding of discriminator transformer. 

te econiro: (Ted). Tunes secondary winding of discriminator transformer to 

crossover frequency. 

Rn et reesy tacks (Ted). ee be a. Provides synchronizing output for test purposes. 

b. Monitors output of switching oscillator. 
gr2 2ND LIM LEVEL test jack (red) _-_-__.__----__--._|- Monitors rectified limiter output level. 

Seenre fy teattock (red) 222222 socket Monitors afc correction signal applied to afc phase de- 

tector 

eines, tark (Ted) ___._._____ ii. ._--_-a———4=- Monitors discriminator output level. 

Remeeiay test yack (black)o.2 a Monitors +15 vde power source. ~* 

h. Modulator 1A8 (fig. 3-3). 

Control, indicator, or test jack Function 

errr ed ne ee ee Interrupts connection to electronic frequency control 

1A7. 
rena Vere -Tunes 150 MHz oscillator. 

IE OD ee a ee. Sets deviation sensitivity. 

er Paey ese yack’ (black) 2-~.. ~~ - --_ se ere Monitors +15 vde power source. 
eee ee eemrned. (black) 2-2 e+ ste eee 
TP3 CONTROL LEVEL test jack (red) -___--______-_---- 

-Monitors +28 vde power source. 

-Monitors rectified control level output. 

-Monitors rectified 150 MHz output. 

1. Frequency Mixer 1A9 (fig. 3-8). 

Control, indicator, or test jack Function 

na heer ee emer See YEE St ST nn ee _Tunes input circuit of crystal mixer 1A9A1. 

j. Amplifier-Frequency Multiplier 1A11 (fig. 3-3). 

Control, indicator, or test jack : Function 

eee teeceeck (black)... -Monitors +28 vde power source. 

TP2 LOW PWR AMPL LEVEL test jack (red) ---__---___- -Monitors rectified 284.375—303. 125-MHz signal from 

low level amplifier. 

TP3 HIGH PWR AMPL LEVEL test jack :(red) __________ _Monitors rectified 234.375-303. 125-MHz signal from 

high level amplifier. 

k. 4.4-0-GHz Bandpass Filter 1FL3 (fig. 3-3). 

Control, indicator, or test jack Function 

See URN, knob (black) 2_-_.1-_____-___-_ 33 -Tunes 4.4—-5.0-GHz bandpass filter to transmitter operat- 

ing frequency. 

cmeereer ciel indicator___------ + -. 4 ee Indicates selected transmitter frequency. 

l. Radio Test Set p/o 1A15 (fig. 3-3). 

Control, indicator, or test jack Function 

emer OS eae Monitors circuit selected by meter switch and indicates 
12-or 24-channel mode calibrate level. 

Meter switch connects meter to any one of four 

circuits. 
Meter Causes meter to 

Sw pos band read 

ORF CLRANSLL) ie NUBGosca- 3-65 No deflection ; 
shorts meter 

terminals when 

equipment is in 

transit. 
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Control, indicator, or test jack 

RCVR CHAN A selector switch (black) (rotary)__-_______ 

Function 

Meter band Causes meter to read 

OSC LEVEL__--__- Black 2. 4-te-0dee00 Output level of 

100-M Hz oscil- 

lator 1A2. 
COR ose tee cook eee Leow. a apbaodaas Crystal current 

of diode CR1 in 
crystal mixer 
1Z1. 

i 4 alg Res ae YY GLO Wieieeac canes Crystal current of 

diode CR2 in 

crystal mixer 

1Z1. 
_Switch selects any one of four output levels to receiver 

channel A. 

Sw pos 

Sw pos Output level selected 

T +* 308. o-oo ee Se 30 db above threshold. 

TY 20 ee ee ees ee 20 db above threshold. 

Te eee Soe oe rere Receiver threshold level 

(-100 db for 12 channel 

operation, —97 db for 24- 

channel operation. 
fe ed ee ee 8 aa a 8 db below threshold. 

RCVR CHAN B selector switch (black) (rotary) ~-__----~- _Switch selects any one of four output levels to receiver 
channel B. 

Sw pos Output level selected 
fie | | SER Ra Mme cere Sty 30 db above threshold. 

sab 20 eee oe ee eee eee, 20 db above threshold. 

/ ARNO te Roe le et Receiver threshold level 

(—100 db for 12 channel 

operation, —97 db for 24- 
channel operation. 

T-8 __-oseceu eee 8 db below threshold. 
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METER METER 
SWITCH 

RCVR CHAN B 

U T+20— ng 

T-RCVR THRESHOLD 

T+30 lio Oe—s —T-8 

Lever 4 OFF 
(TRANSIT) [—NOJ Ie) i @ 

RApIO «OSC INFY e) 0 
TEST T NO.2| Ge ) i : 

Lever SET i 

42 S LEVEL - OS OUT. 

oe . a AC) ‘evel 

Osc, aah apy 
g C 

as Petree repre ® | O_| 

were) PLATE ASSY 

({XMTR) 
651157 @ 

TPI 
Y N) in O MODULATOR, +26V 

PCM OUTPUT in tiy CONTROL RADIO XMTR RF fl ®) Thao 
ATTEN ASSY C) Any | | ELECTRONIC 6. EN I2cHAN | lawoCar-rr| | FREQUENCY Ca Fey 

: AF - 650505 PCM 650500 150 MHZ . Qn i sicowe Z 1A4 650514 ny OUTPUT ¢ poke ed 

eS OUTPUT LEVEL 
i Ose” Frea. | ff 

od J2 © tea) MULT Qh | AMPLIFIER- OUT Lever (WINPUT MON! | grou | AE) | reece. mutt, 
MIXER | | oooecs (yy || | _xuTR 

TP3 FREQ. CONTROL A oxnter 
LEVEL FREQ 7 

oa G coral | | | 2ND MULT 
MONITOR O 

TPI+ISV 6 
IAS cis ISOMHZ 

aa JIINPUT duit 
ALARM -MON. » LP, 

650504 1.3 MHZ @) ©) ff 

ee) | 
{T) R2 SI JI 

|e | RoutPur 

[ef jal ej et} [eo Pot % 

1A7 1A8 IAS IAIO IAll 

FILTER 
TUNING 
CONTROL EL5820-595-12-42 

Figure 3-3. Transmitter plate assembly 1A15, module controls and indicators. 
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m. Digital Data Modem 1A12 (fig. 3-4). 

Control, indicator, or test jack Function 

TRAFFIC SELECT 12 CHAN/24 CHAN switch ______--- _Modifies digital data modem timing for 12-channel or 

24-channel operation. 

CABLE LOOP TEST NORMAL/TEST switch (toggie)___-_|.In TEST position, FROM CABLE traffic is looped and 
returned as TO CABLE test traffic. The switch is placed 
in the NORMAL position for all radio set operation 

except troubleshooting. 

THRU OW RECEIVE LEVEL ADJ control (green) ______|-+ Adjusts CABLE FROM incoming order wire level. 

4,608 KHZ FREQ ADJ control (red)------_.----_--.._-_- _Provides a frequency correction range to compensate for 

aging effects of 4,608 kHz veo 1A12A1 and 1A12A14. 

CABLE LG (MILES) indicator group 1/4 mile indicator ___| White light indicates equalization provided for 1/4- 
mile cable length. 

1/2-mile indicator... Leen eee White light indicates equalization provided for 1/2- 

, mile cable length. 

3/4-mile indicatorm. oo ee ee White light indicates equalization provided for 3/4- 

mile cable length. 

i-MD indicator 22-3. oe) gee =. 2 we White light indicates equalization provided for 1-mile 

cable length. 

TP1. +12V test jack (black)... 2 eee ae ee ee -.Monitors +12 vde power source. 

TR2:+5V (A) testijack (black) -— 5 oe _Monitors +5 vde power source A. 

TP3. +3 V4 8) test jacks( black) —2. 2. ae _Monitors +5 vde power source B. 

TPS-6V test ack (Diack) og oe te ee et Monitors —6 vde power source. 

TPS —12V test jack (black) J_@ye____. ee Monitors -12 vde power source. 
TP6 VCO CABLE test jack+(green)-seseee=s Monitors voltage input to 4.608 kHz vco 1A12A1 in 

terms of a de voltage. 

TP? VCO RADIO ‘test ‘jack’ (green) 7. ee ee Monitors voltage input to 4,608 kHz veo 1A12A'14 in 
terms of a de voltage. 

Failure indicator lamp 1A12A2DS1, 1A12A38DS1, Green light indicates no failure detected. Extinguished 

and 1A12A4DS1. lamp indicates failure detected in cable-to-radio 

path of digital data modem 1A12. 

NORMAL/TEST switch 1A12A6S1 (rotary) _--_--__-___-_ In NORMAL position, the age signal from the receiver 
is applied to the radio digital regenerator. In TEST 

position, the age signal from the receiver is inhibited 

and a fixed age voltage is supplied. 
NORMAL/TEST indicator lamp 1A12A6D'$1_-----_--__---_ Red light indicates NORMAL/TEST switch 1A12A6S1 

is in the TEST position. Extinguished light indicates 

NORMAL/TEST switch 1A12A6S1 is in the NORMAL 
position. 

Test jack, 1A1Z2A5TP1, upper. (green) -..-____-—-__ Monitors received order wire signal. 

Test jack, 1A12A5TP2, lower, (green) _2__________-___2_— -_Monitors transmit order wire signal. 

Test Jack TLAIZATTPI, (green) ..34-1.-2 3 ee Monitors recovered order wire signal. 
Failure indicator lamp 1A12A8DS1, 1A12A9DS1, Green light indicates no failure detected. Extinguished 

1A12A10DS1, 1A12A12DS1, 1A12A13DS1. lamp indicates failure detected lin radio-to-cable path 

of digital data modem 1A12. 

n. Order Wire Assembly 1A18 (fig. 3-5). 

‘Function Control, indicator, or test jack 

TEST TONE pushbutton switch (black) (monentary)_----__|.a. When switch is not pressed it connects output of a 1.1 
kHz oscillator (1418A2) to audible alarm circuit. 

b. When pressed, switch routes a 1.1 kHz test tone to 

all order wire circuits. 
Red light indicates a defective circuit has been selected 

for test by the MODULE TEST selector switch. 

Lamp condition can be checked by pressing the button 

lens to operate the pushbutton switch. 
Selects one of 12 items to be tested in order wire assem- 

bly 1A13. 
Sw pos Item under test and location 

| 5 n tel tl Re a SM einai, 4-kHz monitor, 4-kHz 
oscillator, and MODULE 
TEST indicator lamp on 

board No. 1 1A13A1. 

MODULE TEST indicator lamp/pushbutton switch__------ 

MODULE TEST selector switch (black) (rotary) _--------- 
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Control, indicator, or test jack 

NOTE: 

PARTIAL REFERENCE 
DESIGNATIONS ARE 
CALLED OUT. 
PREFIX WITH IAl2 
FOR COMPLETE 
DESIGNATION. 

A2DS| 

i 

A3DSI A4DSI 

iil SELECT TEST 
12 CHAN NORMAL RECEIVE 

24.cHan Test Gu ® 
OSC, VOLTAGE CONT 

4.608 KHZ 

© e@ 298 
FREQ ADJ 

ASTPI ASTP2 A6SI 
(NORMAL /TEST 
SWITCH ) 

o. Frequency synthesizer 1A14 (fig. 3-5). 

Control, indicator, or test jack 

Thumbwheel switches (4) (black) _-----------__--________ 

| TEST pushbutton switch (black) momentary___----___-___ 
I as i eee 

IIE T OAL Dose ote po es a 

RN i a ee Sore. oe 

Module fault indicator PC RE Lie (5 RR ine 0 oy 

I /| ils LURE Bist 

T™ 11-5820-595-12 

Function 

Su pos Item under test and location 

Y POR ES Laos eye 2 nap 4 hapetetls, Amplifier A5 on board No. 

5 1A13A5. 

eee a7 | ee Sey Amplifier A2 on board No. 

3 1A13A3. 

re PS Oo Amplifier Al on board No. 3, 

1A13A8. 

yh ee et Amplifier A1 on board No. 
4,1A13A4. 

ici tn I I ai sm eco Amplifier A4 on board No. 

5, 1A138A5. 

(2) Di 08 OE ee ee eee Amplifier A2 on board No. 

4,1A13A4. 

epi lag tact NID, areal Ms Abell et Peak limiters (A2 and A3) 

on board No. 5, 1A13A5. 

OE TEN Bela os ed ae Speaker-amplifier A2 on 

board No. A2, 1A13A2. 

IND es 52 oleae ihe Se ie ee 1.6-kHz oscillator on board 

No. 5, 1A13A5. 

Deg a ee 1.1-kHz oscillator on board 

No. 2, 1A13A2. 

Pn ee eee cL Central alarm monitor on 

board No. 2, 1A18A2. 

St INDICATOR LAMPS 2 er 

A8DSI A9DSI AIODSI Al2DSI AI3DSI 

® V4 V2 cage 3/4 IM! Ex 
© O08 6s OO 
he Siwitesy 
TP TP2 TP3 TP4 TPS 

(ORONO) 
+12V+5V(A) +5V(B)-6V -12V 

MH caseY9 Rapiog! | 
© OF 1p & | 

OSC, VOLTAGE CONT | 
4.608_KHZ | 

She 2O, 3 a 

A7TPI A6DSI| 
(NORMAL / TEST 
INDICATOR LAMP) 

EL5820-595-12-43 

Figure 3-4. Transmitter digital data modem 1A12, controls and indicators. 

Function 

-Starting from the left; each thumbwheel switch selects 

and indicates the transmitter operating frequency in 

100, 10, 1.0, and 0.1 MHz increments. 

-Lights module fault indicator lamps when pressed. 
-Protects primary power circuit of dual power supply 

1A14A8. 

Green light indicates +28 vdc is available. Extinguished 

light indicates faulty lamp on dual power supply 

1A14A8 is inoperative. 

-Green light indicates +5 vdc is available. Extinguished 

light indicates faulty lamp or dual power supply 

1A14A8 is inoperative. 

Lights red to indicate a module malfunction. 
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MODULE PRESS TO 
REST TEST 
LAMP 

MODULE TEST MHZ FREQUENCY THUMBWHEEL 
SWITCH INDICATOR DIAL /| SWITCHES 

a) QD |iaD |. Has bse 4 @) ORDERWIRE 2 || SAO MAOAGR S| |5 
MODULE TEST eo 0e12 ve = a = = = = rd -= oO y 2 ROLE ——— 3 Wen o @ 7) be 10 22 FOR MODULE TEST AND TEST TONE SWITCH a} |a he Sh rot nll a oie im) 13 9 cs OPERATING INSTRUCTIONS, REFER TO CHART =a ps a O al Blwotlw Ww) al |= An ON TRANSMITTER DOOR | 10 ms uw] {ofS} |2ie 9] | 2 2 wi} 1S 

Least — CAUTION — a} Jo] |} 2% ofl] [sy2] |e] 2 ar n a] lo oO OF fea a ola © wo u WwW a TEST 6) TO INSTALL OR REMOVE THIS UNIT, EACH JACKSCREW ” oe oO o||l—-llo a|jo a =| SHOULD BE TURNED ATERNATELY 2 TURNS od = ae Mad 9 ed eee ad rey 2 
KQ Lo S| “oul @®@ S a © bore ED Aerial |. OR Sos eal e Sve Sy A oe ee rT eI ao 

MODULE FAULT : 1Al3 
INDICATOR LAMPS ie ; 

EL5820-595-12-44 
Figure 3-5. Transmitter order wire assembly 1A13 and frequency synthesizer 1.1. 

controls and indicators. 

3—4. Receiver Controls and Indicators 

a. Receiver Meter Panel (fig. 3-6). 

a nC Eee 
Control, indicator, or test jack Function 

POWER ON-OFF switch (red) (toesle) fee Ps te -Turns receiver on and off. 
ALL THREE FUSES SLO-BLO POWER 8 AMPS fuse Fuse protects primary power circuit. Neon indicator lights 

and neon indicator. when fuse has blown. 
TDA A1 AMP fuse and neon indicator ho Protects primary power circuit of TDS 2A1. Neon indicator 

lights when fuse has blown. 
TDA B1 AMP fuse and neon indicator _________________ -Protects primary power circuit of TDS 2A2. Neon indicator 

lights when fuse has blown. 
-Provides indication of function selected by mec.» “witch. 

Contains four color coded bands (black, 80 to 12u; blue, 
~20 to +20; orange, 90 to 100; and yellow, 30 w greater 
than 150) that correspond to color dots on the meter 
selector switch. Numbers refer to meter indications. 

-Connects meter to any one of 24 circuits. 

Meter Causes meter to 
Sw pos band indicate 

OFF TRANSIT. “Novel a5 see? oe | Zero; shorts meter 
terminals during 

transit. 
SYNTHESIZER® Yellow Output level from 

frequency syn- 

thesizer 2421. 
AMPL-MULT_____. Y.ellow24se ats. fies, Output level from 

amplifier-multi- 
plier 2A8. 

SND MULT. wee af ee eS 2275-2435-—M Hz 

signal level 

from 2nd f -e- 

quency multi- 

plier 2A7A1. 
MUL OSC Ase uere Black 25, ose Level of 220-MHz 

signal from 220 
MHz veo 2A13. 

MULT OSC B______ Blackicc. Sea Level of 220-MHz 

signal from 220 
MHz veo 2A14. 
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Control, indicator, or test jack 

Sw pos 

FREQ MIXER 
CURRENT 
(83RD MULT) 
Al. 

FREQ MIXER 
CURRENT 
(83RD MULT) 
A2. 

FREQ MIXER 
CURRENT 
(83RD MULT) 
Bl. 

FREQ MIXER 
CURRENT 
(83RD MULT) 
B2. 

AMPL-MIXER 
CURRENT 
Al. 

AMPL-MIXER 
CURRENT A2. 

AMPL-MIXER 
CURRENT B11. 

AMPL-MIXER 
CURRENT B2. 

CARRIER (IF) 
A. 

CARRIER (IF) 
B. 

CARRRIER (IF) 
COMBINED. 

VCO FREQ DIFF 

LOCAL OSC 
POWER. 

TEST LEAD (-) 

TEST LEAD (+) 

TM 11-5820-595-12 

Function 

Meter Causes meter to 
band indicate 

OLLOWetta i Seer Channel A crystal 

mixer current 

at 2A6Z1CRI1. 

Y C1OWeneneceenonoe Channel A crystal 

mixer current 

at 2A6Z1CR2. 

eUOW 62cm e ces Channel B crystal 

mixer current 

at 2A9Z1CRI1. 

CHOW Isesn koe Channel B crystal 

mixer current 

at 2A9Z1CR2. 

OU ee re Crystal mixer 

current at 

2A4Z1CRI1. 

GOW co ceee nate Crystal mixer 

current at 

2A4Z1CR2. 

Pe NONGrens eee eae Age level at IF 

amplifier 2A12. 

WevuOWes SC ASL. Crystal mixer 
current at 

2A11Z1CRI1. 

SOU OW ee ace arenes Crystal mixer 

current at 

2A11Z1CR2. 

NOnG, <= =-7-eer Carrier level at 

IF amplifier 

2A12. 

NONCE toe aade wae Carrier level at 

IF amplifier 

2A15. 

NONG 2a cca oe Combined IF 

carrier level at 

combiner 2A16. 

Blue___-_---------- Relative frequency 
difference be- 

tween 220 MHz 

veo’s 2A138 and 

2A14. 

-Blue____----------- APC output from 

combiner 2416. 

~Orange_---_------_- Traffic level from 

AF-RF ampli- 

fier, 2A19. 

A CGW aoe ae eee Local oscillator 

power level at 

mixer preampli- 

fier A (2A4) 

or B (2A11) 

depending on 

position of 

LOCAL OSC 

POWER selector 

switch. 
Blacksueouceve suse De voltage level 

applied to TEST 

LEAD jack. 
BOAO Ks hehehe usages Same as above. 

3-11 
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Control, Indicator, or test jack 

LOCAL Osc POWER, A-B selector switch (toggle)-------- 

TEST EAD jack(black)——-.—. 2 

OVENS indicator group TDA A indicator with PRESS 
TO TEST pushbutton switch. 

NOTE FORTDA A&B: 
The OVENS indicators will not light when the receiver is equipped with a GaAs FET 
amplifier. Check the front panel of the electrical equipment cabinet for a label. 

TDA B indicator with the PRESS TO TEST pushbutton 
switch. 

MULT OSC A indicator with PRESS TO TEST pushbutton 
switch. 

MULT OSC B indicator with PRESS TO TEST pushbutton 
switch. 

SYNTH indicator with PRESS TO TEST pushbutton 
switch. 

3-12 Change 7 

Function 

Action 

In position A selects meas- 

urement of local 

oscillator power at mixer 
preamplifier 2A4. 

In position B selects meas- 

urement of local oscillator 
power at mixer preamplifi- 
er 2A11. 

Note. Meter selector must be in the LOCAL OSC POWER posi- . 
tion when making these measurements. 

Provides test access to panel meter through meter switch. 
Patches with any black test jack. Meter selector switch 
must be set to the appropriate TEST LEAD (-) or (+) posi- 
tion when making these measurements. 

Lights white when TDA 2A1 oven power is applied. 
PRESS TO TEST switch lights indicator lamp 

Lights white when TDA 2A2 oven power is applied. 
PRESS TO TEST switch lights indicator lamp. 

Indicator not lighted during oven warmup. White light 
indicates oven temperature of 220 MHz vco 2A13 has sta- 
bilized. PRESS TO TEST switch lights indicator lamp. 

Indicator not lighted during oven warmup. White light 
indicates oven temperature of 220 MHz vco 2A14 has sta- 
bilized. PRESS TO TEST switch lights indicator lamp. 

Indicator not lighted during oven warmup. White light 
indicates oven temperature of frequency synthesizer 
2A21 has stabilized. PRESS TO TEST switch lights indi- 
cator lamp. 

Green light indicates normal channel A carrier IF level 
at combiner 2A16; Red light indicates carrier IF failure. 

Green light indicates normal channel A carrier IF level 
at combiner 2A16; Red light indicates carrier IF failure. 

Normal green indication turns red when phase lock alarm 
signal is generated within frequency synthesizer 2A21. 

Normal green indication turns red when traffic failure is 
detected at output of AF-RF amplifier 2A19. 

Normally lighted green. This indicator permits expansion of 
receiver functions and does not indicate an active func- 
tion in the receiver. 

Normal green indication turns red when 220 MHz veo's 
2A13 and 2A14 are not phase locked. 
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' 
; METER SELECTOR 

METER SWITCH 

POWER DUAL RECEIVER 
ON a Ae. 

AMPL- MIXER CURRENT 

| | ; 

A 
eee b 

FREQMIXER BI--\, 
CURRENT 

ei ALL THREE FUSES [3RO MULT] 4@—So o7— COMBINED 
i SLO- BLO L—— Ai —o O— VCO FREQ DIFF 

s—O O~— apc MULT se 
TOAA = TOAB MULT OSC sp On ee rie ih OSC A 

oe nae APs Loca osc_| 
AMPL-MULT POWER 

? SYNTHESIZER 1], ee Shay ? 

\9 POWER 8AMPS_ |AMP | AMP TEST, LEAD ———_- 

INOTE: 
|The OVENS indicator will not light when the receiver is equipped with a GaAs FET 

amplifier. Check the front panel of the electrical equipment cabinet for a label. 

EUS820—5959=12=45 

Figure 3-6. Receiver meter panel, controls and indicators. 

b. Preselectors 2FL4 (Channel A) and 2FL5 (Channel B) (fig. 3-7). 

Control, indicator, or test jack Function 

PUSH TO TURN knob (black) Tunes preselector to receiver operating frequency. 

FREQ MHZ dial Indicates selected receiver frequency. 

Za 

CPI 

FL4 FLS 
Pee earner ey Pa aA 

/ 
BANDPASS 

| deta FILTER BP PRESELECTOR FILTERBP PRESELECTOR | pRESELECTOR 
| ; 651365 
651385 

EL5820-595-12-46 

Figure 3-7. Receiver preselectors 2FL4 and 2FL5, controls and indicators. 

c. TDA 2A1 (Channel A) and 2A2 (Channel B) (fig. 3-8). 

Control, indicator, or test jack Function 

BIAS test_Jacks (two) (black)------------------------------ Monitors TDA bias. 
NOTE: Bias jacks are not on units containing GaAs FET amplifiers. Check front panel for a label. 

Change 7 3-13 
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d. Post Selectors 2FL6 (Channel A) and 2FL7 (Channel B) (fig? 3-8): 

Control, indicator, or test jack | Function SE ater emrtrmireents Ww ee no varie hes an re mao 
PUSH. TOT URS Bon Din ci e ae eee ee ee -Tunes post selector to receiver operating frequency. 
FREQ MHZ idinlst = 3 Se eae, a +Indicates selected receiver frequency. —_——— DF 

e. Local Oscillator Filters 2FL8 (Channel A), and 2FL9 (Channel B) (fig. 3-8). 

Control, indicator, or test jack Function 

PUSH TOsTORN knobalbinek) ee er eae tS 4-Turns local oscillator filters to receiver operating fre- 
| quency. 

FREQ MHZ dial- -2_ eas eee | Indicates selected receiver frequency. 
rrr 

f. Power Supply 2A3 (fig. 3-8). 

Control, indicator, or test jack Function 

DS1 through DS4 indicator.) - 2s eee a “ Green light indicates normal operation of voltage regula- 
| tor modules 2A3A1 through 2A3A4, respectively. Ex- 

_ tinguished light indicates associated voltage regulator 

| module is inoperative, or indicator lamp is defective. 
PSA TUSC soe sn he a os ea ee eee 1 Protects 29.0 volts ac circuit of 15/28 v regulator 2A3A1. 
F2 SA tuse. 2 25 fe a eee ee ee et +Protects 19.0 volts ac circuit of 15/28 v regulator 2A3A2. 
BogA TUS¢ coe es ee 4.Protects 18.0 volts ac circuit of 12v regulator 2A3A3. 
P43 A: fuse oe a ee ee +Protects 30.0 volts ac circuit of 15/28 v regulator 2A3A4. 
TP1 +28V SIG test jack (black) 2c eer ere. -Provides test access to de output of 15/28v regulator 

bP 2ABAT: 
TP2°-15V SIG test jack: (black)to eee .Provides test access to de output of 15/28v regulator 

| 2A3A2. 
TP2e12V SiG test: jack (black) 2232s ee eee a, -Provides test access to de output of 12v regulator 2A3A3. 
TP. +28V AUX test-jack) (black) 2S" >. oe ee ce Provides test access to de output of 5/28v regulator 

| 2A3A4, 
rn 

3-14 
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2A3Al 2A3A2 2A3A3 2A3A4 

NO Ilo Ilo To 7 

REG REG REG REG 
CMB UT 31 ee VOLT |] VOLT || VOLT VOLT 
CHAN A CHANCE 15/28v || 15/28v || i2v |] 15/2ev 

650530 || 650530 || 65053! || 650530 

© eats Y) 

TUNNEL DIODE 
651379 

TUNNEL DIODE 

651379 

i ae © 

ee Mon Re or 
FI F2 F3 F4 
3A 3A 3A 3A 

TPL. OSI TP2_ OS2 TP3_DS3 TP4DS4 
Oo ° fe) ° 
+28V SIG +15V SIG -12V SIG +28V AUX 

FILTER 
BAND PASS BAND PASS 

POST POS 
SELECTOR SELECTOR 

HY ® HY2 
CIRCULATOR CIRCULATOR 
COAXIAL FILTER COAXIAL 

Ae | 
FL8 aes 

FILTER 
FILTER BAND PASS FREQ BAND PASS 

LOCAL MHZ LOCAL 

OSCILLATOR 
Me 6) OSCILLATOR 

» 

© 
EL5820-595-12-47 

}N OT E: TDA1 and TDA2 

have been replaced in Figure 3-8. Receiver TDA 2A1 and TD 2A2, power supply 2A3, post selectors 
certain radios by GaAS_ 9F'.6 and 2FL7, local oscillator filters 2FL8 and 2FL9, controls and indicators. 
FET Amplifiers. 

| g. Mixer Preamplifier 2A4 (Channel A) and 2A11 (Channel B) (fig. 3-9). 

Control, indicator, or test jack Function 

I'P1 IF MON test jack (red)------------------------------ Monitors rectified 70-MHz output. 
jTP2 +15V test jack (black)------------------------------ Monitors +15 vde power source. 

| h. Amplifier-Multiplier 2A8 (fig. 3-9). 

Control, indicator, or test jack Function 

TP1 +28V test jack (black)------------------------------- Monitors +28 vdc power source. 
|TP2 AMPL LEVEL test jack (red)---------------------- Monitors amplifier level applied to frequency mul- 

tiplier group 2A7. 

' i. IF Amplifier 2A12 (Channel A) and 2A15 (Channel B) (fig. 3-9). 

' Control, indicator, or test jack Function 
' 

SeeetsAIN control (green)----------------- 222 Adjust age gain of IF amplifier. 
BUS TP 2 test jack (red)--------------------------------- Monitors age voltage. 
mM SET control (green)------------------------------- Not used. 
AGC DET TP1 test jack (green)------------------------ Monitors age detector voltage. 
mGC SEL switch (black) (rotary)----------------------- Selects one of three age configurations. 

Change 7 3-15 
OE 
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Control, indicator, or test jack Function 

: Sw pos Selected function 

ST OSU hysteria sccteyaceh suena en wees Disables age to provide full 
IF gain. 

DILVLON,.cocnecmwntanis eee Connects age amplifier to 
remote detector in com- 

binder 2A16. 

DIVIOR EAS... sheen aes Connects internal IF ampli- 
fier. Used in conjunction 
with antenna alignment 

indicator 4A7 for antenna 

positioning. 

+15V’TP3 test jack (black)) </o%,2--.te yp enero eee era Monitors +vdc power source. 

TF GAIN control. (green) eo cic tee een Adjusts level of 70 MHz IF input signal. 

METER ZEROxontroli(red),. 3.0). cases ee eae aie .. Sets meter on receiver meter panel to electrical zero with 

AGC SEL switch in TEST position. 

i. Freq. Mult.-.VCO, 220 MHz 2A13 (Channel A) and 2A14 (Channel B) (fig. 3-9). 

Control, indicator, or test jack Function 

TP. -+28V, testijack (black) OF -8)s..0.26 - ge es toe Neen eer Monitors +28 vde power source 

TP2:CR1 testjack (black) it ae. © ow ccleaner ree Monitors 220 MHz output of 220 MHz vco 2A13 or 

2A14. 

FREQ ADJ control 3 27.0. 22. be oe © i eee tee Frequency correction adjustment for 110 MHz vco 

2A13Y1 or 2A14Y1. 

k. Combiner 2A16 (fig. 3-9). 

Control, indicator, or test jack Function 

SQUELCH ON-OFF switch (channel A) (toggle) ........... Turns receiver channel A squelch circuit on or off. 

SQUELCH ADJ control (channel A) (green) ..... Sits: ee Sets channel A squelch threshold level. 

TPT test jack (green) a 75 es ioe oi kee sas lerels Wo oie ater eee Monitors channel A squelch level. 

APC ON-OFF switch (channel A) (toggle)................5: Connects or disconnects ape output to 220 MHz vco 2A]3. 

AP@ADYJ control(channel’A) (green) eee... tree etree Monitors apc output level to 220 MHz vco 2A]13. 

TP2 test jack (green)... . ce erent oo ce eerie Monitors channel A APC level. 

AGG, AUTO@-MAN switch (toggle). 7 ween oki ee Selects automatic or manual gain control for IF amplifier 

: 2A12 and 2A15. 

MAN, AGC AD IJicontrol(ereen) mex ort eee eee Manual gain control for IF amplifiers 2A12 and 2A15S. 

AUTO, AGG ADJ control(ereen) mene eerste te eet Sets combined IF output level applied to demodulator 

2A17. 

ALM ADJ control (green)! <2. suas seats ie eae Sets combined IF carrier alarm threshold level. 

TP61—12N test jack (black) 2c merce esteem arpoterr rch ue ete Monitors — 12 vde power source. 

TP4s-15V Test jack (black), secrete ont ont erie atta Monitors +15 vde power source. 

SQUELCH ON-OFF switch (channel B) (toggle) ............ Turns receiver channel B squelch circuit on or off. 

SQUELCH ADJ control (channel B) (green)...............- Sets channel B squelch threshold level. 

TP3itest-jack: (gr e@n) rncwcawarsnemaccesnrecrsanien er eeerInT are Monitors channel B squelch level. 

APC ON-OFF switch (channel B) (toggle).................. Connects or disconnects apc output to 220 MHz vco 

2A14. 

APGADJicontrol(channel By) (eteem yr earns eietts cere nt Sets channel B apc output level. 

TPS. testijack (green), Soc cie..:< cook RIene cnt PR SOR, TORN Ns me orate Monitors channel B APV level. 

!. Demodulator 2A17 (fig. 3-9). 

Control, indicator, or test jack Function 
ee ee ee ee ee ae 

DISGReSEG control (red) se FRre ereee ee Sets crossover frequency of demodulator discriminator 

transformer. 

TP]: 5 Vtestijacki(black) ti-ti emg, ie Sar. etka tea bi ae Monitors +15 vde power source. 

TP4 DISCR test jack (red) se). tects cs et een Monitors discriminator output level. 

DISGR PRIM. control. (red) eet ea Tunes primary winding of demodulator discriminator 

transformer. 

TP3. LIM LEVEDtest jack (red) eee tne rere rere ae Monitors limiter output level. 

ATHAEIM TUNING control(redytmrnn nn ee ee Tunes 4th limiter stage. 

38RD LIM TUNING control (red)"-. create oes Tunes 3rd limiter stage. 

IND LIM TUNING control (red)is bisacuene cla eve teil asa avoir Tunes 2nd limiter stage. 

IST. LIM: TUNING controll (ed) cece an) roe tees Tunes Ist limiter stage. 

TP2ZINPUT LEVEL test:jack (red) 2a teen: ni att ie Monitors 70-MHz IF input level to demodulator 2A17. 

Deen ee ee eee eee eee eee ee eee ee ene eee eee ee a aaTaaEEEEREEEEEDINEEERoeEeTEETe LE 

3-16 Change 1 
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m. 260 kHz Low Pass Filter 2A18 (fig. 3-9). 

Control, indicator, or test jack Function 

aus fier tuning contro!) (red).22.----2______-__a 
See ieticer tuning control (red) ~.--c- 28a. Lo 

Tunes input of 260-kHz low pass filter. 

Tunes output circuit of 260 kHz low pass filter. 

n. AF-RF Amplifier 2A19 (fig. 3-9). 

Control, indicator, or test jack Function 

fen ArPIC LEVEL ADJ control (black) -_---_-_____________ Sets traffic signal level out of AF—RF amplifier 2A19. 

) TP1 +15V test jack (black) ---------_-__-_--_-__-_---_----__-4-Monitors +15 vde power source. 

o. Alarm Momtor 2A20 (fig. 3-9). 

Control, indicator, or test jack Function 

Seer eer retsack. (black)... 8 eee ae Monitors +28 vde power source. 

eee vevesy sek, (black) ....... 5 ---=2=~.5_-5L sbeeeece =. Monitors -12 vde power source. 

». Frequency Synthesizer 2A21 (fig. 3-9). 

Function Control, indicator, or test jack 

humbwheel switches. (4) (black) _.2_--..+-__.-_-s22 22a. Starting from the left; each thumbwheel switch selects 

and indicates the receiver operating frequency in 100, 

10, 1.0, and 0.1 MHz increments. 
-Lights module fault indicator lamps when pressed. 

Protects primary power circuit. 
Lights green when +28 vdc is available. 

Lights green when +5 vdc is available. 
Lights red when a module fault malfunctions. 

TEST pushbutton switch (black) (momentary) ------------ 

I a A Fa RSE EE a 

Be sinaieenor memgese os eka ad 

ere ee rndeators (6) J.s-_¥L__._Yeces.. ees... 
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Figure 3-9. Receiver plate assembly 2A24 and frequency synthesizer 2A21, module 

controls and indicators. 
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3-5. Power Amplifier, Controls and Indicators 

a. Power Amplifier Meter Panel (fig. 3-10). 

Control, indicator, or test jack 
Function 

Indicates klystron filament voltage in ac volts. Green 

band (5.9 to 7.0) indicates acceptable limits for klystron 

filament voltage. 

Indicates klystron beam voltage in kilovolts. Green band 

(5.0 to 8.3) indicates acceptable limits for klystron 

beam voltage. 

Indicates klystron beam current in amperes. Green band 

(0.3 to 0.6) indicates acceptable limits for klystron 

beam current. 

Indicates power level of function selected by RF MONI- 

TOR SELECT switch. The three color coded bands 

(Yellow, 30 to 50; blue, 0 to 90; and green, 50 to 120) 

correspond to color of associated RF MONITOR 

SELECT pushbutton. 

Connects RF MONITOR meter to any one of three 

circuits. 

Beery bt, meter. ..__.___ --.-----=-.--=----=s=s=ss2- 

RF MONITOR SELECT pushbuttons___------------------ 

Meter Causes meter to 

Pushbutton band indicate 

ANTENNA (CPE RN ti gE Output power in 

FORWARD tenths of actual 

WATTS X watts. Multiply 

10 meter indication 
by 10 to obtain 

actual output 

power in watts. 

ANTENNA RE-  Blue_-------------- Reflected power 

FLECTED in watts. 

WATTS. 

INPUT FOR- Vellow..--—---—-=-- Klystron drive 

WARD MILLI- power in milli- 

WATT. watts. 

Counter indicates klystron filament running time in 

hours and tenths, with a maximum reading of 9999.9 

hours. 

Note. Small operture below hundreds digit will alternately show black 

and white color while indicator is operating. 

Resets control circuits and indicators after a de overload 

or antenna mismatch failure has shutdown high voltage 

power supply. 

a. Controls primary ac power providing: 

(1) Klystron filament power. 

(2) DC power to BEAM SWITCH indicator and 

time delay control 3A5. 

b. MAIN POWER SWITCH indicator light is white 

when power is available, and changes to green 

when pushbutton switch is operated. 

Controls de power to beam gate — de overload control 

8A6. Indicator light is red when pushbutton switch is 

off, and green when pushbutton switch is on. 

Green light indicates status of the following items. 

a. CABINET FANS circuit breaker CB5 is closed. 

b. Dummy load interlock is closed. 

c. Klystron temperature is normal. 

Red light indicates interlocks are open or klystron tem- 

perature exceeds 260°C. 

Green light indicates klystron filament current is normal, 

red light indicates low or no filament current flow. 

TIME DELAY indicator_-------------------------------- Amber light displayed during beam turn-on or blower 

shutdown timing period, lights green when beam turn- 

on timing period has been completed. 

Pere Ter CG heindicat0r...-. —-. .--_--...---+ --seeee Green light indicates normal operation, red light indicates 

high voltage interlock door (fig. 1-14) is open, interlock 

panel is removed, or cabinet fan assembly is removed. 

| FILAMENT RUNNING TIME indicator__-2------------- ; 

RESET pushbutton switch (black) ----------------------- 

MAIN POWER SWITCH (press on-off pushbutton) 

and indicator. 

BEAM SWITCH (press on-off pushbutton) and 

‘ndicator. 

’ ® indicator__-___-------------------------------------- 

FILAMENT indicator___-------------------------------- 

3-19 
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Control, indicator, or test jack 

LOW RE indicator sec eee ee 

ANTENNA MISMATCH indicator. 222 = ee eee 

DC OVERLOADandicator*s 2. ee eee 

FILAMENT VOLTAGE BEAM VOLTAGE 

POWER 
SWITCH 

RESET 

AMPLIFIER, RF 

Function 

Green light indicates klystron beam voltage is on, red 

light indicates beam voltage is off. 

Green lights indicates normal operation with MAIN 
POWER circuit breaker CB1 set to ON. Red light indi- 
cates MAIN POWER circuit breaker CB1 has been 

tripped (set to OFF). 
Green light indicates RF power output is 500 watts 

(minimum). Red light indicates RF power output is 

below 500 watts. 

Green light indicates reflected power is less than 100 
watts. Red light indicates reflected power is greater than 

100 watts. 

Green light indicates Klystron beam current is less 

than 0.55 amperes; red light indicates beam current 

overload circuit has been tripped. 

BEAM CURRENT RF MONITOR 

£99.98 ANTENNA oO INPUT 
FORWARD REFLECTED FORWARD 
WATTS X10 WATTS MILLIWATT 

RF MONITOR SELECT 

© 
EL5820-595-12-49 

FILAMENT RUNNING TIME 

Figure 3-10. Power amplifier meter panel, controls and indicators. 

b. Circuit Breaker Panel P/O 3A9 (fig. 3-11). 

Control, indicator, or test jack 

KLYSTRON BLOWER circuit breaker (black) ------------ 

CONTROL POWER circuit breaker (black) -----_---------- 

CABINET FANS circuit breaker (black) --______-_-__---- 

MAIN POWER circuit breaker (dual section breaker) 

(black). 

BEAM POWER circuit breaker (black) -------___-_--------- 

c. Inverter Regulator Control 3A1 (fig. 3-11). 

Control, indicator, or test jack 

BEAM: VOUT ADJ control (black) 3 8 ie ee eee 

3-20 

Function 

Protects main blower 3A9B1B1 against overload. 

.Protects primary power circuit of low power trans- 

former 3A9T1. 

-Protects blower motors 3A9A26B2 through 3A9A26B5 

of cabinet fans against current overlaod. Auxiliary con- 

tacts form interlock circuit for AIR indicator. 

Serves as a main breaker to protect all 115/230 vac primary 

power circuits within the power amplifier cabinet. 

Protects inverter 8A8 against ac overload. Auxiliary con- 

tacts on circuit breaker interrupt —7.5 vde to beam gate 
de overload control 3A6, and indicator control 3A8. 

Function 

Sets beam voltage level applied to klystron tube 3A9V1. 
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d. Indicator Control 3A2 (fig. 3-11). 

Control, indicator, or test jack Function 

RSID IMINO) ais a cerns ein mcewanino mens cereeaine Monitors output state of beam shutdown circuit. 
ru BOK White) oo. oct Sete eee pe ene -Monitors output state of low rf circuit. 

NSO a a a Se DE -Monitors output of filament sensing and beam time delay 
control circuit. 

EAST a) ---------1.Monitors operational state of air protection circuits. 
Seen SRCK (WHILC) .Not used. 

e. Indicator Control 3A8 (fig. 8-11). 

Control, indicator, or test jack ‘Function 

ere nite) 2 |) ee ee eee .Monitors operational state of ac overload voltage. 
eer TSCk A WEMlC) —————— ne eee eee -Monitors operational state of beam time delay control 

circuit. 

CE 9 TT LO) ee a ee ee ee eer -Monitors output state of antenna mismatch control 

circuit. 
eee WIG) oo ge ee eee ee Monitors operational state of ac interlock protection 

circuits. 
ER cc ee -Monitors operational state of de overload protection 

circuits. 

f. Low RF-Mismatch Alarm and Control 3A4 (fig. 3-11). 

Control, indicator, or test jack Function 

See atcereoncro! (black). ..0 200 21 Ue eee oo .Sets low RF alarm level. 
a ereetaeconinm (blue) 202-4 eee Sets level at which antenna mismatch alarm circuit will 

trigger. 

Taree eee white) 2 =. Monitors applied low RF input level. 
Sen eect nite) fo Si a eee Monitors operational state of beam gate control circuit. 

eee ee ereternite)—_.__- Monitors —7.5 vde through off contacts of BEAM 
SWITCH. | 

Mimentent wacemimy nite) = o>) ooo oe -Monitors detected antenna mismatch input level from 
directional coupler 3A9DC2. 

g. Time Delay Control 3A5 (fig. 3-11). 

Control, indicator, or test jack (Function 

iis Werl control (green) i. 2- LL ees 

7 FP) teat jack (yellow) —--.---.~--~--.s_..--u- ot te ee 
Sets re time constant of blower shutdown control circuit. 

Monitors timing waveform of blower time delay control 
circuit. 

.Monitors ac output of klystron filament current sensing 

transformer 3A9A8T4, 

Pe end TPsitest jacks (white) _..-.....2.22____._____.- 

ithe aOR VOLOW) ———_—- ee ee ee -Monitors operational state of Klystron filament control 
circuit. 

Sener oer Orange)... 2 ee re po Monitors operational state of beam time delay control 
circuit. 

TP6 test jack (orange) -_----------------~---------~--__--- Monitors beam time delay indicator level. 
PA ner) eoncrol- (green) = —~.-s2-=ssoseesese coe eens Sets re time constant of beam turn-on control circuit. 

h. Beam Gate — DC Overload Control 3A6(fig. 3-11). 

Control, indicator, or test jack Function 

even ADJ) control (blue) _...-__......--.--S .Sets de overload alarm threshold. 

Seeeener (White)... ee ee -Monitors operational state of BEAM SWITCH. 
oemreiack (White) 22s 2-2 5-- ola ae eee -Monitors operational state of time delay contol circuit. 
_eeerinck (White)... ee -Monitors operational state of RF mismatch control 

circuit. 
SRMEELTIOCH A WIC) eo oo emer en -Monitors —7.5 vde output of power supply control 3A7. 
DELoE Bek (White) — 2220 ac2 sel eee -Monitors operational state of air protection circuit. 

SS ge 7) ea ARPA mm 2a Monitors operational state of ac interlock protection 

circuits. 
SRS ye) a a Se RS es ee -Monitors operational state of ac interlock protection circuits. 
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Control, indicator, or test jack 
Function 

TRS.tostiJackslwhite) ncusmmeieancal bee ae ‘Monitors operatonal state of de overload protection 
circuit. 

4 TP9 test jack: (white) Manly Sy wu! be aualiigtinn seabtay" Monitors applied DC OVERLOAD level. } 
Monitors output of beam gate control circuit. 
Monitors de overload indicator level. 

i. Power Supply Control 3A7 (fig. 3-11). 

Control, indicator, or test jack 
Function 

TEL teat jack (bkatk) 52305004 en -Provides access to chassis ground for test meter measure- 
ment. 

TP2 and TPs test jacks (white)_c_. cee ‘Monitors 28.5 vac power source. TPA ‘test jack (blue) =. ee | Monitors rectified but unfiltered -12 vde output. TPS test jack '(red)____ so | Monitors shunt regulated +7.5 vde output. TP6 test Jack (blue). oo. rr | Monitors shunt regulated —7.5 vde output. 

3Al 3A2 3A3 3A4 3A5 3A6 3A7 

2 ee Uf; 
“\ 

ULL 
Ui 

CIRCUIT 
CONTROL REGULATOR BREAKER 

PANEL 

CONT, || CONTROLIICONTROL CONT, ALMIICONTROL | °0Oo CONTROL|] POWER IND IND |/LOW, RF |ITIME OLY DANGER BM G-DC|| SUPPLY INV. 116505731] 650573 MISMATCH 650566 650565 |/CONTROL Lo 650572 650564 | BLOW © 8,000 VOLTS oc © |/650569 |= Re EXPOSED OO ADS tpi —@ alten eT? 6 WHEN THIS DOOR © | m IS OPENED 3 
TP4 —©)||TP5 CONTROL REGULATOR moe) TP5O© |ITP5 © ig reo? CABLE SHIELDS ARE || ||TP ol © AT 200 VOLTS AC 6 
O 0 a THIS DOOR ! NS ELECTRICALLY Se INTERLOCKED S 

KLYSTRON POWER CABINET DANGER, 8,000 VOLTS EXPOSED BLOW m3 alt fe eo 

WHEN THIS PANEL IS REMOVED 

CABLE SHIELDS ARE AT 200 VOLTS AC 

THIS PANEL ELECTRICALLY INTERLOCKED 

EL5820-595-12-50 
Figure 3-11. Power amplifier modules and circuit breaker panel, controls and indicators. 
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j. Klystron Compartment (fig. 3-12). 

Control, indicator, or test jack 

eee ott vadall A Cial slot 2s 8 Se eed see! 

TM 11-—5820-595—12 

Function 

_|Indicates klystron operating frequency set by operating 

1ST CAVITY/MAIN TUNING control. 
1ST CAVITY/MAIN TUNING control (black) _-__________.. Tunes first cavity of klystron while setting FREQUENCY 

2ND CAVITY/FINE TUNING control (black) __-----___-_ 
38RD CAVITY/FINE TUNING control (black) _-_-_--_-____ 
4TH CAVITY/FINE TUNING control (black) ____________ 
a Ligsrenuatotcontrol (black) —.—--2.-22----2252 

F1, 0.54 SLO-BLO fuse with neon indicator________--_____ 

eee Gat, test jack (blue) -..-._______s.nsos Jenkin 

GHZ dial. 
Tunes second cavity of klystron. 

_.Tunes third cavity of klystron. 

-Tunes fourth cavity of klystron. 

Sets rf input level from transmitter. 

Protects primary circuit of -12 vde power supply; neon 

indicator lights when fuse has blown. 

.Provides test access for monitoring BEAM CURRENT 

metering circuit. 

te 
MAIN TUNING 

4TH 
CAVITY 

FREQUENCY 3RD 

GHZ CAVITY 

IST 2ND 
CAVITy CAVITY 

ATTENUATOR 
CONTROL 
ATI 

of 
4 
D 

SLO - BLO 
(o)TPI 

BM | CAL 
BM DIODE 
BM | CAL 
INPUT 

AWS YS Fal OE Fo LS Po tae Pte! 

OUT REFL 
OUT FWD o000 0 

FINE 
TUNING 

Figure 3-12. Power amplifier klystron compartment, controls and indicators. 

3-6. Antenna Alignment Indicator 4A7, Controls 

Control, indicator, or test jack 

SPEDE otA TW etey ft ee ee 

and Indicators 

Function 

-Indicates relative signal strength of received channel A 

input when IF amplifier 2A12 AGC SEL switch is in 

DIV OFF position. 
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Control, indicator, or test jack ] Function 

CHANNEL B meter____--~_ ls a at) eR a -Indicates relative signal strength of received channel B 
input when IF amplifier 2A15 AGC SEL switch is in 

‘ DIV OFF position. 
ON-OFF (TRANSIT) switch (toggle)_.._._____-_________| When switch is ON, meters are connected for external 

current measurement; when switch is OFF meter ter- 

minals are short circuited to protect meters during 
transit. 

FIELD TELEPHONE binding post o5 see eee eee ele Provide connections for field telephone (order wire 
circuit) communications during orientation of antennas. 

3-7. Directional Couplers 4A5 and 4A6, Controls and Indicators 

Function Control, indicator, or test jack 

ATTEN-vAD contiileeaseet= LS ae Sets attenuation level of test signal injected into receiver 
input port. Control is adjustable from —20 db (mini- 

mum attenuation) o -40 db (maxitmum attenuation). 

CABLE SPOOL 
LOCK KEY 

FIELD 
TELEPHONE 
CABLE 

ANTENNA ALIGNMENT 
INDICATOR INPUT 
CONNECTOR 

N 

CABLE 
SPOOL 

y/ COVER 

@ ® 
CHANNEL B 

iS) 

BINDING POSTS ee 

Cc) 

: © TELEPHONE OFF 
(TRANSIT ) 

©) S) ® i) 

an ibe 
cae] 

ars 1} =I: EL5820-595-12-52 

Figure 8-18. Antenna alignment indicator 4A7, controls and indicators. 
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3-8. Handset 4A4, Controls and Indicators 

Control, indicator, or test jack Function 

Perea ewmaiteh (pushbutton) 2... 2222 ae Se When depressed, this switch routes microphone output 

to handset cord for transmission. When switch is not 

depressed, voice signals transmitted to handset are 

routed to speaker. 

Section Il. OPERATION UNDER USUAL CONDITIONS 

| 3-9. Operating Procedures 

CAUTION 

Operating personnel must observe the 
power amplifier fans and blower shut- 

down operating precautions covered in 

paragraph 3-19a when turning off the 

power amplifier input line power. 

a. General. This section contains the operating 

procedures required to prepare and operate the 

radio set under usual conditions. Included are 

starting, tuning, and stopping procedures sup- 
plemented by 12- or 24-channel mode selection, 

| frequency separation and the establishment of 

/ communications considerations. It should be 

noted that the radio set is shipped ready for 12- 

channel pem operation. The exchange of modules 

to 24-channel pcm operation is normally imple- 

| mented only as directed by the tactical situation 

and/or the communications officer. The operat- 

ing procedures in the sequence that they should 

be performed are listed in b below. Operating 
personnel must become throughly familiar with 

all procedures contained in this section to pre- 
vent unnecessary delays in maintaining communi- 

cations and to readily recognize and accurately 

report all radio set troubles that can cause com- 

munications difficulties. 

b. Preparation and Operation of the Radio 

Set. To prepare and operate the radio set per- 

form the procedures listed in (1) through (7) 

below. To restart the radio set after a shutdown 

for operational reasons (except shutdowns due 

to equipment malfunctions) perform the restart- 

ing procedures given in paragraph 3-14. 

(1) Determine 12- or 24-channel mode selec- 

tion (para 2-15). 

(2) Determine carrier frequency separation 

(para 3-10). 

(8) Preliminary starting procedure (para 

3-11). 

(4) Starting procedure (para 3-12). 

(5) Power amplifier tuning procedure (para 

3-18). 

(6) Establishing communications (para 3- 

1b); 

(7) Stopping procedure (para 3-23). 

3-10. Carrier Frequency Separation 

Prior to starting the radio set, a frequency plan 
must be established between the radio set oper- 

ators of a common radio link. When éstablishing 

the frequency plan the restrictions listed in a 

through c below must be taken into considera- 

tion. For information on frequency planning, re- 
fer to the system manual or consult the communi- 

cations officer. 

a. Single Stack Radio Sets. When operating a 

radio set in the single stack configuration, the 
transmit and receive frequencies must be separ- 

ated by 90 MHz minimum. In addition, the trans- 

mitter operating frequency cannot be within 5 
MHz of the receiver image frequency. For any 

given operating frequency, the receiver image fre- 

quency can be determined by using the formula 

given below. 

Receiver image frequency = Received frequency 

— 140 MHz (when the received frequency is 

between 4400 and 4699.9 MHz). 
Receiver image frequency = Received frequency 

+ 140 MHz (when the received frequency is 

between 4700 and 5000 MHz). 

b. Double Stack Radio Sets. When operating 

a radio set in the double stack configuration, the 
following restriction must be made in addition 

to the restrictions given in a above. That is, the 

transmit frequency of one radio set and the re- 

ceive frequency of the second radio set must be 

separated by 40 MHz (minimum). For example; 

if the transmit frequency of one radio set is 4700 

MHz, the receive frequency of the second radio 

set cannot be between 4660 and 4740 MHz. Simi- 

larly, the transmit frequency of the second radio 

set cannot be operated within 40 MHz (mini- 

mum) of the first radio set. 

c. Interference From Other Radio Sets. When 

two or more radio terminals are operated within 
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50 miles of each other, the minimum carrier fre- 

quency separation between the transmitter of one 

communications terminal and the receiver of a dif- 

ferent communications link shall be in accord- 

ance with the following chart. 

Site separation Frequency separation 

Uy 0-2 miuleses ee ee 40 MHz minimum. 
POON D211 Ck ae eee eee 2 MHz minimum. 

Bt6 0 Meta ee .24 MHz minimum. 

10, 0020 sleet ee 21MHz minimum. 

2U $0 40 Imslen on eee -17.5 MHz minimum 

Location of item 

Meter 1p atl Gh othe os ake ee 

Radio test set (p/o 1A15)__-----_----_ 

100 Miz oscillator TAZ ee 

4.4-5.0 GHz bandpass filter___________ 

Digital data modem 1A12 —_____—-___-_ 

CHAN switch. 

switch. 
Order wire assembly 1A13_____--_----_ 
Frequency synthesizer 1A14 __________ 

b. Receiver. Lift and turn the two receiver cabi- 

net door latches (fig. 1-9) and open cabinet 

Location of item 

Preselector' 2h L4-_.— °" 8 eee 

-POWER ON-OFF switch_--____-______ OFF. 
Meter selector switch___-__--_-------_- 

RCVR CHAN A selector switch__--__-- T-8. 

RCVR CHAN B selector switch__-_-_~- 

-ON-OFF switch__-__ 

TeUeteLO LURN knobiscpeecceonom te 
|TRAFFIC SELECT 12 CHAN/24 

MODULE TEST switch__________---~- 
-Thumbwheel switches (4) ------------- 

Meter panel (p/o 2A22)_______________ POWER ON-OFF switch___--________. 

Meter selector switch 

PUSH TO TURN knob Se re es ee Required receiver frequency. 

Site separation Frequency separation 

40 to 50 miles____.__--____- 

50 miles and greater_______ 

138 MHz minimum. 

.No separation required. 

3-11. Preliminary Starting Procedure 

Perform the preliminary starting procedures in a 
through c below before starting the equipment 

(para 3-12). 

a. Transmitter. Lift and turn the two transmit- 
ter cabinet door latches and open cabinet doors. 

Preset transmitter controls as given in the follow- 

ing chart: 

OFF (TRANSIT). 

-Required transmitter output frequency. 
12-or 24-channel position as required. 

CABLE LOOP TEST NORMAL/TEST|NORMAL. 

Switch position 1. 

.Required transmitter output frequency. 

doors. Preset the receiver controls as given in the 

following chart: 

Set to— 

OFF. 
OFF (TRANSIT). 

Preselector 2F Lb... ae ee PUSHet LUN knob il0e Terre Required receiver frequency. 

Post selector GR IG (28 oo ack ee PUSH TO CLURN knob. ssc nd—snsbiee Rquired receiver frequency. 

Post selector ZR Ul. 5. eee ee ee Pie tae, Oa KO. 5-3 eee eee Required receiver frequency. 

Local oscillator filter 2FL8_.__.__._____-- Ue LL IGN EN OD ie ise cere Required receiver frequency. 
Local oscillator filter 2FL9____________ PUSHED OsEUIUN. Knobs Soe nee Required receiver frequency. 

TetAmpliiier: A122. _ See AGOCISET swirls 222. .- 2 Sees DIV ON. 
IF Amplifier 2A liyj regen 2 Fe Boies. AIGO SIbewitch oe. ce ee DIV ON. 

Combiner 2A 16... _..2 2235..6225 4.2. Both SQUELCH ON-OFF switches____.ON. 

Both APC ON-OFF switches_______--_ ON. 
AGC AUTO/MAN switch ____--_______ AUTO 

Frequency synthesizer 2A21___________ Thumbwheel switches (4) _-_-_______-__ Required receiver frequency. 

c. Power Amplifier. Lift and turn the two 

power amplifier cabinet door latches and open 

cabinet doors. Set the shelter mounted waveguide 

Location of item 

Circuit breaker panel (fig. 3-11) _______| All circuit breakers 

Meter panel (p76. 8A9) coo oe arn mee 

Klystron tuning paneluillu22._ Si 

control. 
Inverter regulator control 3A1_________ 

Right side of klystron compartment 

(fig. 3-12). 
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ae 

RF MONITOR SELECT pushbuttons__ 

1ST CAVITY/MAIN TUNING 

BEAM VOLT ADJ knob__._______ == 

Attenuator control AT1 

switch to dummy load and preset the power am- 

plifier controls as given in the following chart: 

OFF. 
Press the INPUT FORWARD MILLI- 

WATT pushbutton. 
Required transmitter output frequency. 

Fully counterclockwise. 
Fully counterclockwise. 

—————— SY eC 

a 



3-12. Starting Procedure 

After the preliminary starting procedure (para 3-11) 

Bhas been completed, perform steps a and b below to 

start the radio set. During the starting procedure 

alarm indications will be generated as a result of 

applying power to the equipment. All alarm indica- 

tions are to be ignored until specifically checked as 

directed in a procedural step. If an abnormal indica- 

tion is obtained in a procedural step; DO NOT con- 

tinue to the next step! Refer to the preventive 

maintenance checks and services chart (para 4-5) for 

corrective measures. If the abnormal condition can- 

not be corrected, notify higher category of mainte- 

nance. 
NOTE 

Audible alarms will be generated during the starting 

procedure. To silence the audible alarm, press the 

RESET pushbutton (fig. 3-1) on the transmitter meter 

panel each time the audible alarm is heard. 

a. On the transmitter meter panel (fig. 3-1), set the 

POWER ON/OFF switch to ON, then make the fol- 

lowing checks: 

(1) Check that the 5 AMPS SLO-BLO fuse indi- 

eator (fig. 3-1) on the transmitter meter panel is not 

lighted. 

(2) Check that all power supply indicator lamps, 

DS1 through DS4 and DS6 through DS12, (fig. 3-2) 

are lighted green. 
(3) Check that the 5V and 28V indicator lamps 

(fig. 3-5) on frequency synthesizer 1A14 are lighted 

green. 
b. On the receiver meter panel (fig. 3-6), set the 

POWER ON-OFF switch to ON, then make the fol- 

lowing checks: 
(1) Check that the POWER 8 AMPS, TDA A 1 

AMP, and TDA B 1 AMP fuse indicators (fig. 3-6) are 

not lighted. 

(2) Check that all power supply indicator lamps, 

DS1 through DS4, (fig. 3-8) are lighted green. 

(3) Check that the 5V and 28V indicator lamps 

(fig. 3-9) on frequency synthesizer 2A21 are lighted 

green. 

3-13. Power Amplifier Tuning Procedure 

CAUTION 

When outside temperatures are below zero 

degrees Farenheit (—18 degrees Centig- 

rade), the shelter amplifier circular heater 

must be turned on to preheat the amplifier 

before the beam voltage is used. The beam 

voltage must not be turned on until the circu- 

lar heater thermostat has turned off the cir- 

cular heater. Power unit overload will result 

if both the circular heater and beam voltage 

TM 11-5820-595-12, C2 

are on at the same time. 

a. Check that the shelter mounted waveguide 

switch is set to the dummy load position and set the 

power amplifier FINE TUNING controls to the fol- 

lowing positions: 

(1) 2ND CAVITY to fully counterclockwise. 

(2) 3RD CAVITY to fully clockwise. 

(3) 4TH CAVITY to approximately center. 

b. Check that 3A1 BEAM VOLT ADJ control (fig. 

3-11) is turned fully counterclockwise. 

c. On the power amplifier circuit breaker panel (fig. 

38-11) set the MAIN POWER, KLYSTRON 

BLOWER, CONTROL POWER, and CABINET 

FANS circuit breakers to ON. The BEAM POWER 

circuit breaker remains OFF. 

d. On the power amplifier meter panel (fig. 3-10), if 

not lighted green, press the MAIN POWER 

SWITCH to light green. If not lighted red, press the 

BEAM SWITCH to light red. 
e. Press the INPUT FORWARD MILLIWATT 

pushbutton (fig. 3-10) and set attenuator control AT1 

(fig. 3-12) for a RF MONITOR meter indication of 30. 

f. If the outside temperature is less than zero de- 

grees Fahrenheit (-18 degrees Centigrade) wait 5 

minutes before proceeding with the tuning proce- 

dure. If the klystron was in storage prior to use wait 

15 minutes. 

g. After the TIME DELAY indicator (fig. 3-10) on 

the power amplifier meter panel lights green (ap- 

proximately 4 minutes after the MAIN POWER 

SWITCH lights green), set the circuit breaker panel 

BEAM POWER circuit breaker (fig. 3-11) to ON. 

CAUTION 

Perform the following step so that no time 

is lost between activating the BEAM 

SWITCH and adjusting the BEAM VOLT 

ADJ control. 

h. Press the power amplifier meter panel BEAM 

SWITCH to light green and adjust the 3A1 BEAM 

VOLT ADJ control for an indication of 2.0 on the 

BEAM VOLTAGE meter. Wait 5 minutes before 

proceeding. 

CAUTION 

Use the ANTENNA REFLECTED 

WATTS pushbutton (fig. 3-10) on the power 

amplifier meter panel at frequent intervals 

during the tuning procedure. With the 

ANTENNA REFLECTED WATTS 

pushbutton pressed, the RF MONITOR 

meter indication should not exceed 100. 

i. On inverter regulator control 3A1 (fig. 3-11), 

slowly adjust the BEAM VOLT ADJ control for a 

BEAM VOLTAGE (fig. 3-10) meter indication of 7.5. 
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If any instability of the BEAM CURRENT or 

BEAM VOLTAGE meter is noticed, reduce the 

BEAM VOLT ADJ to a level just below the point of 

instability and allow approximately five minutes 

warmup. Repeat until a stable 7.5 kv beam voltage is 

established. 

j. On the power amplifier meter panel (fig. 3-10), 

press the ANTENNA FORWARD WATTS X 10 
pushbutton. 

k, Slowly turn 1ST CAVITY/MAIN TUNING con- 

trol (fig. 3-12) for a peak RF MONITOR meter indica- 

tion. 

l. Preset the 4TH CAVITY/FINE TUNING control 

fully counterclockwise, then slowly turn it clockwise 

and tune for a peak RF MONITOR meter indication. 

m. Deleted. 

n. Turn 2ND CAVITY/FINE TUNING control and 

tune for a maximum RF MONITOR meter indica- 
tion. 

o. Slowly turn 83RD CAVITY/MAIN TUNING con- 

trol counterclockwise and tune for a peak RF 
MONITOR meter indication. 

p. Press the INPUT FORWARD MILLIWATT 

pushbutton (fig. 3-10). and set attenuator control 

AT1 (fig. 3-12) for a RF MONITOR meter indication 

of 40. 

q. Press the ANTENNA FORWARD WATTS X 10 

pushbutton (fig. 3-10) on the power amplifier meter 
panel. 

CAUTION 

Do not permit BEAM VOLTAGE meter in- 

dication to exceed 8.2 during BEAM VOLT 
ADJ in step r below. 

r. Set BEAM VOLT ADJ control (fig. 3-11) on in- 

verter regulator control 3A1 for a RF MONITOR 

meter indication.of 100. If RF MONITOR meter indi- 

cation of 100 cannot be obtained, readjust the 1ST 

3-28 Change 2 

CAVITY, 2ND CAVITY, 4TH CAVITY and 3RDM} 

CAVITY tuning controls for a pak RF MONITOR 

meter reading. Ifa RF MONITOR meter indication — | 
of 100 still cannot be obtained, notify higher category 

of maintenance. 

s. Press the INPUT FORWARD MILLIWATT — 

pushbutton (fig. 3-10), and check that RF MONITOR 

meter indication is not greater than 50. 

t. Press the ANTENNA REFLECTED WATTS 

pushbutton (fig. 3-10), and check that the RF 

MONITOR meter indication is less than 100. 

u. Close and latch the two power amplifier cabinet 

doors. 

3-14. Restarts 

WARNING 

ELECTROMAGNETIC 

RADIATION 

ELECTROMAGNETIC RADIATION 

HAZARDS EXIST AT THE POWER 

AMPLIFIER WAVEGUIDE OUTPUT 

AND WITHIN THE DIRECTIONAL 

PATH OF THE ANTENNA! DO NOT 

START THE POWER AMPLIFIER 

UNTIL YOU ARE SURE THAT THE 

ANTENNA IS CORRECTLY POSI- 

TIONED AND THAT ITS RADIA- : 

TION PATH IS CLEAR. | 
To start the radio set after a routine shutdown 

period, one during which the operating frequency 

requires no change, perform steps a through g below. 

If trouble is encountered in starting or operating the 

radio set, refer to paragraph 3-9b and perform all of 

the procedures listed. 

a. On the transmitter and receiver meter panels 

(figs. 3-1 and 3-6), set the POWER ON-OFF switches 

to ON. 



b. On the power amplifier inverter 

regulator control 3Al, set the BEAM 

VOLT ADJ control fully counterclockwise. 

6,On the power amplifier circuit breaker 

panel (fig. 3-11), set the following circuit 

breakers to ON: MAIN POWER, KLYSTRON 

BLOWER, CONTROL POWER, and CABINET 

FANS. ; 
d, Check that MAIN POWER SWITCH (fig. 

3-10) on power amplifier meter panel is 

lighted green. If it is not; press the MAIN 

POWER SWITCH, it shall light green. Approxi- 

mately four minutes after the MAIN POWER 

SWITCH lights green, the TIME DELAY indi- 

eator will light green. 
e, After the TIME DELAY indicator (fig. 3- 

10) on the power amplifier meter panel lights 

green, set the BEAM POWER circuit breaker 

(fig. 3-11) to ON. 
f, Check that the BEAM SWITCH (fig. 3-10) 

on the power amplifier meter panel is lighted 

green. If it is not; press the BEAM SWITCH, 

it shall light green. 

ge On inverter regulator control 3Al 

(fig. 3-11), slowly adjust the BEAM VOLT 
ADJ control for a BEAM VOLTAGE (fig. 3 
-10) meter indication of 7.5. If any 
instability of the BEAM CURRENT or BEAM 

VOLTAGE meter is noticed, reduce the 

BEAM VOLT ADJ to a level just below the 

point of instability and allow approxi- 

mately five minutes warmup. Repeat until 
[: stable 7.5 kv beam voltage is 
established. 

T™ 11-58202595=12 

3-15. Establishing Communications 

WARNING 
ELECTROMAGNETIC 

RADIATION 
ELECTROMAGNETIC RADIATION 
HAZARDS EXIST AT THE POWER 
AMPLIFIER WAVEGUIDE OUTPUT 
AND WITHIN THE DIRECTIONAL 
PATH OF THE ANTENNA! DO NOT 
PLACE THE SHELTER MOUNTED 
WAVEGUIDE SWITCH IN THE AN- 
TENNA POSITION UNTIL YOU ARE 
SURE THAT THE ANTENNA IS COR- 
RECTLY POSITIONED AND THAT 
ITS RADIATION PATH IS CLEAR. 

a. Make certain the power amplifier is tuned 

(para 3-13), then place the shelter mounted 

waveguide switch in the antenna position. 

b. Contact the distant radio set operator, via 

order wire (para 3-17), and notify him that you 

are ready to begin traffic transmission. 

c. Contact your cable site operator (Multiplex- 

er TD-204/U operator), via order wire (para 3— 

17), and notify him that you are ready to begin 
handling traffic. 

d. Perform the operational checks (para 4-8) 

to determine whether the radio set is operating 

properly. 
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NOTE 

When communications must be stopped 

for any reason, be sure to notify the 

distant radio set operator and your cable 

site operator, via order wire (para 3- 
17), before turning off the radio set. 

NEVER turn off your radio set without 

first notifying all cognizant personnel. 

Contact will be completely lost with the 

radio set off. 

3-16. Changing Frequency 

Refer to the frequency limitations imposed in 

paragraph 3-10 before attempting to retune the 

radio set to a new carrier frequency. The trans- 

mitter and power amplifier must be tuned to the 

same frequency, and the receiver must be tuned 

to a different frequency within the operational 

band of 4.4 to 5.0 GHz. The following proce- 
dures assumes that the radio set is in an oper- 

ational status prior to the carrier frequency 

change. 

NOTE 

Certain alarm indications will be gener- 

ated when changing frequency. These 

alarm conditions are to be ignored 
unless otherwise stated in text. The 

audible alarm can be silenced by press- 

ing the RESET pushbutton (fig. 3-1) 

on the transmitter meter panel each time 

the audible alarm is heard. 

a. Receiver. This procedure can be omitted if 

only a transmitter carrier frequency change is re- 

quired. 

(1) Set the four thumbwheel switches on 

frequency synthesizer 2A21 (fig. 3-9) for a fre- 

quency indicator dial readout equal to the required 

receiver frequency. 

(2) Set preselectors 2FL4 and 2FL5 (fig. 3- 

7) to required receiver frequency by operating 

the PUSH TO TURN knobs and observing the 
readout on the FREQ MHz dial. 

(3) Set post selectors 2FL6 and 2FL7 (fig. 

3-8) to required receiver frequency by operating 

the PUSH TO TURN knobs and observing the 

readout on the FREQ MHz dial. 

(4) Set local oscillator filters 2FL8 and 
2FL9 (fig. 3-8) to required receiver frequency 

by operating the PUSH TO TURN knobs and 
observing the readout on the FREQ MHz dial. 

b. Transmitter. Perform procedure given be- 

low; and then power amplifier procedure given 

in c below, when a transmitter carrier frequency 
change is required. 
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(1) Set the four thumbwheel switches on 

frequency synthesizer 1A14 (fig. 3-5) for a fre- 
quency indicator dial readout corresponding to 

the required transmitter frequency. 

(2) Set 4.4 to 5.0 GHz bandpass filter 1FL3 

(fig. 3-3) to the required transmitter frequency 

by operating the PUSH TO TURN knob and ob- 

serving the reading on the FREQ MHz dial. The 

RF POWER indicator (fig. 3-1) on transmitter 

meter panel will light green. 

c. Power Amplifier. The power amplifier tun- 

ing procedure (para 3-13) must be performed 

each time the transmitter frequency is changed. 

3-17. Use of Orderwire Facilities 

All order wire stations in the communications net- 

work can signal and communicate with all other 

orderwire stations on a party line basis. Since all 

stations receive an identical orderwire RING sig- 

nal, it may be desirable to prearrange an ad- 

dressee code to identify the station being called. 

Each station can be identified by combinations 
of long and short ring signals as required. The 

local handset (fig. 1-2) must be connected to the 

J8 HANDSET INTERCONNECT connector at 

the top of the transmitter cabinet. 

a. Originating a Local Order Wire Call. 

(1) Lift handset from its shelter mounted 

cradle. 

(2) Press the RING pushbutton (fig. 3-1) 

on the transmitter meter panel. The RING indi- 

cator directly above the pushbutton will change 

from green to amber color and a 1.6-kHz tone 

signal will be heard over the speaker mounted 

on the transmitter meter panel. 

(3) When the distant station answers, a 

voice response will be heard in the loca] handset 

and over the speaker. Adjust the SPEAKER 
VOLUME control (fig. 3-1) on the transmitter 

meter panel to a comfortable listening level. 

(4) Operate the push-to-talk switch on the 
local handset (fig. 1-2) while speaking, and talk 

in a normal conversational tone directly into the 

handset mouthpiece. 

(5) Release the push-to-talk switch on the 

handset to listen to the other orderwire station. 

(6) At the completion of the call, replace 

handset in its cradle. 

NOTE 

An order wire call can also be origi- 

nated from remote telephone TA-312/ 

PT (not included with radio set) by 

turning the ring crank for signaling. 
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b. Receiving an Order Wire Call. 

(1) When an orderwire ring signal is re- 

ceived, the RING indicator (fig. 3-1) on the 

transmitter meter panel will change color from 

green to- amber, and a 1.6-kHz tone will be 

heard over the speaker. 

NOTE 

The visual indication at the RING indi- 

cator and the audible 1.6-kHz tone from 

the speaker will not be influenced by 

the setting of the SPEAKER VOLUME 
control. 

(2) Lift the handset (fig. 1-2) from its 

shelter mounted cradle and while operating push- 

to-talk switch on the handset, reply to the calling 
station by speaking in a normal conversational 

level directly into the handset mouthpiece. 

(3) Release push-to-talk switch at the end 

of each transmission and adjust the SPEAKER 

VOLUME control (fig. 3-1) to a comfortable 

listening level while the caller is speaking. 

(4) At the completion of the call, replace 

the handset in its cradle. 

(5) Orderwire converstaions between any 

other stations will be heard over the speaker due 

to the party line concept. These conversations can 

be silenced by turning the SPEAKER VOLUME 

contro] (fig. 3-1) fully counterclockwise. 

3-18. Use of Antenna Alignment Indicator 
4A7 

When used with the receiver, the two meters in 
antenna alignment indicator 4A7 monitor the sig- 

nal strengths of either or both of the diversity 

receiver channels. When antenna orientation ad- 
justments are required during the installation 

phase, or the antennas must be redirected to an 

alternate station on a different azimuth bearing, 

follow the procedures outlined below. It is as- 

sumed that the starting procedure (para 3-12) 

has been completed, the power amplifier tuned 

(para 3-13), and the remote radio station is trans- 

mitting. 

a. Position the antenna alignment indicator 

where it will be used as an indicator while 

orienting the antennas. 

b. Remove the cabling from the antenna align- 

ment indicator (fig. 3-13) by turning the cable 
spool lock key a 1/4 turn and removing the 

cable spool from the cover. Unwind as much 

cabling from the cable spool as will be required 

for connections. 

c. Connect the antenna alignment indicator 
input connector (fig. 3-13) to the shelter exter- 
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nal entry connector for the antenna alignment 

indicator. 

d. Connect the open ends of the field tele- 

phone cable (fig. 3-13) to Telephone Set TA-— 

S127 Bi 
e. Utilize the mast bracket on the receiver 

channel A antenna (the antenna that has two 

waveguides connected to it), and hang the anten- 

na alignment indicator at the joint of the first 

and second mast section of that antenna. 

f. Set the shelter phone selector switch to the 
antenna alignment indicator position. 

g. Set the ON-OFF (TRANSIT) switch on 

antenna alignment indicator to ON. 

h. Set the receiver AGC SEL switches (fig. 3- 

9) on 70-MHz IF amplifiers 2A12 and 2A15 to 

DIV OFF. 

i. Perform the procedures in paragraph 2-36 

b(8) through (16). 

j. Set the ON-OFF (TRANSIT) switch on an- 

tenna alignment indicator (fig. 3-13) to OFF. 

k. Disconnect the antenna alignment indicator 

input connector from the shelter external entry 

connector and wind the cable back onto the cable 

spool. 

l. Disconnect the open ends of the field tele- 

phone cable from Telephone Set TA-312/PT 

and wind the cable back onto the cable spool. 

m. Insert the cable spool into the antenna 

alignment indicator cover and turn the cable 

spool lock key 1/4 turn to secure the cable 

spool. 

n. Set the shelter phone selector switch to the 

TA-312/PT phone position. 

o. Set the receiver AGC SEL switches (fig. 3- 

9) on 70-MHz IF amplifiers 2A12 and 2A15 to 

DIV ON. 

3-19. Operating Precautions 

a. Power Amplifier Fans and Blower Shut- 

down. The power amplifier fans and blower will 

continue to operate for 3.0 to 4.0 minutes after 

the MAIN POWER SWITCH (fig. 3-10) is de- 
activated (MAIN POWER SWITCH lighted white 
when deactivated). Never set the MAIN POWER 

circuit breaker (fig. 3-11) to OFF during this 

blower shutdown period. Failure to heed this 

caution may cause damage to the power amplifier. 

b. Handset Techniques. Use of the H-156/U 
requires that the mouthpiece of the handset be 

held close to the operator’s lips and normal con- 

versational speech level be used while pressing 

the handset push-to-talk switch. 
c. Cabinet Doors. Keep cabinet doors 

closed during normal operation, open the 
cabinet doors only when required 
perform maintenace functions. 



| 3-20. Recognition and Identification of 
Jamming 

It is possible that under real or simulated tactical 

conditions the receiver may be jammed by the 

enemy. Enemy jamming can be accomplished by 

| transmitting a strong signal at the same frequen- 

cy as that of the receiving AN/GRC-1438, making 

lit difficult or impossible for intelligible signal 
reception. Unusual noises or strong interference 

| heard on the receiver may be enemy jamming, sig- 

| nals from a friendly station, noise from a local 

| source, or the receiver may be defective. To de- 
| termine whether or not the interference is origi- 

| nating in the receiver, retune both preselector 

filters (2FL4 and 2FL5) to the furthest frequen- 

| cy away from the receiver carrier frequency. If 

| the interference continues at approximately the 

} same level, the receiver is defective. If the inter- 

| ference level decreases, an external signal is pres- 

; ent. Retune both filters to the original receiver 
| frequency when this check has been completed. 
| Enemy jamming signals may be typed as con- 

| tinuous wave, pulsed carrier, or modulated jam- 

ming. 

| a. Continuous-Wave Jamming. Continuous- 
wave jamming can be detected by steady high 

| readings when the meter on the receiver meter 

panel is in the AGC position, and squeals or 

| distorted orderwire signals are received from the 
distant radio station. 

; b. Pulsed Carrier. When the receiver is being 

jammed by carrier being periodically turned on 

and off in a telegraphic manner, a continuous 

buzz will be heard over the order wire circuit at 

an audio frequency equal to the pulse repetition 

rate of the jamming signal. 

c. Modulated Jamming. Jamming signals can 

be modulated in amplitude, frequency, or by 
stepped tones. In addition to the high signal 

strength indications described in a above, modu- 

lated jamming can cause severe amplitude of fre- 

quency distortion of the order wire signals from 

the distant radio station. 

3-21. Antijamming 

Two or more alternate frequencies and call signs 

should be prearranged between the radio stations 

in the event that future jamming completely dis- 

rupts order wire communication between the two 

radio stations. When it is known that a receiver 

is being jammed, the operator will notify the 

superior officer immediately and continue to op- 
erate the equipment. To provide maximum intel- 

ligibility of jammed signals, follow the opera- 

tional procedures below. 
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NOTE 

Even though the received order wire 

signal from the distant station is com- 

pletely jammed, one-way order wire 

transmission may still be effective if the 

distant station receiver is not being 

simultaneously jammed. This character- 

istic may be used to advantage in co- 

ordinating frequency changes, station 

relocation, or other countermeasures. 

a. Originate an order wire call (para 3-17) 

to the distant radio station and request that the 

operator provide a slow count of numbers or a 

test tone on the order wire circuit. 

b. While listening to the distant station order 

wire signal, slowly reposition each of the receiv- 

ing antennas in azimuth and elevation. If the 

jamming station is not on a direct plane between 

the two radio stations, some separation of the de- 
sired signal and the jamming signal can be ef- 

fected. 

c. While listening to the distant station order 
wire signal, detune both receiver channels by op- 

erating the PUSH TO TURN knobs of the pre- 
selector and post selector filters to a slightly dif- 

ferent carrier frequency. Adjustment of one or 

more of these filters may provide some additional 

separation between the order wire signal and the 

jamming signal. 

NOTE 

This step will be ineffective if the jam- 
ming station frequency is equal to, or 

close to the required receiver frequency. 

d. If the above steps do not provide sufficient 

signal separation for operation, change to a pre- 

arranged alternate frequency and alternate call 

sign. 

NOTE 

In cases where extremely severe jam- 

ming is experienced, relocate the 

jammed station behind an obstruction 

such as a hill which shadows the jam- 

ming station but provides a clear path 

to the desired radio station. If a suit- 

able obstruction is not available, select a 
new site which requires a significant 

change of antenna azimuth or elevation 

settings. This type of relocation takes 

advantage of the relatively narrow 

beamwidth of the antenna to reject the 

jamming station signals, yet permits nor- 

mal communication with the desired 

station. 
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3-22. Standby Operation 
When radio communications is not required, the 
radio set can be placed in the standby condition 
by pressing the BEAM SWITCH (fig. 3-10) on 
the power amplifier meter panel. The BEAM 
SWITCH indicator shall light red. To return to 
normal operation, press the BEAM SWITCH 
again, it shall light green. 

3-23. Stopping Procedure 
To turn off the radio Set, proceed as follows: 

a. Set the POWER ON-OFF switch (fig. 3-1) 
on the transmitter meter panel to OFF. 

b. Set the POWER ON-OFF switch (fig. 3-6) 
on the receiver meter panel to OFF. 

CAUTION 
NEVER set the MAIN POWER, KLYS- 
TRON BLOWER, or CABINET FANS 
circuit breakers on the power amplifier 
circuit breaker panel (fig. 3-11) to OFF 
while the cabinet fans and blower are 
operating. The cabinet fans and blower 
will continue to run for approximately 
4 minutes after the MAIN POWER 
SWITCH (c_ below) has been deacti- 
vated (lighted white when deactivated). 

c. Press the BEAM SWITCH and MAIN 
POWER SWITCH on the power amplifier meter 
panel (fig. 3-10). 

d. When the cabinet fans and blower stop op- 
erating, set the five circuit breakers (fig. 3-11) 
on the power amplifier circuit breaker panel to 
OFF. 

Section IIl. OPERATION UNDER UNUSUAL CONDITIONS 

3-24. Operation at Reduced Power Output 
The radio set ‘can be operated at reduced power 
outputs, down to 100 watts, by tuning the pow- 
er amplifier for a 1.0-kilowatt output as described 
in paragraph 3-13 and then decreasing the power 
amplifier’s output power as described below. 

NOTE 
The LOW RF alarm indicator (fig, 8 
10) on the power amplifier meter panel 
will light red when the power ampli- 
fier’s power level drops below 500 
watts. 

NOTE 
Operation of the power amplifier at 
power output levels below 500 watts 
will cause the CNTRL ALARM indica- 
tor (fig. 3-1) on the transmitter meter 
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panel to light red and audible alarm to 
sound. The audible alarm can be si- 
lenced by pressing the RESET pushbut- 
ton (fig. 83-1) on the transmitter meter 
panel each time the audible alarm is 
heard. If the audible alarm continues to 
sound or sounds after the following pro- 
cedure is completed, it indicates a trou- 
ble exists in the equipment. 

a. Press the ANTENNA FORWARD WATTS 
X 10 pushbutton (fig. 3-10) on the power am- 
plifier meter panel. 

b. Slowly decrease the power amplifier output 
power to 100 watts, as indicated by a RF MONIT- 
TOR meter indication of 10, by slowly turning 
the BEAM VOLT ADJ control (fig. 3-11) on 
inverter regulator contro] 3A1 and counterclock- 
wise. 



4—1. Scope of Maintenance 

| The maintenance duties assigned to the operator 
| of Radio Set AN/GRC-143 are listed below 
| with a reference to the paragraphs covering the 

| specific maintenance function. The duties as- 
signed to the operator do not require any special 
tools or test equipment other than those issued 
with the radio set. 

a. Operator/crew preventive 
| checks and services (para 4—5). 

b. Deleted. 

maintenance 

c. Cleaning (para 47). 

d. Operational checks (para 4-8). 
(1) Status and alarm indicator checks (para 

4-9). 

(2) Metering checks (para 4-10). 
(3) Order wire checks (para 4-11). 

e. Operation of fans and blowers (para 4-12). 
f. Operator’s troubleshooting (para 4-13). 
g. Fuse replacement (para 4-14). 

h. Air filter removal and replacement (para 4— 

15). 
i. Transmitter traffic level adjustment (para 

| 4-16). 
j. Receiver traffic level adjustment (para 4— 

Way 
k. Power amplifier low RF alarm adjustment 

(para 4-18). 

4-2. Tools and Materials Required for 
Maintenance 

The tools and materials required for operator’s 

maintenance are listed below. 

a. Tools. No special tools are required. 

b. Materials. 
(1) Cleaning compound (trichlorotrifluoro- 

ethane). NSN 6850-00-105-3084. 
(2) Cleaning cloth. 

(3) Detergent. 
(4) Fine bristle brush. 

4—3. Preventive Maintenance 

} a. General. Operator/crew preventive main- 

tenance is the systematic care, servicing and in- 

spection of equipment to prevent the occurrence 

of trouble, to reduce downtime, and to main- 

tain equipment in serviceable condition. To be 

sure that your Radio Set is always ready for your 
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CHAPTER 4 

OPERATOR’S MAINTENANCE INSTRUCTIONS 

mission, you must do scheduled preventive main- 

tenance checks and services (PMCS). 

(1) BEFORE OPERATION, perform your B 

PMCS to be sure that your equipment is ready to 

go. 
(2) DURING OPERATION, perform your D 

PMCS. This should help you to spot small troubles 
before they become big problems. 

(3) WEEKLY AND MONTHLY PMCS are 
important checks to keep serious problems from 

suddenly happening. Perform WEEKLY as well 

as BEFORE OPERATION PMCS if: 
(a) You are the assigned operator and have 

not operated the item since the last WEEKLY. 

(b) You are operating the item for the first 

time. 

(4) When an item of equipment is reinstalled 

after removal, for any reason, perform the neces- 

sary B PMCS to be sure the item meets the readi- 
ness reporting criteria. 

(5) Use the ITEM NO. column in the PMCS 
table to get the number to be used in the TM 

ITEM NO. column on DA Form 2404 (Equip- 

ment Inspection and Maintenance Worksheet) 

when you fill out the form. 

b. Special Instructions. Routine checks like 

CLEANING, PRESERVATION, DUSTING, WASH- 

ING, CHECKING FOR FRAYED CABLES, 

STOWING ITEMS NOT IN USE, COVERING 

UNUSED RECEPTACLES, CHECKING FOR 
LOOSE NUTS AND BOLTS, AND CHECKING 

FOR COMPLETENESS are not listed as PMCS 

checks. They are things that you should do any 
time you see they must be done. If you find a 

routine check like one of those listed in your 

PMCS, it is because other operators reported 

problems with this item. 

NOTE 

When you are doing any PMCS or 

routine checks, keep in mind the 

warnings and cautions. 

WARNINGS 
e Never operate the generator or shelter 

until it has been properly grounded. 

Electrical defects in the load lines or 

equipment can cause death by elec- 

trocution when contact is made with an 

ungrounded system. 
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e Adequate ventilation should be pro- 
vided while using TRICHLOROTRI- 
FLUOROETHANE. Prolonged _breath- 
ing of vapor should be avoided. The 
solvent should not be used near heat 
or open flame; the products of de- 
composition are toxic and irritating. 
Since TRICHLOROTRIFLUORO- 
ETHANE dissolves natural oils, pro- 
longed 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. 

e Compressed air js dangerous and can 
cause serious bodily harm if protective 
means or methods are not observed to 
prevent a chip or particle (of whatever 
size) from being blown into the eyes or 
unbroken skin of the operator or other 
personnel. Goggles must be worn at all 
times while cleaning with compressed 
air. Compressed air shall not be used 
for cleaning purposes except where 
reduced to less than 29 pounds per 
Square inch gage (psig) and then only 
with effective chip’ guarding and 
personnel protective equipment. Do not 
use compressed air to dry parts when 
trichlorotrifluoroethane has been used. 

B — Before 

Item Pe D> [wpe 
TI e 

D — During 

Item to be 

Inspected 

Mission 

Essential 

Equipment 

TRANSMITTER 

Indicator 

Lights 

_———— 

*Do this check before each deployment to a mission location, This will permit any existing problems to be 
corrected before the mission starts. The check does not need to be done again until redeployment. 

4-2 Change 6 

Procedures — Check for and have 
repaired or adjusted as 

Check for completeness and satis- 
factory condition of the equip- 
ment. Report missing items. 

Check the following indicator 
lights: 

a. 5 AMPS SLO-BLO - not 
lighted, 

b. SYNTH OVEN - not lighted 
until oven up to temperature, 

c. Power Supply - lighted 
green (11 each), 

d. 100 MHz Oscillator Power - 
not lighted, 

NOTES 

The PROCEDURES column in your 
PMCS charts instruct how to perform 
the required checks and services. Care- | 
fully follow these instructions and, if 
tools are needed or the chart so in- 
structs, get organizational maintenance 
to do the necessary work. 

If your equipment must be in operation 
all the time, check those items that can 
be checked and _ serviced without 
disturbing operation. Make the com- 
plete checks and services when the 
equipment can be shut down. 

c. Deficiencies that cannot be corrected must 
be reported to higher category maintenance 
personnel. Records and reports of preventive 
maintenance must be made in accordance with 
procedures given in TM 38-750. 
4—4. Operator/Crew _ Preventive Maintenance 

Checks and Services ( Paragraph 4—5) ; 
Perform weekly as well as before operation PMCS — if: 

a. You are the assigned operator and have not 
operated the item since the last weekly. , b. You are operating the item for the first time. , 

NOTE 

The checks in the interval column are 
to be performed in the order listed. 

4—5. Operator/Crew Preventive Maintenance 
Checks and Services Chart - continued 

W — Weekly M — Monthly 

Equipment is Not 

Ready/Available 
necessary If: 

Available equipment is 
insufficient to support 
the combat mission. 

Indicator lights are inoperable 
and the replacement light 
does not work, 
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|4—5. Operator/Crew Preventive Maintenance 
Checks and Services Chart — continued 

B — Before D — During W — Weekly M — Monthly 

Interval Procedures — Check for and have Equipment is Not 
Item Item to be repaired or adjusted as Ready/ Available 

No. | B| >| w| | Inspected necessary If: 

e, Freq. synthesizer power - 

lighted green. 

f, Freq. synthesizer module 

fault - not lighted (6 each), 
g. Digital data modem failure - 

lighted green (8 each). 

3 * Radio Test Perform the transmitter radio Transmitter does not operate 

Set test set check during the first properly. 

radio set shutdown period. 

4 3 e | Order Wire a. When not interfering with radio | Unable to communicate, 
Check operation, originate a call to 

the operator at the cable and 

radio ends of the communi- 

cations link. 

b. Monthly check only — per- 

form the order wire check as 

described in paragraph 4-11. 

5 e Status and Perform the transmitter status Status and alarm indicator 

Alarm Indi- and alarm indicator checks as checks do not operate 

cator Checks described in paragraph 4-9a, properly. 

6 a Metering Perform the transmitter meter- Any meter indication not 

Checks ing checks as described in para- within limits. 

graph 4-10a and record results. 

RECEIVER 

7 * Indicator Check the following indicator Indicator lights are inoperable 

Lights lights: and the replacement light 

a. POWER 8 AMPS, TDAA-1 does not work. 
AMP and TDA B-1 AMP - 
not lighted. 

b. Power supply - lighted green. 
c, Freq. synthesizer power - 

lighted green. 

d. MULT OSC. A, MULT OSC. B 
and SYNTH OVEN - not 

lighted until oven up to 

temperature, 

e, Freq. synthesizer module 

fault - not lighted (6 each). 

8 ° Status and Perform the receiver status and Status and alarm indicator 
Alarm Indi- alarm indicator checks as de- checks do not operate 

cator Checks scribed in paragraph 4-9b. properly. 

9 e Metering Perform the receiver metering Any meter indication not 

Checks checks as described in paragraph within limits. 

4-10b. and record results. 

*Do this check before each deployment to a mission location. This will permit any existing problems to be corrected 

before the mission starts. The check does not need to be done again until redeployment. 
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4—5. Operator/Crew Preventive Maintenance 
Checks and Services Chart — continued 

B — Before D — During 

Interval 

Item Item to be Ne [= [> [w [a] pt 

Indicator 

Lights 

Status and 

Alarm Indi- 

cator Checks 

Metering 

Checks 

Air Filters: 

(7 each) 

Fans and 

blowers 

Procedures — Check for and have 

M — Monthly W — Weekly 

Equipment is Not 

Ready/ Available 

Ihe 

repaired or adjusted as 

necessary 

AMPLIFIER 
Check the following indicator 

light: 

F1 fuse indicator - not lighted, 

Perform the power amplifier 

status and alarm indicator checks 

as described in paragraph 4-9c. 

Any meter indication not 

within limits. 
Perform the power amplifier 

metering checks as described in 

paragraph 4-10c. and record 

results. , 
Remove air filters as described in 

paragraph 4-15 and clean in a 

solution of detergent and water. 

Dry and reinstall. 

Cooling fan or blower 

inoperative. 

Check operation of all fans and 

blowers. 

*Do this check before each deployment to a mission location. This will permit any existing problems to be corrected 

before the mission starts. The check does not need to be done again until redeployment. 

4-6. Deleted. 

4-7. Cleaning 

a. Equipment Exterior. Inspect the exteriors 

of the receiver, transmitter, and power amplifier 

cabinets. The exteriors must be kept free of dust, 

dirt, grease and fungus. 

(1) Remove dust and loose dirt with a 

clean, soft cloth. 

WARNING 

Adequate ventilation should be provided 

while using TRICHLOROTRIFLUOROE- 

THANE. Prolonged breathing of vapor 

should be avoided. The solven: should not 
be used near heat or open flame; the prod- 
ucts of decomposition are toxic and irri- 

tating. Since TRICHLOROTRIFLUORO- 
ETHANE dissolves natural oils, prolonged 

contact with skin should be avoided. 

4-4 Change 6 

When necessary, use gloves which the 
solvent cannot penetrate. If the solvent 

is taken internally, consult a physician 

immediately. 

(2) Remove grease, fungus, and ground-in 

dirt from the cabinets; use a cloth dampened 

(not wet) with trichloroethane. 

(3) Remove dust or dirt from exterior plugs 

and jacks (figs. 2-16 through 2-18) with a 

bristle brush. 

CAUTION 
Do not press on meter faces (glass) 

when cleaning; the meters may be 

damaged. 

(4) Clean the meter panels, meters, and 

control knobs. Use a soft, clean cloth. If diffi- 
culty in removing dirt occurs, dampen the cloth 



with water; mild soap may be used to make the 

cleaning more effective. 

b. Air Filters. 
| follows: 

(1) Remove the air filter as described in 

paragraph 4-15. 

: (2) Clean the dirty air filter in a solution of 
water and detergent. 

(3) Air the filter or if compressed air is avail- 

able, dry the filter by blowing air (not exceeding 

30 psi) through the filter. 

NOTE 

Perform steps (4) and (5) below on the 
power amplifier filter only. 

To clean air filters, proceed as 

(4) Coat the cleaned power amplifier filter 
with viscous impingement oil, NSN 8040-00-140- 
6988 and allow to drain before reuse. 

(5) Wipe off excess oil from filter frame. 
(6) Replace the air filter as described in para- 

graph 4-15. 

4-8. Operational Checks 

|The operational checks provide the operator with 

a detailed check of the radio set’s operating capa- 
| bility and tells the operator what to do if an ab- 
normal condition is detected while the radio set 

jis operating. The operational checks consist of 

the status and alarm indicator checks (para 4—9); 

the metering checks (para 4—10); and the order 
|} wire checks (para 4—11) and appear in the se- 

quence that they should be performed. The status 
‘and alarm indicator checks determine whether 

TM 11-5820-595-12 

the radio set is handling traffic satisfactorily, and 

the metering checks are used to verify the find- 

ings of the status and alarm indicator checks. The 

metering checks are also used to detect deterio- 

rating components or modules in the radio set to 

prevent loss of radio communications. The order 

wire checks are used to determine whether the 

order wire channel is operating satisfactorily. 

4-9. Status and Alarm Indicator Checks 

The status and alarm indicator checks are per- 

formed daily by the operator to determine the 

operational status of the transmitter, receiver, 

and power amplifier. The status and alarm indi- 
cator checks are divided into three sections (a 
through c below); one for each major equip- 
ment cabinet in the radio set. Each section con- 

tains a chart that lists the status and alarm indi- 
cators on the equipment meter panel, the two 

possible colors the indicator can be lighted, and 
tells the operator what action is required if an 
abnormal indication is obtained. The status and 
alarm indicator checks should be performed in 
the sequence given. If more than one indicator 

is lighted red, refer to the operator action re- 

quired for the first abnormal indication as it ap- 
pears in the chart. If the operator action fails to 
remedy the trouble, or if a status or alarm indi- 

cator is extinguished (not lighted), a lamp fail- 

ure is indicated. Notify higher category of main- 
tenance. 

Change 6 4.5 
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4-10. Metering Checks 
The metering checks are performed daily by the 
operator to verify the findings of the status and 
alarm indicator checks (para 4-9) and to locate 
deteriorating components or modules in the radio 
set before radio communication is lost. A daily 
record of the meter indications (actual scale 
values) must be kept by the operator to help 
locate deteriorating components or modules. The 
metering checks and required indications are in a 
through ¢ below. If any meter indication is not 
within the range or color band specified in the 
chart, notify the organizational maintenance man. 

a. Transmitter Metering Checks (igi 8-1): 
The transmitter meter checks are performed using 
the meter and meter selector Switch on the trans- 
mitter meter panel. The chart below lists the 
metering positions to be checked and the re- 
quired meter indications. Record the actual meter 
indication obtained for each meter position 
checked. 

Meter 
indication 

Meter selector switch position 

MODULATOR CONTROL 
MODULATOR OUTPUT___| 

Color band 

FREQ CONTROLCTR /|Blue__.__ -20 to +20 
FREQ. 

FREQ CONTROL OUT- | Black._____| 80 to 120 
PUT. 
AD WC Ct eer, oe ete 90 to 110 
DUM PAWSI7ZBR 2 Yellow: 1.1 30 to full 

scale 
AMPL-MULT<c_-__._____ 30 to full 

scale 
2 MULT ee 30 to full 

seale 
3RD MULT (LOCAL -130 to full 

OSC). scale 
BE POWER a = ee eo ae : 30 to full 

scale 
REFL RF POWER________ 0 to 20 

* If this meter indication is out of its colo band; transmitter traffic level adjustment (para 4-16). 
perform the 

b. Receiver Metering Checks (fig. 3-6). The 
receiver meter checks are performed using the 
meter and meter selector switch on the receiver 
meter panel. The chart below lists the metering 
positions to be checked and the required meter 
indications. Record the actual meter indications 
for each meter position checked. 

Color band 

SYNTHESIZERS. Vo , 

Meter 
indication 

Meter selector switch position 

AMPL-MULTQ25.-5 pends ellow ee. \30 to full 
scale 

4-14 

Meter selector switch position 
Meter 

‘Color band indication 

2ND MULTE re ote - Yellow______ 380 to full 

scale 
MULT OSG ALje ee oS «Black Je .80 to 120 
MULT OSC Bis. S22 5 ~Black=. ae -80 to 120 
FREQ MIXER CURRENT | Yellow______ .30 to full 

(83RD MULT) Al. scale 
FREQ MIXER CURRENT | Yellow______ 30 to full 

(83RD MULT) A2. 
FREQ MIXER CURRENT 

(83RD MULT) B1. 
FREQ MIXER CURRENT 

scale 

(83RD MULT) B2. scale 
AMPL—MIXER CURRENT] Yellow______ 80 to full 

Al. scale 
AMPL-MIXER CURRENT] Yellow______ 380 to full. 
ae scale 

AGG*2.25 225 eee SNone. ae 0 to full 

scale 
AMPL-MIXER CURRENT] Yellow______ -30 to full 

Bl. scale 
AMPL-MIXER CURRENT .80 to full 

B2. seale 
CARRIER (IF) A*________ One. ne --L0 to full 

scale 
CARRIER (IF) B*______J_ J None. 0 to full 

scale 
CARRIER (IF) COM- = |None_______ 90 to 110 
BINED. 

VCO FREQ DIFF_________ -20 to +20 
ALP Con ices ee -—20 to +20 
TRAFFIC’... irate eee 90 to 110 
LOCAL OSC POWER’, ___| Yellow______ 30 to full 
A and B. scale 

8 This meter indication will vary as the received RF signal level varies. If meter indication does not vary and is approximately 10 or 100 notify higher category of maintenance. 
> If this meter’ indication is out of its color band; perform the receiver traffic level adjustment (para 4-17). 
° This meter indication is obtained with associated A/B switch in each of its positions. If either meter indication is out of its color band; notify higher category of maintenance. 

c. Power Amplifier Metering Checks (fig. 3- 
10). The power amplifier meter checks are per- 
formed using the meters mounted on the power 
amplifier meter panel. The following chart lists 
the metering checks to be made by the operator, 
and the required meter indications. Separate 
meter indications are given for the RF MONI- 
TOR meter, each one corresponding to the active 
(depressed) RF MONITOR SELECT pushbutton 
being used. Record the actual meter indication ob- 
tained for each of the metering checks made. 

Color band 

FILAMENT VOLTAGE___ Green 
BEAM VOLTAGE 
BEAM CURRENT 
RF MONITOR 

with the following RF 
MONITOR SELECT 
pushbutton depressed. 

Meter 
indication 



| Meter 
Meter Color band indication 

(NTENNA FORWARD _ |Green______- 50 to 120 
WATTS X 10 

ANTENNA REFLECTED 0 to 100 

30. to 50 

a If this meter indication is not in its color band; adjust attenuator 

ontrol 3A9AT1 (fig. 3-12) for a RF MONITOR meter indication of 
)O. If a RF MONITOR meter indication of 50 cannot be obtained, 
1otify higher category of maintenance, 

1. Order Wire Checks 

he order wire checks are part of the weekly 

preventive maintenance checks and services (para 

4-6), and must be performed weekly. The order 

MODULE TEST MODULE TEST ‘CNTRL ALARM 

switch position lamp indication lamp indication 

, (press MODULE TEST 

lamp). 

12 (momentarily press RE- 

SET pushbutton switch) 

(fig. 3-1) 

Return to 1¢ 

4-12. Operation of Fans and Blowers 

he operator must check the operation of fans 

and blowers in each of the equipment cabinets 

jon a weekly basis as part of his regular duties. 

If any fan or blower is not operating, is noisy, 

jor seems to be scraping, notify higher category 
of maintenance for repair or replacement. To per- 

form the fans and blowers check, proceed as fol- 

lows: 

a. Place a hand over the air filter (fig. 2-16) 

jon top of the receiver cabinet and check that air 
being blown out of the air filter. 

Y 0b. Place a hand over the air filter (fig. 2-17) 

ie top of the receiver cabinet and check that air 

lis being blown out of the air filter. 

c. Remove the air filter (fig. 1-1) on the 

‘lower right side of the power amplifier cabinet 
| (para 4-15c).. 

TM 11-5820—-595-12 

wire checks are contained in the chart below, and 
the chart specifies the MODULE TEST switch 

position for each check, and lists the lamp indi- 

cations and loudspeaker tone output that should 

be obtained for that check. If the proper lamp 
indications and loudspeaker tone is obtained for 

each check, the order wire is assumed to be oper- 

ating properly. If the required lamp indications 

and loudspeaker tone is not obtained for any 

check, notify higher category of maintenance for 
repair or replacement. The CNTRL ALARM in- 

dicator and loudspeaker are located on the trans- 

mitter meter panel (fig. 3-1). The MODULE 

TEST switch and MODULE TEST lamp are lo- 

cated on the order wire assembly (fig. 3—5). 

Loudspeaker. 

tone output 

Alternating 1.1 and 1.6 

kHz tone’. 
None 

a The MODULE TEST lamp will be lighted if the Multiplexer TD—204/U is not turned on and operating properly. Always contact the Multiplex- 

er TD-204/U operator, via order wire (para 3—17), and ask him to check his Multiplexer TD—204/U before assuming that this check has failed, 

b The shelter mounted audible alarm disable switch must not be disabling the loudspeaker output during this check. 

c The MODULE TEST switch must be left in this position during normal radio set operation. 

d. With the power amplifier air filter re- 
moved, check that the four cabinet fans are oper- 

ating. 

e. Replace the power amplifier air filter (para 

4-15c). 

f. Place a hand over the power amplifier ex- 

haust port (fig. 2-18) on top of the power am- 

plifier cabinet and check that air is being blown 

out the exhaust port. 

4-13. Troubleshooting 

a. General. Operator troubleshooting is based 

on the preventive maintenance checks and ser- 

vices (paras 4-3, 4-4 and 4-5). To troubleshoot 

the radio set, perform the daily preventive main- 

tenance checks and services (para 4-5) starting 

with sequence No. 2, and continue until an ab- 

Change 6 4-15 
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normal indication or result is observed. Checks 
and corrective measures for operational trouble 
symptoms, within the scope of the operator, are 
listed in the troubleshooting chart (6 below). 

b. Troubleshooting Chart. 

Trouble symptom 

5 AMPS SLO-BLO fuse indi- 

cator on transmitter meter 

panel is lighted. 

2 Any transmitter power supply | Associated transmitter power supply 
1A1 indicator not lighted. 1A1 fuse defective. 

3 5V and 28V indicators on Transmitter frequency synthesizer 
transmitter frequency syn- 1A14 fuse F1 defective. 
thesizer 1A14 not lighted. 

4 POWER 8 AMPS fuse POWER 8 AMPS fuse defective_______ 
indicator on receiver meter 
panel is lighted. 

5 TDA A 1 AMP fuse indicator TDA A 1 AMP fuse defective 
on receiver meter panel is 
lighted. 

6 TDA B 1 AMP fuse indicator TDA B 1 AMP fuse defective 
on receiver meter panel is 
lighted. 

! Any receiver power supply Associated receiver power supply 2A3 
2A3 indicator not lighted. fuse defective. 

8 5V and 28V indicators on re- Receiver frequency synthesizer 2A21 
ceiver frequency synthesizer fuse F1 defective. 
2A21 not lighted. 

9 Power amplifier F1 fuse indi- Power amplifier fuse F1 defective 
cator is lighted. 

4—14. Fuse Replacement 

CAUTION 
If replacement fuse burns out, do not 
insert another fuse, notify higher cate- 
gory of maintenance. Never replace a 
burned out fuse with one of a higher 
current rating. 

Radio set fuse locations are shown in figures 2- 
12 through 2-15 and are identified by reference 
designation callouts containing the letter F. 
When a defective fuse is located during the pre- 
ventive maintenance checks and services (para 4— 
5), replace the defective fuse using the appropri- 
ate procedure given in a through c below. 

a. Transmitter/Receiver Meter Panel and Pow- 
er Supply (1A1 or 2A3) Fuses. All meter panel 
fuse caps are equipped with a neon indicator 
which glows when the fuse has burned out. 
When a power supply (1A1 or 2A8) fuse burns 

4-16 

Probable trouble 

5 AMPS SLO-BLO fuse defective _____ 

Other operational symptoms or faulty meter 
indications are covered in paragraphs 4-9, 4-10 
and 4-11 and will require higher category of | 
maintenance for repair or replacement. 

Checks and corrective measures 

Replace 5 AMPS SLO-BLO fuse (para 
4-14a). 

Replace transmitter power supply 1A1 
fuse (para 4—14a) located directly 
above extinguished transmitter power 
supply 1A1 indicator. 

Replace transmitter frequency syn- 
thesizer 1A14 fuse F1 (para 4-145). 

Replace POWER 8 AMPS fuse (para 
4-14q). 

Replace TDA B 1 AMP fuse (para 
4-14a). 

Replace receiver power supply 2A3 
fuse (para 4-14a) located directly 
above extinguished receiver power 
supply 2A8 indicator. 

Replace receiver frequency synthesizer 
2A21 fuse F1 (para 4-14b). 

-Replace power amplifier fuse F1 
(para 4-14c), 

out, the indicator lamp located below the associ- 
ated fuse will go out. To replace a defective 
meter panel or power supply fuse, proceed as — 
follows: | 

(1) Set the receiver or transmitter POWER 
ON-OFF switch on the meter panel to OFF. — 

(2) Release the fuse cap by rotating it 1/4 
turn counterclockwise. 

(3) Extract the fuse cap with the fuse intact 
from the fuse holder. 

(4) Pull the fuse out of the fuse cap and 
select a new fuse of the correct type and value — 
(para 2-10). 

CAUTION 
Do not force fuse cap into fuse holder. 

(5) Insert selected fuse into the fuse cap 
and insert the fuse cap into the fuse holder. 

(6) Lock fuse cap in position by turning it 
1/4 turn clockwise while gently pressing on the 
fuse cap. 



(7) Set the POWER ON-OFF switch on the 

meter panel to ON. 
b. Frequency Synthesizer 1A14 or 2A21 Fuses. 

When the frequency synthesizer fuse F1 burns 

out, both the 5V and 28V indicators (fig. 3-5) 

will be extinguished. To replace a defective fre- 
quency synthesizer 1A14 or 2A21 fuse, proceed 

as follows: 
(1) Set the POWER ON-OFF switch on the 

meter pane! to OFF. 
(2) Rotate the fuse cap counterclockwise 

until it is free of the fuse holder. 
(8) Pull the fuse cap with the fuse intact 

from the fuse holder. 
(4) Pull the fuse out of the fuse cap and 

select a new fuse of the correct type and value 

(para 2-10). 

CAUTION 
Do not force fuse cap into fuse holder. 

(5) Insert selected fuse into the fuse cap 

and insert the fuse cap into the fuse holder. 
(6) Lock fuse cap in position by turning it 

clockwise until fingertight. 
(7) Set the POWER ON-OFF switch on the 

meter pane! to ON. 
c. Power Amplifier Fuse. When the power am- 

plifier fuse is burned out, the neon indicator in 

the fuse cap will glow. To replace a defective 
power amplifier fuse, proceed as follows: 

(1) Turn off the power amplifier as de- 

scribed in paragraph 3-23. 
(2) Repeat steps (2) through (6) of a 

above. 
(3) Repeat steps b through e of paragraph 

3-14 to restart the power amplifier. 

4—15. Air Filter Removal and Replacement 

The transmitter and receiver are each equipped 

with three air filters. One air filter is located 
inside each of the cabinet doors (figs. 1-3 and 
1-9), and the third air filter is mounted on the 
top of each cabinet (figs. 2-16 and 2-17). The 

power amplifier is equipped with a single air fil- 

ter mounted on the lower right side of the cabi- 

net (fig. 1-1). To remove and replace any of 

the air filters, perform the appropriate procedure 

given in a through c below. 

a. Transmitter and Receiver Door Mounted 
Air Filters. To remove and replace a door 

mounted air filter, proceed as follows: 

(1) Lift and turn the two cabinet door 

latches and open the two cabinet doors. 
(2) Slide the air filter upward and remove 

it from its retaining frame. 
(3) Slide the cleaned (para 4-7) or replace- 

ment air filter downward into its retaining frame. 

T 11-5820-595-12 

NOTE 
Cabinet doors will not latch 

unless air filters are properlyseated. 

(4) Close and latch the two cabinet doors. 

b. Transmitter and Receiver Cabinet Mounted 

Air Filter. To remove and replace the top 

mounted air filter, proceed as follows: 

(1) Set the POWER ON-OFF switch on the 

meter panel to OFF. 

(2) Unscrew and remove the four screws Se- 

curing the air filter to the top of the cabinet. 

(3) Remove the air filter. 

(4) Place the cleaned (para 4-7) or re- 

placement air filter on top of cabinet and align 

the four screws holes. 

(5) Insert the four screws removed in step 

(2) above, and tighten them. 

(6) Set the POWER ON-OFF switch on the 

meter panel to ON. 

c. Power Amplifier Cabinet Mounted Air Fil- 

ter. To remove and replace the power amplifier 

cabinet mounted air filter, proceed as follows: 

(1) Loosen the four captive screws secur- 

ing the air filter to its filter frame. 

(2) Pull air filter forward out of the filter 

frame. 

(3) Insert the cleaned (para 4-7) or re- 

placement air filter into the filter frame being 
sure that the arrow marked on the rear of the air 

filter frame is pointing toward the power ampli- 

fier cabinet. 
(4) Tighten the four captive screws on the 

air filter to secure the air filter to its filter frame. 

4-16. Transmitter Traffic Level Adjustment 

The transmitter traffic level adjustment should be 
performed as required during the operational 

checks (para 4-8) to maintain the pem traffic 

level. To perform the transmitter traffic level ad- 
justment, proceed as follows: 

a. Set the meter selector switch (fig. 3-1) on 

the transmitter meter panel to TRAFFIC. 

b. Adjust the TRAFFIC LEVEL ADJ control 

(fig. 3-3) on AF-RF amplifier 1A4 for a trans- 

mitter meter indication (fig. 3-1) of 100. 

c. If a meter indication of 100 cannot be ob- 

tained, contact the Multiplexer TD-204/U oper- 

ator at the cable end of the communication link, 

via order wire (para 3-17), and request that he 

check his traffic output. If the traffic output from 
Multiplexer TD-204/U is correct, notify higher 

category of maintenance for further trouble- 

shooting. 
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4-17. Receiver Traffic Level Adjustment 
The receiver traffic level adjustment should be 
performed as required during the operational 
checks. (para 4-8) to maintain the pcm traffic 

The power amplifier low RF alarm adjustment 
checked by the operator during the PMCS statu 
and alarm indicator checks (para. 4-9c). To pe} 
form the power amplifier low RF alarm adjust level. To perform the receiver traffic level ad- 

justment, proceed as follows: 
a. Set the meter selector switch (fig. 8-6) on 

the receiver meter panel to TRAFFIC. 
b. Adjust the TRAFFIC LEVEL ADJ control 

(fig. 3-9) on AF_-RF amplifier 2A19 for a re- 
ceiver meter indication (fig. 3-6) of 100. 

ce. If a meter indication of 100 cannot be ob- 
tained, contact the radio operator at the radio end 
of the communication link, via order wire (para 
-17), and request that he check his traffic out- 

put. If the traffic output from the radio‘end of 
the communication link is correct, contact the 
multiplexer TD-204/U operator at the cable end 
of the communication link and request that he 
check his traffic input. If traffic is being received 
satisfactorily at the cable end of the communi- 
cations link, contact higher category of mainte- 
nance and notify him that the TRAFFIC meter 
indication cannot be adjusted for a meter indica- 
tion of 100, but that traffic is being satisfactorily 
received at the cable site. If traffic is not being 
received satsifactorily at the cable end of the com- 
munications link, contact higher category of 
maintenance and notify him that radio communi- 
cation has been lost in the receiver path of the 
communications link. 

4-18. Power Amplifier Low RF Alarm 
Adjustment 

NOTE 
Never perform the power amplifier low 
RF alarm adjustment while the radio set 
is handling traffic, wait until radio com- 
munications can be interrupted. 

4-18 Change 6 

ment, proceed as follows: 

a. Press the ANTENNA FORWARD WATTS 
X 10 pushbutton (fig. 3-10) on the power am- 
plifier meter panel and observe the RF MONI- 
TOR meter indication during the following steps. 

b. Set the BEAM VOLT ADJ control (fig. 3- 
11) on inverter regulator control 3A1 for a RF 
MONITOR meter indication of 50. 

NOTE 
If the LOW RF alarm indicator (fig. 
3-10) is lighted red at the start of 
this adjustment, turn LOW RF control 
(fig. 3-11) clockwise until] the indica- 
tor turns green and proceed to step c 
below. 

c. Slowly turn the LOW RF control (fig. 3-11) 
on low RF-mismatch, alarm and control module 
3A4 counterclockwise until the LOW RF alarm in- 
dicator (fig. 3-10) on the power amplifier meter 
panel lights red. 

d. Slowly increase RF output power, by turn- 
ing the BEAM VOLT ADJ control (fig. 3-11) 
clockwise, until the LOW RF alarm indicator 
(fig. 3-1) lights green. The RF MONITOR 
meter indication shall be between 50 and 80. 

e. If LOW RF alarm trip point cannot be set 
between 50 and 80, notify higher category main- 
tenance. 

f. Set BEAM VOLT ADJ control (fig. 3-11) 
on inverter regulator control 3A1 for a RF MON- 
ITOR meter indication of 100. 
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CHAPTER 5 

ORGANIZATIONAL MAINTENANCE INSTRUCTIONS 
ltteer

 oEre SEN SERDaST STSCI 

Section |, GENERAL 

5—1. Scope of Maintenance 

a. This chapter contains instructions covering 

organizational maintenance of the radio set. It in- 

cludes general system analysis and instructions 

for performing preventive and periodic mainte- 

nance services, troubleshooting, and repair func- 

tions to be accomplished by the organizational 

repairman. 

b. Organizational maintenance of the radio set 

includes— 

(1) Organizational preventive maintenance 

(para 5-4). 
(2) Organizational preventive maintenance 

checks and services chart (para 5-5). 

(3) Para (3) deleted. 

(4) Lubrication (para 5-9). 

(5) Checks and adjustments (paras 5-10 

through 5-21). 

(6) Troubleshooting (paras 5-22 through 

5-24). 

(7) Tests (paras 5-25 through 5-28). 

(8) Module replacement techniques (para 

5-29). 

(9) Removal and replacement of transmitter 

modules (para 5-80). 

(10) Removal and replacement of receiver 

modules (para 5-31). 

(11) Removal and replacement of power am- 

plifier modules (para 5-32). 

(12) Removal and replacement of diodes 

(para 5-33). 

(138) Removal and replacement of lamps 

(para 5-34). 

(14) Adjustment and alignment procedures 

(paras 5-35 through 5-42). 

(15) Touchup painting instructions (para 5- 

43). 

5—2. Tools, Materials, and Test Equipment 

Required 

The tools, materials, and test equipment required for 
organizational maintenance are listed below. 

a. Tools. 

(1) Screwdriver, flat tip (NSN 5120-00-596- 

(2) Screwdriver, cross tip (NSN 5120-00-234- 

(3) Card extractor (figs. 1-4 and 1-14). 
(4) Tuning tool (fig. 1-10). 
(5) Discharge arm (grounding rod) (fig. 1-14). 
(6) Wrenches, openend (figs. 1-4 and 1-10). 

(7) Pliers, round needle nose (NSN 5120-00- 

540-6973). 
(8) Tool Kit, Electronic Equipment TK-101/G 

(NSN 5180-00-064-5178). 
(9) Lamp extractor (fig. 1-4). 

(10) Special purpose screwdriver (fig. 1-10). 

b. Materials, 
(1) Cleaning compound (trichlorotrifluoroe- 

thane). 
(2) Cleaning cloth. 

(3) Lubricating grease, lubri-plate (or equiva- 

lent), and Dow Corning Fluid 550 (or equivalent). 

(4) Sandpaper No. 000. 

Multimeter AN/URM-105. 

5—3. Block Diagram Functioning of Radio 

Set AN/GRC—143 

a. Functionally, the radio set can be divided 

into three major components: a transmitter that 

c. Test Equipment. 

Change 6 5-1 
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contains all the circuits necessary to generate a 

low level fm carrier signal containing the pcm/ 

order wire signal; a radio frequency power am- 

plifier that contains all of the circuits necessary 

to boost the low level transmitter output to a 

high level (1.0 kilowatt nominal) RF signal suit- 

able for transmission through a_ tropospheric 

medium; and a receiver that contains all the cir- 
cuits necessary to amplify and demodulate the fm 

carrier signal. A functional block diagram of the 

radio set is shown in figure 5-1. 

b. The transmitter accepts an externally multi- 

plexed pem signal from Multiplexer TD-204/U. 

This signal consists of 12 or 24 individual tele- 
phone channels that have been converted to a 
pem form and time division multiplexed (inter- 
leaved) to form a single signal. The pem signal 

is routed via CX-—4245/G cable to the transmit- 

ter, and is called the FROM CABLE input. The 

FROM CABLE input is applied to cable-to-radio 

circuits in digital data modem 1A12 where the 

pem signal is ‘reshaped, retimed, and applied to 
the modulator circuits. The modulator circuits 
basically consist of a voltage controlled 150 MHz 

oscillator (the output of the modulator circuits 

with no input is 150 MHz). The pem signal off- 

sets the voltage controlled 150-MHz oscillator 

and causes its output to vary in frequency directly 

proportional to the pem intelligence. The fre- 
quency modulated 150 MHz signal is then ap- 
plied to frequency mixer 1A9. A highly stable 
4.55- to 4.85GHz carrier signal, generated in the 
local oscilleator circuits, is also applied to frequen- 
cy mixer 1A9. The output of the local oscillator 
circuit can be selected in 100-kHz increments be- 
tween 4.55 and 4.85 GHz and provides 6001 dif- 
ferent frequencies. The 4.55 to 4.85 GHz carrier 
signal is mixed with the frequency modulated 150 
MHz signal to produce a low level 4.4- to 5.0- 
GHz signal. The 4.4- to 5.0-GHz signal from fre- 
quency mixer 1A9 is applied to the RF output 
circuits where it is routed. to the power ampli- 
fier. A small portion of the transmitter output 
is also applied to the radio test set for mainte- 
nance purposes (f below). 

c. The power amplifier receives the low level 
transmitter output and amplifies the 4.4- to 5.0- 
GHz signal to a level (1.0 kilowatt) suitable for 
transmission in a tropospheric medium. The low 
level transmitter output is applied through the 
RF input circuits to a klystron. A high voltage 
power supply generates the high voltage (7.5 
kilovolts nominal) required to drive the klystron 
and a high voltage power supply control circuit 
is used to protect the power amplifier circuits in 

ome 

the event of an overload. The klystron amplifies 

the 4.4- to 5.0-GHz signal to 1.0 kilowatt (nomi- 

nal) and its output is coupled to the transmit an- 

tenna via the RF output circuits, waveguide 

switch, and antenna waveguide. 

d. The receiver contains the circuits necessary 
to amplify the extremely low level (down to .01 

picowatt) 4.4- to 5.0-GHz signal from the receive 

antennas. The receiver is basically a superhetro- 

dyne that uses two (dual) input channels (A and 

B) to amplify the two separate input signals 

from the two physically separated receive anten- 

nas. The information contained in each of the 
two separate input signals is identical since trans- 

mission is via a single antenna at the distant 

radio set. However, the two input signals will 
vary in level due to the different tropospheric 

paths they travel. Use of a dual channel super- 

hetrodyne receiver takes advantage of space di- 

versity reception and dual channel combining to 
improve the receiver’s overall reliability and 
noise figure. The channel A input signal is ap- 
plied through the channel A directional coupler 

to the channel A RF input circuits. The channel 
A RF input circuits pass and amplify the rf input 

signal and the output is applied to mixer-pream- 

plifier 2A4. A highly stable 4.55- to 4.85-GHz 
carrier signal is generated in the receiver local 
oscillator circuits which are similar to the trans- 
mitter local oscillator circuits, except the receiver 
provides two identical outputs. Local oscillator 
output channel A is applied to the local oscillator 
mixer circuits where the 4.55- to 4.85-GHz signal 
is mixed with a 220-MHz signal to produce the 
4.33- to 5.07-GHz channel A local oscillator sig- 
nal which is separated by 70 MHz from the RF 
input signal. Mixer-preamplifier 2A4 mixes the 
4.33- to 5.07-GHz local oscillator signal and RF 
signal and the resultant 70-MHz signal is ampli- 
fied and applied to the IF amplifier circuits. The 
70-MHz signal is amplified in the IF amplifier 
circuits and applied to combiner 2A16. A small 
portion of the 70-MHz signal is detected and cou- 
pled to the antenna alignment indicator (g be- 
low). Processing of the channel B input signal is 
the same as channel A. Combiner 2A16 compares 
the phase of channel A and channel B 70-MHz 
signals and produces two PAC (automatic phase 
control) voltages that control the output frequen- 
cy of 220 MHz veo 2A13 and 2A14. This com- 
pensates for phase variations in the channel A 
and channel B 70-MHz signals. Combiner 2A16 
also combines the two 70-MHz signals and the 
combined output is applied to the demodulator 
and amplifier circuits. The demodulator senses 
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Figure 5-1. Block diagram functioning of radio set AN/GRC-143. 

(Located in back of manual) 

5-3/(5-4 blank) 
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the frequency modulated pem signal and discards 

| the 70-MHz carrier signal. The demodulated pcm 

| signal is then amplified and routed to the radio- 

| to-cable circuits in transmitter digital data modem 

1A12. The radio-to-cable circuits reshape and re- 

time the pcm signal from the receiver and routes 

the pem signal via CX-4245/G cable to Multi- 

plexer TD-204/U as the TO CABLE signal. 

e. The order wire circuits are contained in the 

transmitter and permit single channel voice com- 

munications on a party line bases. The order wire 

circuits route voice signals originated at the local 

handset, remote telephone, Multiplexer TD-204/ 

U, or distant radio set to the three remaining 

locations. That is, an order wire call originated 

at the local handset will be routed to—the re- 

mote telephone via the order wire circuits; Multi- 

plexer TD-204/U, via the order wire circuits and 

radio-to-cable circuits where the order wire signal 

is superimposed on the pem signal and routed 

via CX-4245/G cable to Multiplexer TD-204/U 

as the TO CABLE signal; and to the distant 

radio set via the modulator circuits where the 

orderwire signal is superimposed on the pem 

signal and subsequently processed as explained 

in b above. 

f. A radio test set is provided in the transmit- 

ter for maintenance purposes. Use of the radio 

TM 11-5820-595—12 

test set is controlled by the ON-OFF switch (fig. 

8-3) on 100-MHz oscillator 1A2. When the 100- 

MHz oscillator is turned on, its output is mixed 

with the transmitter output (b above) to produce 

a test signal that is separated by 100 MHz from 

the transmitter output frequency. This test signal 

is applied to a power divider in the radio test 

set, where the test signal is split to produce two 

identical outputs. The two test signals are ap- 

plied to each receiver channel via their respective 

directional coupler. Use of the radio test set per- 

mits the repairman to loop the FROM CABLE 

pem signal through the receiver back to Multi- 

plexer TD-204/U as the TO CABLE pcm signal. 

g. The antenna alignment indicator uses the 

detected 70 MHz signals from the channel A and 

B IF amplifiers (e above) to align the receive 

antennas in azimuth and elevation. The antenna 

alignment indicator contains two meters that in- 

dicate the relative signal strength of the detected 

channel A and channel B 70-MHz signals. As the . 

antennas are positioned in azimuth and elevation, 

the antenna alignment indicator meters will vary 

in accordance with the level of the received 

signals. With the maximum reading obtained on 

each antenna alignment indicator meter, the best 

antenna orientation is assured. 

Section Il. PREVENTIVE MAINTENANCE 

5—4. Organizational Preventive Maintenance 

Checks and Services 

Organizational preventive maintenance procedures 

are designed to help maintain equipment in ser- 

viceable condition. They include items to be 

5—5. Organizational Preventive Maintenance 

Checks and Services Chart 

M — Monthly 

Metering Checks 

Order Wire Checks 

checked and how to check them. These checks 

and services, described in paragraph 5—5, outline 

inspections that are to be made at specific monthly 

(M), and quarterly (Q), intervals. 

Q — Quarterly 

TRANSMITTER 

Check the Operator/Crew metering check record 

for a module or component deterioration trend. 

Perform the transmitter orderwire checks. 

Change 6 5-5 
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5-5. Organizational Preventive Maintenance 
Checks and Services Chart — Continued. 

M — Monthly Q — Quarterly 

Item to be Inspected Procedures 

Metering Checks Check the Operator/Crew metering check record 
for a module or component deterioration trend. 

IF Gain and AGC Checks and Perform the receiver IF gain and AGC checks and 
Adjustments adjustments during the first radio set shutdown 

period. 

Metering Checks Check the Operator/Crew metering check record 
for a component or assembly deterioration trend. 

Equipment Lubrication Lubricate the door handles on the receiver, 
transmitter and power amplifier cabinets with low 
corning fluid 550 or equivalent. Lubricate module 
captive screws when it is noticed that they are 
difficult to turn. Use lubri-plate or equivalent, 

Paragraph 5—6 deleted. 

Paragraph 5—7 deleted. 

Paragraph 5—8 deleted. 

5—6 Change 6 
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5~—9. Lubrication 

Lubrication of the radio set is not required at 
regular intervals, but rather on an as required 
basis. (a and b below provide the procedures for lubricating those parts of the radio set which re- 
quire lubrication, c¢ below provides a list of the parts which have been lubricated by the manu- 
facturer, but do not require further lubrication. ) 

a. Lubricant has been applied to module cap- tive screws to permit smooth engagement of the 
screw threads into retaining nuts. When the op- 
erator notices that the captive screws are begin- ning to become difficult to turn, a grease type 
lubricant (lubri-plate or equivalent) should be applied lightly to the threaded portion of the 
screw (fig. 5-2) to prevent binding of the screw in the retaining nut. 

b. Lubricant has been applied to all the 
moving parts of the door handle on the receiver, 
transmitter, and power amplifier, to permit smooth operation of the door handles. When the operator notices that the door handles are be- coming hard to operate, a silicone based lubri- cant (Dow Corning Fluid 550 or equivalent) 
should be applied to the door handles as shown in figure 5-3, to permit smooth operation of the door handles. 

¢e. The following parts have been lubricated by the manufacturer and require no further lubrica- 
tion: 

(5-7 blank)/5-8 Change 6 

THREADS PERMANENTLY COATED WITH PLASTIC FILM LUBRICANT (POXILUBE INC: INDIANAPOLIS, IND.; PART ; NO.500-M). USE LUBRICATING GREASE (LUBRI-PLATE) OR REFER TO MIL-P-11268 FOR SUBSTITUTE. LUBRICATE WHEN FILM IS WORN OR DAMAGED. 

EL5820-595-12-60 

Figure 5-2. Lubrication of module captive screws, typical. 

fi 

| 
| 

LUBRICATE WITH SILICONE GREASE (DOW CORNING FLUID 550 OR EQUIVALENT) LUBRICATE WHEN FILM IS WORN OR DAMAGED, 

EL5820-595-12-6| 
Figure 5-3. Lubrication of cabinet door handles, typical. 



bearings. 

bearings. 

5-10. Transmitter Power Supply Voltage 

| Transmitter power supply voltage checks are per- 

| formed monthly by the organizational repairman 

‘}as part of preventive maintenance, and when 

| specified in the troubleshooting chart (para 5— 

| 24a) to localize a trouble in the power supply. 

Use the chart and procedure given below to per- 

| form the transmitter power supply voltage checks. 

| a. Turn the meter selector switch (fig. 3-1) 

| on the transmitter meter panel to the first posi- 

tion (TEST LEAD (+)) shown in the chart. 

| b. Remove the test lead (fig. 1-4) from the 

| clip mounts in the SPECIAL TOOLS AND 

SPARE FUSES compartment. 

c. Connect one test lead probe to the TEST 

LEAD jack (fig. 3-1) on the transmitter meter 

| panel. 
d. Connect, in turn, the free test lead probe 

to each of the test points, TP( ), of the power 

supply 1A1 (fig. 3-2), as listed in the chart 

below. Note that the meter selector switch posi- 

tion is changed for TP3, TP4, and TP9. 

e. The meter indication shall be in the black 

band (100 + 20). If the meter indication is not 

in the black band, refer to the troubleshooting 

chart (para 5-24 a) for corrective measures. 

Connect free 
test lead probe to— 

Meter selector 
switch position 

TEST LEAD (+) -. 

Meter indication 

Meter indication 

shall be in 
black band 

(100 + 20) 
for each TP 

TEST LEAD (-) --. check. 

POWER AMPLIFIER 

Unitemp 500 grease, Texaco ---------- 

Military lubricant: Known commercial- 

ly as Beacon 325 per Mil—G- 

3278A, manufactured by Esso 

Standard Oil Co. 
RECEIVER 

Same as power amplifier fan 

TRANSMITTER 

Same as power amplifier fan 

TM 11—5820-595-12 

Sealed bearings lubricated for life 

during manufacture. 

Not accessible for lubrication. Bear- 

ings are replaced each time the 

blower is disassembled for repair. 

Same as power amplifier fan bearings. 

Same as power amplifier fan bearings. 

a 

5—11. Transmitter Module Test Point Checks 

The transmitter module test point checks are per- 

formed monthly by the organizational ‘repairman 

as part of preventive maintenance, and when 

specified in the troubleshooting chart (para 5- 

24 a) to localize a trouble in the transmitter. Use 

the procedure and chart given below to perform 

the transmitter module test point checks. 

a. Turn the meter selector switch (fig. 3-1) 

on the transmitter meter panel to the first posi- 

tion (TEST LEAD (+) shown in the chart. 

b. Remove the test lead (fig. 1-4) from the 

clip mounts in the SPECIAL TOOLS AND 

SPARE FUSES compartment. 

c. Connect one test lead probe to the TEST 

LEAD jack (fig. 8-1) on the transmitter meter 

panel. 

d. Connect, in turn, the free test lead probe 

to each of the module test points, TP( ), of the 

various modules (fig. 3-3) as listed in the chart 

below. Note the change of meter selectors switch 

position for some test points. 

e. The meter indication shall be in the black 

band (100 + 20). If the meter indication is not 

in the black band, refer to the troubleshooting 

chart (para 5-24 a) for corrective measures. 

5-9 
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Meter selector 
switch position Connect free 

test lead probe to— 
Meter indication 

RON OP OP A @ ig pela bei TP1 on AF-RF amplifier 1A4. 
TP1 on alarm monitor 1A5. 
TP5 on electronic frequency 

control 1A7. 
TP1 and TP2 on modulator 1A8. 
TP1 on amplifier-frequency multi- 

plier 1A11. 
TP1, TP2, TP3, TP6 and TP7 on 

Meter indication shall be in black 
band (100 + 20) for each 
module TP check. 

digital data modem 1A12. TEST LEAD {-).2. 5-0 TP2 on alarm monitor 1A5 TP4 Same as above. 
and TP5 on digital data modem 
1A12. 

S—12. Transmitter Order Wire Checks 
The transmitter order wire checks are performed 
monthly by the organizational repairman as part 
of preventive maintenance, and when specified in 
the troubleshooting chart (para 5-24a) to localize 
a trouble in the order wire channel. Use the pro- 
cedure given below to perform the transmitter 
order wire checks. 

a. Contact the local Multiplexer TD-204/U 
operator (para 38-17), and request that he set the 
TONE/OFF switch on Multiplexer TD-204/U 
to TONE. 

b. Turn the meter selector switch (fig. 3-1) 
on the transmitter meter panel to OW TEST. 

c. The meter indication (fig. 3-1) shall be 100 
+ 20. If the meter indication is not 100 + 20, 
perform the transmitter order wire level adjust- 
ment (para 5-35). 

d. Notify TD-204/U operator to set TO-204/ 
U TONE/OFF switch to OFF, 

5-13. Transmitter Alarm Circuitry Checks 
The transmitter alarm circuitry checks are per- 
formed monthly by the organizational repairman 
as part of preventive maintenance. These checks 
must be performed when radio communication is 
not required and should be scheduled during a 
radio set shutdown period. 

a. Traffic Alarm Check. Perform the traffic 
alarm circuit check as follows: 

(1) Disconnect coaxial cable 1A16W8 (fig. 
2-10) from the J1 connector on attenuator assem- 
bly 1A8. 

(2) The TRAF alarm indicator (fig. 3-1) 
on the transmitter meter panel shall light red. If 
it does not, replace alarm monitor 1A5 (para 5— 
30) and repeat check. 

(3) Connect coaxial cable 1A16W3 (fig. 
2-10) to the J1 connector on attenuator assem- 
bly 1A8. 

(4) The TRAF alarm indicator (fig. 3-1) 
shall light green. 
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b. Frequency Synthesizer Alarm Check. Per- 
form the frequency synthesizer alarm circuit 
check as follows: 

(1) Record the frequency setting of the four 
thumbwheel switches (fig. 3-5) on the fre- 
quency synthesizer 1A14 and set the thumbwheel 
Switches for a frequency readout of 5090.0 MHz. 

NOTE 
The RF POWER alarm indicator (fig. 
3-1) on the transmitter meter panel may 
light red during this check. 
(2) The SYNTH LOCK alarm indicator 

(fig. 3-1) shall light red. If it does not, replace 
alarm monitor 1A5 (para 5-30) and repeat 
check. 

(3) Reset the four thumbwheel switches on 
frequency synthesizer 1A14 to the original fre- 
quency setting ((1) above). 

(4) The SYNTH LOCK alarm indicator 
(fig. 3-1) shall light green. 

c. Low RF Alarm Check. Perform the RF 
power alarm circuit check as follows: 

(1) Disconnect coaxial cable 1A16W6 from 
connector J1 (fig. 2-10) on amplifier-frequency 
multiplier 1A11. 

(2) The RF POWER alarm indicator (fig. 
3-1) shall light red. If it does not, replace alarm 
monitor 1A5 (para 5-30) and repeat check. 

(3) Reconnect coaxial cable 1A16W6 to con- 
nector J1 (fig. 2-10) on amplifier-frequency 
multiplier 1A11. 

(4) The RF POWER alarm indicator (fig. 
3-1) shall light green. 

d. Reflected RF Power Alarm Check. Perform 
the reflected RF power alarm circuit check as fol- 
lows: 

(1) Disconnect cable from RF OUTPUT 
connector J8 (fig. 2-16) on top of the transmitter 
cabinet. 

(2) The REFL RF POWER alarm indicator 
(fig. 8-1) on the transmitter meter panel shall 
light red. If it does not, replace alarm monitor 
1A5 (para 5-80) and repeat check. If check stil] 
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fails replace diode 1DC2CR2 (para 5-33) and 

repeat check. 
(3) Connect plug 4A1P5 to RF OUTPUT 

connector J8 (fig. 2-19) on top of the transmitter 

cabinet. 

(4) The REFL RF POWER alarm indicator 

| (fig. 3-1) shall light green. 

5-14. Transmitter Radio Test Set Check 

The transmitter radio test set check is performed 

before each deployment and re-deployment as part 

of preventive maintenance. This check must be 

performed when radio communication is not 

required and should be scheduled during a radio set 

shutdown period. Follow the procedural steps 

below. 

NOTE 

Disregard all radio set alarm indications 

during performance of the transmitter 

radio test set check. 

a. Set the ON-OFF switch (fig. 3-3) on 100- 

MHz oscillator 1A2 to ON. The RADIO TEST 

SET indicator (fig. 3-1) on the transmitter 

meter panel will light red. 

b. Turn the radio test set meter switch (fig. 

3-8) to OSC LEVEL and adjust the LEVEL ADJ 

control on 100 MHz oscillator 1A2 for a 12 

CHAN or 24 CHAN (determined by operating 

mode) meter indication on the radio test set 

meter. If the meter indication cannot be obtained 

by adjustment, replace 100-MHz oscillator 1A2 

(para 5-30) and repeat check. 

c. Turn the radio test set meter switch to CRi. 

The radio test set meter indication shall be in 

or to the right of the yellow band. If it is not, 

replace mixer diode 1Z1CR1 (para 5-33) and re- 

peat check. 

d. Turn the radio test set meter switch to CR2. 

The radio test set meter indication shall be in or 

to the right of the yellow band. If it is not, re- 

place diode 1Z1CR2 (para 5-83) and repeat 

check. 

e. Set the ON-OFF switch on 100-MHz oscil- 

lator to OFF. The RADIO TEST SET indicator 

(fig. 83-1) shall light green. 

5-15. Receiver Power Supply Voltage Checks 

The receiver power supply voltage checks are per- 

formed monthly by the organizational repairman 

as part of preventive maintenance, and when 

specified on the troubleshooting chart (para 5- 

24b) to localize a trouble in the power supply. 
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Use the procedure and chart given below to per- 

form the receiver power supply voltage checks. 

a. Turn the meter selector switch (fig. 3-6) on 

the receiver meter panel to the first position 

(TEST LEAD (+)) shown in the chart. 

b. Remove the test lead (fig. 1-10) from the 

clip mounts in the SPECIAL TOOLS AND 

SPARE FUSES compartment. 

c. Connect one test lead probe to the TEST 

LEAD jack (fig. 3-6) on the receiver meter 

panel. 

d. Connect, in turn, the free test lead probe 

to each of the test points, (TP( ), of power sup- 

ply 2A3 (fig. 3-8) as listed in the chart below. 

Note that the meter selector switch position is 

changed for TP3. 

e. The meter indication shall be in the black 

band (100 + 20). If the meter indication is not 

in the black band, refer to the troubleshooting 

chart (para 5-24b) for corrective measures. 

Connect free 

test probe to 

Meter selector 

switch position Meter indication 

TEST LEAD (+) -- TPl Meter indication 

TP2 shall be in 

TP4 black band 

TEST LEAD (-) -- TP3 (100 + 20) 

for each TP 

check. 

5-16. Receiver Module Test Point Checks 

The receiver module test point checks are per- 

formed monthly by the organizational repairman 

as part of preventive maintenance, and when 

specified in the troubleshooting chart (para 5- 

24b) to localize a trouble in the receiver. Use 

the procedure and chart given below to perform 

the receiver module test point checks: 

a. Turn the meter selector switch (fig. 3-6) on 

the receiver meter panel to the first position 

(TEST LEAD (+)) shown in the chart. 

b. Remove the test lead (fig. 1-10) from the 

clip mounts in the SPECIAL TOOLS AND 

SPARE FUSES compartment. 

c. Connect one test lead probe to the TEST 

LEAD jack (fig. 3-6) on the receiver meter 

panel. 

d. Connect, in turn, the free test lead probe to 

each of the module test point (figs. 3-8 and 3-9) 

as listed in the chart below. Note that the meter 

selector switch position is changed for some test 

points. 

e. The meter indication shall be in the black 

band (100 + 20). If the meter indication is not 

in the black band, refer to the troubleshooting 

chart (para 5-24b) for corrective measures. 

Change 6 5-11 
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Meter selector switch position 
‘Connect free test probe to— Meter indication 

TEST UBADICH) Leese weg BIAS (upper and lower TP) on 
TDA2A1. 

BIAS (upper and lower TP) on 
TDA 2A2. 

TP2 on mixer-preamplifier 2A4. 
TP1 on amplifier-multiplier 2A8. 
TP2 on mixer-preamplifier 2A11. 
TP3 on if amplifier 2A12. 
TP1 and TP2 on 220 MHz veo 

2A13. 

Meter indication shall be in black 
band (100 + 20) for each module 
TP check. 

TP1 and TP2 on 220 MHz veo 
2A14, 

TP3 on if amplifier 2A15. 
TP4 on combiner 2A16. 

TP7 on demodulator 2A17. 

TP1 on AF-RF amplifier 2A19. 
TP1 on alarm monitor 2A20. 

TEST LEAD (-) pep RE a B's TP6 on combiner 2A16. 

TP2 on alarm monitor 2A20. 

5-17. Receiver Alarm Circuit Checks 
Receiver alarm circuit checks are performed 
monthly by the organizational repairman as part 
of preventive maintenance. These checks must be 
performed when radio communication is not re- 
quired, and should be scheduled during a radio 
set shutdown period. 

a. Traffic Alarm Check. Perform the traffic 
alarm circuit check as follows: 

NOTE 
Disregard all radio set alarm indications 
during performance of this check. 

(1) Disconnect coaxial cable 2A18W1 from 
connector J6 (fig. 2-11) on demodulator 2A17. 

(2) The TRAF alarm indicator (fig. 3-6) 
on the receiver meter panel shall light red. If it 
does not, replace alarm monitor 2A20 (para 5- 
31) and repeat indicator check. 

(3) Connect coaxial cable 2A18W1 to con- 
nector J6 (fig. 2-11) on demodulator 2A17. 

(4) The TRAF alarm indicator (fig. 3-6) 
shall light green. 

b. VCO Lock Alarm Check. Perform the vco 
lock alarm circuit check as follows: 

NOTE 
Disregard all radio set alarm indications 
during performance of this check. 

(1) Set both APC ON/OFF switches (fig. 
3-9) on combiner 2A16 to OFF. 

(2) Turn meter selector switch (fig. 3-6) 
on receiver meter panel to VCO FREQ DIFF. 

(3) Use a screwdriver to remove the green 
cap and to turn the FREQ ADJUST control (fig. 
3-9) on 220 MHz veo 2A14 for a receiver panel 
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meter indication of 50. If this indication cannot 
be obtained, adjust the FREQ ADJUST control 
on 220 MHz veo 2A13. If a meter indication of 
50 cannot be obtained, using either FREQ AD- 
JUST control, replace the 220 MHz vco’s (2A13 
and 2A14) one at a time (para 5-31) and repeat 
check. 

(4) The VCO LOCK alarm indicator (fig. 
3-6) on the receiver meter panel will light red 
approximately 5 seconds after step (3) above has 
been performed. If it does not light red, replace 
alarm monitor 2A20 (para 5-31) and repeat 
check. 

(5) Turn the FREQ ADJUST control (fig. 
3-9) on 220 MHz veo 2A14 and on 220 MHz veo 
2A13 to obtain a minimum meter indication. Re- 
place green cap removed in step (3) above. 

c. Frequency Synthesizer Alarm Check. Per- 
form the frequency synthesizer alarm circuit 
check as follows: 

NOTE 
Disregard all radio set alarm indications 
during performance of this check. 

(1) Record the frequency setting of the four 
thumbwheel switches (fig. 3-5) on frequency 
synthesizer 2A21 and set the thumbwheel 
Switches for a frequency readout of 5090.0 MHz. 

(2) The SYNTH LOCK alarm indicator 
(fig. 3-9) on the receiver meter panel shall light 
red. If it does not, replace alarm monitor 2A20 
(para 5-31) and repeat check. 

(3) Reset the four thumbwheel switches on 
frequency synthesizer 2A21 to the original fre- 
quency setting (step (1) above). 

| 



(4) The SYNTH LOCK alarm indication 

(fig. 83-9) on the receiver meter panel shall light 

green. 

5-18. Receiver IF Gain and AGC Checks 

and Adjustments 

The receiver IF gain and age checks and adjust- 

ments are performed monthly by the organiza- 

tional repairman as part of preventive mainte- 

nance. The receiver IF gain and age checks and 

adjustments must be performed when radio com- 

munication is not required, and should be sched- 

uled during a radio set shutdown period. Per- 

form the IF gain and agc checks and adjustments 

as follows: 

NOTE 

Disregard all radio set alarm indications 

which may occur during performance of 

these procedures. 

a. Initial Equipment Setup. 

(1) Record the receiver and transmitter op- 

erating frequencies. 

(2) Apply the radio test set information and 

procedures covered in paragraph 5-25. 

(3) On the receiver, set both SQUELCH 

ON/OFF switches (fig. 3-9) On combiner 2A16 

to OFF. 

(4) On the transmitter, set the RCVR 

CHAN A and RCVR CHAN B switches (fig. 

3-3) on the radio test set to T. 

(5) On the receiver, set the AGC SEL 

switches (fig. 3-9) on IF amplifiers 2A12 and 

2A15 to TEST. 

(6) On the receiver, set the receiver meter 

selector switch (fig. 3-6) on the receiver meter 

panel to CARRIER (IF) COMBINED. 

b. IF Gain Check. 

(1) Disconnect coaxial cable 2A15W1 from 

connector J2 (fig. 2-11) on 70 MHz IF filter 

2A10. 

(2) Receiver meter indication (fig. 3-6) 

shall be 100 + 5. If it is not, perform the IF 

gain adjustment (para 5-36). 

(3) Connect coaxial, cable 2A15W1 to con- 

nector J2 (fig. 2-11) on 70 MHz IF filter 2A10, 

and disconnect coaxial cable 2A12W1 from con- 

nector J2 on 70 MHz IF filter 2A5. 

(4) Receiver meter indication (fig. 3-6) 

shall be 100 + 5. If it is not, perform the IF 

gain adjustment (para 5-36). 

(5) Connect coaxial cable 2A12W1 to con- 

nector J2 (fig. 2-11) on 70 MHz IF filter 2A5. 

c. AGC Check and Adjustment. 
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(1) On the receiver, set the AGC SEL 

switches (fig. 3-9) on IF amplifiers 2A12 and 

2A15 to DIV ON. 

(2) On the transmitter, set the RCVR 

CHAN A and RCVR CHAN B switches (fig. 

3-3) on the radio test set to T +30. 

(3) On the receiver, set the AUTO/MAN 

switch (fig. 3-9) on combiner 2A16 to MAN. 

(4) Disconnect coaxial cable 2A15W1 from 

connector J2 (fig. 2-11) on 70-MHz IF filter 

2A10. 

(5) On the receiver, remove the green cap 

cover from the MAN AGC ADJ potentiometer 

(fig. 3-9) on combiner 9A16 and, using the tun- 

ing tool, adjust the potentiometer for a receiver 

meter (fig. 3-6) indication of 60 + 10. If diffi- 

culty is encountered in obtaining the indication, 

perform the age adjustment (para 5-36). 

(6) Connect coaxial cable 2A15W1 to con- 

nector J2 (fig. 2-11) on 70-MHz IF filter 2A10, 

and disconnect coaxial cable 2A12W1 from con- 

nector J2 on 70-MHz IF filter 2A5. 

(7) Receiver meter indication (fig. 3-6) 

shall be within + 10 of meter indication obtained 

in step (5) above. If it is not, perform the agc 

adjustment (para 5-86). Replace the green cap 

removed in step (5) above. 

(8) Connect coaxial cable 2A12W1 to con- 

nector J2 (fig. 2-11) on 70-MHz IF filter 2A5. 

(9) On the transmitter, set the RCVR 

CHAN A and RCVR CHAN B switches (fig. 

3-3) on the radio test set to T +20 and repeat 

steps (4) through (8) above and then proceed to 

step (10) below. 

(10) On the receiver, set both SQUELCH 

ON/OFF switches (fig. 3-9) on combiner 2A16 

to ON. 

(11) On the receiver, set the AUTO/MAN 

switch (fig. 3-9) on combiner 2A16 to AUTO. 

(12) On the transmitter, set the RCVR 

CHAN A and RCVR CHAN B switches (fig. 3- 

3) to T +380. 

(18) The receiver meter indication shall be 

100 + 5. If it is not, perform the age adjust- 

ment (para 5-36). 

(14) On the transmitter, set the ON-OFF 

switch on 100-MHz oscillator 1A2 to OFF. 

(15) Return transmitter and receiver fre- 

quency control settings to the original operating 

frequency settings (a(1) above). 

5-19. Receiver Squelch and Carrier Alarm 

Checks 

The receiver squelch and carrier alarm checks are 

performed monthly by the organizational repair- 
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man as part of preventive maintenance. These 
checks must be performed when radiocommuni- 
cation is not required, and should be scheduled 
during a radio set shutdown period. To perform 
the squelch and carrier alarm checks, proceed as 
follows: 

NOTE 
Disregard all radio set alarm indications 
during performance of this procedure. 

a. Initial Equipment Setup. 
(1) Record the receiver and transmitter op- 

erating frequencies. 
(2) Apply the radio test set information and 

procedures covered in paragraph 5-25. 
(3) On the transmitter, set the RCVR 

CHAN A and RCVR CHAN B switches (fig. 
3-3) on the radio test set to 4b 

(4) On the receiver, check that the CARR 
(IF) A and CARR (IF) B, indicators (fig. 3-6) 
on the receiver meter panel are lighted green. If 
either indicator is not lighted green, refer to the 
troubleshooting chart (para 5-24b) for corrective 
measures. 

b. Squelch and Carrier Alarm Check. 
(1) On the transmitter, set the RCVR 

CHAN A switch (fig. 3-3) on the radio test set 
to T-8. 

(2) On the receiver, the CARR (IF) A 
alarm indicator (fig. 3-6) shall light red after 
approximately 5 seconds. If it does not, perform 
all of the combiner 2A16 adjustments listed in 
the chart for replacement of a combiner (para 
5-29d). 

(3) On the transmitter, t the RCVR 
CHAN A switch (fig. 3-3) on the radio test set 
to T and set the RCVR CHAN B switch to T-8. 

(4) On the receiver, the CARR (IF) A 
alarm indicator shall light green and the CARR 
(IF) B alarm indicator shal] light red after ap- 

Selector Connect (-) switch 
multimeter Position 

lead to 

AC VOLTS 100 TP2 on 3A7 
DC VOLTS 10 TP6 on 8A7 
DC VOLTS 100 TP4 on 8A7 
DC VOLTS 10 TP1 on 3A7 

5-21. Power Amplifier Module Test Point 
Checks 

Power amplifier module testpoint checks are per- 
formed monthly by the organizational repairman 
as part of preventive maintenance, and when 
specified in the troubleshooting chart (para 5-— 
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Connect (+) 

proximately 5 seconds. If they do not, perforn 
all of the combiner 2A16 adjustments listed ir| 
the chart for replacement of a combiner (para 5- 
29d). 

(5) On the transmitter, set the RCVR) 
CHAN B switch (fig. 3-3) on the radio test set 
to T. 

1 
(6) On the receiver, the CARR (IF) B 

alarm indicator shall light green. If it does not, 
refer to the troubleshooting chart (para 5-24b) 
for corrective measures. | 

(7) On the transmitter, set the ON-OFF | switch (fig. 3-3) on 100-MHz oscillatar 1A2 to 
OFF. 

| 
(8) Return the transmitter and receiver con- i 

trol settings to the original operating frequency | 
settings (a (1) above). 

5-20. Power Amplifier Power Supply Voltage 
Checks 

Power amplifier power supply voltage checks are 
performed monthly by the organizational repair- 
man as part of preventive maintenance, and when 
specified in the troubleshooting chart (para 5- 
24c) to localize a trouble in the power supply 
control 3A7. Use the procedures and chart given 
below to perform the power amplifier power 
supply voltage checks. 

a. Set the selector switch on Multimeter AN/ — 
URM-105 (multimeter) to the voltage range in- 
dicated in the chart. 

6. Connect, in turn, each multimeter lead to 
the test points, TP( ), indicated in the chart. 

c. Observe that multimeter indication is within 
limits specified in the chart. If multimeter indica- 
tion is not within limits, replace power supply 
control 3A7 (para 5-32) and repeat voltage 
checks. 

Multimeter 
indication 
shall be 

multimeter 
lead to 

TP8 on 3A7 28 +6.0 
TP1 on 3A7 -7.5 +2.0 
TP1 on 8A7 -12 +4.0 
TP5 on 3A7 +7. Db 2.0 

24c) to localize a trouble in the power amplifier. 
Use the procedures and chart given below to per- 
form the power amplifier module test point 
checks. 

a. Set the selector switch on Multimeter AN/ 
URM-105 (multimeter) to the voltage range in- 
dicated in the chart. 
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b. Connect, in turn, each multimeter lead to tion is not within limits, refer to the trouble- 

| the test points TP( ), indicated in the chart. 

c. Observe that multimeter indication is within 
shooting chart (para 5-24c) for corrective 

| limits specified in the chart. If multimeter indica- measures. 

Selector Connect (-) Connect (+) Multimeter 

switch multimeter multimeter indication 

position lead to lead to shall be 

DC VOLTS 10 TP1 on 8A2 TP1 on 38A7 -7.5 +3.0 

DC VOLTS 10 TP2 on 38A2 TP1 on 38A7 -7.5 +3.0 

DC VOLTS 100 TP3 on 8A2 TP1 on 8A7 -12 +3.0 

| DC VOLTS 10 TP4 on 8A2 TP1 on 38A7 —7.5 +3.0 

DC VOLTS 10 TP1 on 38A8 TP1 on 3A7 -7.5 +3.0 

DC VOLTS 10 TP2 on 38A8 TP1 on 38A7 —7.5 +3.0 

DC VOLTS 10 TP3 on 3A8 TPi1 on 3A7 -7.5 +3.0 

DC VOLTS 10 TP4 on 8A3 TP1 on 8A7 -7.5 +3.0 

DC VOLTS 10 TP5 on 3A8 TP1 on 8A7 —7.5 +3.0 

DC VOLTS 10 TP1 on 8A4 TP1 on 3A7 —1.5 +0.5 

DC VOLTS 1 TP4 on 8A4 TP1 on 3A7 -0.2 +0.1 

| DC VOLTS 10 TP1 on 3A5 TP1 on 3A7 -7.5 +3.0 

AC VOLTS 10 TP2 on 8A5 TP3 on 8A5 5.0 +3.0 

DC VOLTS 10 TP4 on 38A5 TP1 on 3A7 —12 +3.0 

DC VOLTS 10 TP5 on 3A5 TP1 on 38A7 —12 +4.0 

DC VOLTS 10 TP6 on 3A5 TP1 on 3A7 -12 +4.0 

D CVOLTS 10 TP1 on 8A6 TP1 on 3A7 —7.5 +3.0 

DC VOLTS 10 TP2 on 38A6 TP1 on 3A7 —7.5 +3.0 

DC VOLTS 10 TP3 on 8A6 TP1 on 3A7 —7.5 +3.0 

DC VOLTS 10 TP4 on 8A6 TPi1 on 8A7 —7.5 +3.0 

DC VOLTS 10 TP5 on 3A6 TP1 on 8A7 —7.5 +3.0 

DC VOLTS 10 TP6 on 3A6 TP1 on 3A7 —7.5 +3.0 

DC VOLTS 10 TP7 on 38A6 TP1 on 38A7 —7.5 +3.0 

DC VOLTS 10 TP8 on 8A6 TP1 on 8A7 -7.5 +3.0 

DC VOLTS 10 TP1 on 38A7 TP9 on 3A6 +2.0 +1.0 

DC VOLTS 10 TP10 on 3A6 TP1 on 38A7 -7.5 +3.0 

DC VOLTS 10 TP11 on 3A6 TPi on 8A7 -7.5 +3.0 

Section Ill. TROUBLESHOOTING 

5—22. General Information 

When trouble is encountered during normal 

radio set operation, er during performance of the 

preventive maintenance checks and services, de- 

termine whether the trouble has interrupted 

radio communications before performing any 

troubleshooting procedure or remedial action 

that will interrupt radio communications. If com- 

munications exist, it is not necessary to interrupt 

the communications to remedy a trouble unless 

failure to take immediate corrective action will 

result in damage to the equipment. The organiza- 

tional repairman can determine whether radio 

communication has been lost or seriously affected 

by use of the order wire channel (para 3-17). 

If radio communication has been interrupted, 

refer to paragraph 5-23 for troubleshooting pro- 

cedures. 

5-23. Troubleshooting Techniques 

Troubleshooting of the radio set is based on the 

operational checks, (para 4-8) and the transmit- 

ter, receiver, and power amplifier checks con- 

tained in the monthly preventive maintenance 

checks and services chart (para 5-6). To trouble- 

shoot the equipment, perform all of the functions 

in the operational checks (para 4-8) and con- 

tinuing with the equipment checks that start with 

item number 7 in the monthly preventive mainte- 

nance checks and services chart (para 5-6). Pro- 

ceed through the items until an abnormal con- 

dition or result is observed. When an abnormal 

condition or result is observed, refer to the 

troubleshooting chart (para 5-24). Paragraphs 

5-25 through 5-28 contain additional informa- 

tion and step-by-step instructions for performing 

equipment tests to be used during the trouble- 

shooting procedures to aid in localizing a trouble. 

5-24. Troubleshooting Charts 

Three troubleshooting charts; transmitter, receiv- 

er, and power amplifier, are provided for local- 

izing troubles in the radio set. When trouble is 

encountered during normal radio set operation or 
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T™ 11-—5820—595-12 

during the procedures described in paragraph 5- 
23, note the abnormal indication and refer to the 
appropriate troubleshooting chart. Read down the 
Trouble symptom column to locate the abormal 
indication and then perform the cherks and cor- 

a. Transmitter Troubleshooting Chart. 

Item No. Trouble symptom Probable trouble 

rective measures indicated in the sequence listed 
If the checks and corrective measure indicated dc) 
not correct the trouble, notify higher category oi} 
maintenance. 

Checks and corrective measures 
Note. Any of the following alarm conditions will cause the ‘(CNTRL ALARM indicator on the trans- mitter meter panel to light red and the audible alarm to sound. Press the RESET pushbutton on the transmitter meter panel to silence the audible alarm; the CNTRL ALARM indicator will light green 

5-16 

when the trouble is remedied. 
All status and alarm indi- Loss of primary power, or 15/28V 

cators on transmitter regulator 1A1A11 defective. 
meter panel not lighted. 

Any of the following status 
or alarm indicators on the 
transmitter meter panel 
lighted red: 

a. RADIO*TEST SET = = 5e a. ON-OFF switch on 100-MHz 
RF oscillator 1A2 in ON 
position. 

0. CNT RIZWAUARM 2 oe 6. Any alarm indicator on trans- 
mitter, receiver, or power am- 
plifier is lighted red, causing 
the CNTRL ALARM indicator 
to light red. If no other alarm 
indicator is lighted red, trouble 
is transmitter alarm monitor 
1A5, receiver alarm monitor 
2A20, power amplifier low 
RF-mismatch alarm and control 
3A4, or order wire board No. 
2 (1A13A2) defective. 

COURAPF Sty Stine Bhat hs’ .¢. Loss of pem traffic from cable 
system. Defective module in 
digital data modem 1A12, AF— 
RF amplifier 144, modulator 
1A8, alarm monitor 1A5, 
attenuator assembly 143, or 
1.3 MHz low pass filter 1A6 
defective. 

Loss ‘of deinawera7.._ oni! BAD | -Check all indicator lamps (1A1A- 

Perform the following checks: 
a. Check the 5 AMPS SLO-BLO 

fuse indicator on transmitter 
meter panel. If indicator is 
lighted, refer to item number 
3 in this chart. 

b. Check that POWER ON-OFF 
switch on transmitter meter 
panel is set to ON. If it is not, 
set it to ON. 

e. Check that primary power is 
applied to transmitter cabinet 
and J7 AC POWER INPUT 
connection on top of transmitter 
cabinet is securely tightened. 

d. Check indicator lamp 1A1A13DS11 
on power supply 1A1. If indi- 
cator lamp is extinguished, 
refer to item 4 in this chart. 

13DS1 through 1A1A13DS12) 
on power supply 1A1. If any in- 
dicator lamp is not lighted, refer 
to item number 4 in this chart. 

a. Set ON-OFF switch on 100-MHz 
RF oscillator 1A2 to OFF if 
radio test set is not being used. 

b. Check alarm indicators (para 
4-9) on transmitter, receiver, 
and power amplifier. Trouble- 
shoot on basis of these alarms. 
If the CNTRL ALARM indi- 
cator is the only alarm indica- 
tor on the three units that is 
lighted red, replace the follow- 
ind modules one at a time 
using the substitution method 
(para 5-29b): Transmitter 
alarm monitor 1A5, receiver 
alarm monitor 2A20, power 
amplifier low RF-mismatch 
alarm monitor 3A4. If CNTRL 
ALARM indicator is still 
lighted red, replace order 
wire board No. 2 ( 1A13A2) 
(para 5-296). 

c. Perform the following checks: 
(1) Check the external 

TRAFFIC IN alarm in- 
dicator. If the alarm indi- 
cator is lighted red, trouble 
is loss of pem from cable 
system. Notify Multiplexer 
TD-204/U operator (para 
3-17). 
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tem No. Trouble symptom Probable trouble ‘Checks and corrective measures 

(2) Check CABLE TO RADIO 

MODEM alarm indicator 
on transmitter meter panel. 
If this indicator is lighted 

red, refer to item number 

9 in this chart. 
(3) Turn trahsmitter meter 

selector switch to 

TRAFFIC. 
(4) If meter indication is not 

90 to 110, adjust TRAF- 

FIC LEVEL ADJ control 

on AF-RF amplifier 1A4 

to obtain a meter indication 
of 100. 

i (5) If a meter indication of 

‘i 100 cannot be obtained by 
adjusting the TRAFFIC 

LEVEL ADJ control, re- 

place the following mod- 

ules one at a time (para 

5-29b): AF-RF amplifier 
1A4, alarm monitor 1A5, 

modulator 1A8, attenuator 

assembly 1A3, and 1.3 

MHz low pass filter 1A6. 
(6) If trouble not remedied, 

perform the cable loop 
back test (para 5-26). 

4 cr d. Transmitter requires returning, d. Perform the following checks: 
directional coupler diode (1) Check that 4.4-5.0 GHz 
1DC2-CR1, crystal mixer bandpass filter 1F'L3 and 
1A9A1, modulator 1A8, frequency synthesizer 1A14 

electronic frequency control controls are set to the 
1A7, 3rd frequency multiplier desired frequency. 

1A10A2, 2nd frequency multi- (2) Turn transmitter meter 

plier 1A10A1, amplifier-fre- selector switch to RF 

quency multiplier 1A11, fre- POWER. If meter indica- 
quency synthesizer 1A14, or tion is not within yellow 

alarm monitor 1A5 defective. band (or marginal) pro- 
ceed to next step. If meter 

indication is within yellow 
band, replace alarm monitor 

1A5 (para 5-30) during 

first period that the radio 

set can be shutdown. 
If the RF POWER meter 

indication is zero, check 

RF MONITOR meter in- 

dication with INPUT FOR- 

WARD MILLIWATT 
pushbutton depressed, on 

power amplifier meter 

panel. If meter indication 

is in yellow band, or if 
attenuator control 3A9AT1 

can be adjusted for a RF 

MONITOR meter indica- 

tion in yellow band, re- 

place directional coupler 

diode 1DC2CR1 (para 

5-33). 
(4) Turn transmitter meter 

selector switch to 83RD 
MULT. (LOCAL OSC). 

(3 
— 
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Item No, Trouble symptom Probable trouble ‘Checks and corrective measures 

If meter indication is with- 
in yellow band, proceed to 
next step. If meter indi- 
cation is not within yellow 
band, perform steps (7) 
through (9) below. ~ 

(5) Turn transmitter meter 
selector switch to MODU- 
LATOR OUTPUT. If me- 
ter indication is within 
black band, proceed to 
next step. If meter indica- 
tion is not within blank 
band, replace modulator 
1A8 (para 5-29). 

(6) Turn transmitter meter 
selector switch to FREQ 
CONTROL CTR FREQ. 
If meter indication is in 
blue band, replace crystal 
mixer 1A9A1 (para 5-30). 
If meter indication is not 
in blue band, replace mod- 
ulator 1A8 and electronic 
frequency control 1A7, 
one at a time (para 5-29). 

(7) Turn transmitter meter 
selector switch to 2ND 
MULT. If meter indica- 
tion is not within yellow 
band, proceed to next step. 
If meter indication is within 
yellow band, replace 3rd 
frequency multiplier 1A- 
10A2 (para 5-30). 

(8) Turn transmitter meter 
selector switch to AMPL- 
MULT. If meter indica- 
tion is not within yellow 
band, proceed to next step. 
If meter indication is with- 
in yellow band, replace 
2nd frequency multiplier 
1A10A1 (para 5-80). 

(9) Turn transmitter meter 
selector switch to SYN- 
THESIZER. If meter indi- 
cation is within black band, 
replace amplifier-frequency 
multiplier 1A11 (para 5- 
30). If meter indication is 
not within black band, 
check frequency synthesizer 
1A14 module fault indi- 
cators and troubleshoot 
using item 7 in this chart. 

e SYNTH TOCK EME. e. One of frequency synthesizer e. Perform the frequency synthesizer 1A14 modules is defective, or module fault indicaton checks alarm monitor 1A5 defective, (item number 7). If trouble is 
not remedied, contact the dis- 
tant radio site (para 3-17) and 
check if traffic is received satis- 
factorily. If not, replace each 
of frequency synthesizer 1A 14 
modules (para 5-80), one ata 

5-18 



f. REFL RF POWER --_-_-_----__1. f. Mismatch between transmitter and 

g. RADIO TO CABLE 
MODEM. 

h. CABLE TO RADIO 
MODEM. 

power amplifier, alarm monitor 

TM 11—5820-595-12 

'Checks and corrective measures 

time, until trouble is resolved. 

If traffic is received satisfactorily, 

replace alarm monitor 1A5 
(para 5-80) during first radio 
set shutdown period. 

f. Perform the following checks: 

(1) Check transmitter meter 

1A'5 defective, or power am- 

plifier requires retuning. 

(2) 

selector switch to REFL 

RF POWER. If meter in- 

dication is not 0-20, pro- 
ceed to next step. If meter 
indication is 0-20, replace 
alarm monitor 1A5 (para 

5-80) during the first 
radio set shutdown period. 
Adjust the 1ST CAVITY 
MAIN TUNING control 

on power amplifier for a 
minimum REFL RF POW- 
ER meter indication on 
the transmitter meter 

panel. 
Note. The 2nd, 8rd, and 4th CAVITY 

TUNING controls on the power amplifier 
must be adjusted (para. 8-18) to restore 
output power. 

(3) Check all power amplifier 
alarm indicators (para 

4-9), 

g. Digital data modem 1A12 faulty _-_-1-9. Perform the following checks: 

| (1) 

(2) 

(3) 

Check digital data modem 
1A12 failure indicator 

lamps (fig. 3-4). If any 
failure indicator lamp is 
not lighted, refer to item 

number 10 in this chart. 

Contact Multiplexer TD- 
204/U operator (para 3— 

17) and check if traffic 

is received satisfactorily. 
If not, perform the radio 
set loop back test (para 5— 
28) to isolate the trouble 

to the receiver, transmitter, 

or incoming signal. 
If Multiplexer TD-204/U 

operator is receiving traffic 

satisfactorily, replace alarm 
monitor 1A12A6 (para 
5-30) during the first 
radio set shutdown period. 

h. Digital data modem 1A12 faulty ___|_h. Perform the following checks: 
(1) Check digital data modem 

(2) 

1A12 failure indicator 
lamps (fig. 83-4). If any 
failure indicator lamp is 
not lighted, refer to item 

number 9 in this chart. 

Contact distant radio site 
(para 8-17), and check if 

traffic is received satis- 

factorily. If not, replace 
each of the digital data 

modem modules (para 5- 
80), one at a time, until 

the trouble is resolved. If 

trouble is not remedied, 

5-19 
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Item No. Trouble symptom 

i. CABLE TO RADIO 
MODEM and TRAF. 

j. INTERLOCK and RF 
POWER. 

k. SYNTH LOCK and RF 
POWER. 

3 5 AMPS SLO-BLO fuse 
indicator lights. 

4 |Any power supply 1A1 in- 
dicator (1A1A18DS1 
through 1A1A13DS12 
not lighted. 

5 la. 28V indicator on fre- 
quency synthesizer 
1A14 not lighted. 

b. 5V indicator on fre- 
quency synthesizer 
1A14 not lighted. 

c. 28V and 5V indicators 
on frequency synthe- | 

sizer 1A14 not lighted. 

6 SYNTH OVEN indicator 
not lighted. 

7 Any of the following fre- 
quency synthesizer 1A14 
module fault indicators 
lights. 

a. Any module fault indi- 
cators lights. 

5-20 

Probable trouble 

i. Any one of the following digital 
data modem 1A12 modules 
(Al through A4) defective. 

j. Waveguide switch is between 
positions. 

k, Any frequency synthesizer 1A14 
module defective. 

5 AMPS SLO-BLO fuse defective _____ 

Indicator lamp (1A1A13DS81 
through 1A1A13DS812) defective, 

or voltage regulator (1A1A1 
through 1A1A12) defective. 

a. Lamp 1A14DS1 defective, or dual 
power supply 1A14A8 defective. 

b. Lamp 1A14DS2 defective, or dual 
power supply 1A14A8 
defective. 

ce. Fuse 1A14F1 or dual power 
supply 1A14A8 defective, 

SYNTH OVEN indicator lamp 
defective or standard RF oscilla- 
tor 1A14A7 defective. 

a. Frequency synthesizer 1A14 
module (Al through A6) on 
which fault indicator is lighted 
is defective. 

‘Checks and corrective measures 

perform the loop back test 
(para 5-26). 

(3) If the distant radio site is 
receiving traffic satis- 
factorily, replace alarm 
monitor 1A12A6 (para 
5-30) during the first 
radio set shutdown period. 

i. Refer to item number 9 in this 
chart. 

j. Place waveguide switch in re- 
quired position. 

k. Refer to item number 7 in this 
chart. 

-Replace 5 AMPS SLO-BLO fuse 
(para 4-14). If replacement fuse 
blows, notify higher category of 
maintenance. 

Perform the transmitter power sup- 
ply voltage checks (para 5-10). 
If any step of the power supply 
voltage checks fails, refer to item 
11 in this chart. If all of the 
power supply voltage checks are 
within tolerance, replace ex- 
tinguished indicator lamp (para 
5-34). 

a. Perform the following checks: 
(1) Replace lamp 1A14D81 

(para 5-34). 
(2) If replacement lamp does 

not light, replace dual 
power supply 1A14A8 
(para 5-30). 

b. Perform the following checks: 
(1) Replace 5V indicator lamp 

1A14DS2 (para 5-34). 
(2) If replacement lamp does 

not light, replace dual 
power supply 1A14A8 
(para 5-30). 

c. Perform the following checks: 
(1) Replace fuse 1A14F1 

(para 414). 
(2) If 28V and 5V indicators 

still not lighted, replace 
dual power supply 1A14A8 
(para 5-30). 

Perform the following checks: 
a. Press the SYNTH OVEN indi- 

cator, it should light white. 
If it does not, replace the indi- 
cator lamp (para 5-34). 

| 6. Replace standard rf oscillator 
1A14A7 (para 5-29). 

a. Replace frequency synthesizer 
module containing lighted 
module fault indicator (para 
5-29). 



No. Trouble symptom Probable trouble 

b. b. Frequency synthesizer 
1A14 module fault in- 
dicators A2DS1 and 

A6DS81 light. 
c. Frequency synthesizer 

1A14 module fault in- 

dicators A38DS1 and 
A6DS1 light. 

. Frequency synthesizer 
1A14 module fault in- 

dicators A1DS1, 

A2DS1, A4DS81, and 
A5DS1 light. 

. Frequency synthesizer 

1A14 module fault in- 

dicators A2DS1, 
A4DS1, and A5DS1 
lighted. 

a. Any of the following 
digital data modem 
1A12 failure indicator 

lamps not lighted and 

the CABLE TO RADIO 
MODEM alarm indica- 
tor on transmitter me- 

ter panel is lighted 
green: A2DS1 through 

A4DS1. 

SS 

® 

b. Any of the following 

digital data modem 
1A12 failure indicator 

lamps not lighted and 

the RADIO TO CABLE 
MODEM alarm indica- 

tor on transmitter meter 

panel is lighted green: 
A8DS1, A9DS1, 
A10DS1, A12DS1, or 

A18DS1. 

Any of the following digital 

modem 1A12 failure in- 
dicator lamps not lighted 
and CABLE TO RADIO 
MODEM indicator on 
transmitter meter panel 

lighted red. 
a. Cable digital regenerator 

1A12A2 failure indica- 
tor lamp not lighted. 

2 

d 

b. Loss of traffic from distant radio 

Standard RF oscillator 1A14A7 

defective. 

Fixed frequency divider 1A14A6 

defective. 
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‘Checks and corrective measures 

b. Replace standard RF oscillator 

1A14A7 (para 5-380). 

c. Replace fixed frequency divider 

module 1A14A6 (para 5-30). 

RF oscillator 1A14A1 defective _.___|.d. Replace RF oscillator module 
1A14AT (para 5-380). 

. Electronic frequency converter 

1A14A2 defective. 

Loss of traffic from Multiplexer 
TD-204/U, CABLE LOOP 
TEST/NORMAL switch in 
TEST position, or module 

failure indicator lamp burned 

out. 

set, receiver defective, or 

module failure indicator lamp 

burned out. 

a. FROM CABLE traffic failure, 
or cable digital regenerator 

1A12A2 defective. 

e. Replace electronic frequency 

converter 1A14A2 (para 5-30). 

a. Perform the following checks: 

(1) Check that CABLE LOOP 

(2 

(3 

) 

) 

TEST/NORMAL switch on 
digital data modem 1A12 is 

set to NORMAL. If not, 

set it to NORMAL. 
Check external TRAFFIC 

IN alarm indicator lamp. 

If it is lighted red, notify 
Multiplexer TD-204/U 

operator traffic is not 
being received. 

Replace extinguished mod- 
ule failure indicator lamp 

(para 5-34). 

b. Perform the following checks: 

(1) Check receiver status and 

(3) 

(4 
~— 

alarm indicators (para 4— 

9). If any indicator is not 

lighted green, refer to re- 

ceiver troubleshooting 

chart (para 5-24b). 

Contact Multiplexer TD- 
204/U operator (para 3— 

17) and check if traffic 
is received satisfactorily. 

If not, perform the radio 

set loop back test (para 
5-26). If no fault is found, 

contact distant radio site 

(para 8-17) and tell him 

to check out his end of 
the communications link. 
Replace extinguished mod- 

ule failure indicator lamp 

(para 5-34) if radio com- 

munication is satisfactory. 

a. Perform the following checks: 

(1) Check CABLE LG (Miles) 
indicators. If correct 
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b. Cable control comparator 
1A12A3 module failure 
indicator lamp not 
lighted. 

c. Cable digital processor 
1A12A4 module failure 

indicator lamp not 
lighted. 

10 Any one of the following 
digital data modem 1A12 

failure indicator lamps 
not lighted and RADIO 
TO CABLE MODEM in- 
dicator on transmitter meter 

panel, lighted red: 
a. Radio digital regenerator 

1A12A8 module failure 
indicator lamp not 
lighted. 

b. Radio control comparator 

1A12A9 failure indica- 
tor lamp not lighted. 

c. Control processor 1A12A10 

failure indicator lamp 

not lighted. 

d. Control processor 1A12A12 

failure indicator lamp 
not lighted. 

5-22 

b. Cable control comparator 
1A12A8, 4,608 kHz veo 

1A12A1, or cable digital re- 

generator 1A12A2 defective. 

c. Cable digital processor 1A12A4, 

cable control comparator 

1A12A8, 4,608 kHz veo 

1A12A1 or cele digital re- 

generator 1A12A2 defective. 

a. Radio digital regenerator 

1A12A8 defective. 

> . Radio control comparator 

1A12A9, 4,608 kHz veo 
1A12A14, or radio digital re- 

generator 1A12A8 defective. 

Ss. Control processor 1A12A10, 

pulse decoder 1A12A11, radio 

control comparator 1A12A9, 

4,608 kHz veo 1A12A14, 

or radio digital regenerator 
1A12A8 defective. 

d. Control processor 1A12A12, 

pulse decoder 1A12A11, radio 
control comparator 1A12A9, 

4,608 kHz veo 1A12A14, 

or radio digital regenerator 

1A12A8 defective. 

‘Checks and corrective measures 

CABLE LG (Miles) indi- 
cator lamp is not lighted, 

perform cable length ad- 
justment (para 2-16). 

(2) Replace cable digital re- 

generator 1A12A2 (para 

5-29). If failure indicator 
lamp still not lighted, a 
FROM CABLE traffic fail- 
ure is indicated. Notify 

Multiplexer TD-—204/U 
operator (para 3-17). 

b. Replace cable control comparator 
1A12A3 (para 5-29). If failure 

indicator lamp still not lighted, 

replace 4,608 kHz veo 1A12A1 

(para 5-29). If failure indica- 
tor lamp still not lighted, per- 

form checks and corrective 
measures listed for a above. 

c. Replace cable digital processor 

1A12A4 (para 5-29). If failure 
indicator lamp still not lighted, 
replace cable control comparator 

1A12A3, and voltage control 

oscillator 1A12A1, one ata 

time (para 5-29). If failure 
indicator lamp is still not 

lighted, perform checks and 

corrective measures listed for 
9a above. 

a. Replace radio digital regenerator 

1A12A8 (para 5-29). If trouble 
not remedied, perform receiver 

status and alarm indicator 
checks (para 4-9). 

b. Replace radio control comparatoi: 

1A12A9 (para 5-29). If failure 

indicator lamp still not lighted, 
replace 4,608 kHz vco 1A12A14 

(para 5-29). If failure indica- 
tor lamp still not lighted, per- 
form checks and corrective 
measures listed for a above. 

c. Replace control processor 1A412A10 

(para 5-29). If failure indicator 
lamp still not lighted, replace 
pulse decoder 1A12A11 (para 
5-29). If failure indicator lamp 
still does not light, perform 
checks and corrective measures 
listed for b above. 

d. Replace control processor 1A12A12 

(para 5-29). If failure indicator 

lamp still not lighted, replace 

pulse decoder 1A12A11 (para 

5-29). If failure indicator lamp 

still not lighted, perform checks 



Item No. Trouble symptom Probable trouble 

11 

e. Radio digital processor 

1A12A13 failure indica- 

tor lamp not lighted. 

Out of color band meter 
indication obtained when 

monitoring any of the fol- 

lowing power supply 1A1 
test points (para 5-10): 

(2h) ow Gd ia aE ee F a. 

Ct a Se ees & d, 

1 oi ae i f. 

e. Radio digital processor 1A12A13, 

control processor 1A12A10 or 

1A12A12, pulse decoder 

1A12A11, radio control com- 

parator 1A12A9, 4,608 kHz vco 

1A12A14, or radio digital re- 

generator 1A'12A8 defective. 

Digital data modem 1A12 not 

plugged in, or 5/6V regulator 

1A1A1 defective. 

. Digital data modem 1A12 not 

plugged in, or 5/6V regulator 

1A1A2 defective. 

. Digital data modem 1A12 not 

plugged in, or 5/6V regulator 

1A1A3 defective. 

Orderwire 1A13 not plugged in, 

or 5/6V regulator 1A1A4 

defective. 

. Order wire 1A18 not plugged in, 

or 12V regulator 1A1A6 

defective. 

Order wire 1A13 not plugged in, 

or 12V regulator 1A1A7 

defective. 
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Checks and corrective measures 

and corrective measures listed 

for b above. 
e. Replace radio digital processor 

1A12A13 (para 5-29). If 

failure indicator lamp still not 

lighted, replace the following 

modules, one at a time (para 

5-29): Pulse decoder 1A12A11, 

control processor 1A12A10, 
radio control comparator 

1A12A9, voltage control os- 

cillator 1A12A14, and radio 
digital regenerator 1A12A8. 

a. Perform the following checks: 

(1) Check that digital data 
modem 1A12 is firmly 
seated and replace fuse 

1A1A18F1 (para 4-14) if 
required. 

Replace 5/6V regulator 

1A1A1 (para 5-80) and 

check fuse F1. 
. Perform the following checks: 

(1) Check that digital data 
modem 1A12 is firmly 

seated and replace fuse 
1A1A13F2 (para 4-14) if 

required. 
(2) Replace 5/6V regulator 

1A1A2 (para 5-30) and 

check fuse 1A1A13F2. 

Perform the following checks: 

(1) Check that digital data 
modem 1A12 is firmly 
seated and replace fuse 
1A1A13F3 (para 4-14) if 
required. 
Replace 5/6V regulator 

1A1A3 (para 5-30) and 

check fuse 1A1A13F3. 

d. Perform the following checks: 
(1) Check that order wire 1A13 

is firmly seated and replace 

fuse 1A1A18F4 (para 4— 

14) if required. 
(2) Replace 5/6V regulator 

1A1A4 (para 5-30) and 
check fuse 1A1A13F4. 

. Perform the following checks: 

(1) Check that order wire 

1A13 is firmly seated and 

replace fuse 1A1A13F6 

(para 4-14) if required. 
(2) Replace 12V regulator 

1A1A6 (para 5-30) and 

check fuse 1A1A138F6. 

Perform the following checks: 

(1) Check that order wire 

1A13 is firmly seated and 
replace fuse 1A1A13F7 

(para 4-14) if required. 

(2 — 

ao 

3 

(2 ~— 

® 

ma 
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Checks and corrective measures 

(2) Replace 12V regulator 

1A1A7 (para 5-30) and 

check fuse 1A1A13F7. 
g. Perform the following checks: 

(1) Check that digital data 
modem 1A12 is firmly 

seated and replace fuse 

1A1A13F8 (para 4-14) if 
required. 

(2) Replace 12V regulator 

1A1A8 (para 5-30) and 
check fuse 1A1A13F8. 

h. Perform the following checks: 

(1) Check that the digital data 

modem 1A12 and alarm 

monitor 1A5 are firmly 

seated and replace fuse 

1A1A13F9 (para 4-14) if 
required. 

(2) Replace 12V regulator 

1A1A9 (para 5-30) and 

check fuse 1A1A138F9. 
i. Perform the following checks: 

(1) Check that transmitter 

modules 1A2, 1A4, 1A7, 

and 1A8 are firmly seated 

and replace fuse 1A1A13F10 

(para 4-14) if required. 

(2) Replace 15/28V regulator 

1A1A10 (para 5-30) and 
check fuse 1A1A13F10. 

j. Perform the following checks: 

(1) Check that transmitter 

modules 1A5, 1A8, and 

1A13 are firmly seated 

and replace fuse 1A1A138F11 

(para 4-14) if required. 

(2) Replace 15/28V regulator 

1A1A11 (para 5-80) and 

check fuse 1A1A13F11. 
k, Perform the following checks: 

(1) Check that amplifier-fre- 

quency multiplier 1A11 is 

firmly seated and replace 

fuse 1A1A18F12 (para 
4-14) if required. 

(2) Replace 15/28V regulator 

1A1A12 (para 5-80) and 

check fuse 1A1A13F 12. 

C0 ama Bots eal Be ay hes a ge oe g. Digital data modem 1A12 not 

plugged in, or 12V regulator 

1A1A8 defective. 

Rae CO en ee h. Digital data modem 1A12 or 

alarm monitor 1A5 not plugged 

in, or 12V regulator 1A1A9 

defective. 

EP 1 eee eee i. Transmitter modules 1A2, 1A4, 

1A7, and 1A8 not plugged in; 

or 15/28V regulator 1A1A10 

defective. 

F foe of Sg By he, lg oa te A j. Transmitter modules 1A5, 1A8, 
and 1A13 not plugged in; or 

15/28V regulator 1A1A11 

defective. 

kt TP 12 oe eed, k. Amplifier-frequency multiplier 
1A11 not plugged in; or 

15/28V regulator 1A1A12 

defective. 

12 Out of color band meter 

7 

1a 

indication obtained when 
monitoring the test points 

on any of the transmitter 

modules (para 5-11). 

13 Any one of the following 

order wire 1A13 module 

test switch positions 

checks fail (para 5-12). 
MODULE TEST 
switch position 

a. 1 (with module test 

lamp depressed). 
bis2;-6 Spor LON a Bee 

5-24 

Voltage regulator associated with 
module test point defective. 

Note. ‘Check that all ex 
and thru order wire patch 
an order wire module. 

a. Board No. 1 (1A13A1) 
defective. 

b. Board No. 5 (1A13A5) 
defective. 

Perform transmitter power supply 

voltage checks (para 5-10). If 

trouble is not remedied, replace 
module (para 5-81) on which out 
of color band meter indication 
was obtained. 

ternal equipment such as, local hand-set, remote phone, Ing, are connected or terminated properly before replacing 

a. Replace board No. 1 (1A13A1) 
(para 5-80). 

b. Replace board No. 5 (1A13A5) 

(para 5-30). 



14 

Trouble symptom Probable trouble 
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‘Checks and corrective measures 

Ce tor OT Ae See Pee c. Board No. 8 (1A13A3) c. Replace board No. 3 (1A13A8) 

defective. (para 5-80). 

GMD OL) eee ea ee eee d. Board No. 4 (1A138A4) d. Replace board No. 4 (1A13A4) 

defective. (para 5-80). 

Mp pat FOP Lan 2h eet. e. Board No. 2 (1A13A2) e. Replace board No. 2 (1A13A2) 

defective. (para 5-30). 

Out of color band meter 

indication obtained with 

meter selector switch in 

any of the following meter 
positions (para 4-10a). 

set ga! Usted, Sean a. Digital data modem 1A12 re- a. Perform the following checks: 

quires adjustment, one of (1) Perform the transmitter 

digital data modem 1A12 or order wire level adjust- 

orderwire assembly 1A13 ment (para 5-35). Perform 

modules is defective or 12- the order wire checks 

channel pem attenuator 1A3 (para 4-11). 

defective. (2) Replace attenuator as- 

sembly 1A3 (para 5-30). | 

b. MODULATOR CON- b. Modulator 1A8 defective __-------- b. Replace modulator 1A8 (para 

TROL. 5-80). 

c. MODULATOR OUT- c. Modulator 1A8 defective _--_------ c. Same as b above. 

ied Oa 

d. FREQ CONTROL d. Electronic frequency control d. Replace electronic frequency 

CTR FREQ. 1A7, or modulator 1A8 control 1A7 (para 5-29). 

defective. If meter indication is still 

not in blue band, replace 

modulator 1A8 (para 5-29). 

e. FREQ CONTROL e. Modulator 18, or electronic e. Same as d above. 

OUTPUT. frequency control 1A7 
defective. 

ASI Be ot Ce iil etal an a f. Loss of pem traffic from Multi- f. Perform the following checks: 

plexer TD-204/U, digital data (1) If shelter TRAFFIC IN 

modem 1A12, AF-RF amplifier alarm indicator is lighted 

1A4, modulator 1A8, alarm red, trouble is loss of 

monitor 1A5, 12 channel pem pem traffic from Multi- 

attenuator 1A3, or 1.3 MHz plexer TD-204/U. Notify 

low pass filter 1A6 defective. Multiplexer TD-204/U 

operator (para 3-17). 

(2) Check CABLE TO RADIO 
MODEM indicator on 

transmitter meter panel. 
If it is lighted red, refer 

to item number 9 in this 

chart. 
(3) Adjust the TRAFFIC 

LEVEL ADJ control on 
amplifier 1A4 for a meter 
indication of 100. If a 
meter indication of 100 

cannot be obtained using 

the TRAFFIC LEVEL 
ADJ control, replace AF- 

RF amplifier 1A4 (para 
5-30). If meter indication 

still is not 100, replace 
modulator 1A8, alarm 

monitor 1A5, attenuator 

assembly 1A3, and low 

pass filter 1A6, one at 

a time (para 5-29). 

GHROUNITHESIZ Dees. -see— g. One of the frequency synthesizer g. Turn transmitter meter selector 

1A14 modules is defective. switch to RF POWER. If meter 
indication is not in yellow band 

Change 1 5-95 
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hoeA MELA UDG Dee eee S|: h. Amplifier-frequency multiplier 
1A11, frequency synthesizer 

1A14, or diode 1HY1CR1 

defective. 

1 2N DIM UL eee i. 2ND frequency multiplier 
1A10A1, amplifier-frequency 

multiplier 1A11, frequency 

synthesizer 1A14, or diode 
1A10HY1CRI1 defective. 

j. 83RD MULT (LOCAL j. 38rd frequency multiplier 
OSC). 1A10A2, 2nd frequency multi- 

plier 1A10A1, amplifier-fre- 

quency multiplier 1A11, fre- 
quency synthesizer 1A14, or 

diode 1A9HY1CR1 defective. 

5-26 Change 1 

iChecks and corrective measures 

refer to item number 7 in this 
chart. If meter indication is in 
yellow band, notify higher 
category of maintenance. 

h. Perform the following checks: 

(1) Turn transmitter meter 

selector switch to RF 

POWER. If meter indica- 
tion is not in yellow band 

proceed to the next step. 
If meter indication is in 
yellow band, replace diode 
1HY1CRI1 (para 5-23) 

during first radio set shut- 
down period. 

(2) Turn transmitter meter 
selector switch to SYN- 
THESIZER. If meter indi- 
cation is within yellow 
band, replace amplifier- 
frequency multiplier 1A11 
(para 5-80). If meter indi- 

cation is not within yellow 
band refer to item number 
7 in this chart. 

i. Perform the following checks: 
(1) Turn transmitter meter 

selector switch to RF 
POWER. If meter indica- 

tion is not in yellow band, 
proceed to the next step. 

If meter indication is in 
yellow band, replace diode 
1A10HY1CR1 (para 5-38) 
during first radio set shut- 

down period. 
(2) Turn transmitter meter 

selector switch to AMPL 
MULT. If meter indication 
is not in yellow band, 
proceed to next step. If 
meter indication is in yel- 
low band, replace 2nd 
frequency multiplier 1A- 
10A1 (para 5-80). 

(8) Turn transmitter meter 
selector switch to SYN- 

THESIZER. If meter in- 
dication is in yellow band, 

replace amplifier-frequency 

multiplier 1A11 (para 5- 
80). If meter indication is 

not in yellow band, check 
frequency synthesizer 1A14 
module fault indicators 

(item number 7). 
j. Perform the following checks: 

(1) Turn transmitter meter 

selector switch to RF 
POWER. If meter indica- 

tion is not in yellow band, 
proceed to next step. If 
meter indication is in yel- 
low band, replace diode 
1A9HY1CR1 (para 5-33) 
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‘Checks and corrective measures 

during first radio set shut- 

down period. 
(2) Turn transmitter meter 

selector switch to 2ND 

MULT. If meter indication 

is not in yellow band, refer 
to i above. If meter indi- 

cation is in yellow band, 

replace 3rd frequency 

multiplier 1A10A2 (para 

5-80). 
etd PORE OE De 3 k. Same as item number 2d in k. Refer to item number 2d in 

this chart. .this chart. 
Petvee i na POWER: ....-.._ I. Same as item number 2/ in l. Refer to iter number 2f in 

this chart. this chart. 

b. Receiver Troubleshooting Chart. 

Item No| Trouble symptom Probable trouble ‘Check8 and corrective measures 

Note. Any of the following con- 
ditions will cause the CNTRL ALARM 
indicator on the transmitter meter 
panel to light red and the audible 
alarm to sound. Press the RESET 
pushbutton on the transmitter meter 
panel to silence the audible alarm; 
the CNTRL ALARM indicator will 
light green when the trouble is 
remedied. 

1 All alarm indicators on the Loss of primary power, or 15/28v Perform the following checks: 
receiver meter panel not regulator 2A3A4 defective. a. Check the POWER 8 AMPS fuse 
lighted. indicator on the receiver meter 

panel. If indicator is lighted, 

refer to item 3 in this chart. 

b. Check that POWER ON-OFF 
switch on receiver meter panel 

is set to ON. If it is not, set it 

to ON. 
c. Check that primary power is 

applied to the receiver cabinet 

and that AC POWER INPUT 
connection on top of receiver 

cabinet is securely tightened. 

d. Check indicator lamp 2A3A5DS4 

on power supply 2A3. If ex- 

tinguished, refer to item num- 

ber 6 in this chart. 
2 Any of the following alarm Lessin deinower eee | Check all indicator lamps (2A3A5- 

indicators on the receiver DS1 through 2A3A5DS4) on 
meter panel lighted red: power supply 2A3. If any indi- 

cator lamp is not lighted, refer 

to item number 6 in this chart. 
a. CARR (IF) A and CARR a. Frequency synthesizer controls a. Perform the following checks: 

(IF) B. not set to proper operating (1) Check that frequency syn- 
frequency. Any of the follow- thesizer thumbwheel 
ing modules defective: 15/28V switches (4) are set to the 
regulator 2A3A1, 15/28V correct operating frequency. 
regulator 2A3A2, 12V regula- (2) Perform the power supply 

tor 2A3A8, frequency synthe- voltage checks (para 5-15). 
sizer 2A21, amplifier-multiplier If any step of the power 
2A8, 2nd frequency multiplier supply voltage checks fails, 
2A7A1, 8rd frequency multi- refer to item No. 10 in this 
plier 2A7A2, or combiner 2A16. chart. 

(3) Turn receiver meter selector 
switch to LOCAL OSC 
POWER, A and B. If both 
meter indications are in the 

5-27 



TM 11-—5820-595-12 

Item No Trouble symptom Probable trouble Checks and corrective measures 

yellow band, proceed to 

step (4) below. If both 
meter indications are not 

in the yellow band, turn 

meter selector switch to 

2ND MULT. If this meter 
indication is in yellow 

band, replace 3rd fre- 
quency multiplier 2A7A2 

(para 5-31). If this meter 

indication is not in the 

yellow band, refer to item 

No. 12c¢ in this chart. 

(4) Use the radio set loop back 

test (para 5-28) to trouble- 

shoot the receiver. If no ab- 
normal indications are ob- 

served during application 
of the radio set loop back 

test, trouble is loss of re- 

ceiver inputs. Notify 

higher category of main- 

tenance. 
b. CARR (IF) A or CARR b. Frequency controls for alarmed 6. If CARR (IF) A is lighted red, 

(IF) B. channel not set to proper perform steps (1) through 

operating frequency. Either (4) below. If CARR (IF) B 

receiver channel being squelched is lighted red, perform steps 

due to poor trophospheric (5) through (8) below. 

reception. Any of the following (1) Check that preselector 

modules defective: TDA 2A1, 2F'L4, post selector 2FL6, 

TDA 2A2, mixer-preamplifier and local oscillator 2FL8 

2A4 or 2A11, frequency mixer are set to the same fre- 
2A6 or 2A9, 220 MHz veo quency as frequency syn- 

2A13 or 2A14, 70 MHz if filter thesizer 2A21. 

2A5 or 2A10, combiner 2A16, (2) Turn receiver meter selec- 

or alarm monitor 2A20. tor switch to LOCAL OSC 

POWER, A. If this meter 
indication is not in the 

yellow band, refer to item 

No. 12q in this chart. 

(3) Set both SQUELCH ON- 
OFF switches on combiner 
2A16 to OFF, wait approxi- 

mately 1 minute, and ob- 

serve the CARR (IF) A 

alarm indicator. If the 
CARR (IF) A alarm indi- 
cator lights green, even 

for a moment, probable 
trouble is receiver channel 

A is being squelched due 

to poor tropospheric condi- 

tions. Set both SQUELCH 
ON-OFF switches on com- 
biner 2A'16 to ON. Wait 

until radio communications 

is not vital and use the 

radio set loop back test 
(para 5-28) to check the 

receiver. 
(4) Wait until radio communica- 

tions can be interrupted and 
then replace the following 

modules (para 5-31) one 

at a time: TDA 2A1, 

5-28 
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Be LAG c. 220 MHz veo 2A13 or 2A14, 

combiner 2A16, or alarm 

monitor 2A20 defective. 

TM 141=+5820-595-12, 

Checks and corrective measures 

(5) 

(6) 

(7) 

(8) 

mixer-preamplifier 244, 70 
MHz if filter 2A5, if 

amplifier 2A12, combiner 

2A16, and alarm moni- 

tor 2A20. 

Check that preselector 
2FL5, post selector 2FL7, 

and local oscillator filter 
2FL9 are set to the same 

frequency as frequency 

synthesizer 2A21. 

Turn receiver meter selector 

switch to LOCAL OSC 

POWER, B. If this meter 

indication is not in the 

yellow band, refer to item 

No. 127 in this chart. 

Set both SQQUELCH ON- 

OFF switches on com- 

biner 2A16 to OFF, wait 

approximately 1 minute, 

and observe the CARR 

(IF) B alarm indicator. 

If the CARR (IF) B alarm 

indicator lights green, 

even for a moment, prob- 

able trouble is receiver 

channel B is being squelched 
due to poor tropospheric 

conditions. Set both 
SQUELCH ON-OFF 

switches on combiner 2A16 
to ON. Wait until radio 

communications is not 

vital and use the radio set 

loop back test (para 5-28) 

to check the receiver. 

Wait until radio communica- 

tions can be interrupted 
and then replace the fol- 
lowing modules (para 5- 
31) one at a time: TDA 

2A2, mixer-preamplifier 

2A11, 70-MHz IF filter 
2A10, IF amplifier 2A15, 

combiner 2A16, and alarm 

monitor 2A20. 

c. Perform the following checks: 

(1) 

(2) 

Turn receiver meter selector 

switch to VCO FREQ 

DIFF. If meter indication 

is from 0 to 10 proceed to 
next step. If meter indica- 
tion is not 0 to 10, replace 

alarm monitor 2A20 (para 

5-31) during first radio 

set shutdown period. 

Set both APC ON-OFF 

switches on combiner 

2A16 to OFF. 
Adjust the FREQ AD- 

JUST controls on 220 
MHz veo 2A18 and 2A14 

and observe that the meter 

indication varies as the 

5-29 
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d. SYNTH LOCK ee 2 ee .d. One of frequency synthesizer 

2A21 modules defective or 

alarm monitor 2A20 defective. 

5-30 

Checks and corrective measures 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(1) 

FREQ ADJUST control is 

varied. Set the FREQ 

ADJUST control on 220 

MHz veo 2A14 for a 

minimum receiver meter 

indication. 

If the FREQ ADJUST 

control on either 220 

MHz veo 2A18 or 2A14 

fails to vary the meter in- 

dication, replace that faulty 

module (para 5-31). 

Set the APC ON-OFF 

switches on combiner 

2A16 to ON. Turn re- 

ceiver meter selector 

switch to TEST LEAD 

(+). 

Using the test lead, con- 

nect one test lead probe 

to the TEST LEAD jack 

on the receiver meter 

panel. Connect other test 

lead probe to TP2 on com- 

biner 2A16. Turn the 

FREQ ADJUST control 

on 220 MHz veo 2A13 

clockwise and then counter- 

clockwise. The meter in- 

dication should vary above 

and below meter-zero. 

Set the FREQ ADJUST 

control on 220 MHz veo 

2A13 for a minimum 

meter indication. 

Move the test lead probe 

from TP2 to TP5 on com- 

biner 2A16 and repeat 
step (6) using the FREQ 

ADJUST control on 220 

MHz veo 2A14. 

If the FREQ ADJUST 
control on either 220 

MHz veo 2A13 or 2A14 

fails to vary the meter 

indication above and be- 

low zero, replace combiner 

2A16 (para 5-31) and 

perform the combiner 

adjustments (para 5-41). 

Turn receiver meter selec- 

tor switch to APC and 

disconnect the test lead. 

Check that a meter indica- 

tion above and below meter 

zero can be obtained by 

varying the FREQ AD- 

JUST control on 220 MHz 

veo 2A13 then set the 

control for a zero meter 

indication. 

d. Perform the following checks: 

Check the frequency syn- 

thesizer module fault in- 

dicator lamps. If any in- 
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Item No Trouble symptom Probable trouble Checks and corrective measures 

dicator is lighted, refer 

to number 9 in this chart. 
(2) Contact Multiplexer TD- 

204/U operator (para 

38-17) and check if traffic 

is received satisfactorily. 

If not, replace each of the 

frequency synthesizer 

modules (2A21A1 through 

2A21A7) one at a time 

(para 5-31) until trouble 

is remedied. 
(8) If Multiplexer TD-204/U 

operator is receiving 

traffic satisfactorily and 

SYNTH LOCK indicator 

is still lighted red, replace 

alarm monitor 2A20 (para 

5-31) during first radio 

set shutdown period. 
ET ae ae) ee e. Loss of pem traffic from distant e. Perform the following checks: 

radio set. AF—RF amplifier (1) Check CARR (IF) A and 

2A19, demodulator 2A17, CARR (IF) -B alarm in- 

alarm monitor 2420, or 260 dicators on receiver meter 

kHz low pass filter 2A18 panel. If these indicators 
defective. are lighted red, refer to 

a above. 

(2) Set receiver meter selector 

switch to TRAFFIC. If 

meter indication is less 

than 100, adjust the LEVEL 

ADJ control on AF—-RF 

amplifier 2A19 for a meter 

indication of 100. 

(3) Contact Multiplexer TD- 

204/U operator (para 

3-17) and check if traffic 

is received satisfactorily. 

(4) If traffic is not received 

satisfactorily, proceed to 

step (5) below. If traffic 

is received satisfactorily, 

replace alarm monitor 

2A20 (para 5-31) during 

first radio set shutdown 

period. 

(5) Contact distant radio site 

(para 3-17) and check if 

traffic is transmitted 

properly. 

(6) If it is, replace AF—RF 

amplifier 2A19, demodula- 

tor 2A17, and 260 kHz 

low pass filter 2A18 one 
at a time (para 5-81) un- 

til trouble is remedied. 
f. CARR (IF) A or CARR f. Channel A or.B failure _...._______|. f. Refer to b above. 

| (IF) B and VCO LOCK. ; 
9g. SYNTH LOCK and any g. One or more frequency synthe- g. Refer to item number 9 in 

other alarm indicators. sizer 2A21 modules is defective. this chart. 
3 POWER 8 AMPS fuse indi- POWER 8 AMPS fuse defective ______ -Replace POWER 8 AMPS fuse 

cator lights. (para 4-14). 
4 TDA A 1 AMP fuse indi- TDA Al AMP fuse or TDA 2A1 Replace TDA Al AMP fuse (para 

cator lights. defective. 4-14). If replacement fuse blows, 

replace TDA 2A1 (para 5-81). 
5 TDA Bl AMP fuse indi- TDA B1 AMP fuse or TDA 2A2 Replace TDA B 1 AMP fuse (para 

cator lights. defective. 

5-31 
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Item No. Trouble symptom 

6 Any power supply 2A8 indi- 

cator (2ZA3A5DS1 through 
2A3A5DS4) not lighted. 

7 a. 28V indicator on fre- 

quency synthesizer 

2A21 not lighted. 

b. 5V indicator on frequency 

synthesizer 2A21 not 
lighted. 

c. 28V and 5V indicators 

on frequency synthe- 
sizer 2A21 not lighted. 

8 Any of the following OVEN 
indicators not lighted: 

6, MULT OSCrAC TS ee... 

b. MULTIOSC Bia 

Cis Y NTH. 

9 Any of the following fre- 

quency synthesizer 2A21 

Probable trouble 

Indicator lamp (2A3A5DS1 through 

2A3A5DS4) or 15/28v regulator 

(2A8A1 through 2A8A4) 

defective. 

a. Lamp 2A21DS1 defective or dual 

power supply 2A21A8 defective. 

b. Lamp 2A21DS2 defective or dual 
power supply 2A21A8 defective. 

c. Fuse 2A21F1 or dual power 

supply 2A21A8 defective. 

a. MULT:OSC A OVEN indicator 

lamp or 220 MHz veo 2A13 
defective. 

b. MULT OSC B OVEN indicator 
lamp or 220 MHz veo 2A14 
defective. 

ce. SYNTH OVEN indicator lamp 

or standard RF oscillator 

2A21A7 defective. 

‘Checks and corrective measures 

4-14). If replacement fuse blows, 

replace TDA 2A2 (para 5-31). 
Perform receiver power supply 

voltage checks (para 5-15). If 

any step of power supply voltage 

checks fails, refer to item number 

10 in this chart. If all of the power 
supply voltage checks are within 

tolerance, replace extinguished 

indicator lamp (para 5-34). 

- Perform the following checks: 

(1) Replace 28V indicator 

lamp 2A21DS1 (para 

5-34). 
(2) If replacement lamp does 

not light, replace dual 
power supply 2A21A8 

(para 5-31). 
. Perform the following checks: 

(1) Replace 5V indicator 

lamp 2A21DS2 (para 

5-34). 
(2) If replacement lamp does 

not light, replace dual 
power supply 2A21A8 
(para 5-31). 

Perform the following checks: 
(1) Replace fuse 2A21F1 

(para 4-14). 

(2) If 28V and 5V indicators 
still not lighted, replace 

dual power supply 2A21A8 
(para 5-31). 

g 

> 

a 

a. Perform the following checks: 

(1) Press the MULT OSC A 
OVEN indicator. If it does 

not light, replace the indi- 

cator lamp (para 5-34). 
If replacement lamp does 
not light, replace 220 
MHz veo 2A13 (para 
5-31). 

b. Perform the following checks: 

(1) Press the MULT OSC B 

OVEN indicator. If it 
does not light, replace 
the indicator lamp (para 
5-34). 

(2) If replacement lamp does 
not light, replace 220 MHz 
veo 2A14 (para 5-81). 

. Perform the following checks: 

(1) Press the SYNTH OVEN 

indicator. If it does not 
light, replace the indicato1 
lamp (para 5-34). 

(2) If the SYNTH OVEN 
indicator does not light 
after lamp replacement, 
replace standard RF oscil- 

lator 2A21A7 (para 5-31). 

(2 ~-— 

a 



1m No Probable ol 

10 

module fault indicator 
lamps light. 

a. Any module fault indi- 
cator lights. 

b. Frequency synthesizer 

module fault indica- 
tors 2A217A2DS1 and 
A6DS81 light. 

c. Frequency synthesizer 

module fault indicators 

2A217A8DS81 and 

2A217A6DS1 light. 
d. Frequency synthesizer 

module fault indicators 
2A217A2DS1 and 
A5DS1 light. 

e. Frequency synthesizer 

' module fault indicators 
2A217A2DS1, 2A217- 
A4DS1, 2A217A5DS1 
light. 

Out of color band meter 
indication obtained when 

monitoring any of the fol- 
lowing power supply 2A3 
test points (para 5-15): 

Cc ee ee oe 

NY So Se ee Se 

Cibo ees 

Geles Stesse. 

a. Frequency synthesizer 2A21 mod- 
ule (Al through A6) on 

which module fault indicator 
is lighted is defective. 

b. Standard RF oscillator 2A21A7 
defective. 

c. Fixed frequency divider 2A21A6 
defective. 

d. RF voltage controlled oscillator 
2A21A1 defective. 

e. Electronic frequency converter 
2A21A2 defective. 

-4j.a. Amplifier-multiplier 2A8, 220 

MHz veo 2A18 or 2A14 not 

plugged in; or 15/28V regula- 
tor 2A3A1 defective. 

_4.b. Receiver module 2A1, 2A2, 2A4, 

2A11, 2A12, 2A15, 2A16, 
2A17, or 2A19 not plugged in; 

or 15/28V regulator 2A3A2 
defective. 

.c. Receiver module 2A18, 2A14, 

2A16, or 2A20 not plugged in; 

or 12V regulator 2A3A3 
defective. 

_|d. Receiver module 2A13, 2A14, or 

2A20 not plugged in; or 15/ 
28V regulator 2A3A4 defective. 

TM 11-5820-595—12 

‘Checks and corrective measures 

a. Replace frequency synthesizer 
module containing lighted 

module fault indicator (para 
5-81). 

- Replace standard RF oscillator 
2A21A7 (para 6-31). 

ao 

= Replace fixed frequency divider 
2A21A6 (para 5-31). 

a . Replace RF voltage controlled 
oscillator 2A21A1 (para 5-81). 

® . Replace electronic frequency con- 

verter 2A21A2 (para 5-81). 

a. Perform the following checks: 

(1) Check that amplifier- 
multiplier 2A8, 220 MHz 

veo 2A18, and 220 MHz 

veo 2A14 are firmly 
seated and replace fuse 
2A3A5F1 (para 4-14) if 
required. 

(2) Replace 15/28V regulator 

2A8A1 (para 5-31) and 
check fuse 2A3A5F1. 

b. Perform the following checks: 
(1) Check that receiver mod- 

ules 2A1, 2A2, 2A4, 
2A11, 2A12, 2A15, 2A16, 
2A17, and 2A19 are firm- 
ly seated and replace fuse 
2A3A5F2 (para 4-14) if 

required. 
(2) Replace 15/28V regula- 

tor 2A8A2 (para 5-31) 
and check fuse 2A3A5F2. 

c. Perform the following checks: 
(1) Check that receiver mod- 

ules 2A13, 2A14, 2A16, 

and 2A20 are firmly 
seated and replace fuse 
2A3A5F8 (para 4-14) if 

required. 
(2) Replace 12V regulator 

2A3A8 (para 5-31) and 
check fuse 2A3A5F8. 

d. Perform the following checks: 
(1) Check that receiver mod- 

ules 2A13, 2A14, and 
2A20 are firmly seated 
and replace fuse 2A3A5F4 
(para 4-14) if required. 
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Kam No]____Trouble symptom | _____ Probable rouble | _Chesia and corrective measures 
(2) Replace 15/28V regulator 

2A3A4 (para 5-31) and 
check fuse 2A3A5F4. 

11 Out of color band meter Voltage regulator associated with Perform receiver power supply 

indication obtained when module test point defective. voltage checks (para 5-155). If 
monitoring the test points trouble not remedied, replace 
on any of the receiver module (para 5-31) on which 

modules (para 5-16). out of color band meter indica- 
tion wa's obtained. 

12 Out of color band meter 
indication obtained with 
meter selector switch in 

any of the following posi- 

tions (para 4-10b). 
a. SYNTHESIZER -_-_--_--- a. One or more of frequency synthe- a. Turn receiver meter selector 

sizer 2A21 modules defective. switch to LOCAL OSC POW- 
ER, A and B. If meter indi- 
cations are not in yellow band, 
check the module fault indi- 
cator lamps on frequency syn- 

thesizer 2A21, and refer to item 

number 9 in this chart. If 
meter indications are within 
yellow band, notify higher 
category of maintenance. 

b AMPL-MU Li at b. Diode 2HY8CR1, amplifier multi- b. Perform the following checks: 
plier 2A8, or frequency syn- (1) Turn receiver meter selec- 
thesizer 2A21 defective. tor switch to LOCAL OSC 

POWER, A and B. If 

meter indications are not 
in yellow band, proceed to 
the next step. If meter indi- 
cations are in yellow band, 

replace diode 2HY3CR1 
(para 5-38) during first 

radio set shutdown period. 

(2) Turn receiver meter selec- 

tor switch to SYNTHE- 
SIZER. If meter indica- 
tion is not in yellow band, 

refer to item number 9 
in this chart. If meter in- 
dication is in yellow band, 
replace amplifier multiplier 

2A8 (para 5-81). 
CAZND MUDD te oe). c. Diode 2HY1CRI1, ‘2nd frequency c. Perform the following checks: 

multiplier 2A47A1, amplifier- (1) Turn receiver meter selec- 

multiplier 2A8, or frequency tor switch to LOCAL OSC 
synthesizer 2A21. defective. POWER, A and B. If meter 

indications are not in 

yellow band, proceed to 
the next step. If meter 
indication is in yellow 
band, replace diode 
2HY1CR1 (para 5-33) 
during first radio set 

shutdown period. 
(2) Turn receiver meter selec- 

tor switch to AMPL- 
MULT. If meter indica- 
tion is not in yellow band, 
refer to b above. If meter 
indication is in yellow band, 
replace 2nd frequency mul- 

tiplier 2A7A1 (para 5-31). 



Item No. Trouble symptom 

GE MULE OSGI Goan nen pie 

f. FREQ MIXER 
CURRENT (38RD 
MULT) Al or A2. 

g. FREQ MIXER CURRENT 

(83RD MULT) Bi or 
B2. 

Probable trouble 

d. 220 MHz veo 2A18 defective _______J_ d. Turn receiver meter selector 

f. Frequency mixer diodes 2A6Z1CR1 

and 2A6Z1CR2 frequency mixer 

2A6, 3rd frequency multiplier 

2A7A2, 2nd frequency multi- 

plier 2A7A1, amplifier-multi- 

plier 2A8, or frequency synthe- 

sizer 2421 defective. 

g. Frequency mixer diodes 2A9Z1CRI1 

and 2A9Z1CR2, frequency mixer 

2A9, 3rd frequency multiplier 

2A7A2, 2nd frequency multi- 

plier 2A7A1, amplifier-multi- 
plier 2A8, or frequency synthe- 

sizer 2421 defective. 

TM 11-5820-595-12 

Checks and corrective measures 

switch to LOCAL OSC POW- 

ER, A. If meter indication is 
not in yellow band, replace 220 

MHz veo 2A13 (para 5-381). 

If meter indication is in yellow 

band, notify higher category 

of maintenance. 

CEU HOSC Be. ses el: e. 220 MHz veo 2A14 defective ___-___4- e. Turn receiver meter selector 
switch to LOCAL OSC POW- 

ER, B. If meter indication is 
not in yellow band, replace 220 

MHz veo 2A14 (para 5-31). 

If meter indication is in yellow 

band, notify higher category 

of maintenance. 
f. Perform the following checks: | 

(1) 

(2) 

(3) 

Turn receiver meter selec- 

tor switch to LOCAL OSC 

POWER, A. If meter in- 

dication is not in yellow 

band, proceed to the next 
step. If meter indication 

is in yellow band, notify 

higher category mainte- 

nance. 

Turn receiver meter selector 

switch to 2ND MULT. 

If meter indication is with- 

in yellow band, proceed 

to next step. If meter 

indication is not within 

yellow band, refer to c 

above. 

Turn receiver meter selec- 

tor switch to FREQ 

MIXER CURRENT (38RD 

MULT) B1 and B2. If 

both meter indications are 

above 50, replace frequen- 

cy mixer diodes 2A6Z1CRI1 

and 2A6Z1CR2 (para 5-33). 

If both meter indications 

are still above 50, replace 

frequency mixer 2A6 

indications are not above 50, 
(para 5-31). If both meter 

replace 3rd frequency 

multiplier 2A7A2 (para 

5-31). 
g. Perform the following checks: 

(1) 

(2) 

Turn receiver meter selec- , 

tor switch to LOCAL OSC 

POWER B. If meter indi- 

cation is not in yellow 

band, proceed to next step. 

If meter indication is in 

yellow band, notify higher 

category of maintenance. 

Turn receiver meter selec- 

tor switch to 2ND MULT. 

If meter indication is with- 

in yellow band, proceed 

to the next step. If meter 

indication is not in yellow 

Change 1 5-35 
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‘Checks and corrective measures Probable trouble Item No, Trouble symptom 

h. AMPL-MIXER CURRENT 

Al or A2. 

. AMPL-MIXER CUR- 
RENT B1 or B2. 

j. AGC meter indication 

exceeds 150. 

k. CARRIER (IF) A meter 

indication does not vary 

and is less than 10 or 

exceeds 150 divisions. 

l. CARRIER (IF) B meter 

indication does not vary 

and is less than 10 or 

exceeds 150 divisions. 

h. Mixer-preamplifier 244, 220 

MHz veo 2A138, 3rd frequency 

multiplier 2A7A2, 2nd fre- 

quency multiplier 2A7A1, 

amplifier-multiplier 2A8, or 

frequency synthesizer 2A21 
defective. 

i. Mixer-preamplifier 2A11, 220 

MHz veo 2A14, 8rd frequency 

multiplier 2A7A2, 2nd frequen- 

cy multiplier 2A7A1, amplifier- 

multiplier 2A8, or frequency 

synthesizer 2A21 defective. 

j. Combiner 2A16, IF amplifier 

2A12, or IF amplifier 2A15 

defective. 

k. Same as item number 26 in 
this chart. 

l. Same as item number 26 in 

this chart. 

band, refer to c above. 

(3) Turn receiver meter selec- 

tor switch to FREQ 

MIXER CURRENT (38RD 

MULT) Al and A2. If 

both meter indications are 

above 50, replace frequen- 

cy mixer diodes 2A9Z1CR1 
and 2A9Z1CR2 (para 5- 
22). If both meter indica- 

tions are still above 50, 

replace frequency mixer 

2A9 (para 5-88). If both 
meter indications are not 

above 50, replace 3rd 

frequency multiplier 

2A7A2 (para 5-81). 
h. If both meter indications are out 

of the yellow band, refer to 

d and f above. If only one of 

the meter indications is out of 

the yellow band, replace mixer- 
preamplifier 2A4 (para 5-31)... 

i. If both meter indications are out 

of the yellow band, refer to 

e and g above, this chart. If 

only one of the meter indica- 

tions is out of the yellow band, 
replace mixer-preamplifier 

2A11 (para 5-81). 

j. Perform the following checks: 

(1) Turn receiver meter selec- 

tor switch to CARR (IF) 

A, CARR (IF) B, and 

CARR (IF) COMBINED. 
If all meter indication is 

zero, replace combiner 

2A16 (para 5-31). If all 

meter indications are not 

zero, and the CARR (IF) 

COMBINED meter indica- 

tion is 90 to 110, perform 

the adjustments given in 

paragraphs 5-36 through 

5-89 during first radio 

set shutdown period. 
(2) If the AGC meter indica- 

tion still exceeds 150 and 

the CARR (IF) A, CARR 
(IF) B, and CARR (IF) 

COMBINED meter indica- 

tions are zero, replace if 

amplifier 2A12 (para 5- 
31). If trouble is still en- 

countered, replace if am- 

plifier 2A15 (para 5-81). 
k. Refer to item number 26 in 

this chart. 

l. Refer to item number 26 in this 

chart. 



Item No. Trouble symptom Probable trouble 

m. CARRIER (IF) COM- 

BINED meter indica- 

tion is less than 50 or 

exceeds 150 divisions. 

m. VCO FREQ@-DIPP Te 22. 

LOCAL OSC POWER, A -_-_- 
23 wuOCAL OSC*POWER;'B —-_- 

m. Same as item number 2b in 

this chart. 

in. 220 MHz veo 2A18 and/or 

2A14 require adjusting or 

defective. 
o. 220 MHz veo 2A13 and/or 

2A14 require adjusting, or 

combiner 2A16 defective. 

p. TRAFFIC LEVEL ADJ control 
on AF-RF amplifier 2A19 

needs adjusting, AF—RF am- 

plifier 2A19, 260 kHz low pass 
filter 2A18, alarm monitor 

2A20, or demodulator 2A17 

defective. 
q. Same as h above 

7. Same as item 7 above --------------- 

c. Power Amplifier Troubleshooting Chart. 

Item No Trouble symptom Probable trouble 

1 Indicating fuse (F1 0.5A 

SLO-BLO) 3A9A23F1 

lighted. 

All of the alarm indicators 
on the power amplifier 
meter panel extinguished; 

except MAIN POWER 

SWITCH, and BEAM 

SWITCH. 
Any of the following indi- 

cators are not lighted: 
FILAMENT, LOW RF, 
AIR, BEAM. 

Any of the following indi- 

cators not lighted: TIME 

DELAY, ANTENNA 

MISMATCH, DC OVER- 
LOAD, AC OVERLOAD, 

AC INTERLOCK. 

IME DELAY indicator 
lighted amber after 3 

minute time delay has 

elapsed (all other indi- 

cators lighted green). 

Fuse 3A9A23F1 burned out 

Power supply control 3A7 or time 

delay control 3A5 defective. 

Indicator lamp or indicator control 

3A2 defective. 

Indicator lamp or indicator control 

3A8 defective. 

Indicator control 3A8 or time delay 

control 3A5 defective. 

™. 

TM 11-—5820-595-12 

‘Checks and corrective measures 

Refer to item number 2b in 

this chart. 

n. Refer to item number 2c in this 

chart. 

o. Perform the veo frequency ad- 

justment (para 5-40). If APC 

meter indication still not within 

blue band, replace combiner 
2A16 (para 5-31). 

p. Refer to item number 2e in this 

chart. 

q. Refer to item h above. 

r. Refer to 7 above. 

‘Checks and corrective measures 

Replace fuse 3A9A23F1 (para 

4-14), 

Replace power supply control 3A7 
and time delay control 3A5 (para 
5-82) one at a time and recheck 

power amplifier alarm indicators. 

Check indicator lamp. 
a. If lamp is defective, replace 

lamp (para 5-34). 

b. If lamp not defective, replace 

indicator control 3A2 (para 

5-32) during first radio set 

shutdown period. 

Check indicator lamp. 
a. If lamp defective, replace 

lamp (para 5-34). 

b. If lamp not defective, replace 

indicator control 3A38 (para 

5-32) during first radio set 

shutdown period. 

Perform the following checks: 

a. Set multimeter AN/URM-105 

to measure a negative voltage 

(-7.5 volts approx.). 

b. Connect positive lead of multime- 

ter to TP1 on power supply 

control 83A7 and negative lead 

to TP2 on indicator control 

3A3. 

c. If meter indication is —5 to -8.25 

volts, replace indicator control 

3A3 (para 5-35) during first 

radio set shutdown period. 

d. If meter indication is approxi- 

mately 0 volts, replace time 

delay control 83A5 (para 5-32) 

5-37 
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6 AIR indicator lighted red 

(all other indicators 

lighted green). 

ff FILAMENT indicator 

lighted red (all other 
indicators lighted green). 

8 BEAM indicator lighted red 

(all other indicators 

lighted green). 

9 DC OVERLOAD lighted 

red (all other indicators 

lighted green). 

10 AC INTERLOCK indicator 
lighted red (all other in- 
dicators lighted green). 

5-38 

Indicator control 3A2 defective. 

Indicator contro] 3A2 or time delay 

control 3A5 defective. 

Indicator control 3A2 defective. 

Indicator control 3A3 or beam 

gate-dc overload control 3A6 
defective. 

Indicator control 3A8 or beam gate- 
de overload control 3A6 
defective. 

‘Checks and corrective measures 

during first radio set shut- 

down period. 

Replace indicator control 83A2 (para 

5-32) during first radio set 
shutdown period. 

Perform the following checks: 
a. Set multimeter AN/URM-105 

to measure a negative voltage 

(-7.5 volts approx.). 

b. Connect positive lead of multime- 
ter to TP1 on power supply 

control 3A7 and negative lead 
to TP3 on indicator control 
3A2. 

c. If meter indication is —5 to -8.25 

volts, replace indicator control 

8A2 (para 5-32) during first 
radio set shutdown period. 

d. If meter indication is approxi- 
mately 0 volt, replace time 

delay control 3A5 (para 5-32) 
during first radio set shutdown 
period. 

Replace indicator control 3A2 
(para 5-32) during first radio 
set shutdown period. 

Perform the following checks: 
a. Observe BEAM VOLTAGE 

meter on front panel of power 
amplifier. 

b. If meter indication is in green 

band proceed to step c. If 
meter indication is above green 

band, turn off power amplifier 

by pressing MAIN POWER 

SWITCH and notify higher 
category of maintenance. 

c. Set multimeter AN/URM-105 

to measure a negative voltage 

(-7.5 volts approximately). 
d. Connect positive meter lead 

to TP1 on power supply con- 
trol 3A7 and negative meter 

lead to TP5 on indicator 
control 3A3. 

. If meter indication is —5 to -8.25 

volts, replace indicator control 
8A8 (para 5-32) during first 

radio set shutdown period. 
- If meter indication is 0 volts 

(approximate), replace beam 

gate dc-overload control 3A6 

(para 5-82) during first radio 
set shutdown period. 

Perform the following checks: 

a. Set multimeter AN/URM-105 

to measure a negative voltage 

(-7.5 volts approximately). 
b. Connect positive meter lead 

TP1 on power supply control 
8A7 and negative meter lead 

to TP1 on indicator control 3A3. 
c. If meter indication is -7.5 volts 

(approx), replace indicator con- 

bs) 

“~ 



Item No. Trouble symptom Probable trouble 

11 AC OVERLOAD indicator 
lighted red (all other in- 

dicators lighted green). 

12 ANTENNA MISMATCH 

indicator lighted red (all 

other indicators lighted 

green). 

13 LOW RF indicator lighted 

red (all other indicators 

lighted green). 

Indicator control 3A3 defective. 

Indicator control 8A3, low RF- 

mismatch, alarm and control 

8A4, or beam gate-de overload 

control 3A6 defective. 

Loss of beam voltage, loss of RF 

input power; power amplifier not 

tuned properly; crystal detector 

8A9XCR15, low RF-mismatch, 

inverter regulator control 3A1, 

beam gate-de overload control 

8A6, inverter 3A8, alarm control 

3A4, or indicator control 3A2 

defective. 

TM 11—5820-595—12 

\Checks and corrective measures 

trol 8A8 during first radio 

set shutdown period. 

Warning: Extremely high voltage 

in excess of 8,000 volts is present in 

the power amplifier. Set MAIN 
POWER circuit breaker (fig. 3-11) 

to OFF before checking cabinet 

interlocks. 
d. If meter indication is 0 volt, 

replace beam gate-de overload 

control 3A6 (para 5-32) and 

check that high voltage inter- 
lock door (fig. 1-14) and 

interlock panel is secure. 

Replace indicator control 3A8 
(para 5-32) during first radio 

set shutdown period. 

Perform the following checks: 

a. Press ANTENNA REFLECTED 

WATTS pushbutton on power 

amplifier meter panel and ob- 

serve RF MONITOR meter. 

b. If meter indication is in blue 

band, proceed to step ¢ below. 

If meter indication is above 

blue band, replace beam gate- 
de overload control 8A6 (para 
5-32) during first radio set 

shutdown period. 

c. Set multimeter AN/URM-105 

to measure a negative voltage 

(-7.5 volts approx). 
d. Connect positive meter lead on 

TP1 on power supply control 

8A7 and negative meter to 

TP8 on indicator control 3A3. 

e. If meter indication is —5 to -8.5 

volts, replace indicator control 

8A8 (para 5-32) during first 

radio set shutdown period. 
f. If meter indication is 0 volts 

(approx), replace low RF- 

mismatch alarm and control 

8A4 (para 5-32) during first 

radio set shutdown period. 
Perform the following checks: 

a. Press ANTENNA FORWARD 
WATTS X10 pushbutton on 

power amplifier meter panel. 

If RF MONITOR meter indica- 

tion is in the green band, pro- 

ceed to step d below. If meter 

does not indicate in the green 

band, proceed to step b below. 

b. Observe BEAM VOLTAGE meter 

on power amplifier meter panel. 

If meter indication is in the 

green band, proceed to step 
c below. If meter indication 

is not in green band, proceed 

to step g below. 

c. Press INPUT FORWARD 
MILLIWATT pushbutton on 

power amplifier meter panel 

and observe RF MONITOR 

5-39 
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Item No. Probable trouble ‘Checks and corrective measures 

meter. If meter indication is in 

the yellow band, proceed to 
step d below. If meter indica- 

tion is not in yellow band, ad- 

just attenuator control AT1 

(fig. 3-12) for meter indication 

of 40. If attenuator control 

AT1 cannot be adjusted for 

an RF MONITOR meter indi- 

cation of 40, perform trans- 
mitter troubleshooting (para 
5—24a). 

d. Set multimeter AN/URM-105 

to measure a negative voltage 
(-1.0 to -1.5 volt). Connect 

positive lead of multimeter to 
TP1 on power supply control 
38A7 and negative lead to TP1 
on low RF-mismatch, alarm 
control 3A4. If meter indication 

is -1.0 to -1.5 volt, proceed 

to step e below. If meter indi- 

cation is not -1.0 to -1.5 volt, 
replace crystal detector 

8A9CR15 (para 5-38) during 

first radio set shutdown period. 
e. Set multimeter to measure a 

negative voltage (-7.5 volts 

approx). Connect negative 
multimeter lead to TP2 on 

indicator control 3A2. If meter 
indication is —5 volts to -8.25 
volts, replace indicator control 
8A2 (para 5-32) during first 

radio set shutdown period. If 
meter indication is not -5 to 

-8.25 volts, proceed to step 
f below. 

f. Perform low RF alarm adjustment 

(para 4-18). If trouble is en- 
countered during adjustment 
procedures, replace low RF- 

mismatch, alarm and control 
8A4 (para 5-32) and perform 
low RF alarm adjustment 

(para 4-18) during first radio 
set ‘shutdown period. 

g. Set the BEAM VOLT ADJ con- 
trol on inverter regulator con- 
trol 3A1 for BEAM VOLT- 

AGE meter indication in green 

band. If meter indication is in 

green band and LOW REF in- 
dicator is lighted red, proceed 
to step h below. If unable to 
adjust for BEAM VOLTAGE 
meter indication in green band, 
proceed to step 7 below. 

h. Perform power amplifier tuning 
procedure (para 8-18). If 
trouble is encountered during 
these procedures, notify higher 
category of maintenance. 

i. Set multimeter AN/URM-105 
to measure a negative voltage 



14 

15 

16 

17 

18 

AIR, FILAMENT, and 

LOW RF indicators lighted 

red (all other indicators 

lighted green). 

AC OVERLOAD and LOW 
RF indicators lighted red 

(all other indicators 

lighted green). 

BEAM and LOW RF indi- 

cators are lighted red 

(all other indicators 

lighted green). 

AIR, BEAM FILAMENT 
and LOW RF indicators 

are lighted red (all 

other indicators lighted 

green). 

FILAMENT, BEAM, and 
LOW RF indications 

lighted red (all other in- 

dicators lighted green). 

Beam gate-de overload control 3A6 

not detecting air alarm. 

Beam gate-de overload control 3A6 

not detecting AC overload 

condition. 

Beam gate-de overload control 

3A6 defective. 

Air filter clogged, fans and/or 

blowers not operating, or cabinet 
INTERLOCK connector is not 

securely tightened. 

Filament leads not connected, defect 

in filament supply circuit, or time 

delay control 3A5 defective. 

TM 11-5820-595—12° 

Checks and corrective measures 

(-—12 volts approx). Connect 

positive meter lead to TP1 on 

power supply control 3A7 

and negative meter lead to 

TP10 on beam gate-de overload 

control 8A6. If meter indication 

is approximately —12 volts, 

replace module 3A6 (para 

5-32) and readjust beam volt- 

age. If meter indication is 

approximately 0 volt, proceed 

to step 7 below. 
j. Replace inverter regulator control 

8A1 (para 5-32). Adjust the 

BEAM VOLT ADJ control 

on inverter regulator control 

3A1 for BEAM VOLTAGE 
meter indication in green band. 

If unable to adjust for BEAM 

VOLTAGE meter indication in 

green band, proceed to step 

k below. 
k. Replace inverter 3A8 (para 5-32) 

and readjust beam voltage. If 

unable to adjust for BEAM 

VOLTAGE meter indication in 

green band, notify higher 

category of maintenance. 

Replace beam gate-de overload con- 

trol 3A6 (para 5-32) and refer 

to corrective measures provided 

in item number 18. 

Replace beam gate-de overload con- 

trol 3A6 (para 5-32) and refer 

to corrective measures provided 

in item number 19. 

Replace beam gate-de overload con- 

trol 3A6 (para 5-32). 

Perform the following checks: 
a. Check that air filter is not 

clogged or excessively dirty. 

Clean or replace filter if 

required (para 4-15). 

b. Check that all fans and blowers 

are operating (para 4-12). 

c. Check that INTERLOCK con- 
nector on top of power amplifier 
cabinet (external preheater 

connection) is securely tightened. 

d. Depress RESET pushbutton on 

power amplifier meter panel. 

AIR, BEAM, and LOW RF 

alarm indicators should light 

green. 
e. If the alarm indicators do not 

light green after approximately 

4 minutes, notify higher 
category of maintenance. 

Perform the following checks: 

a. Observe FILAMENT VOLTAGE 
meter on power amplifier meter 

panel. If meter indication is in 

green band, replace time delay 
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21 

22 

DC OVERLOAD, BEAM, 
and LOW RF indicators 

red (all other indicators 
lighted green). 

AC INTERLOCK, BEAM, 
and LOW RF indicators 

red (all other indicators 

lighted green). 

AC OVERLOAD, BEAM, 
and LOW RF lighted 
red (all other indicators 
lighted green). 

ANTENNA MISMATCH, 
BEAM, and LOW RF 
indicators lighted red 

(all other indicators 
lighted green). 

Abnormal meter indications: 

Beam voltage set too high, inverter 

regulator control 3A1 or beam 

gate-de overload control 3A6 

defective. 

Interlock panel or high voltage in- 

terlock door open. 

' Checks and corrective measures — 

control 3A5 (para 5-32). If 
meter indication is not in 

green band, proceed to step b 
below. 

b. Check that the white and yellow 
klystron filament leads (fig. 

5-12) are connected to klystron. 

If filament leads are connected, 
notify higher category main- 
tenance. 

Perform the following checks: 
a. Lower the beam voltage by 

turning the BEAM VOLT ADJ 

control on inverter regulator 

control 3A1, fully counterclock- 
wise and then readjust for 
BEAM VOLTAGE meter in- 
dication of 7.5. If unable to . 

adjust beam voltage replace 
inverter regulator control 3A1 
(para 5-32) and readjust beam 
voltage. 

b. Press RESET pushbutton on 
power amplifier meter panel. 

c. DC OVERLOAD and BEAM 

indicators should light green. 

d. If DC OVERLOAD and BEAM 
indicators do not light green 

replace beam gate-de overload 
control 3A6 (para 5-32). 

Perform the following checks: 
a. Check that interlock panel (fig. 

1-14) is installed and securely 
tightened. 

b. Check that high voltage interlock 
door (fig. 1-14) is closed and 
securely tightened. 

Inverter 3A8 defective. __________-___ -Replace inverter 83A8 (para. 5-32). 

Antenna waveguide system, low RF- 

mismatch, alarm control 3A4, 

or crystal detector 3A9CR16 

defective. 

a. FILAMENT VOLTAGE --__J.a. Filament leads disconnected or 
air alarm condition. 

If AC OVERLOAD, BEAM, and 
LOW RF indicators do not light 
green after pressing RESET 
pushbutton on meter panel, 

notify higher category of 
maintenance. 

Press ANTENNA REFLECTED 
WATTS pushbutton on power 
amplifier meter panel. Depress 

RESET pushbutton and observe 

RF MONITOR meter. If meter 
indication is in blue band (less 
than 90 watts), replace low RF- 
mismatch, alarm control 3A4 
(para 5-32). If meter indication 

is greater than 90, a defect exists 
in the antenna system, notify 

higher category maintenance. If 
ANTENNA REFLECTED WATTS 
meter indication is zero, replace 
crystal detector 3A9CR16 (para 

5-83) during first radio set shut- 
down period. 

a. Perform the following checks: 
(1) Press ANTENNA FOR- 

WARD WATTS X10 



TM 11-5820-595-12° 

Item No. Trouble symptom Probable trouble Checks and corrective measures 

pushbutton and observe 

RF MONITOR meter. 

(2) If meter does not indicate 

in green band, proceed to 

the next step. If meter in- 

dication is in green band, 

notify higher category of 

maintenance. 

(3) Check AIR indication. If 

lighted red, refer to item 

number 18 in this chart. 

Warning: Extremely high voltage 

in excess of 8,000 volts is present 

in power amplifier. Never attempt 

repairs while MAIN POWER 

SWITCH is lighted green. 
(4) Press MAIN POWER 

SWITCH on power am- 

plifier meter panel, the 

MAIN POWER SWITCH 

shall light white. Check 

that yellow and white 
klystron filament leads 

(fig. 5-12) are connected 

to klystron. Connect fila- 

ment leads if disconnected. 

b. BEAM VOLTAGE --__------ b. Beam gate-de overload 3A6, b. Perform the following checks: 

inverter regulator control (1) Press ANTENNA FOR- 
3A1, or inverter 3A8, defective. WARD WATTS X10 push- 

button and observe RF 
MONITOR meter. 

(2) If meter indication is in 

green band, notify higher 

category of maintenance. 

(3) If meter indication is not 

in green band, check alarm 

indicators and perform 

troubleshooting based on 

red alarm indicators (item 

numbers 2 through 23). 

Pee OU RIIGN 1. ee c. Beam gate-de overload control c. Perform the following checks: 

3A6, inverter regulator control (1) Press ANTENNA FOR- 

38A1, or inverter 3A8 WARD WATTS X10 push- 

defective. button and observe RF 

MONITOR meter. 

(2) If meter indication is in 

green band, notify higher 

category of maintenance. 

(3) If meter indication is not 

in green band, check alarm 
indicators and perform 

troubleshooting based on 

red alarm indicators (item 

numbers 2 through 23). 

d. RF MONITOR: (1) Attenuator control AT1 (1) Perform the following 

(1) INPUT FORWARD requires adjusting, klystron checks : 

MILLI WATT requires tuning, or crystal (a) Press ANTENNA 

position. detector 3A9CR13 defective. FORWARD WATTS 
X10 pushbutton and 

observe RF MONI- 

TOR meter. 

(b) If meter indication 
is in green band, 

replace crystal detector 

8A9CR13 (para 5- 
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Item No. Trouble symptom 

5-25. Use of the Radio Test Set 

(2) ANTENNA RE- 
FLECTED WATTS 
position. 

(8) ANTENNA FOR- 

WARD WATTS X10 
position. 

Probable trouble Checks and corrective measures 

83) during first radio 

set shutdown period. 
(c) If meter indication is 

not in green band, 

press INPUT FOR- 
WARD MILLIWATT 

pushbutton and adjust 

attenuator control 

AT1 for a RF MONI- 

TOR meter indication 

of 50. 

(d) If attenuator control 

AT1 cannot be ad- 

justed for RF MONI- 

TOR meter indication 

in yellow band, check 

RF POWER meter 

indication on trans- 

mitter meter panel. 

(e) If RF POWER meter 

indication is not in 
yellow band, perform 

transmitter trouble- 

shooting (para 5—24a). 

(f) If RF POWER meter 

indication is in yellow 

band, perform power 

amplifier tuning pro- 

cedure (para 3-13). 

(2) Antenna waveguide sys- (2) Notify higher catory of 

tem defective. maintenance. 

(3) Low RF input power, or (3) Perform the following 

defective module. checks: 

(a) Press INPUT FOR- 

WARD MILLIWATT 

pushbutton and ob- 

serve RF MONITOR 

meter. 

(6) If meter indication is not 

in yellow band, 

perform item number 

23d(1). 
(c) If meter indication is 

in yellow band, check 

alarm indicators and 
perform troubleshoot- 

ing based on red alarm 

indicators (item 

numbers 2 through 

23). 
(d) If ANTENNA FOR- 

WARD WATTS X10 

meter indication is zero 

and no alarm indi- 

cators on power am- 

plifier meter panel 
is lighted red, replace 

crystal detector 
3A9CRI17 (para 5-83) 

during first radio set 

shutdown period. 

each receiver channel) which can be used to loop 
The radio test set, built-in-test-equipment (fig. the transmitter output back to the dual receiver 
3-3), provides two separate test signals (one for inputs (fig. 5-1). The two test signals are ob- 
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tained by mixing a portion of the transmitter out- 

put with the output of 100-MHz RF oscillator 

1A2. This arrangement provides two test signals 

which have the same characteristics as the trans- 

mitter output signal but which is separated by 

100 MHz. The radio test set is used to perform 

most of the receiver adjustments and align- 

ments (paras 5-36 through 5-41) and can be 

used to check out the cable equipment and radio 

set (except power amplifier) at either end of the 

communications link. The radio test set is also 

used during troubleshooting (para 5-24) as an 

aid in locating or isolating faults in the radio 

set. The distant radio set operator should be in- 

tructed to discontinue transmission during use 

of the radio test set. Modulated signals maybe 

transmitter during use of the radio test set pro- 

viding the carrier signal can be 4800 MHz. Appli- 

cation of the radio test set requires that the trans- 

mitter frequency be set to 4800 MHz and the re- 

ceiver frequency be set to 4700 MHz. To use the 

radio test set to align, test, or troubleshoot the 

radio set, proceed as follows: 

a. Set the transmitter operating frequency to 

4800 MHz as follows: 

(1) Set the four thumbwheel switches (fig. 

3-5) on frequency synthesizer 1A14 to 4800.0 

MHz. 

(2) Set the PUSH TO TURN knob on 4.4 

to 5.0 GHz bandpass filter 1FL3 for a FREQ 

MHZ dial readout of 4800. 

b. Set the receiver operating frequency to 4700 

MHz as follows: 

(1) Set the PUSH TO TURN knobs on pre- 

selectors 2FL4 and 2FL5 (fig. 3-7) for a FREQ 

MHZ dial readout of 4700. 

(2) Set the PUSH TO TURN knobs on post 

selectors 2FL6 and 2FL7 (fig. 3-8) for a FREQ 

MHZ dial readout of 4700. 

(3) Set the PUSH TO TURN knobs on 

local oscillator filters 2FL8 and 2FL9 (fig. 3-8) 

for a FREQ MHZ dial readout of 4700. 

(4) Set the four thumbwheel switches (fig. 

3-5) on frequency synthesizer 2A21 to 4700.0 

MHz. 

c: Set ON/OFF switch on 100 MHz oscillator 

1A2 to ON. Turn the radio test set meter switch 

(fig. 3-3) to CR1. Radio test set meter indica- 

tion (fig. 3-8) shall be in or to the right of the 

yellow band. If it is not, perform the radio test 

set checks (para 5-14) before proceding with 
this procedure. 

d. Turn the radio test set meter switch to CR2. 

Radio test set meter indication shall be in or to 
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{tthe right of the yellow band. If it is not, per- 

form the radio test set checks (para 5-14) before 
proceding with this procedure. 

e. Turn the radio test meter switch to OSC 

LEVEL and adjust the LEVEL ADJ control (fig. 

3-3) on 100 MHz RF oscillator 1A2 for a 12 

CHAN or 24 CHAN radio test set meter indica- 

tion as follows: If 12 channel operation is being 

used, set the LEVEL ADJ control for a 12 CHAN 

radio test set meter indication. If 24 channel op- 

eration is being used, set the LEVEL ADJ con- 

trol for a 24 CHAN radio test set meter indica- 

tion. 

f. Set the RCVR CHAN A and RCVR CHAN 

B switches (fig. 3-3) on the radio test set to the 

position specified in the test or alignment proce- 

dure. 

5-26. Cable Loop Back Test 

The cable loop back test permits the Multiplexer 

TD-204/U operator to checkout the cable system. 

The test routes the FROM CABLE input (fig. 

5-1) to digital data modem 1A12 back to the TO 

CABLE output of digital data modem 1A12, by- 

passing the digital data modem circuits. The cable 

loop back test will interrupt radio communica- 

tions and the test should only be performed when 

requested by Multiplexer TD-204/U operator. 

When requested by the Multiplexer TD-204/U 

operator, perform the cable loop back test as fol- 

lows: 

a. Ask the Multiplexer TD-204/U operator 

(para 3-17) how long it will take to check out 

the cable system. Record the time. 

b. Notify the distant radio set operator (para 

3-17) that radio communications will be inter- 

rupted for the length of time recorded in step 

a above. 
c. Set the CABLE LOOP TEST NORMAL/ 

TEST switch (fig. 3-4) on digital data modem 

1A12 to TEST. 

d. After the time recorded in step a above has 

elapsed, set the CABLE LOOP TEST NOR- 

MAL/TEST switch on digital data modem 1A12 

back to NORMAL. 

e. Check with the Multiplexer TD-204/U op- 

erator (para 3-17) to determine whether a fault 

exists in the cable system. 

5-27. Digital Data Modem Loop Back Test 

The digital data modem loop back test is used 

to checkout the cable-to-radio and radio-to-cable 

circuits (fig. 5-1) in digital data modem 1A12. 
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The test routes the cable-to-radio outputs of digi- 

tal data modem 1A12 back to the radio-to-cable 

input of digital data modem 1A12, thus forming 

a communications loop with Multiplexer TD- 
204/U. Performing this test will interrupt radio 

communications and the test should only be per- 

formed when normal troubleshooting techniques 

(para 5-24a) fail to localize a trouble. Use the 

procedure given below to perform the digital 

data modem loop back test. 

a. Notify the Multiplexer TD-204/U operator 

and distant radio set operator (para 3-17) that 

a digital data modem loop back test is to be per- 

formed and that radio communications will be 
temporarily interrupted. 

b. Ask the Multiplexer TD-204/U operator 

to continue normal pem traffic transmission and 

to check that traffic is being received satisfactori- 
ly. 

c. Remove the digital data modem test cable 
W1 (fig. 1-18) from mode module drawer No. 
6A or 6B. 

d. Disconnect coaxial cables 1A16W3 and 
1A16W4 (fig. 2-10) from connectors J2 and J3 
on digital data modem 1A12 and connect the dig- 
ital data modem test cable between connectors 
J2 and J3. 

e. Set the NORMAL/TEST switch (fig. 3-4) 
on 1A12A6 to TEST. 

f. Check that the shelter mounted TRAFFIC 
IN indicator is lighted green. If it is, proceed to 
step g below. If it is not, remove the digital] 
data modem test cable, reconnect coaxial cables 
1A16W3 and 1A16W4 to connectors J2 and J3 
(step d above), and notify the Multiplexer TD- 
204/U operator (para 3-17) that a trouble exists 
in the cable system. Ask the Multiplexer TD- 
204/U operator to checkout the cable system. If 
the Multiplexer TD-204/U operator reports that 
the cable system is operating properly, replace 
alarm monitor 1A12A6 (para 5-30) and repeat 
the digital data modem loop back test. If the 
shelter mounted TRAFFIC IN indicator is still 
lighted red, notify higher category maintenance 
for further troubleshooting. 

g. Check that all failure indicator lamps on 
digital data modem 1A12 are lighted green. If 
any failure indicator lamp is not lighted, refer to 
the troubleshooting chart (para 5-24a) for cor- 
rective measures. 

h. Check that the shelter mounted TRAFFIC 
OUT indicator is lighted green. If it is, proceed 
to 7 below. If it is not, higher category mainte- 
nance is required for further troubleshooting. 

7. Remove the digital data modem test cable 
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and reconnect coaxial cables 1A16W3 and 1A16- 

W4 to J2 and J3 on digital data modem 1A12 

(step d above). 

j. Set the NORMAL/TEST switch (fig. 3-4) 
on 1A12A6 to NORMAL. 

k. Notify the Multiplexer TD-204/U operator 

and distant radio set operator (para 3-17) that 

testing has been completed, and that normal radio 

communications will be resumed. 

5-28. Radio Set Loop Back Test 

The radio set loop back test is used to checkout 

the transmitter and receiver. This test routes sig- 

nals as described in paragraph 5-25. Performing 

the radio set loop back test will interrupt radio 

communications and the test should only be per- 

formed during initial equipment adjustments 

para 3-22)or when specified inthe trouble- 

shooting chart (para 5-24). Use the procedure 

given below to perform the radio set loop back 
test. 

a. Place the radio set in the standby mode 
para 3-22) and notify the distant radio set op- 
erator (para 3-17) to do the same. 

b. Record the transmitter and receiver opera- 
ting frequencies and set the transmitter and re- 
ceiver controls to the frequencies indicated in 
paragraph 5-25a and b. 

ce. Check that pem traffic is being transmitted 
by Multiplexer TD-204/U (para 3-17). 

d. Set the ON/OFF switch (fig. 3-3) on 100 
MHz RF oscillator 1A2 to ON. 

e. Set the RCVR CHAN A and RCVR CHAN 
B switches (fig. 3-3) on the transmitter radio 
test set to T. 

f. Turn the radio test set meter selector switch 
to OSC LEVEL (fig. 3-3) and set the LEVEL 
ADJ control (fig. 3-3) on 100 MHz RF oscil- 
lator 1A2 for a 12 CHAN or 24 CHAN radio 
test set meter indication depending on the num- 
ber of channels being used. 

g. Perform the transmitter and receiver checks 
given in the monthly preventive maintenance 
checks and services chart (para 5-6) and trouble- 
shoot the radio set (para 5-24) if any of the 
operational checks fail. 

h. After application of the radio test set is 
completed, set the ON-OFF switch (fig/23=8) 
on 100 MHz rf oscillator 1A2 to OFF. 

t. Return the transmitter and receiver control 
settings to the frequency settings recorded in 
step b above. 

j. Return the radio set to normal operation 
(para 3-22) and then notify the distant radio set 
operator (para 3-17) to resume normal operation. 



Section IV. 

5-29. Module Replacement Techniques 

NOTE 
Modules that are adjusted or aligned after 
replacement should have the adjustment 
or alignment retouched after approximate- 
ly 4 hours of operational use to compensate 
for any drift. 

a. General. Replacement of certain modules in the 
receiver and power amplifier require that the replace- 
ment module be adjusted and/or aligned after it is in- 
serted in the unit. A chart is provided in d below 
which lists the modules which require adjustments 
and/or alignment when they are replaced. 

b. Module Substitution. Replace a suspected faulty 
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REPAIRS AND ADJUSTMENTS 

module when directed in the troubleshooting chart 
(para 5—24), with a spare module of the same type. 
Use the procedures given in paragraph 5—30 through 
5—82 to replace the module. With the substitute 
(spare) module in the unit, apply power and check to 
determine whether the original trouble has been 
remedied. If the trouble is not remedied, remove the 
substituted (spare) module and replace the original 
module. Continue to troubleshoot the unit using the 
procedures given in the troubleshooting chart (para 
5—24). 

c. Module Spares. The spares drawers (figs. 1-16, 
through 1-18) contain most of the modules 
replaceable by the organizational repairman. 

d. Adjustment and/or Alignments Required With 
Module Replacement. 

References Module replaced Action required 

eC Combiner gAiGrer maven... 22 IF gain and age alignment, squelch | Paras 5—36 through 5—39. 

adjustment, ape alignment, and 

combined alarm adjust. 

Receiverd acd. its..%. 220 MHz veo 2A18 and 2A14........ VCO frequency adjust ............. Para 5—40 

EO ee ae ae Demoaulator,2A17 s.4..0.5 ee eee. Tratlicwevelaaqjusts ..s ay. seleee Para 4-17 

I OCOIVER ck Sana...» AF—RF amplifier 2A19 ........... Trafficleveladjust Miacbsve. <leticas Para 4—17, 
ECOL OD gs oh ses. LIA GPa ee CA GOe Sieh te salt oy oleate Ii gain adjustment ’2.: 7.0 .c8.. «os Para 5—36a 
Meewiverie. cere. eo t5N Mixer preamplifier 2A4 or 2A211 ...]IF gainadjustment ............... Para 5—36a 

FRGPIAVETLD. Dido ws at 3%. IF amplifier 2A12 or 2A15 ......... IF gain and age alignment, and | Paras 5—36and 5-39. 

combined alarm adjust. 
Low RF alarm adjustment ......... Para 4-18. Low rf-mismatch,.alarm and con- 

trol 8A4. 

Power amplifier ....... 

NOTE 
Do not attempt to disconnect captivated 
connections of cables (fig. 2—10). 

J 5-30. Removal and Replacement of 

| Transmitter Modules 

CAUTION 
Always set the POWER ON-OFF switch 
(fig. 3-1) on the transmitter meter panel 
to OFF before attempting to remove or 
replace any module in the transmitter. 

(2) Disconnect all non-captivated connections of 
cables attached to modules to be removed. 

(3) Use the special purpose screwdriver (fig. 
1-10) to alternately loosen the two captive screws 
securing the module to the plate assembly and 
remove module by firmly pulling it away from the 
transmitter. 

(4) Align guide pins on rear of replacement 
module with the alignment holes in the plate 
assembly and carefully insert the module into posi- 
tion and firmly press it into operating position. 

CAUTION 
Tighten captive screws only until screw 
head is flush with screw guard. 

a. General. Most of the modules in the transmitter 
are easily removed and replaced. However, removal 
or replacement of any module in the transmitter re- 
quires that the organizational repairman read the 
module replacement techniques outlined in 
paragraph 5-29 before attempting to remove or 
replace a module. To remove or replace any module 
in the transmitter, refer to the replacement given in b 

through 7 below. 
) b. General Module Replacement. Use the 

procedure given below to replace transmitter modules 
1A2 through 1A8 (fig. 2—10). 

(1) Set the POWER ON-OFF switch (fig. 3—1) on 
the transmitter meter panel to OFF. 

(5) Alternately tighten the two captive screws 
loosened in step (3) above. 

(6) Connect atzy coaxial cables disconnected in 
step (2) above. 
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(7) Set the POWER ON-OFF switch (fig. 3-1) to 
N. 
c. Replacement of Modules with Rigid Coaxial 

Cables (1A9 through 1A11). Use the procedure given 
below to replace any module with rigid coaxial 
cable(s) connected to the module (fig. 2—10). 

(1) Set the POWER ON-OFF switch (fig. 3—1) 
on the transmitter meter panel to OFF. 

NOTE 
Do not attempt to disconnect captivated 
connections of cables (fig. 2-10). 

(2) Disconnect all non-captivated connections of 
cables attached to module to be removed. 

(3) Use the special purpose screwdriver (fig. 
1—10) to alternately loosen the two captive screws 
securing the module to be removed until the module is 
loosely held to the plate assembly by the captive 
screws. 

(4) Alternately loosen the two captive screws, 
securing module at the opposite end of rigid coaxial 
cable, until that module is loosely held to the plate 
assembly by its captive screws. 

CAUTION 
Bending a rigid coaxial cable, no matter 
how slight, can possibly impair its useful 
function. 

(5) Use the openend wrench (fig. 1—4) to loosen 
the hexnut on one end of the rigid coaxial cable. 

(6) Hold the rigid coaxial cable firmly in to 
loosen the hex nut on opposite end of the place with 
one hand and use the openend wrench rigid coaxial 
cable. 

(7) Carefully remove the rigid coaxial cable by 
pulling it away from its mating connectors 
simultaneously. 

(8) Loosen the two captive screws securing the 
module to be removed to the plate assembly and 
remove the module. 

(9) Align guide pins on rear of replace-module 
with the alignment holes in the plate assembly and 
carefully insert the module into its position on the 
plate assembly and firmly press it into operating 
position. 

(10) Tighten the two captive screws on the 
replacement module two or three turns each. 

(11) Simultaneously mate the center conductors 
on the rigid coaxial cable with the mating connectors 
on the modules ((7) above) and press it into position. 
Hold the rigid coaxial cable with one hand and tighten 
the hex nut at one end of the rigid coaxial cable to its 
mating connector using the open end wrench ((5) 
above). 

(12) Continue to hold the rigid coaxial cable 
firmly and tighten the hex nut at the opposite end of 
the rigid coaxial cable with the open end wrench. 
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(18) Connect all flexible coaxial cables dis- 
connected in (2) above. 

CAUTION 
Tighten captive screws until screw head is 
flush with screw guard. 

(14) Alternately tighten the two module capti 
screws loosened in (3) above. f 

(15) Alternately tighten the two captive screws 
loosened in (4) above. 

(16) Set the POWER ON-OFF switch (fig. 3-1) 
to ON. . 

d. Replacement of Modules in Power Supply 1A1. 
Use the procedures given below to replace any module 
in power supply 1A1 (fig. 1—5). . 

(1) Set the POWER ON-OFF switch (fig. 3-1 
on the transmitter meter panel to OFF. 

(2) Release the two meter panel captive screw 

securing transmitter meter panel to the cabinet (fig. 
2—7). Swing the transmitter meter panel upward and 
lock in open position. 

(3) Alternately loosen the two captive screws 
securing the module to be replaced. 

(4) Use the captive screws on the module to pull 
the module out of the power supply inclosure. 

(5) Insert replacement module into power supply 
inclosure being sure that upper and lower sections of 
replacement module is inserted into the upper an 
lower guide rails of power supply inclosure. 

(6) Alternately tighten the two module captive 
screws loosened in (3) above. 

(7) Unlock and lower transmitter meter panel. 
Tighten the two meter panel captive screws loosened 
in (2) above. 

(8) Set the POWER ON-OFF switch (fig. 3-1) 
to ON. 

e. Replacement of Crystal Mixer 1A9A1. Use the 
procedure given below to replace crystal mixer 1A9A1 
(fig. 5-4), 

(1) Set POWER ON-OFF switch (fig. 3-1) on 
the transmitter meter panel to OFF. 

(2) Remove frequency mixer 1A9 (para 5—30c) 
from the transmitter. 

(3) Loosen the two module securing screws 
securing crystal mixer 1A9A1 to frequency mixer 1A9 
enclosure (fig. 5—4). 

(4) Unscrew the knurled connector between 4.4- 
to 5.0-GHz circulator 1A9HY1 and crystal mixer 
1A9A1 by rotating the knurled connector in the direc- 
tion of the arrow shown in figure 5—4. 

(5) Slide crystal mixer 1A9A1 away from 4.4- 
5.0-GHz circulator 1A9HY1 until it is free of the 
knurled connector and then remove crystal mixer 
1A9A1 from frequency mixer 1A9 inclosure. 

(6) Insert replacement crystal mixer 1A9A1 
into frequency mixer 1A9 inclosure and slide it 



oward 4.4- to 5.0-GHz circulator LAHY1 until 
heir mating connectors meet. 

(7) Secure crystal mixer 1A9A1 to 4.4- to 

§).0-GHz circulator 1A9HY1 by rotating the 
knurled connector (fig. 5-4) in a direction oppo- 

jite that shown by the arrow. 

(8) Tighten the two module screws securing 

Kecrews loosened in (3) above. 

(9) Reinstall frequency mixer 1A9 in trans- 
Mmitter (para 5-30c). 

(10) Set POWER ON-OFF switch (fig. 3- 

“L) to ON. 
f. Replacement of 2d or 3d Frequency Multi- 

glier 1A10A1 or 1A10A2. The removal or re- 

dlacement of the 2d or 3d frequency multiplier 

1A10A1 or 1A10A2) from frequency multiplier 

zroup 1A10 is identical. Use the procedure given 
delow to replace 2d or 3d frequency multiplier 

#LA10A1 or 1A10A2 (fig. 5-5). 

4.4-5.0 GHZ 
CIRCULATOR 
IASHY| 

SSt399 

IAQ 

FREQUENCY MIXER 

KNURLED 
CONNECTOR ‘ 
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(1) Set POWER ON-OFF switch (fig. 3-1) 

on the transmitter meter panel to OFF. 

(2) Remove frequency multiplier 

1A10 (para 5-30c) from the transmitter. 

(3) Loosen the two module securing screws 
securing the 2d or 3d frequency multiplier 

(1A10A1 or 1A10A2) to frequency multiplier 

group 1A10 inclosure (fig. 5-5). 

(4) Unscrew the knurled connector between 

2275-2425 MHz circulator 1A10HY1 and 2d or 

3d frequency multiplier by rotating it in the di- 

rection of the arrow shown:in figure 5-5. 

(5) Slide 2d or 3d frequency multiplier 

1A10A1 or 1A10A2 away from 2275-2425 MHz 

circulator 1A10HY1 until it is free of the knurled 

connector and then remove 2d or 3d frequency 

multiplier 1A10A1 or 1A10A2. 

(6) Insert replacement 2d or 3d frequency 

multiplier 1A10A1 or 1A10A2 into frequency 

group 

“4g MODULE 
SECURING 
SCREWS 

CRYSTAL MIXER 

~ MIXER, CRYSTA 
650527 

Pe cri 
CS ADJUST C4 

ELDEa2O ov u=I2 oe 

Figure 5-4. Replacement of crystal mixer 1A9A1, parts location. 
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multiplier group 1A10 inclosure and slide it to- 

ward 2275-2425 MHz circulator 1A10HY1 until 

their mating connectors meet. 

(7) Connect and tighten the knurled con- 

nector on 2d or 3d frequency multiplier 1A10A1 
or 1A10A2 to its mating connector on 2275-2425 
MHz circulator 1A10HY1. 

(8) Tighten the two module securing screws 
loosened in (3) above. 

(9) Reinstall frequency multiplier group 
1A10 in transmitter (para 5-30c). 

(10) Set POWER ON-OFF switch (fig. 3- 
1) to ON. 

, 9. Replacement of Modules in Digital Data 

Modem 1A12. Use the procedure given below to 
replace any module in digital data modem 1A12 

(fig. 1-7). Use steps (1), (2), (3), (4), (8) and 
(9) to replace module 1A12A1 or 1A12A14, Use 
steps (1), (2), and (5) through (9) to replace 
module 1A12A2 through 1A12A138. 

(1) Set the POWER ON-OFF switch (fig. 

3-1) on transmitter meter panel to OFF. 

MODULE 
pe ' SECURING. 

SCREWS _ 

KNURLED 
CONNECTOR 

SRD FREQUENCY 
MULTIPLIER 
1IAlIOA2 

CIRCULATOR 
IAIOHYI 

FREQUENCY | 
MULTIPLIER | 

_ GROUP IAIO. 

2275-2425 MHZ 

(2) Loosen the three captive screws securing 

the hinged cover (fig. 1-7) to the digital data 
modem chassis 1A12A15 and lower the hinged 
cover. 

(3) Alternately loosen the two captive 
screws (fig. 2-13) securing module 1A12A1 or 
1A12A14 to digital data modem chassis 1A12A15 
and pull the module out of the chassis using the 
two module captive screws as hand grips. 

(4) Insert replacement module 1A12A1 or 

1A12A14 into its position in the digital data 

modem chassis and alternately tighten the two — 
captive screws loosened in (3) above. 

(5) Use the card extractor (fig. 1-4) to re- 

move a plug-in card assembly, 1A12A2 through 
1A12A13 (fig. 1-7). Insert the card extractor 
(fig. 5-6) into the two holes on front of the 
plug-in card assembly and pull the plug-in card 
assembly out of the digital data modem chassis. 

(6) Insert replacement plug-in card assem- 
bly, 1A12A2 through 1A12A138, into its position 

in the digital data modem chassis being sure that 

KNURLED 2ND FREQUENCY © 
CONNECTOR MULTIPLIER 

1AIOAI 

MODULE 
SECURING 
SCREWS 

EL5820-595 -12-63 

Figure 5-5. Replacement of 2d or 3d frequency multiplier 1A10A1 or 1A10A2, parts 
location. 



the upper and lower part of the plug-in card is 
jinserted into upper and lower guide rails of digi- 

| tal data modem inclosure. 

: (7) Firmly press the plug-in card assembly 

into digital data modem chassis until its outer 

jedge is flush with outer edge of other plug-in 

card assemblies. 
(8) Close the hinged cover of digital data 

modem 1A12 and secure it in place by tightening 
| the three captive screws loosened in (2) above. 

(9) Set POWER ON-OFF switch (fig. 3- 

1) to ON. 
h. Replacement of Modules in Order Wire As- 

sembly 1A13. Use the procedures below to re- 

place any module (fig. 1-8) in order wire assem- 

bly 1A18. Use steps (1), (2), (8), and (9) to 
replace module 1A13A1. Use steps (1), and (4) 

through (9) to replace modules 1A13A2 through 

| 1A18A5. 
| (1) Set the POWER ON-OFF switch (fig. 
3-1) on transmitter meter panel to OFF. 

(2) Alternately loosen the two _ captive 

screws (fig. 1-8) securing module 1A13A1 to 

' orderwire chassis 1A13A7 and pull the module 

CARD PLUG-IN 
EXTRACTOR CARD 

ASSEMBLY 

TM 11-5820-—595-12 

out of the chassis using the two module captive 
screws as hand grips. 

(3) Insert module 1A13A1 into its position 

in the order wire chassis and alternately tighten 

the two module securing screws loosened in (2) 

above. 

(4) Loosen the two panel captive screws 

(fig. 1-8) securing the hinged cover to the order 

wire chassis and lower the hinged cover. 

(5) Use the card extractor (fig. 1-4) to re- 

move the plug-in card assembly 1A13A2 through 

1A13A5 (fig. 1-8). Insert the card extractor into 

the two holes in front of the plug-in card assem- 

bly, in the same manner as shown in figure 5-6, 
and pull the plug-in card assembly out of the 
order wire chassis. 

(6) Insert replacement plug-in card assem- 

bly, 1A18A3 through 1A13A5, into its position 

in the order wire chassis being sure that the 
upper and lower portions. of the plug-in card is 

inserted into upper and lower guide rails of order 

wire chassis. 
(7) Push the plug-in card assembly into 

orderwire chassis until its outer edge is flush 

EL5820-$95-12-55 

Figure 5-6. Replacement of digital data modem 1A12 plug-in cards, typical. 
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with outer edge of the other plug-in card assem- 
blies. 

(8) Close the hinged cover to order wire assem- 
bly 1A13 and secure it in place by tightening the 
two panel captive screws loosenedin (4) above. 

(9) Set POWER ON-OFF switch (fig. 3-1) to 
ON. 

i. Replacement of Modules in Frequency 
Synthesizer 1A14. Use the procedures given below 
to replace any module (fig. 1-8) in frequency 
synthesizer 1A14. User steps (1), (2), (3) and (11) to 

replace modules 1A14A1 through 1A14A7. Use 
steps (1) and (4) through (11) to replace module 
1A14A8. 

(1) Set the POWER ON-OFF switch (fig. 3-1) 
on transmitter meter panel to OFF. 

(2) Alternately loosen the two captive screws 
(fig. 1-8) securing the selected modules, 1A14A1 
through 1A14A7, to frequency synthesizer chassis 
1A14A1 and pull the module out of the chassis us- 

ing the attached handle. Note that 1A14A7 has 
only a single captive screw. 

(3) Insert replacement module 1A14A1 through 
1A14A7 into its position in the frequency synthe- 

sizer chassis and tighten the two captive screws 
loosened in (2) above. 

(4) On frequency synthesizer 1A14, disconnect 
the coaxial cable from OUTPUT J8 connector 
(fig.1-8). 

(5) Release the two assembly captive mounting 
screws holding the order wire frequency synthe- 
sizer assembly (1A13 and 1A14) in place and with- 
draw the composite assembly from the transmitter 

cabinet by means of the two attached handles. 

(6) Loosen the six captive screws (fig 5-7) se- 
curing module 1A14A8 to rear of frequency 
synthesizer chassis 1A14A10 and pull the module 
from the chassis. 

(7) Align guide pins (fig. 5-7) on rear of fre- 
quency synthesizer chassis with the alignment 
holes on rear of replacement module 1A14A8 and 

carefully slide and firmly press the module into 
position. 

(8) Tighten the six captive screws loosened in 
(6) above. 

(9) Replace the order wire frequency synthesiz- 
er assembly (1A13 and1A14) removed in (5) above, 
and before tightening the two assembly captive 
mounting screws connect coaxial cable output J8 
connector disconnected in (4) above. 

(10) Tighten the captive screws and set POW- 
ER ON-OFF switch (fig. 3-1) to ON. 
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5-31. Removal and Replacement of 

Receiver Modules 

CAUTION 

Always set the POWER ON-OFF switch 
(fig. 3-6) on the receiver meter panel to 
OFF before attempting to remove or re- 
place any module in the receiver. 

a. General. Removal or replacement of any} 
module in the receiver requires that the organiza 
tional repairman read the module replacement 
techniques outlined in paragraph 5-29 before at- 
tempting to remove or replace a module. Special 
attention should be given to alignment or adjust 
ment requirements when specific modules are re. 
placed. To remove or replace any module in the 
receiver, follow the replacement procedures in b 
through g below. 

b. General Module Replacement. Use the proce. 
dure given in paragraph 5-30b to replace any of the 
following receiver modules (fig. 2-11): 2A4 
through 2A6, and 2A9 through 2A20. The follow: 
ing exceptions apply: Set the POWER ON-OF 
switch (fig. 3-6) on the receiver meter panel to OFF 
before starting the removal procedure. When re 
moving module 2A13, use the openend wrench 
(fig. 1-10) to remove coaxial cable 2A24W10. 
When removing module 2A14, use the openend 
wrench (fig. 1-10) to remove coaxial cable 
2A24W13. Set the POWER ON-OFF switch (fig. 
6) on the receiver meter panel to ON when the re 
placement procedure has been completed. 

c. Replacement of Modules with Rigid Coaxial), 
Cables (2A7 and 2A8). Use the procedure given in 
paragraph 5-30c (steps (2) through (14) ) to replace 
receiver module 2A7 or 2A8 (fig. 2-11). The follow- 
ing exceptions apply: Set the POWER ON-OFF 
switch (fig. 3-6) on the receiver meter panel to OFF 
before starting the removal procedure. Set the 
POWER ON-OFF switch (fig. 3-6) to ON when the 
replacement procedure has been completed. 

d. Replacement of TDA 2A1 or TDA 2A2. Use the 
following procedures to replace TDA 2A1 or TDA © 
2A2 (fig. 1-9). 

NOTE 

The tunnel diode amplifiers in some ra- 
dios have been replaced by GaAs field 
effect transistor (FET) amplifiers. Re- 
moval and replacement is identical. 

(1) Set the POWER ON-OFF switch (fig. 3-6) 
on the receiver meter panel to OFF. 

(2) Alternately loosen the two captive screws 
(fig. 2-9) securing the hinged receiver meter panel 
in place, then raise and lock the hinged receiver 
meter panel in the upright position using the panel 
locking latch. 

(3) Disconnect coaxial cable 2W1 or 2W3 (fig. — 
2-11) from the TDA J2 OUTPUT connec- 
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_ Figure 5-7. Frequency synthesizor 1A14 or 2A21, rear view, parts location. 

tor by rotating the knurled connector on the 

coaxial cable in a counterclockwise direction. 

(4) Disconnect the power cable connected to 

J3 at the rear of the TDA by rotating it 1/2- 

turn clockwise (viewed from front of cabinet) 

and pulling it off of J3. J3 location is shown in 
rear view of TDA in figure 5-17. 

(5) Loosen the four TDA captive screws se- 
curing the TDA to the TDA mounting bracket 
(fig. 2-9). 

(6) Disconnect the INPUT Jl connector 

(fig. 5-17) by turning the knurled portion of 

the connector in a clockwise direction until the 

INPUT J1 connector is free from the preselector. 

(7) To remove TDA 2A], slide it toward 
the back of the cabinet and rotate it clockwise 

in a horizontal plane around the TDA mounting 

bracket until, with the rear side of the TDA fac 

ing forward, it can be pulled forward between 

the TDA mounting brackets and removed from 

the receiver cabinet. 

(8) To remove TDA 2A2, slide it toward 

the back of the cabinet and rotate it counter- 
clockwise in a horizontal plane around the TDA 

mounting bracket until, with the rear side of the 

TDA facing forward, it can be pulled forward 

between the TDA mounting brackets and re- 

moved from the receiver cabinet. 

(9) To replace TDA 2A1, position the front 

of the TDA toward the back of the receiver cabi- 

net and insert the TDA between the TDA 

mounting brackets and rotate it counterclockwise 

in a horizontal plane around the mounting 

bracket until it can be maneuvered into its 

mounting bracket. 
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(10) To replace TDA 2A2, position the front 

of the TDA toward the back of the receiver cabi- 

net and insert the TDA between the TDA 

mounting brackets and rotate it clockwise in a 

horizontal plane around the mounting bracket 

until it can be manuevered into its mounting 

bracket. 

(11) Turn the four captive screws on the 

TDA mounting bracket until the TDA is loosely 

held in position by the four captive screws. 

(12) Connect and finger tighten the INPUT 

J1 connector on the TDA to the preselector con- 

nector by rotating the knurled connector portion 

of INPUT J1 connector in a counterclockwise di- 

rection. 
(13) Tighten the four captive screws on the 

TDA mounting bracket. 
(14) Connect coaxial cable 2W1 or 2W3 to 

the OUTPUT J2 connector on the TDA discon- 

nected in (8) above. 

(15) Connect the power cable removed in (4) 

above to the J2 connector on the rear of the TDA 

by pushing it in and rotating it 1/2 turn counter- 

clockwise viewed from front of cabinet. 

(16) Unlock and lower the hinged receiver 

meter panel and secure it in position by tighten- 

ing the two captive screws loosened in (2) above. 

(17) Set the POWER ON-OFF switch (fig. 

3-6) to ON.. 

e. Replacement of Modules in Power Supply 

2A3. Use the procedure given in paragraph 5- 

30d to replace any of the modules (2A3A1 

through 2A3A4) in power supply 2A (fig. 1- 
11). The raised receiver meter panel is shown in 

figure 2-9. The following exceptions apply: Set 

the POWER ON-OFF switch (fig. 3-6) on the 

receiver meter panel to OFF before starting the 

removal procedure. Set the POWER ON-OFF 
switch (fig. 3-6) to ON when the replacement 

procedure has been completed. 

f. Replacement of 2d or 3d Frequency Multt- 

plier 2A7A1 or 2A7A2. Use the procedure given 

below to replace the 2d or 3d frequency multi- 

plier (2A7A1 or 2A7A2) in frequency multiplier 

group 2A7 (fig. 5-8). 

(1) Set POWER ON-OFF switch (fig. 3-6) 
on the receiver meter panel to OFF. 

(2) Remove frequency multiplier 

2A7 (para 5-31c) from the receiver. 

(3) Loosen the two module securing screws 

securing the 2d or 3d frequency multiplier (2A- 

7A1 or 2A7A2) to frequency multiplier group 
2A7 inclosure (fig. 5-8). The screwheads are ac- 

cessible from the rear of the module enclosure. 

group 
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(4) To replace 3d frequency multiplier 2A- 

7A2, loosen the two screws securing 4.55- to 

4.85-GHz power divider 2A7HY2 to frequency 

multiplier group 2A7 inclosure. The screwheads 

are accessible from the rear of the module in- 

closure. 

(5) Unscrew the knurled connector between 

9975-2425 MHz circulator 2A7HY1 and 3d fre- 

quency multiplier by rotating the knurled con- 

nector in the direction of the arrow shown in 

figure 5-8. 

(6) To remove 2d frequency multiplier 2A- 

7A1, slide it away from 2275-2425 MHz circu- 

lator 2A7HY1 and remove it from the module 

inclosure. 

(7) To remove 3d frequency multiplier 2A- 

7A2, loosen the two screws securing 4.55- to 85- 

GHz circulator 2A7HY2 to the frequency multi- 

plier group 2A7 inclosure. The screwheads are 

accessible from the rear of module inclosure. 

Disconnect the hex nut between 3d frequency 

multiplier 2A7A2 and 4.55- to 4.85-GHz power 

divider 2A7HY2 using an openend wrench (fig. 

1-10), then slide 3d frequency multiplier 2A7TA2 

away from 2275-2425 MHz circulator 2A7THY1 

and remove it from the module inclosure. 

(8) Insert the replacement 2d or 3d fre- 

quency multiplier 2A7A1 or 2A7A2 into the fre- 

quency multiplier group 2A7 inclosure and slide 

it toward 2275-2425 MHz circulator 2AHY1 

until the mating connectors meet. 

(9) Connect and tighten the knurled con- 

nector on 2d or 3d frequency multiplier 2A7A1 

or 2A7A2 to its mating connector on 2275-2425 

MHz circulator 2A7HY1. 

(10) When replacing 3d frequency multiplier 

2A7A2, connect and tighten the hex nut loosened 

in (7) above to its mating connector on 3d fre- 
quency multiplier 2A7A2, then tighten the two 

2A7HY2 screws loosened in (7) above. 

(11) Tighten the two 2A7A2 or 2A7A1 mod- 

ule securing screws loosened in (3) above. 

(12) Reinstall frequency multiplier group 

2A7 in the receiver (para 5-35c). 

(13) Set POWER ON-OFF switch (fig. 3-6) 

to ON. 

g. Replacement of Modules in Frequency Syn- 

thesizer 2A21. Frequency synthesizer 2A21 is me- 

chanically the same as frequency synthesizer 1A- 

14. Use the procedures given in paragraph 5-~ 

307, steps (2) through (10), to replace any of 

the modules (2A21A1 through 2A21A8) in fre- 

quency synthesizer 2A21 (fig. 1-13). The follow- 

ing exceptions apply: Set the POWER ON-OFF 

switch (fig. 3-6) on the receiver meter panel to 

OFF before starting the removal procedure. Set 
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Figure 5-8. Replacement of 2d or 3d frequency multiplier 2A7A1 or 2A 7A2, parts 

location. 

the POWER ON-OFF switch (fig. 3-6) to ON 

when the replacement procedure has been com- 

pleted. 

5-32. Removal and Replacement of Power 

Amplifier Modules 

WARNING 

Always deactivate the MAIN POWER 

SWITCH (lighted white when deacti- 

vated) on the power amplifier meter 

panel (fig. 3-10) before attempting to 

remove or replace modules 3Al 

through 3A7 in the power amplifier. 

Failure to heed this warning may result 

in death or serious injury. 

WARNING 

Always shutdown the power amplifier 

(para 3-23) before attempting to re- 

move inverter module 3A8. Failure to 

heed this warning may result in death 

or serious injury. 

a. General. Removal or replacement of any 

module in the power amplifier requires that the 

organizational repairman read the module re- 

placement techniques outlined in paragraph 5-29 

before attempting to remove or replace a module. 

To remove or replace any module in the power 

amplifier, follow to the replacement procedures 

in b and c below. 

b. Replacement of Power Amplifier Modules 

3A1 through 3A7. Use the procedures given be- 

low to remove or replace power amplifier mod- 

ules 3A1 through 3A7 (fig. 1-15). 

(1) Press the BEAM SWITCH and MAIN 

POWER SWITCH (fig. 3-10) on the power am- 

plifier meter panel. The MAIN POWER 

SWITCH shall light white and the BEAM 

SWITCH shall be extinguished. 

(2) Loosen the captive screw on the high 

voltage interlock door (fig. 1-15) and lower the 

door. 

(3) Remove the card extractor from the 

power amplifier cabinet door (fig. 1-14). Insert 

the card extractor (fig. 1-14) behind the top of 
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the module front panel (fig. 5-9) to free the 

module about 1 inch from its operating position. 

(4) Use fingers to pull the module com- 

pletely out of the power amplifier cabinet. 

(5) Insert replacement module into its posi- 

tion being sure that the upper and lower por- 

tions of the module are inserted into the upper 

end lower guide rails of the module inclosure, 

then push the module in until the front panel of 

the module is flush with the front panel of the 

other power amplifier modules. 

(6) Close the high voltage interlock door 

(fig. 1-15) and secure it in position by tighten- 

ing the captive screw loosened in (2) above. 

(7) Press the MAIN POWER SWITCH (fig. 

3-10) on the power amplifier meter panel, it 

shall light green. 

(8) Wait until the TIME DELAY indicator 

(fig. 3-10) on the power amplifier meter panel 

lights green (approximately 3.5 minutes after 

MAIN POWER SWITCH is pressed), then press 

the BEAM SWITCH, it shall light green. 

c. Replacement of Inverter Module 3A8. Use 
the procedures given below to replace inverter 

module 8A8 (fig. 1-15). 

WARNING 

Extremely high voltages exist in the 

power amplifier, be sure to shutdown 

the power amplifier (para 3-23) and 
use the grounding rod (fig. 1-14) to 

short out all exposed components before 

attempting to remove inverter module 

3A8. 

(1) Shutdown the power amplifier using 

the procedures given in paragraph 3-23. 

(2) Remove the six screws (fig. 1-14) secur- 

ing the power amplifier interlock panel to the 
power amplifier. 

(3) Remove the grounding rod from its 

holder (fig. 1-14) and short out all exposed com- 

ponents on inverter module 3A8 (fig. 1-15). 

Transmitter Unit 1 (fig. 5-10) —_ 

Receiver Unit 2 (fig. 5-11) -_-___ 
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Diode reference designation 

(4) Remove the two bolts (fig. 1-15) secur- 

ing the front of inverter module 3A8 to the bot- 

tom of the power amplifier cabinet. 

(5) Disconnect the three plugs on the left 

side of inverter module 3A8 by unscrewing the 
knurled connector on each plug. 

(6) Partially slide inverter module 3A8 out 
of the power amplifier cabinet until plug 3A8A- 

1P2 (fig. 1-15) is taut, then disconnect plug 

3A8A1P2 by a half-turn of the twist-lock con- 

nector. 

(7) Remove inverter module 3A8 from the 

power amplifier cabinet. 

(8) Align the guide pins on the rear of the 
replacement inverter module 3A8 with the align- 

ment holes on power supply assembly 3A9A1 and 

then slide inverter module 3A8 into position in 
the power amplifier. 

(9) Connect plug 3A8A1P2 removed in (6) 

above. 

(10) Connect the three plugs removed in (5) 
above to their mating connectors. 

(11) Replace the two bolts removed in (4) 

above. 

(12) Position the interlock panel as shown 
in figure 1-14 and then replace and tighten the 

six screws removed in (2) above. 

(18) Start the power amplifier as described 
in paragraph 3-14. 

5—33. Removal and Replacement of Diodes 

a. General. Replaceable RF detector diodes are 
used in the transmitter (fig. 5-10), receiver (fig. 

5-11), and power amplifier (fig. 5-12). To re- 

place an RF detector diode, locate the RF detec- 

tor diode type in the following chart and perform 

the applicable replacement procedure given in b 
through f below. 

NOTE 
Do not turn off the equipment to re- 
place the RF detector diodes unless it 
is specifically stated in the procedure. 

Replacement paragraph 



Receiver Unit 2 (fig. 5-11) ---___ 

Power Ampl. Unit 3 (fig. 5-12) — 

b. Replacement of Transmitter Directional 

Coupler Diodes (Type 1N23WE). Use the pro- 
cedures given below to replace directional cou- 

pler diodes 1DC2CR1 or 1DC2CR2 (fig. 5-10). 

(1) Use round needle nose pliers to rotate 

the knurled portion of the male BNC connector 

on coaxial cable 1A15W12 or 1A15W18 (fig. 5- 

13) in a counterclockwise direction until the 

mating female BNC connector on directional cou- 

pler 1DC2 is loosened. 
(2) Disconnect coaxial cable 1A15W12 or 

1A15W13 male BNC connector from the female 

BNC connector. 

(3) Unscrew and remove the female BNC 

connector from directional coupler 1DC2. The 

end of the diode’s base (1DC2CR1 or 1DC2CR2) 

should be visible in the diode cavity. 
(4) Use round needle nose pliers to grasp 

the diode base and pull the diode out of the 

diode cavity. 

(5) Note the polarity of the diode (fig. 5— 
13) and then pull the diode out of the diode 

base. 

(6) Insert replacement diode into diode base 

being sure to observe correct reversed diode po- 
larity (fig. 5-13). 

(7) Use round needle nose pliers to gently 

grasp the diode base and insert the diode into 

the diode cavity (fig. 5-13). 
(8) Connect the female BNC connector to 

the diode cavity and rotate it in a clockwise di- 

rection until it is securely tightened (finger 
tight). 

(9) Connect coaxial cable 1A15W12 or 1A- 

15W13 male BNC connector to the female BNC 

connector on directional coupler 1DC2. 

c. Replacement of Transmitter Mixer Diodes 

(Type 1N23WE). Use the procedures given be- 

low to replace mixer diodes 1Z1CR1 or 1Z1CR2. 

(1) Unscrew and remove the knurled cap 

(fig. 5-10) from crystal mixer 1Z1. 

NOTE 

Be sure that rubber washer on knurled 

cap is not lost or misplaced during re- 

placement procedure. 

Diode reference designation Diode type 

TM 11-5820-595-—12 

Replacement paragraph 

(2) Use fingernails or round needle nose 

pliers to grasp the diode base and pull diode 

out of crystal mixer diode cavity. The diode base, 

diode, and diode cavity are similar to those 

shown in figure 5-13. 

(3) Note the polarity of the diode (fig. 5- 

13) and then pull the diode out of the diode 

base. 

(4) Insert replacement diode into diode 

base being sure to observe that diode is inserted 

for normal diode configuration (fig. 5-13). 

(5) Insert replacement diode into crystal 

mixer diode cavity and connect and finger tighten 

the knurled cap removed in (1) above. 
d. Replacement of Transmitter or Receiver 

Circulator Diodes (Type 1N76). Use the proce- 

dure given below to replace transmitter circulator 

diodes 1HY1CR1, 1A9HY1CR1, or 1A10HY1- 
CRI or receiver circulator diodes 2HY38CR1 or 

2ATHY1CRI1. 
(1) Use round needle nose pliers to rotate 

the knurled portion of the male BNC connector 

(fig. 5-14) in a counterclockwise direction until 
the mating female BNC connector on the circu- 

lator barrel is loosened. 
(2) Disconnect the coaxial cable male BNC 

connector connected to the female BNC connec- 

tor on the circulator barrel. 

(3) Unscrew and remove the female BNC 

connector from the circulator barrel. The entire 

diode holder assembly will be removed with the 

female BNC connector. 
(4) Being careful not to distort the spring, 

remove the diode (type 1N76) from its retaining 

ring. 
(5) Insert replacement diode into its retain- 

ing ring observing diode polarity shown in fig- 

ure 5-14. 

(6) Insert diode holder into barrel of circu- 
lator and rotate female BNC connector clockwise 

until it is securely finger tightened. 

(7) Connect the coaxial cable male BNC 
connector removed in (2) above. 

e. Replacement of Receiver Mixer Diodes 

(Type 1N23WG). Use the procedures given be- 
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Figure 5-9. Replacement of power amplifier modules 3A1 through 3A7, typical. 
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Figure 5-11. Receiver RF detector diodes, parts location. 
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low to replace receiver mixer diodes 2A6Z1CR1 

and 2A6Z1CR2, or 2A9Z1CR1 and 2A9Z1CR2. 

The diodes are replaced as parts (unmatched). 

(1) Remove frequency mixer 2A6 or 2A9 

(para 5-31b) from the receiver using the proce- 

dures given in paragraph 5-310. 

(2) Use a screwdriver to remove the two 

diode cover screws (CR1 FWD and CR2 FWD) 

j on the back of module 2A6 or 2A9 (fig. 5-15). 

NOTE 

Be sure that rubber washer (fig. 5-15) 

positioned on inside of each diode cover 

screw is not lost or misplaced during 

replacement procedure. 

(3) Use finger nails or round needle nose 

pliers to grasp the diode’s base and pull diode 

out of frequency mixer diode cavity. 

(4) Repeat (3) above for remaining diode. 

(5) Note the polarity of the diodes (fig. 5— 

15) and then pull the diodes out of diode base. 

(6) Insert replacement diodes into diode 
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DIODE 
IN23WE DIODE MALE BNC KNURLED 
(NOTE) BASE CONNECTOR 

DIODE FEMALE BNC 
CAVITY CONNECTOR 

COAXIAL CABLE 
IAISWI2 OR IAISWI3 

DIODE BASE 

NOTE: 

BE SURE TO OBSERVE DIODE POLARITY 
AS SHOWN BY DIODE ARROW PRINTED NORMAL DIODE CONFIGURATION 
ON DIODE. DIODE IN23WE SHOWN ABOVE 
IS FOR REVERSED DIODE CONFIGURATIONS. DIODE BASE DIODE 

IN23WE 

[zur 
REVERSED DIODE CONFIGURATION 

EL5820-595-|2-66 

Figure 5-13. Replacement of transmitter directional coupler diodes, typical. 

DIODE RETAINING FEMALE BNC MALE BNC IN76\ RING, a i CONNECTOR CONNECTOR 

MODULE 

Nae ay 

ASSEMBLY 

CIRCULATOR 
BARREL 

COAXIAL CABLE 

EL5820-595-12-65 

Figure 5-14. Replacement of transmitter or receiver circulator diodes, typical. 

base being sure to observe correct diode polarity 
(fig. 5-15). 

(7) Insert the two replacement diodes in the 
two frequency mixer diode cavities. 

(8) Use a screwdriver to replace and tighten 
the two diode cover screws removed in (2) above. 

(9) Reinstall frequency mixer 2A6 or 2A9 ( 
using the procedures given in paragraph 5-31). 
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IN23WG RUBBER 
DIODE WASHER 

Ade 
DIODE DIODE 
BASE COVER 

REAR OF MODULE 

2A6 OR 2A9 EL5820-595-12-74 

Figure 5-15. Replacement of receiver mixer diodes. 

f. Replacement of Power Amplifier Crystal 

Detectors (Type 653201-1 or 653201-2). Use the 

procedures given below to replace any of the fol- 

lowing power amplifier crystal detectors: 3A9- 

CR13, 3A9CR15, 3A9CR16, or 3A9CR17 (fig. 5- 

12). 

WARNING 

Always deactivate the MAIN POWER 

SWITCH (MAIN POWER SWITCH 

lighted white when deactivated) on the 

power amplifier meter panel (fig. 3- 

10) before attempting to remove or re- 

place a crystal detector in the power am- 

plifier. 

(1) Press the BEAM SWITCH and MAIN 
POWER SWITCH (fig. 3-10) on the power am- 

plifier meter panel. The MAIN POWER 

SWITCH shall light white and the BEAM 

SWITCH shall be extinguished. 

(2) Loosen the two captive screws securing 

the power amplifier meter panel (fig. 1-14) in 

place and raise and lock the power amplifier 

meter panel in the upright position using the 

panel locking latch. 

(3) Identify the location of crystal detector 

(figs. 5-9 and 5-12) and remove the coaxial 

cable connected to the top of the crystal detector 

(fig. 5-18). 

(4) Loosen the knurled connector on the 

crystal detector by rotating it in a counterclock- 

wise direction and remove crystal detector from 

mating type N connector. 

(5) Replace the crystal detector with a spare 

crystal detector of the same type. Crystal detec- 

tors 38A9CR15 through 8A9CRI17 are type 

653201-1 as indicated on the body of the crystal 

detector. Crystal detector 3A9CR13 is a type 

TM 11-5820-595-12 

653201-2 as indicated on the body of the crystal 

detector. 

(6) Tighten knurled connector portion of 

the replacement crystal detector to the mating 

type N connector by turning it clockwise. 

(7) Connect coaxial cable removed in (3) 

above to the BNC connector end of the crystal 

detector. 

(8) Unlock the panel locking latch, lower 

power amplifier meter panel, and secure it by 

tightening the two captive screws. 

(9) Press the MAIN POWER SWITCH on 

the power amplifier meter panel and observe 

that it lights green. 

(10) Approximately 3.5 minutes after the 

MAIN POWER SWITCH is pressed, the TIME 

DELAY indicator on the power amplifier meter 

panel lights green. Wait until the TIME DELAY 

indicator lights green, then press the BEAM 

SWITCH and observe that it lights green. 

5-34. Removal and Replacement of Lamps 

a. General. To replace a lamp in any unit of 

the radio set, perform the applicable replacement 

procedure given in b through e below. Lamp 

identification by reference designation is covered 

in figures 2-12 through 2-15. Lamp types for 

various lamp locations are identified in 
Popepeeee 2=-10c. Lamp replacement detail 
s shown in figure 16-1: 
be Replacement of Status and Alarm In- 

dicator Lamps. Use the procedure given 
below to replace a lamp in any of the 
status or alarm indicator assemblies 
mounted on the transmitter, receiver, or 
power amplifier meter panels, 

NOTE 

Do not attempt to replace a lamp in- 

stalled in the power amplifier MAIN 

POWER SWITCH or BEAM SWITCH 

indicator assemblies while the radio set 

is operating and handling traffic. Acci- 

dental operation of either switch during 

lamp replacement will interrupt radio 

communications. Wait until the radio set 

is shutdown or in the standby mode to 

replace these lamps. All other lamps 

can be replaced during communications, 

if required. 

(1) Using your fingernails, grasp the slots 

lat both sides of the cover (fig. 5-16) and pull 

the cover out until firm resistance is met. 

(2) Rotate the cover 90 degrees counter- 

clockwise and lightly press the cover to release 

the entire assembly (fig. 5-16). 
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(8) Press lamp cap with thumb to release 

cap and then use fingernails to remove burned 

out lamp. 

(4) Press the replacement lamp into the in- 

dicator assembly. 

(5) Seat the indicator assembly into its 

holder (fig. 5-16) and then firmly press the 

cover while rotating it 90 degrees clockwise. 

Continue to press the cover until the assembly 

locks in place. 

c. Replacement of Oven Indicator Lamps. Use 

the procedures given below to replace a lamp in 

any of the oven indicator assemblies mounted on 

the transmitter or receiver meter panels. 

(1) Unscrew the oven indicator lens cover. 

(2) Use fingernails to grasp the base of the 

lamp and pull it out of the oven indicator lens 

cover. 

(3) Insert replacement lamp into oven indi- 

cator lens cover and then screw oven indicator 

lens cover into oven indicator assembly. 

(4) Check replacement lamp by pressing on 

the oven indicator lens cover. The lamp should 

light. 

MAIN 
POWER 
SWITCH 

d. Replacement of Power Supply and Module 

Fault Indicator Lamps. Use the procedures given 

‘below to replace a lamp in power supply 1A1, 

power supply 2A8, 100-MHz oscillator 1A2, fre- 

quency synthesizer 1A14, frequency synthesizer 

2A21, or digital data modem 1A12. 

(1) Use fingernails to remove the colored 

plastic lens cap. Pull plastic lens cap off using a 

rocking motion. 

(2) Use lamp extractor (fig. 1-4) to 
pull lamp out of the holder. Do not turn 
or twist lamp while pulling it out. 

(8) Trim lamp wires on replacement lamp 

to same length as burned out lamp. 

(4) Carefully insert replacement lamp into 

its holder using care not to twist or bend lamp 

leads. 

(5) Replace plastic lens cap removed in (1) 

above and press it firmly into place. 

e. Replacement of Order Wire MODULE 

TEST Indicator Lamp. Use procedures given in 

paragraph 5-34c to replace the order wire 1A13 

MODULE TEST indicator lamp. 

BEAM 
SWITCH 

FINGERNAIL 
SLOT 

ANTENNA oc 
OVERLOAD MISMATCH 

ELS820-595-'2-58 
Figure 5-16. Replacement of status and alarm indicator lamps. 
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LAMP LENS COVER 
TYPE 382 | 

LAMP SOCKET 

A. ORDERWIRE INDICATOR LAMP 

LAMP LENS COVER 
TYPESSS7 7 

LAMP SOCKET 

B. OVEN INDICATOR LAMP 

LAMP PRESS FITTED 
TYPES 683, 62 PLASTIC LENS CAP 
AND CM8-l062 

LAMP SOCKET 

C. MODE, POWER SUPPLY AND FAULT 

INDICATOR LAMPS 

Bee PLASTIC CAP COYER 

INDICATOR ASSEMBLY 

D. STATUS AND ALARM INDICATOR LAMPS 

EL5820-595-12-TM-Cl-3 

Figure 5—16.1. Oven, order wire, fault indicator, and status and alarm indicator lamps, replacement detail. 
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5-35. Transmitter Order Wire Level 

Adjustment 

The transmitter orderwire level adjustment (a 

through d below) sets the input orderwire level 

from Multiplexer TD-204/U to the proper level 

and is used to compensate for the length of CX- 

| 4245/G cable between Multiplexer TD-204/U 

and the radio set. The transmitter order wire 

level adjustment will not interrupt pcm traffic 

and is performed during initial equipment ad- 

justments (para 2-14), and when specified in the 

troubleshooting chart (para Sy We 

a. Notify Multiplexer TD-204/U operator at 

the cable end of your communications link via 

order wire (para 3-17) to set the TONE-OFF 

- switch on Multiplexer TD-204/U to TONE. 

b. Turn the meter selector switch (fig. 3-1) 

| on the transmitter meter panel to OW TEST. 

c. Using a screwdriver adjust the THRU OW 

RECEIVE LEVEL ADJ control (fig. 3-4) on 

digital data modem 1A12 for a transmitter meter 

indication (fig. 3-1) of 100. If a meter indication 

of 100 cannot be obtained, notify higher category 

maintenance. 

d. Notify Multiplexer TD-204/U operator at 

the cable end of your communications link via 

order wire (para 3-17) to set the TONE-OFF 

switch on Multiplexer TS—204/U to OFF. 

5-36. Receiver IF Gain and AGC Alignment 

The receiver IF gain and age alignment proce- 

dures given below will interrupt normal radio 

communications and should be performed only 

when specified in the troubleshooting chart (para 

5-24) or in paragraph 5-29d. 

a. IF Gain. 

(1) Record the transmitter and receiver op- 

erating frequencies. 

(2) Apply the radio test set information and 

procedures covered in paragraph 5-25. 

(3) Turn RCVR CHAN A and RCVR 

CHAN B switches (fig. 3-3) on radio test set 

to T. 

(4) Set both SQUELCH ON-OFF switches 

(fig. 3-9) on receiver combiner 2A16 to OFF. 

(5) Turn AGC SEL switch (fig. 3-9) on 

IF amplifier 2A12 and 2A15 to TEST. 

(6) Disconnect coaxial cable 2A15W1 (fig. 

2-11) from J2 connector on 70 MHz IF filter 

2A10. 

(7) Set receiver meter panel meter selector 

switch (fig. 3-6) to CARRIER (IF) COM- 

BINED. 

T 11-5820-595-12 

(8) Remove the green cap from the receiver 

IF GAIN control (fig. 3-9) on IF amplifier 

2A12 and use the tuning tool (fig. 1-10) to ad- 

just the IF GAIN control for a receiver meter 

panel meter indication (fig. 3-6) of 100. 

(9) If a receiver meter indication of 100 

cannot be obtained, replace IF amplifier 2A12 

(para 5-31) and repeat steps (6) through (8) 

above. 

(10) Replace the green cap removed in step 

(8) above. 

(11) Connect coaxial cable QA15W1 (fig. 2- 

11) J2 connector on 70-MHz IF filter 2A10 and 

disconnect coaxial cable 2A12W1 from J2 con- 

nector on 70-MHz IF filter 2A5. 

(12) Remove the green cap from the receiver 

IF GAIN control (fig. 3-9) on IF amplifier 2A- 

15 and use the tuning tool (fig. 1-10) to adjust 

the IF GAIN control for a receiver meter panel 

indication (fig. 3-9) of 100. 

(18) If a receiver meter indication of 100 can- 

not be obtained, replace IF amplifier 2A15 (para 

5-31) and repeat (11) and (12) above. 

(14) Replace the green cap removed in (12) 

above. 

(15) Connect coaxial cable 2A12W1 (fig. 2- 

11) to J2 connector. 

(16) The receiver meter indication should be 

approximately full scale (130 or greater). 

(17) Set the AGC SEL switch (fig. 3-9) on 

IF amplifier 2A12 and 2A15 to DIV ON. 

NOTE 

If age alignment is to be performed, 

proceed to b (1) below. 

(18) Proceed to (18) below to restore radio 

set to normal operation. 

b. AGC Alignment. 

(1) Remove the green cap from the receiver 

AGC GAIN control (fig. 3-9) on IF amplifiers 

29A12 and 2A15 and turn the AGC GAIN con- 

trol on both IF amplifiers fully clockwise. 

(2) Turn the transmitter RCVR CHAN A 

and RCVR CHAN B switches (fig. 3-3) on the 

radio test set to T +30. 

(3) Disconnect coaxial cable 2A15W1 (fig. 

2-11) from its J2 connector on 70-MHz IF filter 

2A10. 

(4) Set the AGC AUTO/MAN switch (fig. 

3-9) on combiner 2A16 to MAN. 

(5) Remove the green cap from the MAN 

AGC ADJ control (fig. 3-9) on combiner 2A16 

and adjust the MAN AGC ADJ control for a 

receiver meter indication of 60 + 10. Record 
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actual meter indication. Meter selector switch is in 
CARRIER (IF) COMBINED position. 

(6) Connect coaxial cable 2A15W1 (fig. 2—11) to 
J2 connector on 70-MHz IF filter 2A10 and disconnect 
coaxial cable 2A12W1 from J2 connector on 70-MHz 
IF filter 2A5. 

(7) Observe the receiver meter panel meter in- 
dication (fig. 3—6). If meter indication is higher than 
meter indication recorded in (5) above, proceed to (10) 
below. If meter indication is lower, continue to (8) 
below. 

(8) Turn the AGC GAIN control fig. 3-9) on IF 
amplifier 2A15 counterclockwise until the receiver 
meter indication is the same as the meter indication 
recorded in (5) above. 

(9) Replace the two green caps removed in (5) 
above. Connect coaxial cable 2A12W1 to J2 connector 
on 70-MHz IF filter 2A5 and proceed to (15) below. 

(10) Readjust the MAN AGC ADJ control (fig. 
3—9) on combiner 2A16 for a receiver meter panel 
meter indication of 60 + 10. Record the actual meter 
indication. 

(11) Connect coaxial cable 2A12W1 (fig. 2—11) to 
J2 connector on 70-MHz IF filter 2A5 and disconnect 
coaxial cable 2A15W1 from J2 connector on 70-MHz 
IF filter 2A10. 

(12) Observe the receiver meter indication (fig. 
3—6). If meter indication is lower than the meter in- 
dication recorded in (10) above, proceed to (13) below. 
If higher, return to step (5) above. If repeated 
attempts (two or three attempts) fail to correct age 
alignment, replace IF amplifiers 2A12 and 2A15 one 
at a time (para 5—31) and repeat the entire IF gain 
and age alignment procedure after replacement of 
each IF amplifier. 

(13) Turn the AGC GAIN control (fig. 3—9) on IF 
amplifier 2A12 counterclockwise until receiver meter 
indication (fig. 3-6) is the same as meter indication 
recorded in (10) above. 

(14) Replace the two green caps removed in (1) 
above, and then connect coaxial cable 2A15W1 (fig. 
2-11) to J2 connector on 70-MHz IF filter 2A10. 

(15) Set the AGC AUTO/MAN switch (fig. 3-9) 
on combiner 2A16 to AUTO. 

(16) Remove the green cap from the AUTO AGC 
ADJ control (fig. 3-9) on combiner 2A16 and adjust 
the AUTO AGC ADJ control for a receiver meter in- 
dication (fig. 3-6) of 100. 

(17) Replace the green cap removed in (16) above. 
(18) Set both SQUELCH ON-OFF switches on 

combiner 2A16 to ON. 
(19) Set the ON-OFF switch (fig. 3—3) on 100- 

MHz oscillator 1A2 to OFF. 
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(20) Reset the transmitter and receiver controls _ 
to the original operating frequencies recorded in a (1) 
above. 

5-37. Receiver Squelch Adjustment 

The receiver squelch adjustment procedure given 
below will interrupt normal radio communications 
and should be performed only when specified in the 
troubleshooting chart (para 5—24) or in paragraph 
5—29d. 

a. Record the transmitter and receiver operating — 
frequencies. 

b. Apply the radio test set information and 
procedures covered in paragraph 5—25. 

c. Turn RCVR CHAN A and RCVR CHAN B 
switches (fig. 3—3) on radio test set to T. 

d. Check that both SQUELCH ON-OFF switches 
(fig. 3-9) on combiner 2A16 are set to ON. If they are 
not, set them to ON. 

e. Turn the receiver meter selector switch (fig. 
3—6) on the receiver meter panel to TEST LEAD (+). 

J; Remove the test lead (fig. 1-10) from the 
SPECIAL TOOLS AND SPARE FUSES compart- 
ment. Connect one test lead probe to the TEST LEAD 
jack (fig. 3—6) on the receiver meter panel and con- 
nect the remaining test lead probe to TP1 (fig. 3-9) 
on combiner 2A16. 

g. The receiver meter indication (fig. 3—6) shall be 
100 +380. If it is not, proceed to paragraph 5—39. 
When completed, return to paragraph 5—379. If still 
not 100 +30, replace combiner 2A16 (para 5—31) and 
perform all of the adjustments specified in paragraph 
5—29d. 

h. Turn the RCVR CHAN A switch (fig. 3-3) on 
radio test set to T—8. 

i. Remove the green cap from the SQUELCH ADJ 
control (fig. 3-9) on the left side of combiner 2A16 
and, using the tuning tool, turn the SQUELCH ADJ 
control clockwise until the receiver meter indication 
(fig. 3-6) drops below 50. 

j. Replace the green cap removed in j above. 
k. Remove test lead probe from TP1 (combiner 

2A16) and connect it to TP3 (combiner 2A16). 
l. Turn the RCVR CHAN A switch (fig. 3-3) on 

radio test set to T and turn the RCVR CHAN Bswitch 
to T—8. 

m. Remove the green cap from the SQQUELCH ADJ 
control (fig. 3—9) on the right side of combiner 2A16 
and, using the tuning tool, turn the SQUELCH ADJ 
control clockwise until the receiver meter indication 
(fig. 3-6) drops below 50. 



n. Replace the green cap removed in m above. 

o. Turn the RCVR CHAN B switch (fig. 3-3) 

on the radio test set to T. Note that both the 

CARR (IF) A and CARR (IF) B alarm indica- 

tors (fig. 3-6) on the receiver meter panel are 

lighted green. If either or both of the alarm in- 

dicators are not lighted green, refer to the 

troubleshooting chart (para 5-246) for corrective 
measures. 

p. Set the ON-OFF switch (fig. 3-3) on 100- 

MHz oscillator 1A2 to OFF. 

q. Remove the test lead and reinstall it in the 

SPECIAL TOOLS AND SPARE FUSES com- 
partment (fig. 1-10). 

r. Reset the transmitter and receiver controls 

to the original operating frequencies recorded in 

a above. 

5-38. Receiver APC Alignment 

The receiver apc alignment procedure given be- 

low will interrupt normal radio communications 

and should be performed only when specified in 

the troubleshooting chart (para 5-24) or in para- 

graph 5-29d. 

a. Record the transmitter and receiver opera- 

ting frequencies. 

b. Apply the radio test set information and 

procedures covered in paragraph 5-25. 

c. Turn RCVR CHAN A and RCVR CHAN B 

switches (fig. 3-8) on radio test set to T+380. 

d. Disconnect coaxial cable 2A15W1 (fig. 2- 

11) from J2 connector on 70-MHz IF filter 

2A10. 

e. Turn receiver meter selector switch (fig. 3- 
6) on receiver meter panel to CARRIER (IF) 

COMBINED. Receiver meter indication should 

be approximately 100 + 10. If it is not, perform 

the receiver IF gain adjustment (para 5-36a) 

before proceeding with this procedure. 
f. Check that both SQUELCH ON-OFF 

switches and both APC ON-OFF switches (fig. 

3-9) on combiner 2A16 are set to ON. If they 

are not, set them to ON. 

g. Set the RCVR CHAN A and RCVR CHAN 
B switches (fig. 3-3) on the radio test set to T. 

h. Turn the receiver meter selector switch (fig. 

3-6) to TEST LEAD (-). 
i. Remove the test lead probes (fig. 1-10) 

from the SPECIAL TOOLS AND SPARE FUSES 

compartment. Connect one test lead probe to 

TP2 (fig. 3-9) on combiner 2A16. Connect the 

remaining test lead probe to the TEST LEAD 

jack (fig. 3-6) on the receiver meter panel. 
j. Remove the green cap from the APC ADJ 

control (fig. 3-9) on the left side of combiner 
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2A16 and check that the receiver meter indication 

(fig. 8-6) varies above and below meter zero as 

the APC ADJ control, using a tuning tool, is 

turned in both directions. Adjust the APC ADJ 

control for a zero receiver meter indication. 

k. Replace the green cap removed in step 7 
above. 

I. Connect coaxial cable 2A15W1 (fig. 2-11) 
to J2 connector on 70-MHz IF filter 2A10 and 

disconnect coaxial cable 2A12W1 from J2 con- 

nector on 70-MHz IF filter 2A5. 

m. Remove the test lead probe connected to 

TP2 (fig. 3-9) on combiner 2A16 and connect 

it to TP5 on combiner 2A16. 

m. Remove the green cap from the APC ADJ 
control (fig. 3-9) on the right side of combiner 

2A16 and check that the receiver meter indication 

(fig. 8-6) varies above and below meter zero as 

the APC ADJ control is turned in both directions. 

Adjust the APC ADJ control fer ‘a zero receiver 

meter indication. 

o. Replace the green cap removed in n above. 

p. Connect coaxial cable 2A12W1 (fig. 2-11) 

to J2 connector ‘on 70-MHz IF filter 2A5. 

q. Disconnect the test lead and reinstall it in 

the SPECIAL TOOLS AND SPARE FUSES com- 

partment (fig. 1-10). 
r. Set the ON-OFF switch (fig. 3-3) on 100- 

MHz oscillator 1A2 to OFF. 

s. Reset the transmitter and receiver controls 

to the original operating frequencies recorded in 

a above. 

5-39. Receiver Combined Alarm Adjustment 

The receiver combined alarm adjustment proce- 

dure given below will interrupt radio communica- 

tions and should be performed only when speci- 

fied in the troubleshooting chart (para 5-24) or 

in paragraph 5-29d. 
a. Record the transmitter and receiver oper- 

ating frequencies. 

b. Apply the radio test set information ana 

procedures covered in paragraph 5-25. 

c. Turn RCVR CHAN A and RCVR CHAN B 

switches (fig. 3-3) on radio test set to T-8. 

d. Turn the receiver meter selector switch (fig. 

3-6) to TEST LEAD (+). 
e. Remove the test lead (fig. 1-10) from the 

SPECIAL TOOLS AND SPARE FUSES com- 
partment. Connect one test lead probe to the 

TEST LEAD jack (fig. 83-6) on the receiver meter 

panel. Connect the remaining test lead probe to 

TP1 (fig. 3-9) on combiner 2A16. 
f. Remove the green cap from the ALARM ADJ 

control (fig. 3-9) on combiner 2A16 and, using 
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the tuning tool, turn the ALARM ADJ control 
fully clockwise. 

g. Receiver meter indication (fig. 3-6) shall 
be 100 +30. If it is not replace combiner 2A16 

(para 5-31) and perform all of the adjustments 
specified in paragraph 5-29d, before proceeding 
with this procedure. 

h. Using the tuning tool, turn the ALARM 
ADJ control on combiner 2A16 counterclockwise 

until the receiver meter indication (fig. 3-6) de- 

creases 3 meter divisions. 
7% Turn the LEVEL ADJ control (fig. 3-3) 

on 100-MHz oscillator 1A2 slowly counterclock- 
wise and observe that the receiver meter indica- 
tion (fig. 3-6) begins to slowly decrease. 

j. If the receiver meter indication does not be- 
gin to decrease, using the tuning tool, turn the 
ALARM ADJ control (fig. 3-9) on combiner 
2A16 slowly counterclockwise until the receiver 
meter indication (fig. 3-6) does decrease. 

k. Remove the test lead and reinstall it in the 
SPECIAL TOOLS AND SPARE FUSES com- 
partment (fig. 1-10). 

I. Replace green cap removed in f above. 
m. Set the ON-OFF switch (fig. 3-3) on 100- 

MHz oscillator 1A2 to OFF. 
nm. Reset the transmitter and receiver controls 

to the original frequencies recorded in a above. 

5-40. Receiver VCO Frequency Adjustment 
The receiver veo frequency adjustment procedure 
given below will not interrupt radio communica- 
tions and should be performed when specified in 
the troubleshooting chart (para 5-24) and in 
paragraph 5-29d. 

NOTE 
When performing the vco frequency ad- 
justment on a replacement 220 MHz 
veo (2A13 or 2A14), allow the 220 
MHz veo to warm up for 30 minutes 
before performing the vco frequency ad- 
justment procedure given below. 

a. Turn receiver meter selector switch (fig. 3- 
6) on the receiver meter panel- to VCO FREQ 
DIFF. 

b. Set both APC ON-OFF switches (Tig, (8— 
9) on combiner 2A16 to OFF. 

c. Remove the green cap from the FREQ AD- 
JUST control (fig. 3-9) on 220 MHz veo 2A13 
and, using the tuning tool, adjust the FREQ AD- 
JUST control on 220 MHz veo 2A13 for a mini- 
mum receiver meter indication (fig. 3-6). 

d. Turn the receiver meter selector switch (fig. 
3-6) to APC. 

5-68 Change 

e. Set both APC ON-OFF switches (fig. 3-9) _ 
on combiner 2A16 to ON. 

f. Check that the receiver meter indication | 

(fig. 3-6) varies above and below meter zero as 

the FREQ ADJUST control (fig. 3-9) on 220 

MHz veo 2A138, using the tuning tool, is turned 

slowly clockwise and counterclockwise. 

g. Using the tuning tools, adjust the FREQ 
ADJUST control (fig. 3-9) on 220 MHz veo 

2A13 for a zero receiver meter indication 
(fig. 3-6). 

h. Replace the green cap removed in ¢ above. — 

5-41. Receiver Combiner 2A16 Adjustments 

The receiver combiner adjustment procedures 

given below are used to partially align combiner 

2A16 while the radio set is operating and han- 

dling traffic. The receiver combiner adjustment 

does not completely align the combiner (2A16) 

and the organizational repairman must perform 
all of the adjustments specified in paragraph 5— 
29d at the first available time that radio com- 
munications can be interrupted. Perform the re- 
ceiver combiner adjustments given below only 
when specified in the troubleshooting chart (para 
5-24). 

a. Turn receiver meter selector switch (fig. 3— 
6) on receiver meter panel to CARRIER (IF) 
COMBINED. 

b. Set both SQUELCH ON-OFF switches 
(fig. 3-9) on combiner 2A16 to OFF. 

c. Remove the green cap from the AUTO AGC 
ADJ control (fig. 3-9) on combiner 2A16 and, 
using the tuning tool, adjust the control for a 
receiver meter indication of 100. 

d. Disconnect coaxial cable 2A15W1 (fig. 2- 
11) from J2 connector on 70-MHz IF filter 
2A10. 

e. Turn the receiver meter selector ‘switch 
(fig. 3-6) to TEST LEAD (-). 

f. Remove the two test lead probes (fig. 1- 
10) from the SPECIAL TOOLS AND SPARE 
FUSES compartment. Connect one test lead probe 
to the TEST LEAD jack (fig. 3-6) on the re- 
ceiver meter panel. Connect the remaining test 
lead probe to TP2 (fig. 3-9) on combiner 2A16. 

g. Remove the green cap from the APC ADJ 
control (fig. 3-9) on the left side of combiner 
2A16 and, using the tuning tool, adjust the APC 
ADJ control for a minimum receiver meter indi- 
cation (fig. 3-6). 

h. Connect coaxial cable 2A15W1 (fig. 2-11) 
to J2 connector on 70-MHz IF filter 2A10 and 
disconnect coaxial cable 2A12W1 from J2 con- 
nector on 70-MHz IF filter 2A5. 



i Remove the test lead probe from TR2> (fig: 

8-9) on combiner 2A16 and connect it to TP5 

on combiner 2A16. 

j. Remove the green cap from the APC ADJ 

eontrol (fig. 3-9) on the right side of combiner 

2416 and, using the tuning tool, adjust the APC 

ADJ control for a minimum receiver meter indi- 

eation (fig. 3-6). 

k. Connect coaxial cable 2A12W1 (fig. 2-11) 

to J2 connector on 70-MHz IF filter 2A5. 

1. Replace the three green caps removed in ¢, 

g, and j above. 

m. Remove the test lead and reinstall it in the 

SPECIAL TOOLS AND SPARE FUSES compart- 

ment (fig. 1-10). 

NOTE 

Leave the SQUELCH ON-OFF switches 

(fig. 3-9) on combiner 2A16 in the 

OFF position until all of the combiner 

adjustments specified in paragraph 5- 

29d can be performed. 

5-42. Power Amplifier Beam and Blower 

Time-Delay Adjustments 

The power amplifier beam and blower time-delay 

adjustments procedures given below will inter- 

rupt normal radio communications and should be 

performed only when specified in. the trouble- 

shooting chart (para 5-24). 

NOTE 

The power amplifier must be shutdown 

at the beginning of the beam time-delay 

adjustment. Use the stopping proce- 

dures given in paragraph 3-23 to shut 

down the power amplifier if it is turned 

on. 

a. Beam Time-Delay Adjustment. 

(1) Set all circuit breakers (fig. 3-11) on the 

power amplifier circuit breaker panel to ON. 

(2) Press the MAIN POWER SWITCH 

(fig. 3-10) on the power amplifier meter panel, 

it shall light green. 

(3) Record the time between pressing the 

MAIN POWER SWITCH and the TIME DE- 

LAY indicator (fig. 3-10) on the power ampli- 

fier meter panel lighting green. 

(4) The beam time delay interval shall be 

85 +0.5 minutes. If its not perform steps (5) 

through (7) below to set the time delay interval 

between 3.0 and 4.0 minutes. 

(5) To increase the beam time-delay inter- 

val, use a screwdriver, turn the BEAM TD con- 

trol (fig. 3-11) on time-delay control 3A5 in a 

clockwise direction 1/8th of a turn. To decrease 

T 11-—5820-595-12 

the beam time-delay interval, turn the BEAM TD 

control in a counterclockwise direction 1/8th. of 

a turn. 

(6) Press the MAIN POWER SWITCH (fig. 

3-11) on the power amplifier meter panel, it 

shall light white. 

(7) Press the MAIN POWER SWITCH 

on the power amplifier meter panel again, it shall 

light green. Record the time between pressing 

the MAIN POWER SWITCH and the TIME DE- 

LAY indicator on the power amplifier meter 

panel lighting green. The beam time delay inter- 

val shall be 3.5 +0.5 miinutes. 

(8) Repeat (5) through (7) above until the 

beam time-delay interval is between 3.0 and 4.0 

minutes. If repeated attempts to set the time-delay 

interval do not result in improved time-delay read- 

ings, replace time-delay eontrol 3A5 and repeat 

the entire procedure. 

b. Blower Time-Delay Adjustment. 

NOTE 

The power amplifier must be turned on 

at the start of this procedure. If the 

power amplifier is not turned on, use 

the starting procedure given in para- 

graph 3-14 to start the power amplifier. 

(1) Press the MAIN POWER SWITCH 

(fig. 3-10) on the power amplifier meter panel 

and record the time between pressing the MAIN 

POWER SWITCH and all of the power ampli- 

fier fans and blower shutting off. 

(2) The blower time-delay interval shall be 

85 +0.5 minutes. If it is not perform (3) 

through (5) below to set the blower time-delay 

interval between 3.0 and 4.0 minutes. 

(3) To increase the blower time-delay inter- 

val, use a screwdriver to turn the BLOW TD 

eontrol (fig. 3-11) on time-delay control 3A5 in 

a clockwise direction 1/8th of a turn. To decrease 

the blower time-delay interval, turn the BLOW 

TD control in a counterclockwise direction 1/8th 

of a turn. 

(4) Press the MAIN POWER SWITCH 

(fig. 3-10) on the power amplifier meter panel. 

(5) Press the MAIN POWER SWITCH on 

the power amplifier meter panel again, it shall 

light white. Record the time between pressing 

the MAIN POWER SWITCH and all of the power 

amplifier fans and blowers shutting off. The 

blower time-delay interval shall be 3.5 +0.5 

minutes. 

(6) Repeat (3) through (5) above until the 

blower time-delay interval is between 3.0 and 4.0 

minutes. If repeated attempts to set the blower 

5-69 
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time-delay interval do not result in improved by lightly sanding them with sandpaper. Brush 
time-delay readings, replace time-delay control 
3A5 and t enti dure. 5 mrp aaeite tones SAN further corrosion. Refer to the applicable clean- 

ing and refinishing practices specified in TB 746- 
Remove rust and corrosion from metal surfaces 10: 

5-43. Touchup Painting Instructions 

E£L5820-595-12-103 

Figure 5-17. Tunnel diode Amplifier TDA2A1 or TDA2A2, rear and front view. 
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Figure 5-17a. GaAs FET Amplifier TDA2A1 or TDA2A2, used in some 
radios in place of Tunnel Diode Amplifiers, rear and front view. 
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two coats of paint on bare metal to protect it from | 
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COAXIAL CABLE 

BNC 
CONNECTOR 

CRYSTAL DETECTOR 

KNURLED 

CONNECTOR 

MATING 
TYPE N 
CONNECTOR 

EL5820-595-12-104 

Figure 5-18. Replacement of power amplifier crystal 

detector, typical. 
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CHAPTER 6 

SHIPMENT AND LIMITED STORAGE AND 

DESTRUCTION TO PREVENT ENEMY USE 

Section |. SHIPMENT AND LIMITED STORAGE 

6—1. Disassembly of Equipment 

The following instructions are recommended as 

a guide for preparing the radio set for shipment 

or limited storage: 

a. Disconnection of External Cables. 

(1) Remove power from the radio set (para 

3-23). 
(2) Disconnect all waveguide sections and 

directional couplers from the receiver and power 

amplifier (para 2-18). 

(8) Disconnect all interface connectors and 

interconnection cables from the top of the equip- 

ment cabinets (para 2-12). 

b. Removal of Transmitter. 

(1) Open the cabinet doors and release the 

two captive screws securing the transmitter meter 

panel to the transmitter cabinet. 

(2) Swing the transmitter meter panel up- 
ward and lock in the open position (fig. 2-7). 

CAUTION 

Exercise care in removal of power sup- 

ply 1A1 to avoid damaging meter panel 

cables. 

(3) Release the captive screws from the 

power supply mounting supports and carefully 

withdraw the assembly from the cabinet. 
(4) Remove the two rear cabinet mounting 

bolts (fig. 2-8) using an openend, box, or 

socket wrench. 

(5) Replace power supply 1A1 removed in 

step (3) above, tighten the two captive screws, 

and secure the transmitter meter panel. 

(6) Disconnect coaxial cable 1A16W6 (fig. 

2-10) from the OUTPUT J8 connector on fre- 

quency synthesizer 1A14. 

(7) To gain access to the four mounting 

bolts at the bottom of the cabinet, release the 

two captive screws holding the order wire-fre- 

quency synthesizer assembly (1A13 and 1A14) 

in place, and withdraw the composite assembly 

from the transmitter cabinet by the two attached 

handles. 

(8) Remove the four bottom cabinet mount- 

ing bolts. 

(9) Replace order wire-frequency synthe- 

sizer assembly removed in step (7) above. Con- 

nect coaxial cable 1A16W6, tighten the two cap- 

tive mounting screws, and close cabinet doors. 

WARNING 
The transmitter weighs approximately 

160 pounds, use at least two men when 

lifting the cabinet. 

(10) Lift the transmitter by the recessed 

handles and move it to the packing area. 

c. Removal of Receiver. 

(1) Open the cabinet doors and release the 

two captive screws securing the receiver meter 

panel to the receiver cabinet. 

(2) Swing the receiver meter panel upward 

and lock in the open position (fig. 2-9). 

(3) To gain access to the two mounting 

holes at the rear of the receiver cabinet, release 

the two captive screws holding power supply 

2A3 in place, and carefully withdraw the assem- 

bly from the cabinet. 

(4) Remove TDA 2A1 (para 5-81). 

(5) Remove the two cabinet mounting bolts 

located in rear of cabinet (same as transmitter, 

fig. 2-8), using an openend, box, or socket 

wrench. 

(6) Replace TDA 2A1 removed in step (4) 

above and power supply 2A3 removed in step 

(3) above. 

(7) Tighten the captive screws and secure 
the receiver meter panel. 

(8) Disconnect coaxial cable 2A22W5 (fig. 

2-11) from OUTPUT J8 connector on frequen- 

cy synthesizer 2A21. 

(9) To gain access to the four mounting 
bolts at the bottom of the receiver cabinet, re- 
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lease the two captive screws holding frequency 
synthesizer 2A21 in place, and withdraw the as- 
sembly from the cabinet by the two attached 
handles. 

(10) Remove the four bottom cabinet mount- 
ing bolts. 

(11) Replace frequency synthesizer 2A21 re- 
moved in step (9) above. Connect coaxial cable 
2A22W5, tighten the two captive mounting 
screws, and close cabinet doors. 

WARNING 
The receiver weighs approximately 195 
pounds, use at least two men when lift- 
ing the cabinet. 

(12) Lift the receiver by the recessed han- 
dles and move it to the packing area. 

d. Removal of Power Amplifier. 
(1) Remove the eight cabinet mounting 

bolts securing the rear shock mounts (fig. 2-6) 
to the shelter bulkhead using an open end, box, 
or socket wrench. 

(2) In a similar manner, remove the 16 cabi- 
net mounting bolts securing the base shock 
mounts (fig. 2-6) to the shelter floor. 

WARNING 
The power amplifier cabinet weighs 
369 pounds. Do not attempt to lift or 
carry this cabinet without mechanical as- 
sistance such as a hoist or other suitable 
means. At least four men should be 
available during the moving operation. 
Failure to observe this warning can 
result in serious personal injury and 
damage to the equipment. 

(3) Using the bottom and rear’ shock 
mounts as handles and mechanical assistance, lift 
and remove the power amplifier from the shelter 
to the packing area. 

6-2. Repacking for Shipment or Limited 
Storage 

The procedures for repacking depend on the 
material available and the conditions under which 
the equipment is to be shipped or stored. Adopt 
the procedures outlined below whenever possible. 
The information concerning the original packag- 
ing (para 2-1) may also be helpful. 

Section Il. 

6-3. Destruction of Army Materiel to 
Prevent Enemy Use 

Follow procedures for the destruction of 

6-2 Change 1 

a. Material Requirements. The following mate- 
rials are required for packaging the radio set. 

For stock numbers of materials, consult SB 38- 
100. 

Quantity 

100 sq ft 

Material 

Fiberbound hairflex, 2 inch 

thick. 

ISBN ey eh CGE MeN DEE Map oy a ae 40 lb 

Corrugated) cardboardiu__.__+__ -400 sq ft 

Adhesive tape] 2 ssa ane eee HOF EE 
Waterproot mane. see. “1500 sq ft 
Waterproot tape =. eae eee 15 

Cotionu tw inee 2 3S ee 

b. Packaging. Package the items of the radio 

set as outlined below. 

(1) Receiver and transmitter cabinets. Cush- 

ion the receiver and transmitter cabinets on all 

surfaces with pads of filler material. Wrap the 

cushioned cabinet with corrugated cardboard. Se- 

cure the corrugated cardboard in place with ad- 
hesive tape. 

(2) Power amplifier cabinet. Cushion the 
sides of the power amplifier with a layer of 

fiberbound hairflex and pads of filler material. 

Use at least two layers of fiberbound hairflex 

and pads of filler material on the top and bot- 

tom of the cabinet. Wrap the cushioned cabinet 
with corrugated cardboard and secure in place 
with adhesive tape. 

(3) Miscellaneous components. Wind cables 
into coils of convenient dimensions and tie with 
cotton twine. Pack miscellaneous parts within a 
wrap of corrugated cardboard. Use filler mate- 
rial to cushion each item as required. Consolidate 
the miscellaneous parts with corrugated card- 
board and secure with adhesive tape. 

(4) Spares drawers. Cushion each drawer on 
all surfaces with pads of filler material and wrap 
with corrugated cardboard. Secure with adhesive 
tape. 

C. Packing. Wrap each cabinet, drawer, and the 
minor components with waterproof paper. Secure 
the waterproof paper with waterproof tape. Pack 
each major cabinet (receiver, transmitter, and 
power amplifier) into a separate, nailed wooden 
box. Pack spare drawers and minor components 
into nailed wooden boxes or strong cardboard 
cartons. 

DESTRUCTION OF ARMY MATERIEL TO PREVENT ENEMY USE 

Army materiel to prevent enemy use as 
contained in T™ 750-2h)-2, 
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APPENDIX A 

REFERENCES 

EEE 
nn 

DA Pam 310-1 Consolidated Index of Army Publications and Blank Forms. 

SB 38-100 Preservation, Packaging and Packing Materials, Supplies, and Equipment 

Used by the Army. 

TM 11-5805-201-12 Operator’s and Organizational Maintenance Manual: Telephone Set, 

TA-312/PT (NSN 5805-00-543-0012). 

TM 11-5805-367-12 Operator’s and Organizational Maintenance Manual: Multiplexers TD-202/ 

U, TD-203/U, TD-204/U, TD-352/U, and TD-353/U, Restorer, Pulse 

Form TD-206/G, and Converter, Telephone Signal CB-1548/G. 

TM 11-5965-224-14P Operator’s, Organizational, DS and GS Maintenance Repair Parts and 

Special Tools List (Including Depot Maintenance Repair Parts and 

Special Tools): Handsets H-60/PT (NSN 5905-00-669-9145) and 

H-165/U (5965-00-543-1837). 

TM 11-5985-324-15 Operator’s, Organizational, DS, GS, and Depot Maintenance Manual for 

Antenna Group AN/TRA-387 and Transit Frames, Antenna MT-3894/ 

TRC and MT-3895/TRC. 

TM 11-6625-203-12 Operator’s and Organizational Maintenance Manual: Multimeter AN/ 

URM-105 and AN/URM-105C (Including Multimeter ME-77/U and 

ME-77C/U). 

TM 11-6625-498-12 Operator’s and Organizational Maintenance Manual Test Set, Radio Fre- 

quency Power AN/USM-161. 

TM 11-6625-214-10 Operator’s Manual Signal Generator AN/URM-52 and AR/URM-52A. 

TM 38-750 The Army Maintenance Management System (TAMMS). 

TM 740-90-1 Administrative Storage of Equipment. 

TM 750-244-2 Procedures for Destruction of Electronic Materiel to Prevent Enemy Use 

(Electronics Command). 
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APPENDIX B 

MAINTENANCE ALLOCATION 

Section I. 

B-—1. General 

This appendix provides a summary of the 
maintenance operations for AN/GRC-—143. It 
authorizes categories of maintenance for specific 
maintenance functions on repairable items and com- 
ponents and the tools and equipment required to per- 
form each function. This appendix may be used as an 
aid in planning maintenance operations. 

B-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 in- 

cipient failure by measuring the mechanical or elec- 
trical characteristics of an item and comparing those 
characteristics 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 set- 
ting the operating characteristics to the specified 
paramters. 

e. Align. To adjust specified variable elements of 
an item to bring about optimum or desired perfor- 
mance. 

f. Calibrate. To determine and cause corrections to 
be made or to be adjusted on instruments or test 
measuring and diagnostic equipments used in preci- 
sion measurement. Consists of comparisons of two in- 
D seriments one of which is a certified standard or 

known accuracy, to detect and adjust any discrepancy 
in the accuracy of the instrument being compared. 

g. Install. The act of emplacing, seating, or fixing 
into position an item, part, module (component or 

; assembly) in a manner to allow the proper func- 

tioning of the equipment or system. 

INTRODUCTION 

h. Replace. The act of substituting a serviceable 
like type part, subassembly, or module (component or 
assembly) for an unserviceable counterpart. 

i. Repair. The application of maintenance services 
(inspect, test, service, adjust, align, calibrate, replace) 
or other maintenance actions (welding, grinding, 
riveting, straightening, facing, remachining, or resur- 

facing) to restore serviceability to an item by correct- 
ing specific damage, fault, malfunction, or failure in 
a part, subassembly, module (component or 
assembly), end item, or system. 

j. Overhaul. That maintenance effort (service/ac- 
tion) necessary to restore an item to a completely ser- 
viceable/operational condition as prescribed by 
maintenance standards (i.e., DMWR) in appropriate 
technical publications. Overhaul is normally the 
highest degree of maintenance performed by the Ar- 
my. Overhaul does not normally return an item to 

like new condition. 
k. Rebuild. Consists of those services/actions 

necessary for the restoration of unserviceable equip- 

ment 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.) considered in classifying Army 

equipments/components. 

B-—3. Column Entries 
a. Column 1, Group Number. Column 1 lists group 

numbers, the purpose of which is to identify com- 

ponents, 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 functions, it is solely for purpose of hav- 

ing the group numbers in the MAC and RPSTL coin- 

cide. 

Change 4 B-1 
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d. Column 4, Maintenance Category. Column 4 
specifies, by the listing of a “worktime” figure in the 
appropriate subcolumn(s), the lowest level of 
maintenance authorized to perform the function 
listed in column 8. 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 at different maintenance 
categories, appropriate “worktime” figures will be 
shown for each category. The number of task-hours 
specified by the “worktime” 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. 

B-—4. Tool and Test Equipment Requirements 
(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 
equipment 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 
required 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 
Federal Supply Code for manufacturers (5-digit) in 
parentheses. 

B-5. Remarks (sec IV) 

a. Reference Code. This code refers to the ap- 
propriate item in section II, column 6. 

b. Remarks. This column provides the required ex- 
planatory information necessary to clarify items 
appearing in section II. 

(Next printed page is B-3.) 
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TM 11-5820-595-12 

SECTION If MAINTENANCE ALLOCATION CHART 

FOR 

RADIO SET AN/GRC-143 

(1) (2) 
(3) (4) 

MAINTENANCE CATEGORY (6) 

GROUP COMPONENT/ASSEMBLY MAINTENANCE REMARKS 

NUMBER 
FUNCTION 

00 RADIO SET AN/GRC-143 Inspect 
Inspect 

Inspect 

Inspect 

Test 

Test 

Test 

Test 

Service 

Service 

Service 

Service 

Adjust 

Adjust 

Adjust 

Align 

Align ‘ 20 thru 

26, 29 

Calibrate : 20 thru 

26, 29 

Repair 

Repair ° 2 thru 

6 

Repair . 4 thru 

19 

Repair 
15 thru 

19 

Overhaul 
15 thru 

19 

Rebuild 
15 thru 

19 

O1 TRANSMITTER, RADIO T-961/GRC-143 Inspect 
Inspect 

Inspect 

Inspect 

Test 

Test 

Test 

Service 

Service 

Service 

Service 

Adjust 

Adjust 

Adjust 
Align ‘ 

Align ° 20 thru 

25 

Calibrate : 20 thru 

Repair 

Repair 

Repair 

Repair 

Overhaul 

Rebuild 

0101 POWER SUPPLY 1A1 (650508) Test 
Test 

Test 

Test 

Replace 

Repair 

Repair 

Repair 

Repair 

Overhaul 

Rebuild 

Change 4 B-3 
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SECTION If MAINTENANCE ALLOCATION CHART 

FOR 

RADIO SET AN/GRC-143 

(4) 
) (2) (3) MAINTENANCE CATEGORY (6) GROUP COMPONENT/ASSEMBLY MAINTENANCE REMARKS 

NUMBER FUNCTION 

010101 REGULATOR, VOLTAGE 5/6 VDC Test 
thru 1A1A1 THRU 1A1A4 (650532) Test 
010104 Replace 

Repair 

010105 REGULATOR, VOLTAGE 12 VDC Test 
thru 1A1A6 THRU 1A1A9 (650531) Test 
010108 Replace 

Repair 

010109 REGULATOR, VOLTAGE 15/28 voc Test 
thru 1A1A10 THRU 1A1A12 (650530) Test 
010111 Replace 

Repair 

010112 POWER SUPPLY CHASSIS 1A1A13 Test 

(651278) Replace 

Repair 

Repair 

Repair 

OSCILLATOR, RF 100 MHZ 1A2 Test 

(650509) Test 
Replace 

Repair 

Repair 

ATTENUATOR ASSEMBLY, 12 CHAN. PCM Test 

1A3 (650514) Test 
Replace 

Repair 

AMPLIFIER, AF-RF 1A4 (650500) Test 

Test 

Replace 

Repair 

Repair 

ALARM MONITOR 1A5 (650504) Test 
Test 

Replace 

Repair 

FILTERS, LOW PASS 1.3 MHZ 1A6 Test 

(650501) Test 
Replace 

Repair 

Repair 

CONTROL, ELECTRONIC FREQUENCY 1A7 Test 

(650503) Test 

Replace 

Repair 

MODULATOR, RADIO TRANSMITTER 1A8 Test 
(650502) Test 

Replace 

Repair 

MIXER STAGE, FREQ. TRANSMITTER Test 

1A9 (650507) Test 

Test 

Replace 

Repair 

Repair 

Repair 

010901 MIXER STAGE CRYSTAL 1A9A1 (650527) Test 
Test 

Replace 
Repair 

B-4 Change 4 



() 
GROUP 
NUMBER 

0110 

011001 

011002 

0111 

0112 

011201 

011202 

011203 

011204 

011205 

011206 

011207 

SECTION II 

(2) 
COMPONENT/ASSEMBLY 

FREQUENCY MULTIPLIER GROUP, XMIR 
1A10 (650506) 

FREQUENCY MULTIPLIER, XMIR, 
(2ND STAGE) 1A10Al1 (650528) 

FREQUENCY MULTIPLIER, XMTR, 
(3RD STAGE) 1A10A2 (650529) 

AMPLIFIER-FREQ. MULTIPLIER XMTR 1A11 

MODEM, DIGITAL DATA 1A12 (650513) 

REGENERATOR, DIGITAL CABLE 1A12A2 

(650539) 

CONTROL COMPARATOR CABLE 1A12A3 
(650540) 

PROCESSOR, DIGITAL CABLE 1A12A4 
(650542) 

AMPLIFIER, RADIO FREQUENCY 1A12A5 
(650543) 

ALARM MONITOR 1A12A6 (650545) 

AMPLIFIER DETECTOR RADIO 1A12A7 

(650547) 

REGENERATOR, DIGITAL RADIO 1A12A8 

(650575) 

MAINTENANCE ALLOCATION CHART 

FOR 

RADIO SET AN/GRC-143 

(4) 
(3) MAINTENANCE CATEGORY 

MAINTENANCE 
FUNCTION 

Test 

Test 

Test 

Replace 

Repair 

Repair 

Repair 

Test 

Test 

Replace 

Repair 

Test 

Test 

Replace 

Repair 

Test 

Test 

Replace 

Repair 

Test 

Test 

Test 

Replace 

Repair 

Repair 

Repair 

Overhaul 

Rebuild 

Test 

Test 

Replace 

Repair 

Repair 

Test 

Test 

Replace 

Repair 

Repair 

Test 

Test 

Replace 

Repair 

Repair 

Test 

Test 

Replace 

Repair 

Test 

Test 

Replace 

Repair 

Repair 

Test 

Test 

Replace 

Repair 

Test 

Test 

Replace 

Repair 

Repair 

T™ 11-5820-595-12 

(6) 
REMARKS 

Change 4 B-5 



T 11-5820-595-12 

SECTION If MAINTENANCE ALLOCATION CHART 

FOR 

RADIO SET AN/GRC-143 

(4) 
0) (2) (3) MAINTENANCE CATEGORY GROUP COMPONENT /ASSEMBLY MAINTENANCE 

NUMBER FUNCTION 

011208 CONTROL COMPARATOR, RADIO Test 

1A12A9 (650576) Test 
Replace 

Repair 

Repair 

011209 CONTROL PROCESSOR 1A12A10 (650577) Test 
Test 

Replace 

Repair 

Repair 

011210 DECODER, PULSE 1A12A11 (650578) Test 

Test 

Replace 

Repair 

011211 CONTROL PROCESSOR 1A12A12 (650577) Test 

Test 

Replace 

Repair 

Repair 

011212 PROCESSOR DIGITAL RADIO 1A12A13 Test 

(650579) Test 
Replace 

Repair 

Repair 

011213 CHASSIS, MODEM DIGITAL DATA Test 

1A12A15 (651624) Test 
Test 

Replace 

Repair 

Repair 

Repair 

Overhaul 

Rebuild 

0113 ORDER WIRE 1A13 (650512) Test 
Test 

Test 

Replace 

Repair 

Repair 

Repair 

Overhaul 

Rebuild 

011301 DAUGHTER BOARD NO. Test 

(651609) Test 

Replace 

Repair 

Repair 

011302 DAUGHTER BOARD NO. Test 

(651610) Test 
Replace 

Repair 

011303 DAUGHTER BOARD NO. Test 

(651611) Test 
Replace 

Repair 

011304 DAUGHTER BOARD NO. Test 
(651612) Test 

Replace 

Repair 

011305 DAUGHTER BOARD NO. Test 

(651613) Test 
Replace 

Repair 

B-6 Change 4 



T 11-5820-595-12 

SECTION II MAINTENANCE ALLOCATION CHART 

FOR 

RADIO SET AN/GRC-143 

(4) 
Oy) (2) (3) MAINTENANCE CATEGORY (6) 

GROUP COMPONENT/ASSEMBLY MAINTENANCE REMARKS 

NUMBER FUNCTION 
Fe Eta ee a 

011306 ORDERWIRE, CHASSIS 1A13A7 (651630) Test 
Test 

Replace 

Repair 

Overhaul 

Rebuild 

AO 

AQ 

0114 SYNTHESIZER, ELECTRICAL FREQUENCY 

1A14 (650511) 

Test 

Test 

Test 

Test 

Replace 

Repair 
Repair 

Repair 

Repair 

011401 OSCILLATOR, RF 1A14A1 (650548) Test 

Test 
Replace 

Repair 
Repair 

011402 CONNECTOR FREQUENCY ELECTRONIC 

1Al4A2 (650551) 

Test 

Test 

Replace 

Repair 
Repair 

011403 DETECTOR, AF, PHASE ERROR 
1a14A3 (650553) 

Test 

Test 

Replace 

Repair 

Repair 

011404 FREQUENCY DIVIDER, VAR. NO. 1 
1AL4A4 (650549) 

Test 

Test 

Replace 

Repair 

Repair 

011405 FREQUENCY DIVIDER, VAR. NO. 2 
1A14A5 

Test 

Test 

Replace 

Repair 

Repair 

011406 FREQUENCY DIVIDER FIXED 1A14A6 

(650550) 

Test 

Test 

Replace 

Repair 

Repair 

011407 
011408 

FREQUENCY SYNTHESIZER CHASSIS 
1A14A10 (INCLUDES 1A14A9) 

Test 

Test 

Replace 

Repair 

Repair 

AO 

AQ 

0115 PLATE ASSEMBLY 1A15 (651157 ) Test 
Test 

Replace 

Repair 

Repair 

Test 

Test 

Calibrate 

011501 RADIO TEST SET P/O 1A15 
AT 

Repair AU 

Repair 

Change 4 B-7 
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(1) (2) 
GROUP COMPONENT/ASSEMBLY 
NUMBER 

0116 CABINET, ELECTRICAL EQUIPMENT 1A16 
(651153) 

0117 ATTENUATOR ASSEMBLY, 24 CHAN. PCM 
1A18 (650536) 

02 RADIO RECEIVER, R-1287/GRC-143 

0201 POWER SUPPLY 2A3 (650523) 

020101, REGULATOR, VOLTAGE (15/28 vpc) 
020102, 2A3A1, 2A3A2, & 2A3A4 (650530) 
&020103 

020104 REGULATOR, VOLTAGE (12 VDC) 
2A3A3 (650531) 

020105 POWER SUPPLY CHASSIS 2A3A5 
(651279) 

B-8 Change 4 

SECTION II MAINTENANCE ALLOCATION CHART 

FOR 

RADIO SET AN/GRC-143 

(3) MAINTENANCE CATEGORY 
MAINTENANCE 

FUNCTION 

Test 

Replace 

Repair 

Overhaul 

Rebuild 

Test 

Test 

Replace 

Repair 

Inspect 

Inspect 

Inspect 

Inspect 

Test 

Test 

Test 

Test 

Service 

Service 

Service 

Service 

Adjust 

Adjust 

Adjust 

Align 

Align 

Repair 

Repair 

Repair 

Repair 

Overhaul 

Rebuild 

Test 

Test 

Test 

Test 

Replace 

Repair 

Repair 

Repair 

Repair 

Test 

Test 

Replace 

Repair 

Test 

Test 

Replace 

Repair 

Test 

Test 

Test 

Test 

Replace 

Repair 

Repair 

Repair 

Overhaul 

Rebuild 

(4) 
(6) 

REMARKS 

— 



T 11-5820-595-12 

SECTION Il MAINTENANCE ALLOCATION CHART 

FOR 

RADIO SET AN/GRC-143 

(4) 

() (2) (3) MAINTENANCE CATEGORY (6) 
GROUP COMPONENT/ASSEMBLY MAINTENANCE REMARKS 

NUMBER FUNCTION 

AMPLIFIER, MIXER 2A4, 2A11 (650520) Test 
Test 

Replace 

Repair 

FILTER, BANDPASS, 70 MHZ 2A5, 2A10 Test 

(650525) Test 
Replace 

Repair 

MIXER STAGE, FREQ. RCVR. 2A6 Test 

(650522) Test 
Replace 

Repair 

Repair 

Repair 

FREQUENCY MULTIPLIER GROUP; RCVR. Test 

2AT (650521) Test 
Test 

Replace 

Repair 

Repair 

Repair 

020501 FREQUENCY MULTIPLIER, RCVR. Test 

(2ND STAGE) 2A7A1 (650534) Test 
Replace 

Repair 

020502 FREQUENCY MULTIPLIER, RCVR. Test 
(3RD STAGE) 2A7A2 (650535) Test 

Replace 

Repair 

AMPLIFIER-FREQ. MULTIPLIER RCVR. Test 
2a8 (650515) Test 

Replace 

Repair 

MIXER STAGE, FREQ. RCVR. 2A9 Test 

(650522) Test 
Replace 

Repair 

Repair 

AMPLIFIER, I.F. (70 MHZ) 2A12 & 2A15 Test 
(652590) Test 

Replace 

Repair 

Repair 

FREQUENCY MULTIPLIER OSCILLATOR Test 
(200 MHZ) 2A13 (65052A) Test 

Replace 

Repair 

021101 AMPLIFIER FREQUENCY MULTIPLIER Test 
2A13Al (P/O VCO 220 MHZ) (65052A) Replace 

Repair 

FREQUENCY MULTIPLIER OSCILLATOR Test 

(200 MHZ) 2A14 (65052) Test 
Replace 

Repair 

021201 AMPLIFIER FREQUENCY MULTIPLIER Test 
(P/O VCO 220 MHZ) 2A14A1 Replace 

(65052A) Repair 

Change 4 B-9 



T™ 11-5820-595-12 

SECTION If MAINTENANCE ALLOCATION CHART 

FOR 

RADIO SET AN/GRC-143 

: 
(4) 

() (2) (3) MAINTENANCE CATEGORY GROUP COMPONENT/ASSEMBLY MAINTENANCE REMARKS NUMBER FUNCTION 

0214 UNIT CONTROL, AMPL. COMBINER (DUAL) Test 
2A16 (652676) Test 

Replace 

Repair 

0215 DEMODULATOR 2A17 (650518) Test 
Test 

Replace 

Repair 

0216 FILTER, LOW PASS (260 KHZ) 2A18 Test 
, (650519) Test 

Replace 
Repair 

0217 AMPLIFIER AF=-RF 2A19 (650500) Test 
Test 

Replace 
Repair 

0218 ALARM MONITOR 2A20 (650504) Test 
Test 

Replace 
Repair 

0219 SYNTHESIZER, ELECTRICAL FREQUENCY Test 

Test 

Test 

Replace 
Repair 
Repair 
Repair 
Repair 

021901 OSCILLATOR, R.F. 2A21A1 (650548) Test 
Test 

Replace 
Repair 

Repair 

021902 CONVERTER, FREQ. ELECTRONIC 2A21A2 Test 
(650551) Test 

3 Replace 

Repair 

Repair 

021903 DETECTOR, AF PHASE ERROR 2A21A3 Test 
(650553) Test 

Replace 
Repair 

Repair 

021904 FREQUENCY DIVIDER VAR. NO. 1 Test 
2A21A4 (650554) Test 

Replace 

Repair 

Repair 

021905 FREQUENCY DIVIDER VAR. NO. 2 Test 
2A21A5 (650552) Test 

Replace 

Repair 

Repair 

021906 FREQUENCY DIVIDER FIXED NO. 3 Test 
2A21A6 (650550) Test 

Replace 

Repair 

Repair 
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SECTION If MAINTENANCE ALLOCATION CHART 

FOR 

RADIO SET AN/GRC-143 

() (2) (3) irre CATEGORY 
GROUP COMPONENT/ASSEMBLY MAINTENANCE . 

NUMBER 

021907 & FREQUENCY SYNTHESIZER CHASSIS 2A21A10 Test 

021908 (INCLUDES 2A21A9) Test 
Replace 

Repair 

Repair 

(6) 
REMARKS 

AO 

CABINET, ELECTRICAL EQUIPMENT 2A22 Test 

(651154) 
Replace 
Repair 

Repair 

Repair 

PLATE ASSEMBLY 2A24 (651564) Test 
Replace 

Repair 

Repair 

FILTER BANDPASS (70 MHZ, BW- 1.5 MHZ) Test 

2A25, 2A26 (650538) Test 
Replace 

Repair 

FILTER LOW PASS (680 KHZ) 2A27 Test 

(650537) Test 
Replace 

Repair 

AMPLIFIER, R.F., AM-6090/GRC-143 Inspect 

(650457) Inspect 
Inspect 

Test 

Test 

Test 

Test 

Service 

Service 

Service 

Adjust 

Adjust 

Calibrate 

Replace 

Repair 

Repair 

Repair 

Repair 

Overhaul 

Rebuild 

CONTROL REGULATOR-INVERTER 3A1 Test 

(650572) Test 
Replace 

Repair 

CONTROL INDICATOR 3A2 & 3A3 (650573) Test 
Test 

Replace 

Repair 

CONTROL, ALARM, LOW R.F.-MISMATCH Test 

3a4 (650564) Test 
Replace 

Repair 

Change 4 B-11 
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SECTION If MAINTENANCE ALLOCATION CHART 

FOR 

RADIO SET AN/GRC-143 

(4) 
(2) (3) MAINTENANCE CATEGORY 

COMPONENT/ASSEMBLY MAINTENANCE 

0305 CONTROL, TIME DELAY 3A5 (650566) Test 

Test 

Replace 

Repair 

0306 CONTROL, BEAM GATE-D.C. OVERLOAD Test 

3A6 (650565) Test 
Replace 

Repair 

0307 POWER SUPPLY, CONTROL 3A7 (650569) Test 
Test 

Replace 

Repair 

0308 INVERTER 3A8 (650574) Test 
Test 

Replace 

Repair 

0309 CABINET, ELECTRICAL EQUIPMENT Inspect 

Test 

Test 

Test 

Adjust 

Calibrate 

Replace 

Repair 

Repair 

Overhaul 

Rebuild 

030901 POWER SUPPLY ASSEMBLY 3A9A1 Test 

(650568) Test 
Replace 

Repair 

Repair 

030902 AMPLIFIER SUBASSEMBLY 3A9A33 Test 

(653434) ; Test 

Replace 

Repair 

oh ANTENNA ALIGNMENT INDICATOR 4A7 Test 
(650526) Calibrate 

Repair 

05 HANDSET H-156/U (4A}) Test 0.2 
Test 

Replace 

Repair 

Overhaul 

Rebuild 

B-12 Change 4 
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SECTION IK TOOL AND TEST EQUIPMENT REQUIREMENTS 

FOR 

RADIO SET AN/GRC-143 

TOOL OR TES 
EQUIPMENT 

REF CODE 

MAINTENANCE 
CATEGORY 

NATIONAL/NATO 

STOCK NUMBER NOMENCLATURE TOOL NUMBER 

1 MULTIMETER AN/URM-105 
6625-00-581-2036 

2 PLIERS, ROUNDNOSE 5120-00-293-3481 

3 TOOL KIT, ELECTRONIC EQUIPMENT TK-101/G 5180-00-064-5178 

4 SCREWDRIVERS, FLAT TIP 5120-00-596-1185 

5 SCREWDRIVERS, CROSS TIP 5120-00-234-8913 

6 SCREWDRIVER, CROSS TIP 5120-00-234-8912 

1 EXTRACTION TOOL, MS24256 R20 5120-00-079-4601 

8 INSERTION TOOL, MS24256 A20 5120-00-079-4598 

9 EXTRACTION TOOL, MS818278 SIZE 20 5120-00-230-3770 

10 EXTRACTION CET-C6B 5120-00-963-7661 

1 EXTRACTION TOOL, MS24256 R12 5120-00-079-9461 

12 INSERTION TOOL, ms2k256 Al2 5120-00-079-4600 

13 CRIMPING TOOL, MS3191-3 W/HEAD ASSEMBLY W1 5120-00-856-37 32 

14 CRIMPING TOOL, MS3191-4 W/HEAD ASSEMBLY W25 5120-00-230-3771 

15 SOCKET, WRENCH, DHEX 12 PT. *% INCH 5120-00-235-5869 

16 HAND RATCHET, SOCKET WRENCH, T SLIDING 5120-00-221-7966 

17 ATTACHMENT, BAR EXTENSION SOLID 5120-00-24 3-7 325 

18 TOOL KIT’, ELECTRONIC EQUIPMENT TK-100/G 5180-00-605-0079 

19 TOOL KIT, ELECTRONIC EQUIPMENT TK-105/G 5180-00-610-8177 

20 COUNTER ELECTRONIC, DIGITAL READOUT AN/USM-207 6625-00-911-6368 

21 MULTIMETER TS-352/B 
6625-00-242-5023 

22 TEST SET, RADIO FREQUENCY POWER AN/USM-161 6625-00-892-5541 

23 OSCILLOSCOPE AN/USM-281 
6625-00-053-3112 

2h SIGNAL GENERATOR AN/URM-52B 6625-00-965-1501 

25 TEST SET, ELECTRICAL METER TS-656/U 6625-00-806-4485 

26 FACILITIES KIT, METER CALIBRATION MK-1207/GRC 6625-00-133-7863 

27 KLYSTRON TESTER SOLITRON, MODEL G601 

#28 RADIO TEST SET AN/GRM-100 ITTDCD P/N 11612 

29 VOLTMETER, ELECTRONIC ME-202B/U 6625-00-972-4046 

® ‘THIS ITEM WILL BE LOCATED AT TOBYHANNA ARMY 

DEPOT (PRIME DEPOT FOR RADIO SET AN/GRC-143) AND 

AT ONE OTHER DEPOT TO BE SELECTED AT A LATER DATE. 

THIS ITEM CONSISTS OF THE FOLLOWING COMPONENTS: 

R. F. AMPLIFIER TEST BAY P/N 11613 

DDM/ADX TEST BAY P/N 11631 

FREQUENCY SYNTHESIZER TEST BAY P/N 11654 

FREQUENCY MULTIPLIER TEST BAY P/N 11662 

RADIO TEST BAY 1 P/N 11679 

RADIO TEST BAY 2 P/N 11703 

Change 5 B-13 
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SECTION IIL TOOL AND TEST EQUIPMENT REQUIREMENTS 

FOR 

RADIO SET AN/GRC-143 

TOOL OR TEST 
EQUIPMENT 
REF CODE 

MAINTENANCE 

CATEGORY 
NATIONAL/NATO 

STOCK NUMBER 
NOMENCLATURE TOOL NUMBER 

THE FOLLOWING TEST EQUIPMENT IS ALSO PART OF THE 
AN/GRM-100. THIS TEST EQUIPMENT WILL BE RACKED AND 
PROVIDED WITH THE AN/GRM-100 AS A FUNCTIONAL UNIT TO 
TWO DEPOTS: 

WAVE ANALYZER HP 302AR (3 ea) 

DISTORTION ANALYZER HP 331A (2 ea) 

TEST OSCILLATOR HP 651B (4 ea) 

SPECTRUM ANALYZER, DISPLAY SECTION HP 141T (4 ea) 

SPECTRUM ANALYZER, IF SECTTON HP 8552A (4 ea) 

SPECTRUM ANALYZER, RF SECTION HP 8555A (4 ea) 

ELECTRONIC COUNTER HP 5245L (5 ea) 

PRESCALER PLUG-IN HP 5252A (1 ea) 

FREQUENCY CONVERTER, PLUG-IN HP 525h4¢ (2 ea) 

NOISE FIGURE METER HP 342AR (1 ea) 

MICROWAVE POWER METER HP 432A (5 ea) 

COAX THERMISTOR MOUNT HP 478A (5 ea) 

MICROWAVE AMPLIFIER HP 493A (2 ea) 

PRESELECTOR HP 845A OPTION 20 (1 ea) 

AMPLIFIER HP 1806A (1 ea) 

VHF OSCILLATOR HP 3200B (2 ea) 

COAX ADAPTER KIT HP 00515A (1 ea) 

SWEEP OSCILLATOR HP 8620B (2 ea) 

SWEEP OSCILLATOR HP 86241A (1 ea) 

R.F. SOURCE MODULE HP 86341B (1 ea) 

R.F. DROWER HP 8621A (1 ea) 

REACTANCE METER HP 250B (1 ea) 

D.C. CURRENT PROBE TEKTRONIX P6042 (1 ea) 

MICROWATT METER BOONTON 42A (1 ea) 

DETECTOR MOUNT BOONTON 41-4A (1 ea) 

WAVEGUIDE NOISE SOURCE MICROWAVE SEMICONDUCTOR 
MC 5112P (1 ea) 

ADAPTER MICROWAVE SEMICONDUCTOR MC 601 (1 ea) 

NOISE GENERATOR GENERAL RADIO 1390B 480-P}12 

(1 ea) 

ATTENUATOR, FIXED, 10db PRD 130C (1 ea) 

ATTENUATOR, STEP, 0-69db NARDA (3 ea) 

PHASE METER DRANETZ 301R (1 ea) 

TRUE RMS AUG PEAK ELECTRONIC VOLTMETER 
BALLENTINE 321-S2 (1 ea) 

LOGAFIER KAY 1025B (1 ea) 

MEGASWITCH KAY 255E (75R IMPEADANCE) (1 ea) 

PULSE TYPE MARKER PLUG-IN KAY PM 7670 (1 ea) 

B-14 Change 4 
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SECTION IIL TOOL AND TEST EQUIPMENT REQUIREMENTS 

FOR 

RADIO SET AN/GRC-143 

TOOL OR TEST 

EQUIPMENT 

REF CODE 

MAINTENANCE 
NATIONAL/NATO 

CATEGORY 
STOCK NUMBER 

NOMENCLATURE TOOL NUMBER 

ent) aie fa KAY 8323A (75 OHM OUTPUT) 

2 ea 

SWEEP GENERATOR KAY 159C (75 OHM OUTPUT ) 

(1 ea) 

SELECTIVE VOLTMETER SIERRA 128A (3 ea) 

VOLTMETER DIGITAL ELDORADO 1810A (1 ea) 

DC AMMETER WENTON 931 (1 ea) 

SWEEPER MAIN FRAM DRUSE 5000A-M11 (1 ea) 

SWEEPER PLUG-IN KRUSE 5008-13 (1 ea) 

MEASURING SET, STANDING WAVE RATIO AN/USM-37E 

(1 ea) 

6625-00-197-6910 

OSCILLOSCOPE AN/USM-281 (6 ea) 6625-00-053-3112 

OSCILLATOR, AUDIO TS-421/U (1 ea) 6625-00-669-0228 

GENERATOR, SIGNAL HP 606A (1 ea) 6625-00-865-8353 

GENERATOR, SIGNAL HP 618CR (2 ea) 

COUNTER, PLUG-IN HP 5255A (2 ea) 

VOLTMETER, TRUE RMS HP 3400A (3 ea) 

MULTIMETER ME=-26/U (4 ea) 6625-00-902=7140 

SIGNAL GENERATOR AUDIO HP 200CD (1 ea) 

SIGNAL GENERATOR, AUDIO HP 201C (1 ea) 

TRANSMISSION MEASURING SET DAVEN 12BR (3 ea) 

MULTIMETER SIMPSON 270 
6625-00-242-5023 

VOLTMETER, ELECTRONIC BOONTON 91H (2 ea) 6625-00-97 3-3986 

VOLTMETER, DIGITAL NON-LINEAR SYSTEMS LX-2 (5 ea) 

DEVIATION METER MARCONI TF-791D (1 ea) 
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B-16 Change 4 

SECTION IV. REMARKS 

REMARKS 

CHECK TO ASSURE ALL INTERCONNECTIONS ARE MADE. 

INTERNAL BUT EXTERNAL OF MODULES. 

ALL INTERNAL WITH EXCEPTION OF MODULE INTERIOR. 

TO LOCATE FAULTY FUSES. 

ISOLATE DEFECTIVE ASSEMBLIES, 12/24 CHANNEL COMPONENTS, MODULES AND/OR DIODES 

USING BUILT-IN TEST EQUIPMENT (BITE). 

ISOLATE DEFECTIVE WIRING, COMPONENTS, PIECE PARTS AND PASSIVE ELEMENTS MOUNTED 

ON THE EQUIPMENT CABINETS. 

AIR FILTERS. 

12/24 CHANNEL. 

THOSE REQUIRED WHEN REPLACING TRANSMITTER, RECEIVER, AND POWER AMPLIFIER 

COMPONENTS OF RADIO SET ARE REPLACED IN THE SHELTER. 

REQUIRED PERIODICALLY FOR BUILT-IN-TEST EQUIPMENT, AND WHEN COMPONENTS OF 

RADIO SET ARE REPLACED IN THE SHELTER. 

BY REPLACEMENT OF DEFECTIVE FUSES AND AIR FILTERS. 

REPLACE DEFECTIVE INDICATOR LAMPS, LEASES, KNOBS, RIGID CABLE ASSEMBLIES, 

MODULES, SUBASSEMBLIES, AND/OR DIODES, 12/24 CHANNEL COMPONENTS. RETURN 

MODULES AND SUBASSEMBLIES TO DEPOT FOR REPAIR. 

REPLACE DEFECTIVE COMPONENTS, RF CABLE ASSEMBLIES (NON-CAPTIVE), PIECE PARTS 

AND PASSIVE MODULES, FILTERS AND COUPLERS MOUNTED ON THE EQUIPMENT CABINETS. 

REPAIR MODULES, SUBASSEMBLIES. REPAIR OF WAVEGUIDE ASSEMBLIES TO BE DETER- 

MINED BY DEPOT. 

LOCATE DEFECTIVE MODULES, SUBASSEMBLIES, AND/OR DIODES USING BITE. 

AS REQUIRED AFTER MODULE REPLACEMENT OR 12/24 CHANNEL CHANGE. 

CALIBRATE THE BUILT-IN TEST EQUIPMENT. 

LOCATE FAULTY MODULES. 

LOCATE DEFECTIVE WIRING, COMPONENTS, PIECE PARTS MOUNTED ON THE CHASSIS. 

REPLACE DEFECTIVE FUSES. 

REPLACE DEFECTIVE MODULES. 

REPLACE DEFECTIVE WIRING, COMPONENTS, AND PIECE PARTS. 

ISOLATE TO DEFECTIVE WIRING, CONNECTOR, AND PIECE PARTS. 

REPLACE DEFECTIVE WIRING, CONNECTORS AND PIECE PARTS. 

LOCATE FAULTY MODULE Al AND/OR DIODE. 

LOCATE FAULTY CIRCULATOR. 

BY REPLACEMENT OF Al, DIODE, AND Wl. 

REPLACE FAULTY CIRCULATOR AND RETURN TO DEPOT. 

LOCATE FAULTY UNIT. 



REFERENCE 

CODE 

SECTION IV. REMARKS 

REMARKS 

LOCATE FAULTY DIODE. 

LOCATE FAULTY MODULE Al AND A2 AND/OR DIODE. 

BY REPLACEMENT OF Al AND A2 AND HY1CRI1. 

LOCATE FAULTY CARD AND LAMPS. 

ISOLATE TO DEFECTIVE MODEM FRAME OR WRAP AROUND. 

REPLACE DEFECTIVE CARD OR LAMP AND RETURN CARD TO DEPOT FOR REPAIR. 

REPLACE DEFECTIVE FRAME AND WRAP AROUND AND RETURN TO DEPOT FOR REPAIR, LESS 

MODULES. 

LOCATE FAULTY CARD. 

BY REPLACEMENT OF LAMP. 

LOCATE FAULTY LAMPS. 

LOCATE FAULTY MODULES, LAMPS AND KNOBS. 

ISOLATE TO FAULTY CHASSIS. 

REPLACE FAULTY MODULES, LAMPS AND KNOBS, AND RETURN MODULES TO DEPOT FOR REPAIR. 

REPLACE FAULTY CHASSIS AND RETURN CHASSIS TO DEPOT FOR REPAIR, LESS MODULES. 

BY REPLACEMENT OF LAMP AND KNOBS. 

REPLACE FAULTY MODULES AND LAMPS, RETURN MODULES TO DEPOT FOR REPAIR. 

LOCATE FAULTY COMPONENTS. 

REPLACE FAULTY COMPONENTS. 

ISOLATE TO DEFECTIVE WIRING, CONNECTORS, AND PIECE PARTS MOUNTED ON THE CABINET. 

REPLACE DEFECTIVE WIRING, CONNECTORS, AND PIECE PARTS MOUNTED ON CABINET. 

THOSE REQUIRED WHEN REPLACING RECEIVER COMPONENTS IN THE SHELTER. 

ISOLATE TO DEFECTIVE CHASSIS OR PIECE PART ON MODULE. 

REPLACE DEFECTIVE PLUCK-CUT MODULES AND LAMPS. 

REPLACE DEFECTIVE COMPONENTS ON CHASSIS. 

BY REPLACEMENT OF DIODES Z1CR1 AND Z1CR2. 

REPLACE DEFECTIVE MODULES, KNOBS, INDICATOR LAMPS, AND DIODES. 

REPLACE DEFECTIVE KLYSTRON TUBE, RF CABLE ASSEMBLIES, COMPONENTS, AND PIECE 

PARTS MOUNTED ON THE EQUIPMENT FRAME, 3A9A1 AND 3A9A33. 

TEST KLYSTRON FOR GAS. 

ISOLATE TO DEFECTIVE WIRING, CONNECTORS, AND PIECE PARTS MOUNTED ON THE CABINET, 

B3A9A1 AND 3A9A33. 

BY REPLACEMENT OF DIODES. 

REPLACE DEFECTIVE WIRING, CONNECTORS AND PIECE PARTS MOUNTED ON THE CABINET, 

CR14, 3A9A1 AND 3A9A33. 

TM 11-5820-595-12 
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SECTION IV. 

LOCATE FAULTY UNIT OR SUBASSEMBLY. 

PERIODIC CALIBRATION REQUIRED. 

BY REPLACEMENT OF PIECE PARTS. 

OPERATIONAL TESTS ONLY. 

BY REPLACEMENT OF KNOBS, LAMPS, FUSES, ETC. 

REMARKS 

REMARKS 
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