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WARNING

Voltages of up to 1,035 and 230 volts ac and + 800 volts de exists in Receiver
Transmitter, Radio RT.-902/grc-165. Be extremely careful not to come in contact
with the voltages. DEATH ON CONTACT can result if operating personnel fail to
observe safety precautions. DO NOT operate the RT-902/GRC-165 without an RF
load: a lethal shock hazard will exist and damage to the equipment can result.

CAUTION

Do not make resistance measurements in transistorized circuits of this equipment
except as specified: the voltages present in the ohmmeter may destroy transistor.
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RECEIVER-TRANSMITTER, RADIO COUPLER, ANTENNA
RT-902 / GRC-165

Cu-I782/GRC-165

MICROPHOME,
MAGNETIC
M-143/GR

MOUNTING MOUNTING
MT=-3375/GRC-I85

CABLE ASSEMBLY,
RADIO FREQUENCY
CG-346T/U(BFT 3 IN.)

MT-3976 /GRC-165

LEAD, ELECTRICAL CABLE ASSEMBLY, CABLE ASSEMBLY,
CX-10BI7/U (2FT 61N POWER, ELECTRICAL

CABLE ASSEMBLY, LEAD, ELECTRICAL
POWER, ELECTRICAL POWER, ELECTRICAL
CX-10820/GR (20 FT)  CX-10821/GR (20FT)  CX-10822 /U (20 FT)
OR (6 FT.) CRr : ELATCEOI
[ gt N 4 Y (5 FT.!

Figure 1-1. Radio Set AN/GRC-165, including optional power cables.

Change 4 1-0



TM 11-5820-759-12

CHAPTER 1
INTRODUCTION

Section I. General

1-1. Scope

a. This manual describes Radio Set AN/ GRC-165
(radio set) [(fi -1)I and Control, Radio Set C-
7648/GRC-165 |(fig. 1-2), land covers their installation,
operation, troubleshooting, and organizational
maintenance. It also includes instructions for using the
radio set in usual and unusual conditions and for
extending the transmission distance beyond the normal
range.

b. The maintenance allocation chart appears in
and the repair parts and special tool lists

appear in

NOTE

[Appendix Dl is current as of 22 May

1970.
1-2. Indexes of Publications

a. DA Pam 310-4. Refer to the latest issue of DA
Pam 310-4 to determine whether there are new editions,
changes, or additional publications pertaining to the
equipment.

b. DA Pam 310-7. Refer to the latest issue of DA
Pam 310-7 to determine whether there are modification
work orders (MWO's) pertaining to the equipment.

WARNING

Voltages of up to 1,035 and 230 volts
ac and +800 wvolts dc exist in
Receiver transmitter, Radio RT-
902/GRC-165.Be extremely careful
not to come in contact with these
voltages. DEATH ON CONTACT can
result if operating personnel fail to
observe safety precautions. DO NOT
operate the RT-902/ GRC-165 without
an RF load; a lethal shock hazard will
exist and damage to the equipment
can result.

CAUTION
Do not make resistance
measurements in  transistorized
circuits of this equipment except as
specified; the voltages present in the
ohmmeter may destroy transistor.

NOTE
I Throughout this manual references

to RT-902/GRC-165 (rt unit) also
refers

to RT-902A/GRC-165; references to
CU1782/GRC-165 (antenna coupler) also
refers to CU-1782A/GRC-165; and references
to C-7648/GRC-165 (remote control) also
refers to C-7648A/GRC-165.

1-3. Forms and Records

a. Reports of Maintenance and Unsatisfactory
Equipment. Maintenance forms, records, and reports
which are to be used by maintenance personnel at all
maintenance levels are listed in and prescribed by T™M
38-750.

b. Report of Packaging and Handling
Deficiencies. Fil out and forward DD Form 6
(Packaging Improvement Report) as prescribed in AR
700-58/NAVSUPINST 4030.29/AFR 7113/MCO
P4030.29A, and DLAR 4145.8.

c. Discrepancy in Shipment Report (DISREP) (SF
361). Fill out and forward Discrepancy in Shipment
Report (DISREP) (SF 361) as prescribed in AR 55-
38/NAVSUPINST 4610.33B/AFR 75-18/MCO
P4610.19C, and DLAR 4500.15.

1-3.1. Reporting of Errors

The reporting of errors, omissions, and recommenda-
tions for improving this publication by the individual user
is encouraged. Reports should be submitted on DA
Form 2028 (Recommended Changes to Publications
and Blank Forms) and forwarded direct to Commander,
US Army Electronics Command, ATTN: DRSELMA-Q,
Fort Monmouth, New Jersey 07703.

1-3.2. Administrative Storage

Administrative storage of equipment issued to and used
by Army activities shall be in accordance with TM 740-
90-1.

1-3.3. Destruction of Army Electronics

Materiel
Destruction of Army electronics materiel to prevent
enemy use shall be in accordance with
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1-3.4. Reporting Equipment Improvement Management System. EIR's should be mailed directly

Recommendations (EIR) to Commander, US Army Electronics Command, ATTN:
EIR's will be prepared using DA Form 2407 DRSELMA-Q, Fort Monmouth, New Jersey 07703. A
(Maintenance Request). Instructions for preparing EIR's repy  will be furnished directy to you.

are provided in TM 38-750, The Army Maintenance

CONTROL, RADIO SET
C-7648/GRC-165 )

HANDSET
H-280/GRC-165

Gty

CABLE ASSEMBLY,

SPECIAL PURPOSE, ELECTRICAL
CX-10823/U (92 FT)

EL4TCO002

Figure 1-2. Control, Radio Set C-7648/GRC-165.
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Section Il. DESCRIPTION AND DATA

1-4. Purpose and Use

Radio Set AN/GRC-165 is a variable frequency single
sideband (Ssb) radio set, capable of transmitting and
receiving lower sideband (Isb), upper sideband (Usb),
continuous wave (Cw), and amplitude modulation (AM)
signals to be used in mobile, transportable, or fixed
installations. The radio set can be operated on any
frequency assigned in the 2- to 15-megahertz (MHz),
high frequency (hf) range, and provides an output of
100-watt peak envelope power. The radio set has been
designed for rugged service and has a splashproof case.
Compactness, high reliability, and moderate power
consumption result from the maximum use of transistors
and other solid-state devices. Digital frequency
selection

a. Receiver Transmitter, Radio RT-9021GRC-165.
Frequency range
Resolution
Frequency stability
Modulation
Type of transmission
Power output

Range
Transmitter OUtPUL IMPEAANCE......ccoiii i
Carrier suppression
Undesired sideband suppression
Harmonic suppression
Intermodulation diStOrtioN. ...........ooiuiiiiiiiiiiii e
Receiver sensitivity (SSD)..........covvviiiiii
Receiver sensitivity (AM)
Selectivity (ssb)
Selectivity (AM)
Audio power output
Power consumption (ac):

Serial numbers prior t0 #1964 .......cccoiiiieiieieeeeeeeee e

Serial numbers # 6407 through - 6444.........ccoooiiiiiiiiiiieieeeeeen

Power consumption (dc):
Serial numbers prior to # 1964
With Chopper, Electronic CV-2487/URC............cccccvvvvvveeeeenn.
With Chopper, Electronic CV-2486/URC............cccccceevvvveeeeen.n.
Serial numbers d 6407 through # 6444
With Chopper, Electronic CV-2487/URC...........ccccccvvvvvveenne.n.
WITH CHOPPER, ELECTRONIC CV-2486/URC
b. Coupler, Antenna CU-1782/GRC-165
Power rating
Input impedance
Swr 1.5to 1, or better.
Matching capability
c. Control Radio Set c-7 7648/GRC 165.
Power output
Power consumption

Change 4

is provided for both receiving and transmitting. When
used with Control, Radio Set C7648/GRC165, keying
and audio functions of Radio Set AN/GRC165 can be
remotely extended to distances of up to 92 feet (29.04
meters) (the length of Cable Assembly, Special
Purpose, Electrical C-10823/U) from the radio set.

1-5. Technical Characteristics

The technical characteristics of Receiver Transmitter,
Radio RT-902/GRC-165; Coupler, Antenna CU-
1782/GRC-165; and Control, Radio Set C-7648/GRC165
are listed in a, b, and ¢ below.

2 to 15 MHz.

kHz digital (13,000 channels).

1 part in 106 per month.

Amplitude.

Usb, Isb, AM (compatible), and cw.

Ssh: 100-watt peak envelope power.
Cw: 100 watts average.

AM: 25-watt carrier (nominal).

30 miles (42 km).

52 ohms (swr 1.5 to 1, or better).

—50 db (nominal}

—50 db.

—45 db (nominal).

—35 db (nominal).

1 microvolt for 10-db signal to noise ratio.
3 microvolts with 30-percent modulation.
300 to 3,500 Hz, 6 db.

11 kHz (nominal).

2 watts.

115 vac, 4 amperes; 230 vac, 3 amperes, 50 to 60 Hz, single
phase.

11 5 vac, 2.9 amperes; 230 vac, 1.5 amperes; 50 to 60 Hz,
single phase.

13.5 vdc, 28 amperes.
26 vdc, 15 amperes.

13.5 vdc, 27 ampers 17
27.5 vdc. 13 amperes

150-watt average power.
52 ohms.

All unbalanced antennas 9 feet or longer.

2 watts
13.5 vdc, 0.5 ampere.
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1-6. Items Comprising an Operable Equipment
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FSN Qty Nomenclature, part No., and mfr. code Fig. No.
5820-935-8038 Radio Set AN/GRC165 (This item is nonexpendable) consisting of:
5995-022-2742 1 Cable Assembly, Radio Frequency CG-34671U (6 ft 3 in.) 1-1
5995-042-5478 1 Cable Assembly, Power, Electrical CX-10820/GR (20 ft) or (6 ft) [1-1
5995-022-2741 1 Lead, Electrical CX-10817/U (2 ft 6 in.) 1-1
Lead, Electrical: 162-2175; 14304
5965-102-3803 1 Microphone, Magnetic M-143/GR
5820-935-2232 1 Mounting MT-3975/GRC165
5820-935-2287 1 Mounting MT-3976/GRC-165
5820-931-9152 1 Receiver-Transmitter, Radio RT-902/GRC165
5985-931-9128 1 Coupler, Antenna CU-1782/GRC-165 [1-1]
The following is also required:
Antenna AS-2203/GRC-165 consisting of:
5985-733-6042 1 Antenna Element AT-1039/U
5985-733-6043 1 Antenna Element AT-104/U [2-5
5985-733-6044 1 Antenna Element AT-1041/U [2-5
5985-733-6045 1 Antenna Element AT-1042/U
5820-931-9106 1 Base, Antenna Support AB-1082/GRC-165
The following is required for remote operation:
5820-931-9139 1 Control, Radio Set C-7648/GRC-165 including:
5995-042-5482 1 Cable Assembly, Special Purpose, Electrical CX-10823/U (92 ft) ----------------------
5965-102-8521 [ Handset H-280/GRC-165 [1-2]
The following may be required dependent upon power requirements:
5820-931-9030 1 Chopper, Electronic CV-2486/URC
5820-931-9031 1 Chopper, Electronic CV-2487/URC
5995-422-2743 1 Cable Assembly, Power, Electrical CX-10821/GR (20 ft) 1-1
5995-042-5481 1 Cable Assembly, Power, Electrical CX-10822/U (20 ft) (u/w sin 1964 and prior) ---- [1-1]
1 Cable Assembly, Power, Electrical CX-( ) (15 ft) (u/w s/n 4224 and later)
1-6.1. Running Spares NOMENCLATURE Common name
Deleted. Cable Assembly, Special, Electrical ------------=--------- Remote cable.
CX-10823/U (92 ft).
1-7. Common Names Chopper, Electronic CV-2486/URC --------======-====== 27.5 volt chopper.
Listed below are nomenclature assignments with Chopper, Electronic CV-2487/URC 13.5-volt chopper.

common names for the components of Radio Set
AN/GRC-165 and Control, Radio Set C-7648/GRC-165.

NOMENCLATURE Common name
Radio Set AN/GRC165 Radio Set.
Receiver-Transmitter, Radio RT.-902----------=-=-=----- Rt unit.

GRC165
Coupler, Antenna CU-1782/GRC165 ------------------- Antenna coupler.

Mounting MT-3975/GRC165
Mounting MT-3976/GRC165

Large mounting.
Small mounting.

Microphone, Magnetic M-143/GR Microphone.

Cable Assembly, RF CG3467/U -----------mmmmmmmmmaan RF cable.
(6 ft 3in.).

Lead, Electrical CX-10817/U Antenna lead-in.
(2ft6in.).

Cable Assembly, Power, Electrical ------------=---------- 115-volt ac power
CX-10820/GR (20 ft) cable.
or (6 ft).

Cable Assembly, Power, Electrical ------------=--=------- 230-volt ac power
CX-10821/GR (20 ft). cable.

Cable Assembly, Power, Electrical ------------=---------- Dc power cable.

CX-10822/U (20 ft),

or CX-( ) (15 ft).
Lead, electrical

162-2175
Control, Radio Set C-7648/GRC165 -------------=------- Remote control.
Handset H-280/GRC-165 Handset.

Ground strap.

1-8. Description of Equipment

a. Radio Set. The radio set includes an rt unit. an
antenna coupler, a microphone, and interconnecting
cables. The radio set, which includes all equipment
necessary for operation except an antenna and a
primary power supply, provides two-way communication
in either mobile or fixed station use. In some radio set
applications, the remote control will be used.

(1) The rt unit and the antenna coupler are
secured to the large mount and small mount,
respectively, which usually are bolted to a vehicular
mounting surface. The large mount has a removable air
filter through which air is drawn by a fan. This cooling
air is forced through the rt unit and exhausted out a port
in the rear panel.

(2) Except for the microphone at the rt unit
front panel, all cable connections are made at the rear
panels. Rear panel connections include the
interconnecting transmission line, an antenna lead-in, a
dc power cable, and (if used) the remote cable. All
operating controls, meters, and speaker are on the front
panels of the units, which are housed in hand-portable,
splashproof chassis with ruggedized covers.

Change 4 1-4



(3) A power supply, contained in the rt unit,
provides all the operating voltages for the radio set and
the remote control. Differences in primary power
requirements for the radio set are described in
paragraph 1-10|

(4) The radio set provides all components
necessary for operation from 115 volts ac power except
an antenna. If operation from dc power or 230 volts ac
power is desired, the additional cable and de chopper (if
required) must be separately requested.

b. .Remote Control. A complete remote control
includes the handset and the remote cable.
The remote control, when used, provides remote
operation and monitoring of the radio set keying and
audio functions. The remote control is contained in a
hand-portable, spashproof chassis with a ruggedized
cover (painted olive drab). Operating controls, a
HANDSET connector, and a speaker are mounted on
the front panel. In some vehicle or fixed station
installations, the remote control can be secured by an
attached swivel mounting bracket and can be tilted to a
convenient angle for ease of operation.

1-9. Additional Equipment Required

An antenna and a primary power source are not
supplied with the radio set but are needed for operation.
Although any whip or straight wire antenna 9 to 36 feet
in length may be used. Antenna AS-2203/GRC-165|(fig.]
[2-5) and a dipole antenna are intended for use with the
radio set.

TM 11-5820-759-12

antenna are intended for use with the radio set. The
primary power source must equal the voltage
requirement and exceed the current requirement of the
radio set.

1-10. Power Requirements

RT units with a 27.5-volt chopper installed, can 5
operate from either 27.5-volt direct current (dc), or 115-
or 230-volt alternating current (ac) primary power. Rt
units, with a 13.5-volt chopper installed can operate on
either 13.5-volt dc, 115volt ac, or 230-volt ac primary
power. Rt. units without a chopper can be operated
from ac power only.

1-11. Differences in Models

Differences in models of the rt unit, antenna coupler,
and the control unit are due to various circuit changes.
Major impact of the circuit changes is in the area of unit
weight and power consumption [para 1-5).
The changes are implemented by serial numbers
indicated in the following chart

Serial Number Assignments

Contract No.
DAABO7-
74-C-0484

Contract No.
DAABO7-
67-C-0529

Nomenclature.

RT.-902/GRC-165 1 through 1964
CU-1782/GRC-165 1 through 4999
C-7648/GRC-165 1 through

6407 through 6444
5000 and subsequent
1900 and subsequent

Change 4 1-4.1
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CHAPTER 2
INSTALLATION

2-1 Unpacking Instructions and Packing Data

a. Packing Data. When packed for shipment,
individual components of the radio set are placed in
cartons, or plastic containers, which are packed in a
wooden shipping crate. The remote control and the
handset are packaged and shipped separately in

corrugated cartons. A typical shipping crate is shown in

b. Dimensions and Weight. The shipping crate is 22
1/2 inches high by 34 1/2 inches long by 17 1/4 inches
wide, weighs 155 pounds, and occupies a volume of 7
3/4 cubic feet. The nominal dimensions and weights of
the radio set components and accessories are given in
the chart below.
NOTE

Where two values are given for the rt

unit in the chart below, the first value

applies to unit serial numbers prior

to 1964. The values given in

parenthesis apply to unit serial

numbers : 6407 through : 6444. The

first values for the antenna coupler

apply to coupler serial numbers prior

to # 5000 and the values in

parenthesis apply to serial numbers

# 5000 and up.

Dimensions (in.)
Weight

Item Width Depth Height (Ib.)
Rt. unit ----------=---meem- 18h 15-3/8 | 8 59(46 1/2)
Antenna couple---------- 5/4 15 8 9(7)
CV-2486/URC----------- 4-3/8 4 2-7/8 11
CV-2487/URC----------- 4-3/8 4 2-7/8 1h
Remote control ---------- 9 7 5Y.4 4
Large mount ------------- 17 12-3/8 23/4 8
Small mount-------------- 7 12-3/8 2'A 3

c. Removal of Contents [(fig. _2-1).The unpacking
procedures are given in (1) through (7) below.
(1) Cut and fold back the metal straps.
CAUTION
Do not attempt to pry off the wooden
cover; equipment damage may
result.
(2) Remove the nails from the wooden cover
of the packing case with a nailpuller and lift off the
wooden cover.

(3) Remove the corrugated filler and the
corrugated support; then remove the corrugated
cardboard fillers.

(4) Remove the cable assembles surrounding
the corrugated carton.

(5) With a knife or sharp instrument cut the
tape that seals the inner corrugated carton and open the
flaps. Remove the filler material that surrounds the
equipment.

(6) Remove the rt unit, the antenna coupler,
and the technical manual.

(7) Remote the rt unit and the antenna
coupler from their plastic bags.

2-2. Checking Unpacked Equipment

a. Inspect the equipment for damage that may
have occurred during shipment. If the equipment has
been damaged, fill out and forward DD Form 6

b. to see that the equipment is complete as listed
on the packing slip or as listed in Report
all discrepancies in accordance with the instructions
given in AR 735-11-2.

c. If the equipment has been wused or
reconditioned, check to see whether it has been
changed by a modification work order. If the equipment

has been modified, the MWO number will appear on the
front panel, or near the nomenclature plate.

2-3. Radio Set Installation

[Eigure 2-2lis a pictorial cabling diagram.

a. mobile Installation procedures for mobile
application of the radio set are given below.
shows a typical installation in a trailer.

NOTE

The antenna must be located within

3 feet of the antenna coupler (the

antenna coupler is used when the

whip antenna is used).

(1) Secure the large mount and the small
mount to the vehicle or trailer floor.

(2) Attach and secure the rt. unit and the
antenna coupler to their respective mount.

(3) Attach antenna and connect to antenna
coupler using the antenna lead-in.

(4) Connect RF cable between rt. unit
ANTENNA connector (fig. 2-2)l and antenna coupler
INPUT connector.
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WOODEN COVER

METAL STRAPS

CORRUGATED
FILLER (2 REQD)

CORRUGATED
SUPPORT (2 REQD)

FILLERS
PLASTIC BAGS

TECHNICAL MANUAL

COUPLEK, ANTENNA,
cU-1782/GRC~-165

MOUNTING
MT-3976/GRC~-165

SPACER

RECEIVER-TRANSMITTER,
RADIO, RT-902/GRC-165

MOUNTING
MT-3975/GRC-165

CORRUGATED
CARTON

CABLE ASSY

{5 REQD) SPACER, CORNER

BLOCK (4 REQD)

WOODEN SHIPPING
CRATE

EL4TCO03

Figure 2-1. Typical packaging.
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(5) Connect braided ground strap between rt.
unit GROUND post, and antenna coupler GROUND
post.

CAUTION
Set the rt. unit FUNCTION switch to
OFF and power selector switch S1 (at
rear panel of rt. unit) to DC. Observe
polarity of the dc power cable and
the power source.

(6) Connect the dc power cable to the DC
connector on the rt unit, and the spade lug to the vehicle
battery or generator (red to positive, black to negative).

(7) If the remote control is to be used,
connect the remote cable to the REMOTE connector on
the rt. unit and to the connector at the rear of the remote
control.

(8) Store technical manuals, running spares,
and extra cables in a designated or protected place.

b. Fixed Station Installations. Installation

procedures for fixed station operation are given below.
NOTE
Refer to|paragraph 2-4 and figure 2-2|
If operation requires the use of the
antenna coupler, place it not farther
than 3 feet away from the antenna.
The rt. unit can be installed at a
distance of up to approximately 100
feet (30.5 meters) from the antenna
coupler, or approximately 92 feet
(29.04 meters) from the remote
control; however, best operation is
achieved by wusing the rt. unit
mounted next to the antenna
coupler, with the remote control
located at a convenient distance
away (some distance less than the
length of the remote cable). The
dipole antenna or straight wire
antenna is connected direct to the rt.
unit.

(1) Place the rt. unit and the antenna coupler
(if the whip antenna or an unbalanced antenna is used)
at the desired location. If shock mounting is used,
secure the large mount and the small mount and attach
the rt. unit and the antenna coupler, respectively.

(2) Connect the antenna to the antenna
coupler ANT. connector

(3) Connect the RF cable between the rt. unit
ANTENNA connector and the antenna coupler INPUT
connector.

(4) Connect the braided ground strap
between the rt. unit GROUND post and the antenna
coupler GROUND post.

CAUTION

Observe polarity of the power cable
and the power source. If operating
on ac primary power, make sure that
power selector switch S1, at the rear
of the rt. unit, is set to the position
corresponding to the primary power
voltage.

(5) Connect the dc power cable to the rt. unit
DC connector if dc primary power is being used. For ac
operation, connect either the 115-volt ac power cable or
the 230-volt ac power cable to the rt. unit 115 VAC /
230 VAC connector.

(6) If remote control operation is to be used
install the remote cable to the rt. unit REMOTE
connector and to the connector at the rear of the remote
control.

(7) Store technical manuals. and extra cables
in a designated or protected place.

2-4. Siting

a. Effective communications and anti
jamming require antenna siting. A site is generally
best when it is flat, high, and clear. If possible, avoid
mountains, hills, heavily wooded areas, and jungles.
Obstructions, such as buildings (especially those
containing large amounts of metal), trees, or large
objects should not be near the antenna.

b. The type of surface where the antenna is
located and over which radio fquency (RF) energy
travels is important. The best surfaces are clay, loam,
marsh or swamp, alkali soil, and water (lakes, bays, and
oceans). The worst are coral, dry sand, and rock.
Dense jungles are especially poor because ground wave
rnge {ﬁaﬁﬁwill be greatly reduced.

c. Communications can usually be established
between mountains, hills, and obstructions if there is an
unobstructed path direct to the desired remote station.
Use this condition to reduce the effects of enemy
jamming. Block the jamming signals with an obstruction
near the antenna in the direction of the source. If
possible, provide an unobstructed path to the desired
signal.

d. Avoid interference from power and telephone
lines, radar sets, and field hospitals. If possible,

Change 4 2-3



RECEIVER- TRANSMITTER, RADIO
RT-902/GRC-165

TM 11-5820-759-12

MICROPHONE, MAGNETIC COUPLER, ANTENNA BASE,
M-143/GR CU-1782/GRC-165 ANTENNA
SUPPORT

N 2/GRC-165

(NOTE 6)
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®) NOTE 7

3.

®

ANTENNA  GROUND

®

GROUND

AB-108

NPUT

—if

MOUNTING
MT-3976/GRC-165

CABLE ASSEMBLY,
POWER,ELECTRICAL

CABLE ASSEMBLY, (NOTES 4 85)
POWER,ELECTRICAL

Eh Q"‘\V

LEAD,ELECTRIC

AL

CG-3467/U (6 FT-3IN.)

BRASS
MOUNTING \TERMINAL
MT-3976/GRC-165 \

LEAD, ELECTRICAL
(GROUND STRAP)

CX-108I7/U (2FT-6IN.)

ku:w. ELECTRICAL

CX-10820/GR(20FT)(6FT)
OR CX-10821/GR (20 FT)
(NOTES 1&2)

CABLE ASSEMBLY,

SPECIAL PURPOSE,

ELECTRICAL
CX-10823/U
(92 FT)

CONTROL, RADIO SET
C-7648/GRC-165

HANDSET
CONNECTOR

FOR RT UNITS PRIOR TO S/N 1964,
FUSE HOLDERS ARE INDICATOR TYPE.

I?.

HANDSET
H-280/GRC-165

6. CONNECTOR J2 1S SAME TYPE AS J1 PRIOR
TO RT UNIT SERIAL NUMBER 1964 AND MATES
WITH CABLE CX-10822/U (20 FT). RT UNITS
SERIAL NUMBER 4224 AND UP HAVE LATER
CONNE]CTOR AND MATE WITH CABLE CX-
(S FT).

NOTES!

. CABLE ASSEMBLY,POWER ELECTRICAL
CX-10820/GR IS USED FOR 115 VAC
OPERATION ONLY.

2. CABLE ASSEMBLY, POWER ELECTRICAL
CX-10821/GR IS USED FOR 220 VAC
OPERATION ONLY.

3. MICROPHONE, MAGNETIC M-143/GR MATES
WITH "HANDSET" CONNECTOR ON FRONT
PANEL OF RT UNIT.

4, CABLE ASSEMBLY, POWER ELECTRICAL
CX-10822/U (20 FT) 1S USED FOR DC
OPERATION WITH RT UNITS PRIOR TO
SERIAL NUMBER 1964.

5. CABLE ASSEMBLY, POWER ELECTRICAL
CX- (ISFT) IS USED FOR DC
OPERATION WITH RT UNIT SERIAL NUMBER
4224 AND UP.

EL4TCO04

Figure 2-2. Radio Set AN/GRC-165 and Control, Radio Set C-7648/GRC-165 pictorial cabling diagram.
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Figure 2-3. Radio Set AN/GRC-165, typical trailer installation

try several locations within the general area and select
the one that provides best signal reception from the
desired stations.

2-5. Ranging

a. Under most conditions, a reliable
communications range of 30 miles is provided by the
radio set. Greater ranges require using the current
propagation conditions to their full advantage as well as
providing a good antenna and site. Both groundwave
propagation and skywave propagation should be used
for their advantages, and each should be considered
when the operating frequencies are selected.

b. The groundwave propagation range, which is
nominally 30 miles, can be increased to 100 miles

2-5

by using the lowest available frequency and the longest
antenna, such as either a 35-foot whip antenna, or a
straight wire antenna. The longwire antenna length is
determined by the following equation:

490
frequency MHz

Length (in feet) =

c. Skywave propagation refers to RF signals
reflected back to the earth from the ionosphere. This
enables communications over distances greater than
would be possible with groundwave propagation. When
using skywave propagation, always start with the highest
available frequency and work down the frequency range
until contact is made. Since the ionosphere changes
with the time of day, daytime frequencies will be higher
than



l dipole fixture.

nighttime. Try 9 to 15 MHz in the ,daytime and 6 to 12
MHz during the night.

2-6. Recognition of Jamming

It is likely that under real or simulated tactical conditions
the rt unit will be jammed by the enemy. Unusual
noises or strong interference heard from the rt. unit may
be enemy jamming, signals from a friendly station, or
noise from a local source, or the rt. unit may be
defective. To determine whether the interference is
originating in the rt. unit, -disconnect the antenna, or
short the ANT terminal to the chassis. If the
interference continues, the rt. unit is defective. If the
interference disappears, enemy jamming may be
present. The jamming signals are typed as continuous
wave or modulated. These signals may be intended to
block a single frequency (this is called spot jamming), or
the enemy may use one or several transmitters to jam
or block a band of frequencies (barrage jamming).

2-7. Antenna Assembly

Antennas are not supplied with the radio set; however,
any straight-wire antenna, 9 feet or longer, can be used.
A dipole antenna and a 16foot whip antenna are
intended for use with the radio set. Greatest range is
provided by the dipole antenna; however, directivity,
resonance (operationally limited to one frequency), and
erection time usually limit this antenna to specific fixed
station functions.

a. Dipole Antenna. A dipole antenna is usuall
erected between two supports as shown in A
Because of terrain or the availability of only one support,
the one-support dipole antenna (inverted V), shown in B,

can be used. Assemble and erect the dipole
antenna as follows:

NOTE
Dipole antennas should be erected
perpendicular to the direction of
communication and connected directly
to the rt. unit ANTENNA connector.

(1) Attach each antenna wire to the

TM 11-5820-759-12

CAUTION
Damage to the rt unit will result if
operation is tried on a frequency
other than the resonant frequency of
the dipole. If operating frequency is
changed, adjust the length of the
dipole as described in (2) below.

(2) Determine the length of each leg from the
appropriate formula for the operating frequency of the rt
unit.

(a) For the two support (horizontal) dipole:

Length of each wire (feet)= . 234
frequency (MHz)
Length of each wire (meters)= 71.3

frequency (MHz)
(b) For the inverted V-dipole antenna:

Length of each wire (feet)= 245
frequency (MHz)
Length of each wire (meters)= 74.5

frequency (MHz)

(3) Connect the dipole antenna lead-in to the
rt. unit ANTENNA connector.

(4) Erect the antenna between the supports
as follows:

(&) The two-support (horizontal) dipole
antenna will be approximately 20 feet, or 6 meters, in
height.

(b) The inverted V-dipole antenna
connections at end poles should be a minimum of 6
feet, or approximately 1.9 meter, from the ground. The
center pole should be one-third of the total length of the
antenna wire. Route the lead-in down the pole.

NOTE
Operator and organizational
maintenance personnel should be
familiar with the requirements of TB
SIG 291 before attempting
installation and operation of the
equiptnent with a whip antenna.

b. Antenna AS-2203/GRC-165 (16-Foot Whip
Antenna) (fig. 2-5). This antenna consists of four 4-foot
sections with a support base.

(1) Attach Base, Antenna Support AB-
1082/GRC-165 (antenna support), through a 1 13/16-
inch hole and secure it with the nut supplied.

(2) Assemble the four antenna sections by
screwing them end to end; then screw the whip antenna
assembly into the antenna support threads.
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CORD R
WIRE DIPOLE

FIXTURE

3 CORD !-
DIRECTION OF
BEST TRANSMISSION }
AND RECEPTION
COAXIAL
CABLE
SUPPORT
TO
RADIO SET
o~
Al .
SUPPORT
A.TWO SUPPORT DIPOLE. /J,.__
DIPOLE

FIXTURE

4 DIRECTION OF
BEST TRANSMISSION

AND RECEPTION

TO
RADIO SET
SUPPORT

B.INVERTED V-DIPOLE.
TM5820-759-12-7

Figure 2-4. Typical dipole antenna installation
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(3) Connect the antenna lead-in wire to the Use a soldered terminal: be careful to remove all flux
brass terminal on the antenna support : with trichloroethane.

ANTENMA SECTIONS
W

BASE, ANTENNA
SUPFORT
AB-1DBZ /GRC-165 |

TM5820-T59i12-8

Figure 2-5. Antenna AS-2203/GRC-165.
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CHAPTER 3

OPERATING INSTRUCTIONS

Section I. OPERATOR CONTROLS, INDICATORS, AND CONNECTORS

3-1. General

This section describes the function of each| control,
indicator, and connector of the radio set and the remote
control. Haphazard operation and improper setting of
controls can result in poor operation and possible
damage to the equipment. Become familiar with the
function of each control before operating the
equipment. To prevent damage to the radio set,
observe the following precautions:

a. Check to see that switch S1 (at the rear panel
of the rt unit) is set at the position corresponding to the
voltage of the primary power source being used before
primary power is applied.

b. During preliminary tuning, rotate the rt. unit
TRANSMIT AUDIO control fully clockwise to TUNE.
This action automatically limits the rt. unit power output
to 25 watts to prevent damage to the rt. unit and the
antenna coupler during tuning.

3-2. Rt. Unit Controls, Indicators, and Connectors
The rt. unit operating controls, indicators, and
connectors and their function are listed ina and b below.

a. RT Unit Front Panel Swvitch.es, Controls,
Indicators, and Connectors (fig. 3-1).

Control, indicator, or connector

Function

HANDSET CONNECLON.....ceeiiiiiiieeiiiiiee et veee e

FREQUENCY KILOCYCLES
controls (4).

FUNCTION SWIitCh .....c.oiiiiiiiiiiiiciet e

RF GAIN control
NOISE LIMITED switch

SPEAKER SWITCH

PRESELECTOR control

PA TUNE control
HEADPHONE connector

Used for local handset, microphone, or hand key connections to rt. unit.
Select operation frequency in kHz: 1,000, 100-, 10-, and 1-kHz increments.
The 1-kHz knob is pulled out for vernier tuning between channels.

Switch position

Equipment response
Disconnects primary power.
---Applies power to circuits requiring warm-up before operation.
a. Applies primary power

b. Selects upper sideband.
c. Receive and transmit switching are controlled by microphone or

handset push-to-talk switch.
. Applies primary power.
b. Selects lower sideband.
c. Receive and transmit switching are controlled bymicrophone or

handset push-to-talk switch.
. Applies primary power.
b. Selects amplitude modulation.
c. Receive and transmit switching are controlled by microphone or

handset push-to-talk switch.
. Applies primary power.

b. Selects continuous wave operation.
c. Transmitter is switched and held on for 1 second by closing hand key,
after which it automatically returns to receive if hand key is released.

Adjusts receiver sensitivity.
Switches noise limited circuitry on and off.
Switches speaker on and off.
Adjusts tuning of RF amplifier.
Adjusts tuning of power amplifier.
Allows monitoring of audio signals with headphones.

3-1
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Control, indicator, or connector Function
Mode Action

MELEE e e Transmit--------------- Indicates transmitter power output.

Receive --------------- Indicates received signal strength.

Switch position Equipment response

KEYLINE switch..........cccooiiiiiiiiii . LOCAL ---------mmmemem- Permits local keying at HANDSET connector only.

LOCAL/REMOTE------- Allows reinote keying (at REMOTE connector) in

addition to local keying.

SPEAKEN ..ottt For monitoring audio signals locally.
RECEIVE AUDIO control ...............cceeeeee Adjusts local received audio level.
TRANSMIT AUDIO control...............eeeeen.. Adjusts transmitter drive level.

METER SPEAKER

ya L
ya

7 7 M)

KEYLINE (7 M)
LOCAL @ @ o« % e e %o
* * L ] L]
*\ D [ ] L AN L]
Py o TUNE » (Y

TRANSMIT AUDIO RECEIVE AUDIO

—\

<~
JPasit } g S

MCS

HEADPHONE LOCAL /REMOTE { j
MCS
CEAS Ay,

oN hd

ON L) 4
. U
@ @)
o\ p (]

SPEAKER NOISE . .

SWITCH LIMITER RF GAIN

FUNCTION

Q

HANDSET

i \
PRESELECTOR 10 KHz CONTROL
LOCK

1000 KHz CONTROL 100 KHz CONTROL | KHz CONTROL
TMS5820-759-12-9

Figure 3-1. Receiver-Transmitter, Radio RT-902/GRC-165 front panel.
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2
VAC  VAC

J3 4A 3A
S

30

ANTENNA GROUND

nc @
O ©, ©

XF| XF2 va

!

-

REMOTE

NOTE:

FOR RT UNLTS PRIOR TO SERIAL NUMBER 1964
CONNECTOR J2 IS SAME TYPE AS CONNECTOR
JI AND FUSE HOLDERS XF1AND XF2 ARE

INDICATOR TYPE. EL4T0005
Figure 3-2. Receiver-Transmitter, Radio RT-902/GRC-M5, rear panel

b. Rt. Unit Rear Panel Switch, Indicators, and Connectors (fig. 3-2).

Control, or connector Function
REMOTE €cONNEector J3........ccooeveiiniinieiinis s . Connector for remote cable.
Power selector switch S1........cccccviiiiiiinieie e . Permits operation on either ac or dc primary power by selecting proper power connector and internal
circuitry.
Switch position Action
1I5VACAA - i Permits operation with 115-volt ac power at J1.
.. 230 VAC 3A Permits operation with 230-volt ac power at J1.
DC Permits operation with 13.5- or 27.5-volt dc power at J2.
Depending on which dc chopper is installed in rt unit.

DC fUSE XFL ..ottt e ] .. Dc primary power fuse:

...................................................................................... . 25 amperes (type AGC) for 13.5-volt dc operation,

15 amperes (type AGC) for 27.5-volt dc operation. |

AC FUSE XF 2.t et ] .. Ac primary power fuse:

. 4 amperes (type AGC after unit serial number 5139) for | 15 volts ac, U
...}. 3 amperes (type AGC) for 230 volts ac.

ANTENNA CONNECLON J4.....coiuiiiiiiiiiiiiieieent e . Connector for long wire antenna, dipole antenna, or antenna coupler.
GROUND CONNECEON.....c.eiiiiiiieiic st e . External ground terminal.

DC connector J2........ccccveeveeevivveennne. . Dc primary power connector.

{115 VAC/230 VAC connector 11... Ac primary power connector.

33. Antenna Coupler Switches, Controls connectors of the antenna coupler and their function are
Indicators, and Connectors listed below.

The operating switches, controls, indicators, and
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Figure 3-3l Coupler, Antenna CU-1782/GRC-165, front panel

a. Antenna, Coupler Front Panel Switches, Controls, and indicators|[(fig. 3-3).

TM 11-5820-759-12

Control, indicator,

or connector

Function

COURSE TUNE switch
LOAD control...............
Load counter................
FINE TUNE control
Fine tune counter.........
Meter switch

Selects a fixed element in matching network.
| Digital readout of LOAD control position.
. Digital readout of FINE TUNE control position.

| Indicates range of forward and reflected power.

| Vernier control for tuning to resonance in matching network.
. Adjusts matching network to minimize reflected power.

| Selects meter to indicate forward or reflected power.
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b. Antenna coupler rear Panel Connectors|(fig. 3-4).
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Connectors

Function

Connects rt unit RF cable to antenna coupler.
Connects antenna lead-in to antenna coupler.
Connects external ground to antenna coupler.

GRAQUND

® SPEAKER FUNCTION
/ SWITCH
([ £ ¥ 3)
(< = \

&)

INPUT

@

9
C___
L
LN

PARALLEL
SPEAKER HANDSET]

VOLUME HANDSET

B

@ Q OFF :

TM5820-759-12-13

Figure 3-5. Control Radio Set C-7648/
GRC-1i5, front panel.

3-4. Remote Control Switch, Control, Speaker,
and Connectors

The switches, control, speaker, and connectors of the
remote control and their function are listed below.

Figure 3-4. Coupler, Antenna CU-17821/

NOTE

The connector for the remote cable
TM5820-759-12-12 is located at the rear of the remote

control and is not shown in ffigure 3-5.

GRC-165, rear panel.

Controls, and connectors

Function

VOLUME control and OFF switch

HANDSET connector

Function switch -

Speaker

J2 connector (located at rear panel |

(not shown)).

...... ..Switches remote control primary power and key line, and controls audio amplifier gain In

OFF position, primary power is switched off and rt unit key line is open.

................................ ..Provides remote handset, microphone, or hand key connections.

Switch position Equipment response
....................................... ..SPEAKER ------------ Allows audio output from rt unit to speaker only.
HANDSET ------------- Allows audio output from rt unit to handset only.
PARALLEL ------------- Allows audio 