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Turn switch @ on transmitter to OFF.

Turn on the power supply,

Be sure the key or mike switch is not closed.
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3.

Turn switch @ (on xmtr) to SEND when communicating with another set. For reception
only, turn @ to STANDBY (except when using the generator power supply).

. Tum switch @ to the type of reception desired.
. Turn switch @ to the band position desired.

. Turn cor&iol @ to the frequency desired and lock the TUNING dial. For CW reception,

control must be turned slightly above or below the transmitted signal frequency.

. Turn controls @ and ® for a comfortable listening level in the headset. Rotating

these controls counterclockwise reduces the volume in the headset.
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WARNING

DANGEROUS VOLTAGES EXIST IN THIS EQUIPMENT
Be careful when working on the 425- and 580-volt de high-voltage ecirecuits.

DON'T TAKE CHANCES!

EXTREMELY DANGEROUS VOLTAGES
EXIST IN THE FOLLOWING UNITS OF RADIO SET AN/GRC—9(*):

RECEIVER-TRANSMITTER RT-77(*)/GRC-9 ____________ 425 to 580 volts
DYNAMOTOR-POWER SUPPLY DY-88/GRC-9____________ 580 volts
DYNAMOTOR-POWER SUPPLY DY-105/GRC-9X _____________ _____ ______ 580 volts

. VIBRATOR POWER SUPPLY PE-237______________ __ ___  ___ 580 volts
POWER SUPPLY PP-327(*)/GRC-9Y______ _ ______ e~ 580 volts

GENERATOR GN-68-(*) _________ 425 volts
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Figure 1. Typical applicotions for Radio Set AN/ GCRC-9(").
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CHAPTER 1
INTRODUCTION

Section . GENERAL

1. Scope

a. This manual contains information for the
installation, operation, maintenance, and repair
of Radio Set AN/GRC-9(*) (fig. 1).

b. Official nomenclature followed by (*) is
used to indicate all models of the item of equip-
ment included in this manual. Thus, Radio Set
AN/GRC-9(*) represents Radio Sets AN/GRC--
9, AN/GRC-9A, AN/GRC-9X and AN/GRC-
9Y; Headset HS-30-(*) (not supplied) repre-
sents Headsets HS-30-A through —H, —J, through
~M, -R, and -U; Receiver-Transmitter RT-
77(*) /GRC-9 represents Receiver-Transmitters
RT-77/GRC-9 and RT-77A/GRC-9; Generator
GN-58-(*) represents Generators GN-58 and
GN-58-A; and Power Supply PP-327 (*) /GRC-
9Y represents Power Supplies PP-327/GRC-9Y
and PP-327TA/GRC-9Y. Power Supply PP-
327 (*) /GRC-9Y is covered in TM 11-5070.

¢. Forward comments on this publication dir-
rectly to: Commanding Officer, The Signal Corps
Publications Agency, Fort Monmouth, N. J.

2. Forms and Records

a. Unsatisfactory FEquipment Reports. DA
Form 468 (Unsatisfactory Equipment Report)
will be filled out and forwarded to the Officer of
the Chief Signal Officer as prescribed in AR
700-38.

b. Damaged or Improper Shipment. DD Form
6 (Report of Damaged or Improper Shipment)
will be filled out and forwarded as prescribed in
AR 700-58.

¢. Preventive Maintenance Forms.

(1) DA Form 11-238 (Operator First Ech-
elon Maintenance Check List for Signal
Corps Equipment (Radio Communica-
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tion, Direction Finding, Carrier, Ra-
dar)) will be prepared in accordance
with instructions on the back of the

form (fig. 52).
DA Form 11-239 (Second and Third

(2)

Echelon Maintenance Check List for
Signal Corps Equipment (Radio Com-
munication, Direction Finding, Carrier,
Radar) ) will be prepared in accordance
with instructions on the back of the

form (fig. 53).

3. Nomenclature and Common Name

A list of the nomenclature assignments for the
components of Radio Set AN/GRC-9(*) is given
below. A common usage name as used in this
manual is indicated after each component.

Nemenclature

Common name

Radio Set AN/GRC-9(*)
Receiver-Transmitter
RT-77(*)/GRC-9.
Vibrator Power Supply
PE-2317.
Power Supply PP-
327(*)/GRC-94.
Dynamotor-Power Supply
DT-88/GRC-9.
Dynamotor-Power Supply
DY-105/GRC-9X.
Battery BA—48
Generator GN-58~(*)
Headset HS-30-(*)
Antenna AT-101/GRC-9
Antenna AT-102/GRC-9
Mast Section MS-116 or
MS-116-A.
Mast Section MS-117 or
MS-117-A.
Mast Section MS-118 or
MS-118-A.

Radio set

Receiver-transmitter,
transmitter, receiver.

Vibrator power supply

Ac power supply
Dynamotor power supply
Dynamotor power supply
Battery power supply
Generator power supply
Headset

Long-wire antenna
Long-wire antenna

Whip antenna

Whip antenna

Whip antenna




Section il. DESCRIPTION AND DATA

4. Purpose and Use

a. Radio Set AN/GRC-9(*) is a low-power
radio transmitter and receiver that may be used
in either ground or vehicular installations. The
radio set receives and transmits continuous-wave
(cw), amplitude-modulated (am), and modulated
continuous-wave (mew) radio-frequency (rf)
signals in the 2- to 12-megacycle (mc) range.

b. A complete radio set consists of a basic unit
plus an installation kit. The basic set which in-
cludes the power supplies, the installation kit,
that varies for each type of vehicle (par. 22h),
and the complete radio set each have individual
stock numbers. A general purpose kit (par. 22i)
is also available for ground installations.

¢. Power supplies are interchangeable in the
radio sets (fig. 2). Gasoline-engine-driven gen-
erator Power Unit PE-162-A, PE-162-B, or
PE-162-C (not supplied )may also be used.
Battery BA-48 (not supplied) can be used for
the receiver and part of the transmitter. The
nomenclature of the radio set, the power supplies
furnished, and how they are used are shown in
the chart below:

Radio set Power supplies

Radio Set AN/GRC-9|Vibrator Power Supply PE-
237 (for vehicular use).
Generator GN-58-(*) (for

ground use).

Radio Set AN/GRC-9A | Dynamotor-Power Supply
DY-88/GRC-9 (for
vehicular use).

Generator GN-58-(*) (for
ground use).

Radio Set AN/GRC-9X | Dynamotor-Power Supply
DY-105/GRC-9X (for
vehicular use).

Generator GN-58-(*) (for
ground use).

Radio Set AN/GRC-9Y | Power Supply PP-

327(*) /GRC-9Y (for
ground use).

Generator GN-58-(*) (for
ground use).

d. Microphone T—45 or T-17 (not supplied) is
used for voice and Key J—45 is used to key the
transmitter. A 6-, 12-, or 24-volt direct-current

4

(de) vehicular storage battery (not supplied)
furnishes input power to Vibrator Power Supply
PE-237 and Dynamotor-Power Supply DY-88/
GRC-9. Only a 24-volt storage battery (not
supplied) can be used with Dynamotor-Power
Supply DY-105/GRC-9X. When an electronic
power supply is not available, the receiver-trans-
mitter may be operated by using the generator
power supply. If the battery power supply is to
be used, it must be used in eonjunction with the
generator power supply. Alternating current
(ac) of either 115 or 230 volts is required at the
input source of Power Supply PP-327(*) /GRC-
9Y.

5. System Application

Radio Set AN/GRC-9(*) is used to communi-
cate with any ew, mcw, or phone equipment that
operates within the 2- to 12-mec band. It can be
used an an isolated unit or in a net group. Figure
3 shows some of the communication sets than can
be used with the radio set in system operation.

6. Technical Characteristics

a. Transmitter.

Frequency range:

Band1________________| 6.6 to 12 me.
Band 2 - ——-—-3.6 to 6.6 mc.
Band3________________: 2.0 to 3.6 me.
Transmitter type___________ Crystal or master-oscilla-
tor power amplifier.
Crystal channels____________ Two in each band.

Types of signals transmitted_Cw, mcw, and phone.
Distance range:1
Cw:
Ground operation____30 miles.
Vehicular operation_20 miles.
Mecw:
Ground operation___20 miles.
Vehicular operation 10 miles.
Voice:
Ground operation___10 miles.
Vehicular operation_10 miles.
Antennas:
Ground operation___Whip or long-wire.
Vehicular operation Whip.

Type of modulation_________ Amplitude.
Number of tubes___________. 5.
Weight ___________________ 29 pounds.

1 These values are approximations, since the range will vary
considerably according to terrain, atmospheric conditions, fre-
quencies, and time of year, month, and day.
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AN/GRC-9(%)

MEGACYCLES |
o 1.8 20 2.];3.{3 315 Q.IO ‘.l 5.l .l5 l J L I l 1 l L . E .
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AN/GRC-19

|:> RECEIVING

TRANSMITTING

TM263-312

Figure 8. Communication sets for system use with Radio Set AN/GRC-9(*).
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Power source input with
transmitter operating:
Vibrator Power Supply

PE-237:
6-volt, high-power 27 amperes.
position.
6-volt, low-power 24 amperes.
position.
12-volt, high-power 13.2 amperes.
position.
12-volt, low-power 11 amperes.
position.
24-volt, high-power 7 amperes.
position.
24-volt, low-power 6.2 amperes.
position.
Dynamotor-Power Supply
DY-88/GRC-9:
6-volt, high-power 22.2 amperes.
position.

Power output:2

6-volt, low-power 20 amperes.
position.

12-volt, high-power 12.2 amperes.
position.

12-volt, low-power
position.

24-volt, high-power 6.7 amperes.
position.

24.volt, low-power
position.

11.1 amperes.

6.1 amperes.

Dynamotor-Power Supply
DY-105/GRC-9X:
24-volt, high-power 6.7 amperes.
position.
24-volt, low-power
position.
Power Supply PP-327(*)/GRC-9Y (refer to TM
11-5070 for technical characteristics).

6.1 amperes.

Power Supply PP-327(*) /GRC-9Y or
Vibrator Power Supply Generator Dynamotor-Power Supply

MOD-PWR PE-237 GN-58-(*) DY-88/GRC-9 or

switch, DY-1056/GRC-9X
D position [

PHONE CwW PHONE CwW PHONE CW
HI 7 watts 15 watts 3.6 watts 10 watts 7 watts 15 watts
LO 1 watt 5 watts 1.2 watts 5 watts 1 watt 5 watts

2 These values are only approximate and will vary with frequency.

b. Receiver.

Frequency range:

Band1.________________ 6.6 mc to 12 mec.

Band 2________________ 3.6 me to 6.6 mec.

Band3____.____________ 2.0 mc to 3.6 me.
Receiver type______________. Superheterodyne.
Types of signals received____Cw, mcw, and phone.
Number of tubes___________. 7.
Weight____________________ 8 pounds.
Intermediate frequency. ___. 456 ke
Method of calibration_______ Built-in crystal oscillator.
Calibration points__________ 200-ke intervals.

Power Source input using standby section of Vibrator
Power Supply PE-237 or Dynamotor-Power Supply
DY~88/GRC~9 or DY-105/GRC-9X:

6-volt battery__._.______ 1.25 amperes.
12-volt battery_________. 8 ampere.
24-volt battery3________. 6 ampere.

3 Dynamotor-Power Supply DY-105/GRC~9X requires a 24-volt de
supply only.
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Power supply:
Vehicular intallation:
6-, 12-, or 24-volt
storage battery.

Vibrator Power Supply
PE-237 or Dynamotor-
Power Supply DY-
88/GRC-9 or DY-
105/GRC-9Xa3.

24-volt storage Dynamotor-Power Supply
battery. DY-105/GRC-9X.
Ground installation_____ Generator GN-58-(*),
Power-Supply PP-
327(*)/GRC-9Y, or
Battery BA—48.
Power required by receiver:

A-power___ ___ ___ . _ 1.4 volts at .45 ampere
(maximum).
B-power____________ 105 volts at .02 ampere
(maximum).
Antenna___________________ Uses same antenna as
transmitter.
¢. Vibrator Power Supply PE-237.
Supply requirements _ ______ 6-, 12-, or 24-volt vehicu-

lar battery.



Full-load output:

Section Early models Late models

Heavy-duty:

Transmitter plates 475 v at 90 ma 580 v at 100 ma

Transmitter filaments 6.5 vat2amp 6.6 vat 2amp

Receiver plates 105 v at 42 ma 120 v at 46 ma

Receiver filaments 1.36 vat 450 ma 1.5 vat 500 ma

Keying relay 6.0 v at 500 ma 6.9 vat 575 ma
Standby:

Receiver plates 100 v at 17 ma 110 vat 18.5 ma

Receiver filaments 1.35 v at 460 ma 1.5 at 500 ma

Full-load input (a and

b above) :
Weight ____________ _______ 88 pounds.
d. Generator GN-58—(*).4

Supply requirements________ Hand-operated.

Full-load output____________ Transmitter plate, 425
volts at 115 ma. Re-
ceiver plate, 105 volts at
32 ma. Transmitter
filament 6.3 volts at 2.5
amperes. Receiver fila-
ment, 1.4 volts at 465
ma.

Weight____________________ 29 pounds.

e. Dynamotor-Power Supply DY-88/GRC-9.

Supply requirements________ 6-, 12-, or 24-volt vehicu-

lar battery.
Full-load output:

Send section_______ Transmitter pa screen and
plates, 580 volts at 100
ma; transmitter fila-
ments, 6.3 volts at 2
amperes; receiver and
transmitter plates and
screens, 105 volts at 45
ma receiver filaments,
1.4 volts at 500 ma;
keying relay, 6.3 volts
at 575 ma.

1 These values are approximate and will vary with change in
crank speed.

7. Table of Components

Standby section_.___ Receiver plates, 105 volts
at 17 ma; receiver fila-
ments, 1.4 volts at 500

ma.
Full-load input (a and
b above) :
Weight____________ 85 pounds.

f. Dynamotor-Power Supply DY-105/GRC-
9X.

Supply requirements________ 24-volt vehicular battery
(not supplied).
Full-load output:

Send section_______! Transmitter pa screen and
plates, 580 volts at 100
ma; transmitter fila-
ments, 6.3 volts at 2
amperes; receiver plates
and screens, 105 volts
at 45 ma; receiver fila-
ments 1.4 volts at 575
ma.

Standby section____ Receiver plates, 105 volts
at 17 ma; receiver fila-
ments, 1.4 volts at 500

ma.
Weight____________ 38 pounds.
Full-load input (a and
b above).

g. Power Supply PP-327(*)/GRC-9Y. For
technical characteristics, refer to TM 11-5070.

Required Length Width Depth Weight
Component No. {in.) (in.) {in.) (Ib)
Vibrator Power Supply PE-237 (fig. 10) 20 10% 10% 74
(AN/GRC-9).
or
Dynamotor-Power Supply DY-88/GRC-9 (fig. 13 113 9% 35
11) (AN/GRC-9A).
or
Dynamotor-Power Supply DY-105/GRC-9X (fig. 13% 14% 10 38
12) (AN/GRC-9X).
or
Power Supply PP-327(*)/GRC-9Y (AN/GRC-
9Y) (Refer to TM 11-5070).
AGO 10018A



Component

Required

Width
(in.)

Depth Weight
(in.) (1b)

Length
(in.)

Hardware kit for vehicular power supply issued
Generator GN-68-(*) (fig. 13)
Manuals
Mast Base MP-65 (fig. 4)
Mounting MT-350/GRC-9 (fig. 4)
Hardware kit for Mounting MT-350/GRC-9
Receiver-Transmitter RT-77(*)/GRC-9 (fig. 4)
Cord CD-1086 (fig. 42)
Cord CD-1086
Bag BG-175 (fig. 13
Bag BG-175 (fig. 13)
Cord CD-1119 (fig. 42)
Panel Cover CW-109/GRC-9 (fig. 29)
Bag BG-172 (fig. 5) containing:
Wire W-128 (10 ft)
Guy GY-12
Guy GY-42
Antenna AT-101/GRC-9
Antenna AT-102/GRC-9
Reel RL-28
Reel RL-29
Counterpoise CP-12
Counterpoise CP-13
Bracket FT-515
Key J-45
Halyard M-378
Halyard M-379
Box BX-53 (fig. 7)
Loudspeaker LS-T7 or LSAT-A or Permanent
Magnet Loudspeaker LS-203/U.
Roll BG-174 (fig. 6) containing:
Mast Section MS-116 or MS-116-A
Mast Section MS-117 or MS-117-A
Mast Section MS-118 or MS-118-A
Stake GP-27-A or GP-27-B
Leg LG-2-B or LG-2-A
Leg LLG-3-B or LG-3-A
Cord CD-1086 (7 ft)
Insulator IN-127
Crank GC-7, hand
Mast section spares (par. 21)
Set of tuning spares (par. 21)

(=T S

I e R S o S S S S T gy

DO = M DO M R R GO

=t

10% T% 8 22%
17% 3% 3% 3
39% 4

16 13 8
84 2

44
10 8 10% 2
16% 12% 15 2
34 1
16% 11% 31 1
13 13 10

42 10 414 25

84

Total weight (Ib)

265%

Note. This list is for general information only. See SIG 7 and 8
8. Description of Receiver-Transmitter RT—
77(*)/GRC-9

&. The receiver-transmitter (fig. 4) consists of
separate receiver and transmitter sections. These
sections are mounted in a metal case that has a
tight-fitting removable metal cover. This panel

AGO 10018A

AN/GRC-9 for information pertaining to requisition of spare parts.

cover, Panel Cover CW-109/GRC-9, has a rub-
ber seal around the edge to prevent water from
entering the set in case of immersion. When the
cover is installed on the metal case, the entire
assembly will float. All jacks and controls, except
one, are located on the front panel. These com-

9



_— ROLL BG~174 VIBRATOR POWER SUPPLY
(ANTENNA EQUIR) PE - 237

- BAG BG-IT2

- (ACGESSORIES)
BAG BG-I75
CONTAINING
GENERATOR
GN - 58~ (%)

MOUNTING MAST BASE REGEIVER — TRANSMITTER
MT-350/GRG-9 e, RT- 77(¥/GRC -9
TM263 - 116

Figure 4. Components of Radio Set AN/GRC-9,

BOX BxX=53 BAG BG-ITZ2

BRAGKET
FT-518 GUY GY-12
REEL RL-28
ANTENNA

AT-I02/GRC-9 GOUNTERPQISE
‘...-f CE=12 & CP-13

KEY J-45

gt ANTENNA
e gl : AT-101/GRC-9

GUY Y-42 -

LOUDSPEAKER L5-7 HALYARD M=378 & M-37%

Treéd-i54
Figure §. Bag BG-172 and confenta.
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ROLL BG-I74 MAST SECTIONS MS - 6
‘ INSULATOR IN =127

MAST SECTIONS MS-a7

MAST SECTIONS
ME -8

GORD CD -1086-(7 FEET) CRANKS GG-T LEG LG-2-4A STAKES GP-27-A
LEGS LG-3

TM263-155

Figure 6. Roll BG=-174 and contents.

BOX BX-53

155
IL :
3A

XMTR TUBES

TUBE
OC 3/VRI0O5

TUBE
PULLER

BRISTO
DlaL WRENCHES
LAMF PULLER
DAL

LAMPS IMZE3 "H

Figure 7. Box BX-53 and contents.
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ponents are dirtproofed and waterproofed for
complete protection of the transmitter-receiver
when operating under extremely adverse weather
conditions.

b, The individual units are connected by an in-
terconnecting cable; the two ends plug into indi-
vidual sockets on the transmitter and the receiver
(fig. 30).

9. Description of Receiver
(fig. 8)

Two PHONES jacks are provided for use with
either two headsets or two loudspeakers simulta-
neously, The TUNING knob, control (), may be
locked at any desired dial position. The IM-
PEDANCE centrol (fig. 30), located on the rear
of the receiver, is the swifch that connects the
receiver output circuit to the different loudspeaker
and headset impedances.

10. Description of Transmitter
(fig. 9)

a. The cover for the BATTERY receptacle

protects the prongs of the receptacle from being
bent as well as protecting them from dirt and
moisture. The POWER and BATTERY recep-
tacles are constructed so that the connecting cords
can only be plugged into them in the correct po-
sition.

b, FREQ. CONTROL knob (T) and ANTENNA
TUNING knob (©) are provided with locks to keep
the knobs in place when set for operation. Two
charts are provided on the front panel. One has
the calibration settings of control (I) already
marked. The other one, the CRYSTALS chart,
is marked (in pencil) with the six operating fre-
quencies used during crystal operation.

of Vibrator Power

Supply

11. Description

PE-237

(fig. 10)

a. The vibrator power supply is a wvehicular

operational component housed in a rectangular-

shaped metal cabinet. The top cover is held in

place by four clamps to make the unit water-
tight.

VOLTAGE CURRENT
RATINGS

YOLTAGE - INDICATING
WINDOW

BATTERY
IHPUT CABLE

TM263-68

Figwre 10, Vibrator Power Supply.
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b. A window in the side of the case permits
viewing of the input voltage setting of the unit.
The ON-OFF switches.is covered with a water-
tight neoprene gasket.

¢. Two heavy rubber-covered cables emerge
from outlets marked + and —. These cables
are used to connect the vehicular battery to the
vibrator power supply. The entire unit is sup-
ported on four shock mounts through which holts
can be passed to secure it to the vehicle,

12. Description of Dynamator-Power Supply
DY-88/GRC-9
(fig. 11)

a. The dynamotor power supply is shipped in
a metal cabinet, which contains four shock-
mounted fittings through which bolts can be
passed to secure it to the vehicle. All of the con-
trols are operated from the front panel except
the voltage selector knob H206 (fig. 143) which
is located behind the front panel, Eight clamps
attached to the front pane] hold the cover in
place. The ease of the unit is immersionproof.

COMPARTMENT

POWER OUT

RECEPTACLE

ELECTRICAL SPEGIAL
PURPOSE CABLE
ASSEMBLY CX-2031/U

ANS B RECEIVE OFF
SWITCH

wWINDOwW

i,

VOLTAGE - INDICATOR

It is corrugated for greater strength, for cool-
ing, and for protection from warping or dam-
age caused by vibration and shock,

b. A window on the front panel permits view-
ing of the input voltage setting of the unit.

¢. Electrical Special Purpose Cable Assembly
CX-2031,U or CX-2031A/U is used to connect
the vehicular battery to the dynamotor power
supply.

13. Dynamotor-Power Supply DY-105/GRC—9X
(fig. 12)

Dynamotor-Power Supply DY-105/GRC-9X
iz similar to Dyvnamotor-Power Supply DY-88/
GRC-9 except for the following:

. Dynamotor-Power Supply DY-105/GRC-
9X operates only from a 24-volt vehicular bat-
tery.

b. The voltage selector switch (fig. 142) pro-
vided with Dynamotor-Power Supply DY-EE/
GRC-9 iz not reguired with Dynamotor-Power
Supply DY-105/GRC-9X.

COVER -

g

RECEPTACLE
{BELOW ]

SHOCK
MOUNTS

g |

2[R

GROCUNDING
STRAP

TM263 - 138

Figure 11. Dynamotor-Power Supply DY -88/GRC-9.
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SPARE
FUSES
COMPARTMENT

COVER
FASTENERS

TRANS REGEWE-OFF]
SWITGH

[FOWER (10
RECEPTACLE
{BELOW)

ELECTRIGAL SPEGIAL
PURPOSE CABLE ASSEMBLY
CH-2D3AS

GROUND
S5TRAP

THEEI-RIT

Figure 12. Dynamotor-Power Supply OV -105/GRO-8X.

14. Description of Generator GN-58—(*)
(fig. 13)

The generator power supply stands upright on
three lega (fig. 33), which are removed when the
unit is transported or stored. The =eat is fastened

GEMERLTOR
GN-88

TOP COVER e
{EARLY MODEL)

CLAMPS

POWER OUTLET
COVER

COVER PLATES

to the rectangular-shaped leg, which sets in be-
tween the two hand eranks, The hand ecranks are
‘neerted into the holes provided for on each side
of the unit. A plate secured by a thumbscrew
covers the receptacle for protection against dirt
and moisture when the cord is not connected.

Figure 13, Genevator GN-58—(*) and Hag BG-175.

AGO 10018A
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15. Description of Antenna Components

a. Antenna AT-101/GRC-9 (fig. 19) is a
straight stranded copper wire, 107 feet long,
sectionalized by eight ceramic insulators and
eight sets of jumpers. This long-wire antenna
may be readjusted to any required frequency
between 4,300 and 12,000 kilocycles (ke) by open-
ing and closing these jumpers (figs. 20 and 21)
as indicated on the antenna chart attached (figs.
19 and 20).

b. Antenna AT-102/GRC-9 (fig. 19) is also
sectionalized by eight ceramic insulators and eight
sets of jumpers. This long-wire antenna is added
to Antenna AT-101/GRC-9 to cover the fre-
quencies between 2,000 and 4,300 ke. Both An-
tennas AT-101/GRC-9 and AT-102/GRC-9 are
supplied and, when not in use, are stored on Reels
RL-29. Halyards M-379 and M-378 are lengths
of rope with an insulator at one end to secure
the antenna between supports.

¢. The whip antenna consists of five sections
of metal tubing. These sections are screwed to-
gether to form the whip antenna and can be used
in vehicular (fig. 39) or in ground (fig. 23) in-
stallations.

d. Counterpoises CP-12 and CP-13 (fig. 24)
are fitted together forming a radial network of
eight wires and placed on the ground (fig. 23)
beneath the whip antenna. They are made up of
heavy, flexible, rubber-covered wires.

e. When horizontal mounting of the receiver-
transmitter is desired, a small metal bracket,
Bracket FT-515, is used to hold the whip an-
tenna. A wingnut secures the bracket to the
receiver-transmitter case (fig. 26).

16. Description of Loudspeakers

a. Loudspeaker LS-7 (fig. 5). This speaker is
of the permanent magnet type with a 4-inch cone.
A self-contained output transformer matches
loads of 4,000-ohms impedance.

b. Loudspeaker LS-?A. This loudspeaker is
blastproof and immersion-proof, which insure re-
liable operation of the radio set under adverse
operating conditions. Loudspeaker LS-7-A is
electrically equivalent to Loudspeaker LS—7 and
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performs the same function when used with other
equipment described in this manual .

¢. Permanent Magnet Loudspeaker L.S-203/U.
This speaker is interchangeable with the loud-
speakers described above. Permanent Magnet
Loudspeaker LS-203/U is exactly the same elec-
trically and mechanically as Loudspeaker LS—
T-A.

17. Description of Power Cords

a. Cord CD-1119. Cord CD-1119 (fig. 42) is
a 4-conductor cable that carries power from the
battery power supply receptacle to the receiver-
transmitter BATTERY receptacle.

b. Cord CD-1086. Cord CD-1086 (fig. 42) is
an 8-conductor cable with a neoprene outer
jacket. A copper shield wire forms a ninth con-
ductor. The plugs come with coupling rings for
securing them to their receptacles. The cords
are used to carry power from any of the power
supplies furnished (except the battery power sup-
ply) to the POWER receptacle on the receiver-
transmitter.

18. Description of Mounting MT-350/GRC-9
(fig. 4)
The mounting is made of metal and is shaped
like an open shallow rectangular box large enough
to house the radio set. Six leather straps secure

the transmitter-receiver sections to the mounting
bracket (fig. 36).

19. Description of Carrying Bags

Four carrying bags are provided for trans-
porting the equipment. They are of olive drab
color and are constructed of heavy canvas.
Leather straps are provided for ease of carrying
the equipment. The contents of Bag BG-175
(figs. 4 and 13), Bag BG-172 (figs. 4 and 5),
Roll BG-174 (figs. 4 and 6), and Bag CW-140/
GRC-9 (fig. 42) are described in paragraph 7.

20. Description of Key J—45

The key (fig. 5) with all the important parts
listed is shown in figure 159.

21. Running Spares

The chart below lists the running spares for
the radio set.

AGO 10018A



Component

Description

Running
spares

Roll BG-174 (fig. 6)

Mast Section MS-116 or MS-116-A
Mast Section MS-117 or MS~117-A
Mast Section MS-118 or MS-118-A

Box BX-53 (fig. 7) Tube type OC3

Tube type 185

Tube type 114

Tube type 1R5

Tube type 2E22

Tube type 3A4

Tube type 3Q4

Lamp, pilot, Mazda No. 49
Lamp, neo, Mazda No. NE-47
Generator GN-58-(*) (fig. 126) Brush set containing:

Power Supply PP-327(*)/GRC-9Y (refer to TM
11-5070 for the running spares).

Vibrator Power Supply PE-237 (spares located in | Tube type 1005
vibrator case). Tube type 1006

Vibrator (heavy-duty)

Vibrator (standby)

or

Dynamotor-Power Supply DY-88/GRC-9 (figs. 11 | Brush set, containing a pair of 6-volt brushes®

and 144) or DY-105/GRC-9X (figs. 12 and 146). | Brush set, containing a pair of 12-volt brushes*
Brush set, containing a pair of 24-volt brushes
Brush set, containing a pair of 580-volt brushes.
Cartridge fuses:

Vibrator
Thermal resistor (ballast tube) for standby opera-

[ Y S S e

Pair of 6-volt brushes
Pair of 425-volt brushes

e

[STQEEE Y

3 amperes at 250 volts®
5 amperes at 125 volts®
10 amperes at 32 volts

20 amperes at 32 volts*
30 amperes at 32 volts®

Ll NV R VU VLR U L)

tion.

Thermal resistor (ballast tube) for heavy-duty 1

operation.

* Dynamotor-Power Supply DY-88/GRC-9 only.
v Dynamotor-Power Supply DY-105/GRC-9X only.

22. Additional Equipment Required

~ The following equipment is not supplied as
part of Radic Set AN/GRC-9(*) but is re-
quired for use with the radio set.

a. Battery BA~48. Used in field operation.

b. Vehicular Storage Battery. A 6-, 12-, or
24-volt battery required for Vibrator Power Sup-
ply or Dynamotor-Power Supply DY-88/GRC-9.
A 24-volt battery only, is required for Dynamotor-
Power Supply DY-105/GRC-9X.

¢. Microphone T—17 or Microphone T-}5 (figs.
14 and 50). Used for modulation of the trans-
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mitter. These microphones are part of the in-
stallation kit required for field operation.

d. Doublet Antenna. Used in ground instal-
lations. Refer to paragraph 31 for the description
of this antenna.

¢. Headset HS-30—-(*) or H-16/U. Used for
headset reception. Figure 47 shows Headset HS—
30— (*) in use. The headset is part of the instal-
lation kit required for field operation,

f. Crystal Kit CK-4/GRC-9. This kit con-
tains 4,470 Crystal Units CR-8/U, covering a
frequency range from 1,000 ke to 6,000 ke, which
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are used in the transmitter of the radio set.
Five Cases CS-140 are used for storing and
transporting the crystals. Ten crystals are sup-
plied for each frequency between the 1,000-ke to
6,000-ke range as follows:

(1) From 1,000 ke to 1,800 ke, the erystals
are supplied in 5-ke stepa.

(2) From 1,810 ke to 6,000 ke, the crystals
are supplied in 10-ke stepa.
Note. In earlier models, Crystal Units
CR-2B/U were used.

g. Power Units PE-162A, PE-1628B, and PE-
162—C. These power units can be used in place of
Generator GN-58-(*) in ground installations.
They are lightweight gasoline-engine-driven gen-
erators of a manual-starting type, having an
electrical output of 150 watts at de voltages of
6.2 and 500 volts. For further information refer
to TM 11-971.

h. Installation Kits for Vehicular Operation.
A list of the installation kits that ean be used
with the radio set and their stock numbers are
given in the chart below.

Brook Mo,

Type of vehicle

| Installation unit

Carrier, Cargo, Amphibious, MTa |2312—9-?129_1;5
({T46E1L).
Carrier, Perzonnel, Half Traeck,|282501-9-VEE/ /50
M3Al.
Carrier,
M3AlL.

General Purpose 282501-9/50

Landing Vehicle Tracked, LVT—4 | 2825601-0-VREI-FD
(Army Only).

Truck, ¥ Ton, 4 x 4, Utility, M38, | 282601-0-V76/50
M38A1.

Truck, 3§ Ton, 4 x 4, Utility, M38, | 2512-9-V76-1/50
MaBAl.

Truck, ¥ Ton, 4 x 4, Cargo, M37 | 282601-9-V 74,50
or Truck, % Ton, 4 x 4 Com-
mand, M42,

Truck, % Ton, 4 x 4, Cargo, M37| 2812-0-V74-2/50
or Truck, % Ton, 4 x 4 Com-
mand, M42.

Truck, % Ton, 4 x 4, Cargo, M37 | 2812-9-V74-3,/50
or Truck, % Ton, 4 x 4 Com-
mand, M42,

Truck, 23 Ton, 6 x 6, Cargo, M34, | 232501-8-V56/50
M35, M135, M211.

Vehicle, Recovery, Medium, M74|28is-9-V137-1/5

Personnel, Half Track, | 252501-9-V68-1/5

1. General Installation Kit. Stock number
252601-9/50 is used to order this kit.

j. Power Supply PP-327(*) /GRC-9Y. A 115-
or 230-volt ac power source is required.

Eymwmrw,% T

L

F

E PUSH - TO- TALK

B EWITGH

b

£

L

g

2]

i

£

| &)

I

E GORD CO-TEA

: TEAMINATES IN
PFLUG PL-88

&

L

|

Ml’?-rviu. e RN . ¥ R o b el

Figure 14, Microphone T-17.

23. Differences in Models

a. Radio Set AN/GRC-9(*). The radio sets
differ in nomenclature by the power supplies
furnished. Refer to the table given in paragraph
4 for the differences in models.

b. Receiver-Transmitter RE-77(*)/GRC-9.
Most of the models of the receiver-transmitter
are identical in physical appearance. In models
bearing serial numbers 10101 and over, the po-
sitions of keying relay K101 and capacitors
C128BA, C128B, and C128C are interchanged. In
early models, the screen circuits of tubes V1 and
V3 are connected together and are not under the
control of R.F, GAIN control (7 when operation
switch (@) is set in NET position. In later models,
the screen grid of tube V1 is controlled by the
R.F. GAIN control for all positions of control (@),
There also have been some small changes in com-
ponent values, In addition, models starting with
serial number 12100 include temperature-com-
pensating oscillator-coil capacitors (par. 101f).
Receiver-Transmitter marked “Receiver-Trans-
mitter RT-77A/GRC-9" indicate those equip-
ments that use a new type bias cell holder, which
permits the use of a plug-in style battery. More
detailed information on the bias cell holder is
given in paragraph 32a(8). A lock is also pro-
vided on control @ in later models to prevent
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detuning of the transmitter. For modification of
early models, refer to the note in paragraph 25b.

¢. Generator GN-58-(*). Several changes
have been made in the various models and these
are described in paragraph 127. Generator power
supplies bearing serial numbers 10101 and over
are illustrated in figures 126 through 129,

d. Vibrator Power Supply PE-2387. 'The

AGQO 10018A

changes in this power supply are described in
paragraph 125,

e. Loudspeaker LS-7-A. Radio sets on Order
No. 15170-Phila-52 bearing serial numbers 1
through 2501, are supplied with Loudspeaker LS~
T-A (fig. 158). On Order No. 10560-Phila—55,
Permanent Magnet Loudspeaker LS-208/U, is
issued in place of Loudspeaker LS—7—A.
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INSTALLATION

CHAPTER 2

Section |. SERVICE UPON RECEIPT OF RADIO SET AN/GRC-9(*)

24. Unpacking

a. Packaging Data. When packaged for ship-
ment, the components of Radio Set AN/GRC-
9(*) are placed in moistureproof containers and
packed in three wooden crates. A packing slip

contained in a moistureproof inclosure is stapled
to crate No. 1 and lists the contents for each

of the three crates. The method of packing a
typical component is shown in figure 17. The size,
volume, weight, and contents of each crate are
given in the following chart.

Crate
No.

Width
(in.)

Depth
(in.)

Height
(in.)

Volume
(cu ft)

Unit
weight
(Ib)

Contents

lof3

20f 3

3of3

or
3o0f38

or
30f3

or
3o0f3

25

473%

1512

153,

265

163

21

151,

15%

19%

16%

12%

12

12

14%

3.7

7.6

1.6

1.6

4.6

79

142

69

72

138

Receiver-Transmitter
RT-77(*)/GRC-8.

Panel Cover CW-109/GRC-9.

Manuals

Cord CD-1119

Bag CW-140/GRC-9

Bag BG-172 and contents

Roll BG-174 and contents

Bag BG-174 and contents

Generator GN-58-(*)

Mast Base MP-65

Mounting M8-350/GRC-9

Hardware kit

Dynamotor-Power Supply
DY-88/GRC-9.

Electrical Special Purpose
Assembly CX-2031/U or
CX-2081A/U.

Cord CD-1086

Hardware kit

Dynamotor-Power Supply
DY-105/GRC-9X.

Electrical Special Purpose
Assembly CX-2031/U or
CX-2031A/U.

Cord CD-1086

Hardware kit

Cable

Cable

Vibrator Power Supply PE-237

Cord CD-1086
Hardware kit

Power Supply PP-237(*)/GRC-9Y

(refer to TM 11-5070).
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b. Removing Contents. Equipment may be
shipped in packing cases (fig. 16) or in its own
carrying bags. When new, used, or reconditioned
equipment is received, select a location where it
may be unpacked without exposure to the ele-
ments. No special unpacking and uncrating pro-
cedures are necessary for equipment shipped in
the carrying bags. General instructions for un-
packing the wooden crates are given below.

Note. Be careful in uncrating, unpacking, and
handling the equipment; it can be damaged. Avoid
thrusting tools into the containers because damage to
the equipment may result. If it becomes damaged or is
left exposed to the elements, the equipment might be

rendered useless and a complete overhaul might be re-
quired.

(1) Cut the steel straps at a point just below
the box covers and fold them back (fig.
15).

Remove the nails with a nail puller (E,
fig. 16). Remove the top of the packing
case. Do not attempt to pry off the
sides and top; the equipment may be
damaged.

(2)

(3) Remove the waterproof barrier wrapped
around the corrugated cardboard car-

tons (B, fig. 16).

Open the cardboard box covers and care-
fully remove the packaged equipment.
Cut through the upper three edges of
the carton. The uncut edge will act as
a hinge. If heavy wrapping paper is
used around the equipment instead of
the cardboard containers, remove it
carefully and take out the components.

(4)

(5) If the vibrator power supply is con-
tained in the packing case, take off the

four bolts that hold the mounting base

of the vibrator power supply to the

packing case skids (fig. 15), and lift
it from the case.

(6) Remove the moisture-vaporproof bar-
rier as shown in C, figure 16.

(7) Open the inner carton and remove the
equipment (D, fig. 16) from its packag-
ing and place it on the operating table
or the workbench.

Note. Save the original packing cases,
packaging materials, and container. They
can be used again when the equipment is re-
packed for storage or shipment.
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25. Checking
a. New Equipment.

(1)

(2)

(3)

(4)

(5)

(6)

Check the contents against the master
packing slips. Paragraph 7 lists the
contents of the carrying bags. Use it
for checking to be sure that all com-
ponents are present.

Inspect the equipment for possible dam-
age (incurred during shipment) such as
bent knobs and cracked or broken dial
windows. Refer to paragraph 32 for
renewal and replacement of Panel Cover
CW-109/GRC-9.

Rotate the controls and turn the
switches for smoothness of operation.
Binding or jamming indicates abnormal
mechanical operation. Do not force the
controls because this may cause perma-
nent damage.

Tuning controls @), ©, and ® have locks
on them. Be sure they ar~ unlocked
before attempting rotation of the knobs.
Some knobs have a white line on only
one side of their centers while other
knobs have a white line on both sides
of their center. Knobs that have two
white lines indicate that the control can
be rotated in either direction continu-
ously without stopping. Knobs with one
white line cannot be turned continuously
in one direction, but when reaching the
stop position, they must be rotated back
in the opposite direction. A knob with
one white line must never be forced
beyond the stop position or it will break.

ANT. SELECTOR switch knob @& and
XTAL-MO-BAND switch knob & each
have a single indexing mark and will
fit their respective shafts in one of two
possible positions 180° apart. If it is
necessary to remove these knobs, be
sure to note the position of the knobs
with respect to their panel markings.
Improper operation of the equipment
will result if either or both knobs are
replaced incorrectly.

Look for bent pins on the cords and
receptacles. Refer to paragraph 26 for
special instructions pertaining to Cord
CD-1086.

21



T™ 263-159

Figure 15. Method of packing typical component for shipping.
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MOISTURE- VAPORPROOF
BARRIER

CORRUGATED CARDBOARD

WATERPROOF
BARRIER

Figure 16. Typical packaging of Radio Set AN/GRC-9(*) components.
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BAG CW-140/GRC-9

PANEL COVER
CW-109/GRC-9

DESICCANT
BAGS

CORRUGATED
CARDBOARD

CARDBOARD
8OX

MOISTURE -
VAPORPROOF

STEP NO. 3

STEP NO. |

STEP NoO. 2

RECEIVER-TRANSMITTER
RT-77(%)/GRC-9

CASE LINER
PAPER

TM263-204

Figure 17. Method of packaging receiver-transmitter gection.

(7) Remove the fuses on the dynamotor
power supplies and check to see that
they are of the proper rating. Be sure
that the fuses are seated firmly after
replacing them.

Caution: To avoid serious damage to
the equipment, do not use any fuse
rated above the value specified.

(8) Check the running spares for damages.

b. Old Equipment. Perform the instructions as
given in a above, as well as the following:

(1) Check the equipment for tags, MWO
markings, or other indications pertain-
ing to changes in the wiring or opera-
tion of the equipment. If any changes
in wiring have been made, note the
change in the appropriate section of this

24

(2)

(3)

manual. Be sure to change the main
schematic diagram so that it agrees with
the equipment received.

When checking the operating controls
for ease of rotation, if lubrication is
required, refer to the lubrication in-
structions in paragraphs 72 through 74.

Inspect all the cables for possible in-
ternal or external damage and repair
those that might appear to give trouble
later. ,

Note. To prevent detuning of Receiver-
Transmitter RT-77/GRC—9 caused by shock
and vibration, refer to MWO SIG 11-263-3,
Modification of Radio Set AN/GRC-9 to
Prevent Detuning of Receiver-Transmitter
RT-77/GRC-9 Antenna Tuning Coils Due to
Shock and Vibration.
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26. Inspection and Repair of Cord CD~1086

a. General. A number of Cords CD-1086, part
of Radio Set AN/GRC-9(*) procured on Order
No. 3143-Phila-51, have been found to be defec-
tive. Because there are no markings on the cords
to indicate the name of the manufacturer or the
order number, all Cords CD-1086 should be
checked after unpacking. Failure to check all
new cords may result in damage to tubes or other
components in the power supply. The defects are:

(1) Ground of cable shield connected to pin
57 instead of pin 53 in Plug PL-279
(A, fig. 54).

(2) Cable shield not dressed properly at
ends, resulting in the sharp edges of the
shield cutting into the cable conductors.

(3) Cable connector inserts cracked or split.

b. Procedure of Repair.

(1) Remove the screws that hold the bottom
cover to Plug PL-279 and remove the
cover,

(2) Remove the flathead screw located on
the side of connector shell that holds the
connector insert in the shell, and push
the insert out of the connector shell.

Note. If the connector insert is cracked or
split, replace the complete connector.

(3) Remove the tape or other covering at
the end of the cable,

(4) Check the positions of the leads on the
cable insert in accordance with the in-
ternal wiring diagram for Cord CD-
1086 (A, fig. 54).

{5) Unsolder the leads and change them to
their proper positions; resolder the
changed connections.

(6) Check the end of the cable shield to
make certain that the shield is not cut-
ting into the leads.

(7) If necessary, turn back the cable shield
and insulate the leads with electrical
insulating tape.

(8) Dress the shield back over the tape; this
will serve as a base to prevent further
damage to the leads.

(9) Reassemble the cable connector.

Note. On some cords, tape is used as a

shim under the cable clamp. Replace this
tape if necessary.

(10) Check the remaining cable connector
(Plug PL-294) in a similar manner.

Section Il. SELECTION OF SITE AND ANTENNA

27. Siting
(fig. 18)

a. One of the most important factors to assure
satisfactory transmission and reception of radio
signals is the location of the antenna. The trans-
mitter and receiver will have a greater range if
the antenna is located in a position which is high
and clear of hills, buildings, cliffs, densely wooded
areas, and other obstructions. Dips, depressions,
valleys, and low places are poor for radio trans-
mission and reception. Weak signals may be
expected if the radio set is operated close to steel
bridges, underpasses, or near power lines or
power circuits.

b. The most desirable locations for transmis-
sion and reception are hilltops, elevations, and
slight rises of ground. Flat terrain also is good.
As a general rule, transmission is better over
water than over land. When selecting a flat site,
remember that tall objects must be available for
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fastening the antenna if the long wire or doublet
antenna is used.

Note. In ground installations, the whip antenna will
require a circle of flat ground approximately 30 feet in
diameter, and the supports for the long wire antenna
should be spaced approximately 265 feet apart.

¢. Maximum range can be expected when op-
erating on top of a hill or knoll. Do not operate
the radio set in a valley because the set will have
a shorter range.

28. Selection of Antenna

Most satisfactory performance will be obtained
with the selection of the proper antenna, con-
sidering the advantages and the disadvantages
of each of the two antennas issued with the radio
set. The advantages and disadvantages of the
doublet antenna (not issued) are also given.

a. Long-Wire Antenna. When a semiperma-
nent installation is made, use the long-wire an- .
tenna. It will transmit farther and receive weak
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VALLEYS OR DEPRESSIONS 'I.____,F—————“' HILLTOP OR FLAT TERRAIN

Figure 18. Siting.
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signals (over comparatively long distance) more
satisfactorily than the whip antenna.

(1) The principal advantage of the long-
wire antenna (when properly installed)
is its transmission and reception effi-
ciency.

(2) The principal disadvantages of the long-
wire antenna are:

(a) It requires tall objects for support.

(b) The antenna length must be changed
if the frequency is to be shifted ap-
preciably (more than 200 kc).

(¢) The direction of maximum transmis-
sion with respect to the orientation
of the antenna will depend on the
length of the antenna.

b. Whip Antenna. When the equipment must
be moved rapidly and frequently from one loca-
tion to another or is used as a vehicular instal-
lation, use the whip antenna.

(1) The advantages of the whip antenna
are:

(a) It can be set up or taken down quickly.

(b) It will permit satisfactory transmis-
sion and reception over short dis-
cances (up to approx. 25 miles).

(c) The space required is small,

(@) The presence of tall objects for sup-
port is not required.

Section lll. INSTALLATION OF

29. Long-Wire Antenna
(fig. 19)

For installation of Antennas AT-101/GRC-9
and AT-102/GRC-9, proceed as follows:

a. Select an open area where two upright sup-
ports, such as two trees, can be found. A mini-
mum length of 250 feet is required to allow for
the full length of the antenna at the low fre-
quencies,

b. Making use of trees, buildings, or fence
posts, erect the antenna as high as possible. In
no case should the antenna be lower than 6 feet.

c. Connect Antenna AT-101/GRC-9 to its sup-
port by means of Halyard M-379 as shown in
figure 20.

Note. Some antennas were wired incorrectly and re-
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(e) It permits transmission equally well
in all directions.

(f) The antenna can be quickly tuned
from one end of the frequency band
to the other.

(2) The principal disadvantage of the whip
antenna is that it is not highly efficient
for distances over 25 miles.

¢. Doublet Antenna. Sometimes the radio set

must be used as a semipermanent installation to

hold communication with other sets located in a
fixed direction from the first set. In this case,
a doublet antenna is preferred because of its
greater directivity when operated as a half-wave
antenna.

(1) The principal advantage of the doublet
antenna is that communieations will be
more reliable because of the high direc-
tivity of the antenna.

(2) The principal disadvantages of the dou-
blet antenna are:

(a) It requires tall objects for support.

(b) The antenna length must be changed
if the frequency is to be shifted ap-
preciably (refer to the chart given in
par. 31b).

(¢) The direction of maximum transmis-
sion and reception depends upon the
orientation of the antenna (fig. 27)
in respect to the station being worked.

ANTENNAS FOR GROUND USE

quire the addition of jumper wires. Refer to MWO SIG
11-263-2, Modification of Radio Set AN/GRC-9 to Cor-
rect Error in Production of Antenna AT-101/GRC-9.

d. Connect the clip on Antenna AT-102/GRC-
9 to the small ring on the free end of Antenna
AT-101/GRC-9 and fasten the other end of An-
tenna AT-102/GRC-9 to its support by Halyard
M-378.

e. The lead-in should not touch the ground or
any other objects such as trees, buildings, or
metal fences. Connect the lead-in from the an-
tenna chart end of the antenna to the ANT.
binding post on the transmitter front panel.

Note. As the antenna length, for the best transmission
and reception, is directly dependent on the frequency
of the signal, it is necessary to adjust the antenna
length to the frenquency at which the transmitter is to
be operated. Jumpers are placed on the antenna (fig.
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20). The antenna chart, showing the length of the an- lLa

tenna required for the various frequencies, indicates B R TP i B e
which jumpers must be opened and closed for the fre- —e
quencies. A typical jumper is shown in figure 21, P
f. In case the antenna chart should be lost or 2,400 sz,;i;u 210.0
become illegible, refer to the chart given in 2,550 2,700 193.0
figure 22. The number of antenna lengths to be 2,700 2,900 177.6
closed in succession should always start at the 2,900 8,100 163.0
lead-in end. 3,100 3,200 151.5
g. If the antenna should be lost or destroyed, g’gx f:;:g i‘:‘:uﬂ
another one can be made from field wire WD-1. 4:3.30 4,900 107.5
The following chart gives the correct lengths in- 4,900 5,300 93.0
cluding the lead-in. 5,300 6,000 B6.5
— —_— 6,000 7,500 78.56
Tranemitting frequency Antenna length, ineluding 7,600 8,400 63.0
(ke lend-in (£t} 8,400 9,000 515
From— To— 9,000 8,900 53.0
2,000 2,200 245.6 9,900 12,000 45.0
2,200 2,400 228.0

-
HALYARD M-3TH
e ANTERSA AT~ b0HBAC —

ANTEMMA &T=102 /GRC-§

RANSMITTER )
RT=7T [l JBRE=8

TM2EI-NLIT

Figure 19, Installation of antennas AT-101/GRC-9 and AT-102/GRC-4.
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HALYARD M-379

/_MLYARD B

TO ANTENNA BINDING POST

u 7
JUMPER
JUMPER
CLOSED OPEN
TM263-160

Figure 20. Antenna supports and connections.

/.

NSULATOR

Wit

FLEXIBLE,
BRAIDED
STRAP

RECEPTACLE

-
- p p X
"////4/1/_'7//////

e

/ __ ANTENNA

CABLE

JUMPER NO.

TM 263-42

Figure 21. Typical antenna jumper.

30. Whip Antenna
(fig. 23)

a. Place the radio set in an area away from
large obstructions such as trees, buildings, and
power lines.

b. Set up the counterpoise by placing link
Counterpoise CP-13 on top of Counterpoise CP~
12; clamp them together with the wingnut at-
tached (fig. 24).

¢. Spread out the eight wires of Counterpoises
CP-12 and CP-13 as far as they will reach
radially, like the spokes of a wheel. To hold the
counterpoises in place, drive Stake GP-27-A
through one of the holes in the connecting links.
Connect the heavy lead on the bar of Counterpoise
CP-12 to the GND. post on the receiver panel.
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d. Extend the hinged supports (fig. 26) on the
side of the radio set case through the opening in
the side of Bag CW-140/GRC-9. Insert Insula-
tor IN-127 in these supports.

e. Connect a 12-inch length of Wire W-128
between the ANT. binding post on the transmit-
ter and the connector on Insulator IN-127. Run
the wire through the upper hinge slot in the bag.

f. Close the clamp ring of Guy GY—42 (fig. 25)
and hook the end of Guy GY-12 (fig. 23) through
the holes in the collar clamps to keep the clamps
closed. Insert Mast Section MS-116—A into In-
sulator IN-127.

g. Slip Stakes GP-27-A or GP-27-B through
the S-hooks attached to the ends of the guy cords
and drive the stakes into the ground at equally

29



(7 )\
ANTENNA AT - I101/GRC-9 @
FREQ. | 2 3 4 5 6 7 8

12000--9900 Jo [0 ]o|o|o]o]o]o
9900—-9000 [xlofolelolololoe «
9000-6400 | x| x |o|o|lolo|o o} § &
8400-7%500 | x [ x |x|o]o|o]o]o 3z
7500=-6000 | x | x [ x| x|o]o]o]o a3
6000-58300 | x| x | x| xix|o]o]o § ;
8300~4900 [ x [ x{x{x|x]x}lolo o9
4900~ 4300 X X X X i X x| x| o x ©
. W,
(7 \
© ANTENNA AT —102/GRC—9 ©
DO D
FREQ. 8 9 10 11 12 13 14 15 16
4300-3900 {x{olo|olololololo
3900-3200" | X |[x [0 jOofo [0 |0 0O ]O z
3200~-3100 |[x|x|x[o[olofo[o]o] § &
3100 -2900 | X |X|x|x|[o|o]Jo}o]o 3%
2800—-2700 [ x|x{xf{xIxlolofolo e 3
2700-2550 | x|x|x [x|x{xlofo{o § §
25%0—-2400 x| x|[x|x|x|[x]x|o]o © o
2400-2200 | x[x|x [x [x[x|x]|x [% x o
2200-2000 | X |X | X X [ X |x|x|x]x
L )
T™ 263-41

Figure 22. Long wire antenna chart.

spaced points around the set to hold the mast
erect.

h. If it is necessary to operate the radio set in a
horizontal position, Insulator IN-127 is mounted
by means of Bracket FT-515 (fig. 26).

31. Doublet Antenna

a. The lead-in or feeder to the doublet antenna
should be a 50- to 72-ohm transmission line, whose
ends are attached to the ANT. and DOUBLET
binding posts on the transmitter panel. A doublet
antenna must not be used unless the exact loca-
tions of the other radio stations are known or
there is enough room to swing the antenna around
to determine its direction. The correct orientation
is shown in figure 27. One of the two lobes is
omitted for clarity. A doublet antenna transmits
equally well in two directions, 180° apart, and
has nulls, or near zero output positions, 90° from
the maximums. The maximum lobes are about
50° wide for useful radiation, but the nulls are
very sharp. This fact can be used to determine
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the direction of the wanted station. Listen to the
wanted station while an assistant moves the an-
tenna around until the station disappears; then
permanently place the antenna in a position 90°
from that position.

b. The following chart gives the antenna
lengths necessary for maximum transmission
efficiency over the frenquency range of Radio Set
AN/GRC-9(*).

Antenna “L* in
feet 14 wave
Frequency range (each side of Feeders
(ke) feeders) length
From— To—
2,000 2,200 116 ft 7in. 95 ft 6 in.
2,200 2,400 106 ft 6 in. 87 ft
2,400 2,575 98 ft 80 ft 6 in.
2,575 2,725 91 ft 10 in. 75 ft 6 in.
2,725 2,875 86 ft 10 in. 71 ft 6 in.
2,875 3,025 82 ft 3in. 68 ft
3,025 3,150 78 ft Tin. 65 ft
3,150 3,250 75 ft 10 in. 62 ft 6 in.
3,250 3,350 73 ft 6in. 60 ft 6 in.
3,350 3,440 71 £t Tin, 59 ft
3,440 3,520 69 ft 10 in. 57 £t 6 in.
3,520 3,600 68 ft 56 ft 6 in.
3,600 3,725 66 ft 54 ft 6 in.
3,725 3,850 63 ft 9 in. 53 ft
3,850 3,975 61ft 8in. 51 ft
3,975 4,100 59 ft 8in. 49 ft 6 in.
4,100 4,225 57 ft 10 in. 48 ft
4,225 4,350 56 ft 3in. 47 £t
4,350 4,475 54 ft 9in. 45 ft 6 in.
4,475 4,600 53 ft 3in. 44 ft 6 in.
4,600 4,725 51 ft 9in. 43 ft
4,725 4,850 50 ft 6in. 42 ft
4,850 5,000 49 ft 41 ft
5,000 5,150 47ft 6in. 39 ft 6 in.
5,150 5,300 46 ft 38 ft 6 in,
5,300 5,450 44 ft 8in. 37 ft 6 in.
5,450 5,600 43 ft 3in. 36 ft 6 in.
5,600 5,750 42 ft 35 ft 6 in.
5,750 5,900 40 ft 11 in. 34 ft 6 in.
5,900 6,100 39 ft 8in. 33 ft 6 in.
6,100 6,300 38 ft 3in. 32 ft 6 in.
6,300 6,500 37 ft 31 ft 6 in.
6,500 6,900 35 ft 10 in. 30 ft 6 in.
6,900 7,500 32 ft 10 in. 28 ft
7,500 8,100 30 ft 2in. 25 ft 6 in.
8,100 8,700 28 ft 24 ft
8,700 9,300 26 ft 22 ft 6 in.
9,300 9,900 24 ft 4in. 21 1t
9,900 10,500 23 ft 19 ft 6 in.
10,500 11,100 21 ft 10 in. 18 ft 6 in.
11,100 12,000 20 ft 3in. 17 ft 6 in.
AGO 10018A



COUNTERPOISE
CP-13

AGO 10018A

KEY J-45

e — | o v v tvew g
o — L e AU e
5 STAKE GP -27-A OR GP-27-B

HEADSET HS—30-(%}

'

TM263-IIS

Figure 23. Typical ground installation, whip antenna.

COUNTERPQISE CP-13

T™ 263-106

Figure 24. Counterpoises CP-12 and CP-13.
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Figure 48. Transmitter front panel controls.
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rrgure 62. DA Form 11-23%.



Figure §3. DA Form 11-239.
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Figure 68. Block diagram of transmitter.
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Figure 89. Microphone and key connections.
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Figure 167. Internal wiring diagram of Microphone T—17.

aigure 168, Generator GIN—-o¥, schematic adiagram.
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