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WARNING

HIGH VOLTAGE

is used in the operation of
this equipment.

A DANGEROUS SHOCK

may result if operating personnel
fail to observe safety precautions.

\f



RESCUEL.

In case of electric shodk, shut off the high voltage
at once and ground the circuits. If the high wveoltage
cannot be turned off without delay, free the wvictim
from contact with the live conductor as promptly as
possible. Avoid direct contact with either the live
conductor or the victim's body. Use a dry board, dry
clothing, or other nonconductor to free the victim. An
ax may be used to cut the high-voltage wire. Use
extreme caution to avoid the resulting electric flash,

SYMPTOMS.

a. Breathing stops abruptly in electric shodk if the
current passes through the breathing center at the
base of the brain. If the shock has not been too severe,
the breath center recovers after a while and normal
breathing is resumed, provided that a sufficient supply
of air has been furnished meanwhile by artificial
respiration.

b. The victim is usually very white or blue. The
puise is very weak or entirely absent and uncen-
sciousness is complete. Burns are usually present. The
victim's body may become rigid or stiff in a very few
minutes. This condition is due to the action of
electricity and is not to be considered rigor mortis.
Artificial respiration must still be given, as several
such cases are reported to have recovered. The ordinary
and general tests for death should never be accepted.

TREATMENT,

a. Start artificial respiration immediately. At the
same time send for a medical officer, if assistance is
available. Do not leave the victim unattended. Per-
form artificial respiration at the scene of the acci-
dent, unless the victim's or operator's life is endan-
gered from such action. Ju this case only, remove the
victim to another location, but no farther than is
necessary for safety. If the new location is more than

a few feet away, arlificial respiration should be given
while the wviclim is being moved. H the incthod of
transportation piahibits the use of the Shacifer prone
pressure method, other methods of resuscitation mav
be used. Pressure may be exerted on the front of the
victim's diaphragm, or the direct ‘mouth-to-mouth
method may be used. Artificial respiration, once started,
must be continued, without loss of rhythm,

b. Lay the viclim in a prone position, one arm
extended directly overhead, and the other arm bent
at the elbow so that the back of the hand supports
the head. The face should be turned away from the

bent elbow so that the nose and mouth are free for
breathing.

¢. Open the victim's mouth and remove
eign bodies, such as false teeth, chewing
tobacce. The mouth should remain open,
tongue extended. Do not permit the victim
his tongue back into his mouth or throat.

any for-
gum, or
with the
to draw

d. If an assisiant is available during resuscitation,
he should loosen any tight clothing to permit free
circulation of bleod and to prevent restriction of
breithing. He should see that the victim is kept warm,
by applying blankels or other covering, or by applying
hot tocks or bricks wrapped in cloth or paper to
prevent injury to the victim. The assistant should also
be ever watchful lo see that the victim does not
swallow his tongue. He should continually wipe from
the wvictim's mouth any frothy mucus or saliva that
may collect and interfere with respiration.

e. The resuscitating operator should straddle the
victim's thighs, or one leg, in such manner that:

{1) the operator's arms and thighs will be vertical
while applying pressure on the small of the victim's
badk;

{2) the operator's fingers are in a natural position
on the victim's back with the little finger lying on the
last rib;

{3) the heels of the hands rest on either side of the
spine as far apart as convenient without allowing the
hands to slip off the victim;

{4) the operator's elbows are straight and lodked.

f. The resuscitalion procedure is as follows:

(¢} Exert downward pressure,
60 pounds, for 1 second.

not exceeding

{2} Swing back, suddenly releasing pressure, and sit
on the heels.

(3) After 2 seconds rest, swing forward again, posi-
tioning the hands exactly as before, and apply pressure
for another second.

g. The forward swing, positioning of the hands, and
the downward prossure should be accomplished in one
continuous motion, which requires 1 second. The release
and backward swing require 1 second. The addition of
the 2-second rest makes a total of 4 seconds for a

First aid notice
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A. CORRECT POSI.

R. FORWARD SWiNQ
AND POSITIONING OF
HANDS.  Liis fnges
resla om last rib,

€. DOWNWARD PRES.
SURE., Arme and dhighs
vertical

. RESY POSITION

complete cycle. Until the operator is thoroughly
familiar with the correct cadence of the cycle, he should
count the seconds aloud, speaking distinctly and count-
ing evenly in thousands. Example: one thousand and
one, one thousand and two, etc,

h. Artificial respiration shouid be continued until the
victim regains normal breathing or is pronounced dead
by a medical officer. Since it may be necessary to-con-
tinue resuscitation for several hours, relief operators
should be used if available.

RELIEVING OPERATOR.

The relief operator kneels beside the operator and
follows him through several complete cycles. When
the relief operator is sure he has the correct rhythm,
he places his hands on the operator's hands without
applying pressure. This indicates that he is ready to
take over. On the backward swing, the operator moves
and the relief operator takes his position. The relieved
operator follows through several complete cycles to be
sure that the new operator has the correct rhythm.
He remains alert to take over instantly if the new
operator falters or hesitates on the cycle.

STIMULANTS.

a. If an inhalant stimulant is used, such as aromatic
spirits of ammonia, the individual administering the

stimunlant should first test it himsell to see how close
he can hold the inhalant to his own nostril for com-
fortable breathing. Be sure that the inhalant is not held
any closer to the victim's nostrils, and then for only
1 or 2 seconds every minute.

b. After the victim has regained consciousness, he
may be given hot coffee, hot tea, or a glass of water
containing !/» teaspoon of aromatic spirits of ammonia.
Do not give any liquids fo an unconscious victim.

CAUTIONS.

a. After the viclim revives, keep him LYING
QUIETLY. Any injury a person may have received may
cause a condition of shock. Shodk is present if the
victim is pale and has a cold sweat, his pulse is weak
and rapid, and his breathing is short and gasping.

b. Keep the victim lying flat on his badk, with his
head lower than the rest of his body and his hips
elevated. Be sure that there is no tight clothing to
restrict the free circulation of blood or hinder natural
breathing. Keep him warm and quiet.

c. A resuscitated victim must be watched carefully
as he may suddenly stop breathing. Never leave a
resuscitated person alone until it is CERTAIN that he
is fully conscious and breathing norealiv.

First aid notice—Continued
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Figure 1. Typical installations for Radio Set AN/GRC-9—CY.



CHAPTER 1

INTRODUCTION

Section 1. GENERAL

1. Scope

This handbook contains instructions for the
installation, operation, maintenance, and repair
of Radio Set AN/GRC-9-GY (fig. 1). The equip-
ment is identical with Radio Set AN/GRC-9 of
Signal Corps U.S. Army. The letters GY after
official nomenclature of the equipment and
major parts are to indicate that these items of
equipment have been manufactured in Germany.

All component parts shown in this handboock
and having a Signal Corps Stock No. of the U.S.
Army followed by GY are interchangeable with
the original American parts, even where they
do not correspond with them in size. In the
Identification Table of Parts (Appendix II)

Signal Corps Stock Numbers are again followed
by GY; in case of repairs both original
American parts and parts with the addition
GY may be used.

In every case the items of equipment with
the addition GY are in accordance with the
recent original models of the U.S. Army as late
as 1953. Official nomenclature of equipment
rot being part of Radio Set An/GRC-9-GY but
which is described in this handbook e.g. as
auxiliary equipment and which is followed
by ()} is used to indicate all models of the
items of equipment included in this handbook.
Thus Power Unit PE-162-(*) represents Power
Unit PE-162 and PE-162-B.

Section II. DESCRIPTION AND DATA

2. Purpose and Use

a. Radio Set AN/GRC-9-GY (fig. 1) is a com-
bined radio Lransmitter and radio receiver
which provides telephone, <-w {continuous-
wave), and mcw {modulated continuous wave)
communication as a portable field set (fig. 1).
It also may be installed on a vehicle.

b. The equipment consists of Receiver-Trans-
mitter RT-77/GRC-9-GY which can be either
crystal- or master-oscillator controlled; it trans-
mits phone, C-w, or mcw signals from 2 mc

1 Handbook AN/GRC-9-GY

(megacycles) to 2 mc. All modulation is a-m.
(amplitude-modulation}. Transmitter-Receiver
RT-77/GRC-9-GY receives c-w, mcw, and phone
signals in the same frequency range. Generator
GN-58-A-GY, a hand-operated generator capable
of supplying all the required power for opera-
tion of the set, is supplied. Dynamotor-Power
Supply DY-88/GRC-9-GY which supplies all the
power necessary to operate the set from a
vehicular battery is included also. A number
of additional components are listed in para-
graph 6 (fig. 2). The operating, equipment set
up for normat field use is show¥n in figure 35.



BAG BG-172-GY

ROLL BG-174-GY
(ACCESSORIES)

(ANTENNA EQUIP)

DYNAMOTOR
POWER SUPPLY

RECEIVER-TRANSMITTER
RT-77/GRC-9-GY

DY-88/GRC-9-GY

- MAST BASE
_ MP.65-A-GY

MOUNTING
MT-350/GRC-9-GY

GENERATOR
GN-58-A-GY

Figure 3. Radio set AN/GRC—g—GY, operating components.

3. System Application

a. Radio Set AN/GRC-9-GY is used to com-
municate with any a-m equipment that operates
within the 2-mc to 12-mc band. It can be used
as an isolated unit or in a net group. Under
favorable conditions, Radio Set AN/GRY-9-GY
will provide communication between moving
vehicles of up to 15 miles on voice and up to
30 miles on c-w.

b. A simplified block diagram is shown in
figure 3. Both the transmitter and the receiver
use the same antenna. A relay, jocated in the
transmitter cabinet and actuated by the trans-
mitter key, switches the antenna to the trans-
mitter unit when the key is depressed. When
the key is not depressed, the antenna remains
connected to the receiver, whereas the trans-
mitter is made inoperative by other contacts of
the same relay.

¢. The receiver may be used with either high-
ot low-impedance headphones or Loudspeaker
LS-7-GY. Loudspeaker LS-11 (not supplied) also
may by used. The receiver can be operated
with power supplied from Dynamotor-Power

2

Supply DY-88/GRC-9-GY, Generator GN-58-A-
QY, or Battery BA-48.

d. The transmitter section generates a con-
tinuous r-f (radio-frequency} carrier and pro-
vides means for keying or voice modulation.
Power is supplied to the transmitter by either
Dynamotor-Power Supply DY-88/GRC-9-GY or
Cenerator GN-58-A-GY. Battery BA-48 is not
used to operale the transmitter. Gasoline
engine-driven Power Supply PE-162 also may
be used.

¢, Dynamotor-Power Supply DY-88/GRC-9-
GY supplies all power to Receiver-Transmitter
RT-7#GRC-9-GY from a 6-, 12-, or 24-volt
d-c {direct-current) vehicular storage bhattery
supply.

f. When a source of current supply is not
available, Receiver-Transmitter RT-7#/GRC-9-
GY may be operated by using Generator GN-
58-A-GY whicli is hand operated.

g. Only the receiver may be used for stand-
by operation, using Signal Corps Batlery BA-48
(not supplied).



RECEIVER~-TRANSMITTER

RT-77/GRC-9~GY

Y
| ' ? |
i ' RECEIVER TRANSMITTER {
| SECTION SECTION [
| T i
L — —|d
[
LOUDSPEAK HEADSET | | KEY MICROPHONE
LS-7-GY HS-30-(¥)| | J-45-Gv | | T45 OR T47
l
F““_"J T T ]
I | [ |
! i i |
DYNAMOTOR HAND GASOLINE ENGINE
BT T POWER SUPPLY GENERATOR -DRIVEN POWER
DY-88/6RC—9-GY] GN-58-A-GY SUPPLY PE-182

|

VEHICULAR
BATTERY
6,12 OR 24 VOLTS]

Pigure 3. Radio set AN/GRC--g—GY, simplified block diagram.

4. Technical Characteristics

a. TRANSMITTER SECTION

OF RECEIVER-

TRANSMITTER RT-77/GRC-9-GY.

Frequency range:

Three bands covering
Band 1

...........

...........

.........

Crystal channels . . . . . ...

Types of signals transmitted .

. 2.0 mc to 12 mc.
. 66mc to 12 mc.

3.6 mc to 6.6 mc.
2.0 mc to 3.6 mc.

Crystal or
master oscilla-
tor p-a
(power-ampli-
fier).

Twoineach
band ({crystals
not supplied).

. C-w, mcw, and

phone.

Type of modulation

Number of tubes

Distance range:*
Stationary:

..................
.................

.................

..................
.................

.................

-------

........

6-volt, high-power position
6-volt, low-power position .

12-volt, high-power position .

12-volt, low power position

24-volt, high-power position .

24-volt, low-power position

atmospheticyconditions,

30 miles.
20 miles.
15 miles.

20 miles.
10 miles.
10 miles.

Power input to DDynamotor-Power Supply DY-
88/GRC-9-GY with transmitter operating:

. 27 amperes.

. 24 amperes.
13.2 amperes.
. 11 amperes,
7 amperes.

. 6.2 amperes.

*These values are approximations, since jhes range will vary con-
siderably according (u teirain,
and time of year, mouth, and day.

{requencies,



Power cutput:**

- T e
sv{-i(:ctfrﬂ ynﬁg@(}l ,;Ce;_é“?ply Generator GN-58-A-GY
position Fhone | cw _ Phone | cw
High ....| Fwatis .. | 15watts .| 3.6 watts | 10 wat{;
Low ....|fwatt...| 5watts .| L2 watts 5 watts.
“*These values are only approximate and will vary with frequency.
Antennas:

Whip . . .. 15 feet long. Consists of three
mast sections MS-116-A,
one MS-117-A, and one
MS-118-A.

Long-wire . . . 244.5 feet long. (The 137-foot

length has calibration chart
attached; 107.5 feet of the
244.5-foot length is detach-
able.}

. 6-, 12-, or 24-volt vehicular
battery through Dynamotor-
Power Supply DY-88/GRC-
9-GY or hand Generator
GN-58-A-GY.

16 pounds, less case,

b. RECEIVER SECTION OF RECEIVER-
TRANSMITTER RT-7#/GRC-9-GY.

Frequency range:

Power supply

Band 1 .. ......... 6.6 mc to 12 me.
Band 2 ........... 3.6 mcto 6.6 mc.
Band 3 ........... 2.0 mc to 3.6 mc.
Receiver type . . . . ... ... Superhetero-
dyne.

Types of signals which can be C-w, mcw, and

received . . ... ... .. .. phone.
Number of tubes . . . .. ... 7.
Intermediate frequency . . . . 456 kc (kilo-
cycles).
Method of calibration . . . . . Built-in erystal
oscillator.

-------

Calibration points 200-kcintervals,

Power input at STANDBY position using the
stand-by section of Dynamotor-Power Supply
DY-88/GRC-9-GY:

6-volt battery 1.25 amperes.
i2-voltbattery .8 ampere.
24-voltbattery .6 ampere.

Power supply . . .6-, 12-, or 24-volt vehicular
battery operating Dyna-
motor-Power Supply DY-
‘88/GRC-9-GY, Generator
GN-58-A-GY and Battery
BA-48 in a feld instal-
lation.

Power required by receiver:

A-power . .. 1.4 volis al .45 ampere
' {maximum).
B-power . . .. 105 volts at, .02 ampere
(maximum).
Antenna . ... .. Uses same antenna
a s transmitter,
Weight . . ... .. 8 pounds, less case,

c¢. DYNAMOTOR-POWER SUPPLY DY-88/

GRC-9-GY.

Supply requirements: 6-, 12-, 24-volt vehicular
battery.

Basic circuit: H-v dynamotor and an l-c vibra-
tor supply.

Full-load output: Transmitter plate, 580 volts, at
10C ma. Receiver plate, 120 volts at 45 ma.
Transmitter filament 6.5 volts at 2 amperes.
Receiver filament, 1.5 volts at 500 ma, Keying
relay, 6.9 volls at 575 ma.

Full-load input (with transmitter operating):
6-volt, high-power position . 27 amperes.
6-volt, low-power position . . 24 amperes.
12-volt, high-power position . 13.2 amperes.
12-volt, low-power position . 11 amperes.
24-volt, high-power position . 7 amperes.
24-volt, low-power position. . 6.2 amperes.

Tube complement:

Two ballast tubes 10-4A. One ballast tube
5TF4.

Weight:

35 1bs.

d. GENERATOR GN-58-A-GY.

. . . Hand operated.

Regulated and fil-
tered dynamohav-
ing both an h-v
and l-v winding
on one armature.

Transmitter plate,
425 volts at 115
ma (milliamperes}.
Receiver plate,
105 volts at 32 ma.
Transmitter fila-
ment, 6.3 volts at
2.5 amperes, Re-
ceiver filament,
1.4 wvolt at 465
ma.

29 pounds.

Supply requirements
Basic circuit

........

......

Full-load output

..........



5. Packaging Data

4. The components of Radio’ Set AN/GRC-9-
GY are placed in cardboard cartons which are
packed in three tarpaper lined wooden boxes.

Box
No.

Contents

Panel Cover CW-109/GRC-9-GY,

Cord CD-1119-GY.

Bag CW-140/GRC-9-GY,

Equipment literature,

Bag BG-172-GY and contents ........

Roll BG-174-GY and contents.

Generator GN-58-A-GY.

Bag BG-175-GY.

Mast Base MP-65-A-GY.

Mounting MT-350/GRC-9-GY,

Dynamotor-Power Supply DY-88/GRC-
9-GY i R

Cable Assembly CX-2031/U-GY

Cord CD-1086-GY.

Receiver-Transmitter RT-77/GRC-9-GY .

The method of packing a typical component is
shown in figurs 29 and 30. The size, weight,
contents, and volume of each crate are given
in the following chart.

Dimenslons {in.) Weight ! Volume
S o {ib) fcu ft}
Length Widith ! Depth
Bt N = e P
23 16 5 14 64 ! 2.9
|
48 20 12 123 j 6.7
18 i6 15 62 ‘ 2.5
:
i

Pigure 4. Generator GN—58-A~-CY and Bag BG—175-GY,



ROLL BG-174-GY .~ MAST SECTIONS MS-116-A-GY

MAST SECTIONS
M5-117-A-GY

INSULATOR iN-127.-GY

MAST SECTIONS
MS-118-A-GY

o

“STAKES GP-27-B-GY

CORD CD-1086-GY

(7 FEET) CRANKS GC.7-GY LEG LG-2-B-GY
Figure 5. Roll BG—174—GY, with conients.
E SRR LA g b. CARRYING BAGS (figs 4, 5, 6, and 7)

Four carrying bags are provided for transport-
ing the equipment in the field when using the
hand generator as the source of supply. The
carrying bags are constructed of heavy
canvas and are provided with straps to facilitate
carrying. The contents of the carrying bags
are listed in the following charts:

Signal Corps
siock No. Ouandity Descripiion
275534140-GY 1  Bag CW-140/GRC-9-GY con-

taining-
Cord CD-1118-GY
Panel Cover CW-109/
GRC-9.CY
2C5130-77-GY i Receiver-Transmitter
RT-77/GRC-9-GY
containing-

3E1999-119-GY
2723350-109-GY

—

2J0C3-GY 1 Tube type OC3
2J1S5-GY 1 Tube type 185
2J114-GY 2 Tube type 1L4
2J1R5-GY 3 Tube type IR5
2J2E22-GY 1 Tube type 2E22
2J3A4-GY 3 Tube type 3A4
2J30Q4-GY 1 Tube type 304
2X105-200-GY 1 Crystal Unit CR-2/U-GY
225971.1-GY 2 Lamp, incandescent
2725889-15-GY 1 Lamp, neon
3E7173-22-GY 1 Cable assembly,

interconnecting

Figure 6, Dag BG-172--CY, packed.



3-3738

M:yE'GY

R A P

HG-172 GY CASE: BOX AX-53.GY
. {SPARE TUBES)

BRACKET

BAG ¢
FI-515.GY T

ANTENNA _
AT-101/GRC-9-GY REEL RL-20.GY
LOUDSPEAKER '
ABTOY ey
1-45-GY

COUNTERPOISE
CP.12-GY+ CP-13-GY

ANTENNA
- AT 102/GRC-%-GY

" WIRE WA128-GY

“ HALYARD

Guy QY-1 1-GY

GUY GY-42-GY

Figure 7. Bag BG—172—GY, conients.

Figure 8. CASL: Box BX-53-GY and conlents,



Signal Corps

stock Ne, heantiy Descriptivn
2L551-172-GY 1 Bag BG-172-GY containing-
1B128-GY 1086 Wire WoA2B-GY Y
2A1312-GY 1 Guy GY-12-GY

2A1336-42-C.Y 1

Guy GY-42-GY
2A203-101-GiY 1

Antenna ‘AT-101/

GRC-9-GY
2A203-102-0:y 1 Antenna AT-102/

GRC-9-(bY
2A3128-GY 1 Reel RL-28-GY
2A3129-GY 3 Ree! RL-29-GY
2ZA712-GY 1 Counterpoise CP-12-GY
2A713-GY 1 Counterpoise CP-13-GY
27.1203-515-GY 1 Bracket FT-515-GY
2Z6310-7-GY 1 Loudspeaker LS-7-GY
273445-GY 1 Key J-45-GY
6Z4938-GY 1 Halyard M-378-GY
6Z4939-GY 1 Halyard M-379-GY
BF153C-GY 1 Case: Box BX-53-GY contain-
2JOC3-GY 1 Tube type OC3 fing-
2J1585-GY 1 Tube type 185
2J114-GY 1 Tube type 1L4
2J1R3-GY 1 Tube type IR5
2)2E22-GY 1 Tube type 2E22
2J3AL-GY 1 Twbe type 3A4
2J3Q4—CY 1 Tube type 3Q4
2Z5911.1-GY 2 Lamp, pilot
2Z25889-15-GY 3 Lamp, neon
6R7443.4-ClY 1 Extractor, tube
60Q36920-2-CGY 1 Extractor, pilot lamp
6R55230-GY 1 Wrench No. 6
6R55231.1-CY 1 Wrench No. 8

c. ADDITIONAL COMPONENTS. Additional
components noi supplied in canvas bags are
as follows:

Figure 9. Mast base MP-65-A-GY.

Signal Corps

stock No. Quantily Deseription

JH160-175-GY 1 Bag BG-175 containing-

3H2358-GY 1  Generator GN-58-A-GY
containing-

3H2358/B6-GY 2

Signal Corps
stock Nao. Quandiiy Descriplion

Brush set HV and LV

228060-174-GY 1 Roll BG-174-GY containing-
2Z22416-GY 6 Mast Section MS-116-A-GY
24A2417-GY 2 Mast Section MS-117-A-GY
2A2418-GY 2 Mast Section M3-118-A-GY
2A3323-GY 4, Stake GP-27-B-GY
226102B-GY 1 Legy LG-2-B-GY
2Z6103B-GY p Leg LG-3-B-GY
3E1999-86-GGY 1 Cord CD-1086-GY (7 ft)
3Ge27-GY 1 Insulator IN-127-GY
3H1407-GY 2 Cranle, hand GC-7-CY

Signal Corps

stock No. Cuandtily Descripiion

2A2088-65-GY 1 Mast Base MP-65-A-GY

2Z6763-350-GY 1 Mouniing MT-350/GRC-9-GY
containing-

61L.80026-GY { Bag of hardware consisting
of-

6L3608-32.3-GY 18 Nut, hex; steel, No. 8-32

6L6332-16.495- Screw, machine; steel

GY 18 No. 8-32
6L72208C-GY 18 Washer, lodk; steel, No. 8

d. CONTENTS OF ONE OF THE PACKING
CRATES.

Signal Corps
stock No, Quantily Description
3H1535-88-CGY 1 Dynamotor Power
Supply DY-88/GRC-8-GY

3H6690-15-GY 2 Vibrator, synchronous
322610.42-GY 6 Fuse 10amp
3722620.20-GY 6 Fuse 20 amp
3Z71630.27-GY 6 Fuse 30 amp
322605.32-GY 6 Fuse 5amp
376925-1.32-GY 2 Resistor, thermal 0.52 amp
376926-15.2-(3Y 3 Resistor, thermel 1.0 amp
3H535T-3-GY 2  Brush set 6 volt
3H535T-GY 4 Brush set 12 and 24 voit
3H535T-2-GY 2 Brush set high voltage
NSNR { Circuit diagram
3E1999-86-3.8-GY 1 Cord CD-1086-GY (44 indh)
JE5999-7.26-GY 1 Cable Assembly CX-2031°U-

ay
GLBOIS0-B8.1-GY Hardware kil containing-
6L72220-32-GY 4 Lock washer, steel,

for 3{e™ screw

GLISNG-242-GY 4 Nuy, hexa gon for3:"“screw
61.4906.24-00Y 4 Serew, cap 2-7:7 long
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Figure 10, Receiverstransmitter REU-77/GRC-g- ().



6. Table of Components

Reguired Length \Width Depth igh
S Cotuponent i No. i fin.} it % wgftlfiu
Antenna AT-IO[/GRC-Q-GY} Wound on i i i2 a 3 | 2.6
Antenna AT-102/GRC-9-GY § Reel RL-29-GY ...... 1 12 8 3 2.9
Bag BG-172-GY (for equipment accessories) . I 1 16 15 9 5.1
Bag CW-140/GRC-9-GY (for Receiyer- Transmatter ’

RT-7H/GRC-9-GY) . .viiiii i e iiinnnnns 1 14 13 16 4.4
Bag BG-175-GY (for Generator GN-58-A-GY) .. ... . 1 9 9 ¥ 17
Bradcet FT-515-GY vvveeinevrinnnneennnnonnn, 1 9 1 2 04
Case: Box BX-53-GY (with contents) ............. 5 1 7 6 22 1.5
Cable Assembly CX-2031/U-GY .................. l 1 97 — — 2.0
Cord CD-1086 (for connecting Recewerfl'ransmstter'

to Generator) ... ...t ieaiianian i e 1 90 — - 2.3
Cord CD-1086-GY (for connecting Receiver-

Transmitter to Dynamotor-Power Supply) ...... 1 50 — 1.6
Cord CD-1119-GY (BA-48 to Rece.iver-‘l'ransmitter‘-[ 1 40 — - 0.3
Counterpoise CP-IZ-GY} ‘Wound on ; s 12 8 4
Counterpoise CP-13-GY f Reel RL-29-GY ........| 43
Cranks GC-7-GY ... .oviviiiiniiniiiiennne .. } 2 8 5 /2 1.0
Dynamotor-Power Supply DY-88/GRC-9-GY ...... i 13 10 14 341
Generator GN-58-A-GY ............cciiiinnn.. 1 10 7 8 240
Guy GY-12-GY | Wound on 1 Bi/s 3 14/ 0.6
Guy GY-42-GY { Reel RL-29-GY ................. | ° - )
Halyard M-378-GY . ....... . . iiiiiivinnnnnennnn ! 1 i5 2 — 0.7
Halyard M-379-GY . ... oiviineiiiinnenricnen.n : t 4 3 — 0.2
Handbook for Radia Set AN/GRC-9-GY ......... 2 10 B8 Y 33
Hardware Kit (for mounting Receiver-Transmitter) 1 5 4 ta 0.2
Hardware Kit (for mounting Dynamotor-Power

Supply) o e e 1 3 4 1 0.5
Insulator IN-127-GY . ... .. .coooiiiiininne. .. 1 14 3 3 17.2
Key Jud5-GY ... . i 1 6 4% it/2 1.2
Leq LG-2-B-GY ... ... it 1 30 6 2 35
Leg LG-3-B-GY ... i 2 24 3 1 1.0
Loudspeaker LS-2-GY ...... ... ..ot iiieinnin. 1 7 5 3 31
Mast Base MP-65-A-GY ........................: i 18 34 3 33
Mast Section MS-116-A-GY .................... | 6 40 e 21
Mast Section MS-117-A-GY ....................| 2 40 — - 0.4
Mast Section MS-118-A-GY .........cooovvnnin.s 2 40 e - 0.3
Mounting MT-350/GRC-9-GY .................... 1 16 12 112 4.4
Receiver-Transmitter RT-F7/GRC-9-GY (complete) 1 16 12 8 33.0
Reel RL-28-GY {for Guys) ........cooiiiiiiienn., ! 1 6'/2 3 L i 0.2
Reel RL-29-GY (for Antennas and Counterpoise) . t 3 12 8 e | 08
Roll-BG-174-CY (Antenna sections) .............. 1 43 14 5 5.8
Stake GP-27-B-GY ... ..ot 4 8 Y - 03
Wire W-128-GY ... ... . ... .. i 10t s — — 0.7
Total Net Weight ... ...t iiiiiiiiirennnn. ' —_ — — — 1518

Nots. This list is for general information only. See appropriate supply publications forinformation pertainivg Lo requisition of spare parts.

7. Assembly Description of
Receiver-Transmitter RT-77/GRC-9-GY

a. The receiver-transmitter (fig. 10) consists
of a complete seperate receiver unit and a com-
plete individual transmiiter unit. The units are
mounted in a metal case having a tight fitting
metal cover which is removed for operation of
the set.

b. This Panel Cover CW-109/GRC-9-GY has
a rubber seal around its edge to prevent water
from entering the set. When the cover is in-
stalled on the metal case, the entire assembly
will float. To remove the cover, pull up gently
on the metal clamps arranged along the sides
(fig. 11).

10

Caution, Be sure to release the clamps in the
manner shown in figure 11. Injury may result
if the thumb is struck by the clamp as it is
released. Hold the clamp firmly and pull up
‘gently.

c. When the cover is completely removed
from the case, the individual receiver and
transmitter seclions may be lifled partly out
of the case. To prevent the possibility of these
units falling out of the case, reset the clamps
on the small prujections on the receiver -and
transmitter frout panels (fig.12). The same
precaution must be observed in unhooking the
clamps form this position, as when the front
cover was o,



Figure 11. Removing from

Figure 12, Reselting lhe clamps

cover of receiver-transmitter RT—77/GRC—9-CY,

on the panels of receiver-transnutter RT—77/GRC—9-CY.

1t



d. The individual units are.physically and
electrically divided into separate sections and
are connected together electrically by a sepa-
rate interconnecting cable assembly (3E7173-22-
GY); the two ends plug into individual sockets
on the transmitter and the receiver (fig. 39). All
jacks and controls, except ohe, are located on
the front panel. The one control in the rear of
the receiver is the switch that accommodates
the receiver output circuit to the different loud-
speaker and headphone impedances (fig. 39).

e, All jacks, controls, and switches are water-
proofed for complete protection of the radio set
when operating under extremely humid condi-
tions. The entire assembly is mounted in Bag
CW-140/GRC-9-GY, which is a canvas bag
used to provide additional carrying space when
operating or transporting the radio set.

8. Receiver Section of Receiver-Transmitter
RT-77/GRC-9-GY
{fig. 13)

a. The receiver is designed to receive a-m
signals in the frequency range of 2 mc to 12
mc in three distinct bands.

b. The front panel of the receiver contains
the controls necessary for its operation and is
protected by an open grillwork. There are two
phone jacks allowing two Headsets HS-30 to
be used simultaneously. The jacks have covers

which are held tightly over the jack openings
by springs. These covers protect the jacks from
dirt and moisture. In the upper left-hand corner
of the panel is the GND. (groung) connecting
post for the lead from the counterpoise which
is used when a vertical antenna is used. The
TUNING knob, control N, has a device in-
corporated on the panel by which it may be
locked at any desired dial position. The dial is
shown unlocked in figure 13. To lock it, push
the metal lever down.

c. Some knobs, such as those on controls M,
O, P, have a white line on only one side of
their centers, The knob on contrel L, however,
has a white line on both sides of its center.
Knobs having two white lines indicate that the
control can be rotated in either direction con-
tinuousliy without having #0 stop. Knobs with
one white line cannot be turned continuously in
one direction, but upon reaching the stop posi-
tion, 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.

9. Transmitter Section oi Receiver-
Transmitter RT-77#/GRC-9-GY
(fig. 14)
a. On the front panel are located all the con-
trols necessary lor the operation of the trans-

31-3717

Figure 13. Receiver section of teceiver-fransmilier R~/ ORC—9—GY,

12



BAIERY

| 33718

AT TUNE
FOR MaX
~p WiCATOR
HLOW
P

Figure 14. Transmitter section of recetver-transmitter RT—77/GRC—9-GY.

mitter; these controls are protected by an open
grillwork, The antenna and doublet lead-ins are
attached to the binding posts in the upper left-
hand corner. In the lower left-hand corner are
two jacks for the insertion of the microphone
and the handkey. Small covers are held against
the jacks by means of springs in order to keep
out dirt and moisture. The d-c power input re-
ceptacle for both the transmitter and receiver
are in the exireme lower left-hand corner of
the transmitter. The receptacle contacts are ar-
ranged so that the power cord from either the
generator or the dynamotor-power supply will
fit in only one position. This is an assurance that
correct voltages will be fed to the proper com-
ponents. Although the battery supplies power
only to the receiver, it is connected by cable to
a receptacle on the transmitter panel, which is

directly on the right of the power receptacle.
There is a small metal key in the battery recep-
tacle which allows the battery cable plug to fit
in one position, as is the case with the power
receptacle.

b. The frequency control knob I on the trans-

mitter may be locked in position in the same

manner as the receiver tuning dial. Dial knobs
on the transmitter which may be turned con-
tinuously in one direction, are those with two
white lines (controls D and E}. Controls A,
C, and F have stops and must not be forced.
When the stop position is reached, the knob
must be turned back in the opposite direction.
The large chart on the transmitter gives the
numbers to which the tuning dials must be
turned, in order to transmit the corresponding
frequencies on the chart. There is a smaller

13



white chart, marked CRYSTALS, on which
should be marked in pencil, the frequency
ranges of transmission obtained with the
different crystals.

10. Dynamotor-Power Supply DY-88/GRC-9-
GY
(fig. 15)

a. Dynamotor-Power Supply DY-88/GRC-9-
GY is a wvehicular operational component
capable of supplying all vollages required for
Receiver - Transmitter RT-77/GRC-9-GY. It
consists of two sections, a dynamotor section
to supply power to the transmitter and a vibra-
tor section to supply power to the receiver and
portions of the transmitter. Input voltage to
the power supply may be 6, 12, or 24 volts,
with the negative (—) grounded. A switch
control {H206) provided behind the front panel
allows the operator to change all internal
connections simultaneously to correspond with
the voltage of the vehicular battery (fig. 111).

b. A window on the front panel permits
observation of a drum which indicates the volt-
age for which the switch control is set. The

CYRHAEOR FOREE, SPPLT - IR/G06-4-GY
s fPPTPN] crtamovraem

SHEE Fuily

o T
e

case of the unit is immersionproof. It is
corrugated for greater strength, for cooling, and
for protection from warping or damage caused
by vibration and shock. The entire unit is
supported on four shock mounts through which
bolts can be passed to secure it to the vehicle.

c. The power supply output receptacle is lo-
cated on the lower left corner of the front
panel. The contacts of the receptacle are
arranged in a definite pattern so that the cable
plug which fits into it will be in the correct
position, A heavy rubber cable is used to
connect the vehicular battery to the power

supply.

11. Generator GN-58-A-GY
(fig. 16)

Generator GN-58-A-GY is a hand-operated
unit designed to supply power to Receiver-
Transmitter RT-7#/GRC-9-GY when a vehicular
battery is not available, as in portable field use.
When using the generator, the transmitter out-
put is not as great as when the dynamotor is
used (par.4a). The generator stands upright on

Figure 15. Dynamotor-Power Supply DY-88/GRC~4-GY.
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GENERATOR GN-58-A-GY

LEG LG-2-B-GY

CGRD CD-1086-GY
{7 FEET)

3-3740

Figure 16, Generofor GN—g8—A

three removable legs and a folding seat is fas-
tened to one of the legs. Hand cranks are in-
serted into holes on each side of the unit. A
power outlet is located in the bottom of the
generator. The complete unit is shown set up
in figure 16. A model of Generator GN-58-A-
(Y is shown with the bar in which it is trans-

LEG LG-3-B-GY

~GY, set up for operation.

ported in figure 4. The clamps shown along
the sides of the generator in this illustration
are not to be opened for normal operation but
only when repairs or adjustments are neces-
sary. The accessories, such as legs and cranks,

are carried in the antenna equipment roll, Roll
BG-174-GY.

15



12. Antenna Components

a. ANTENNA AT-101{/GRC-9-GY. Antenna
AT-101/GRC-9-GY is a straight stranded copper
wire, 107 feet long, sectionalized by means
of eight ceramic insulators and sets of jumpers.
It may be adjusted to any required frequency
between the ranges of 4,300 and 12,000 kc by
opening and.closing these jumpers as indicated
on the calibration chart attached (fig. 31).

b. ANTENNA AT-102/GRC-9-GY. Antenna
AT-102/GRC-9-GY is a similar type of antenna
which is sectionalized by eight ceramic insu-
lators and eight sets of jumpers. It is added to
Antenna AT-101/GRC-9-GY so that the fre-
quency range can be extended to cover the
frequencies between 2,000 and 4,300 kc. Both
Antenna AT-101/GRC-9-GY and Antenna AT-
102/GRC-9-GY are supplied and, when not in
use, are stored on Reels RL-29-GY. Halyards
M-379-GY and M-378-GY are lengths of rope
with an insulator at one end. They are used to
secure the antenna between such supports as
trees, buildings, or fence posts (fig. 32).

c. VERTICAL WHIP ANTENNA. The whip
antenna consists of five sections of metal tub-
ing, three Mast Sections MS-116-GY, one Mast
Section MS-117-GY, and one Mast Section MS-
118-GY. These sections are screwed together
to form the whip antenna and can be used as
a vehicular antenna or for portable field use.
As a vehicular antenna, it is screwed into
Mast Base MP-65-A-GY that is installed per-
manently on the wvehicle and requires no
further support (fig. 49). When used as a port-
able antenna, it fits into Insulator IN-127-GY
that fastens to Bracket FT-515-GY which is
secured to the case of Receiver-Transmitter
RT-77/GRC-9-GY (fig. 37). The whip antenna is
then further supported by the use of one Guy
GY-12-GY and two Guys GY-42-GY that are
secured to the ground by three Stakes GP-27-
B-GY., Guys GY-12-GY and GY-42-GY are
supplied and stored on Reel RL-28-GY. A short
length cut form Wire W-128-GY connects the
whip antenna mast to thc post marked ANT.
{antenna) on the transmiller panel {fig. 35).

d. COUNTERPOISES CP-12-GY AND CP-13-
GY (fig. 17}, When Recciver-Transmitter RT-
7#GRC-9-GY is used as a porlable unit with
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the whip antenna, Counterpoises CP-12-GY
and CP-13-GY are fitted together forming a
radial network of eight wires and placed on
the ground (fig. 35) beneath the whip antenna.
They are used to act as a more efficient
ground. Counterpoises CP-12-GY and CP-13-
GY are supplied and stored together on Reel
RL-29-GY. They are made up of heavy, flexible,
rubber-covered wires. Figure 17 shows the
connecting links.

e, MAST BRACKET MP-50 (fig. 18), This is a
heavy steel bracket which is used to mount
Mast Base MP-65-A-GY on the rear of a vehicle
(fig. 49).

Figure 17. Counterpoises CP—12-CY and CP—-13-GY

13. Microphone T-17
{fig. 19)

Microphone T-17 is of the single button, car-
bon granule type with a self-contained push
button which is pressed when it is desired to
transmit voice signals. The schematic diagram
is shown in figure 20.

14, Microphone T-45
{figs. 21 and 22)

Microphone T-45 is held in front of the mouth
by a harness which can be adjusted for comfort.
The plug of Microphone T-45 connects to a
corresponding receptacle on Cord CD-318-A.
This cord leads to Switch SW-141 which is hung
on the chest by means of a strap which fits
around the neck, Then the cord emerges from
the switch box and terminates in Plug PL-68



Figure 18. Mast bracket MP—so

which fits into the MIK!E jack on the trans-
mitter. Figure 22 shows Microphone T-45 in
use,

15. Key J-45-GY

The key with all the important parts listed
is shown in figure 23. The unil is designed to

ot gt e mm

Figure 19. Hand microphone T—17,

be placed on the operator's leg by means of the
metal bands attached. Plug PL-55, which is at-
tached to the end of the cord connected to the
key terminals, fits into the jack marked KEY
on the transmitter panel.

16. Headset HS-30-(*)

The headset is shown in figure 24. Each ear-
plug can slide partly up and down on the metal
headband to adjust to the wearer's comfort.
Figure 25 shows the unit in use. The earphones
are of the magnetic type.

17. Loudspeaker LS-7-GY

This is a dynamic speaker of the permanent
magnet type with a 4-inch cone. A self-con-
tained matching transformer enables it to be
connected to loads of 4,000 ohms output im-

CAPACITOR
_ _I/ CA3SG

r
{ !
1 I
1 -1 |
I 1
S
CORD
COTEA CARBON
PLUG BUTTON
PLEE WH P .
14 -
T e O—RED 14 | 9 F=3
ST BLr ! ;:__".r
’
’

MICROPHONE
PUSH BUTTON

Figure 20, Internal schemaltie diagram of hand microphone T—17.

2 THandbook AN/GRC-O.GY
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MICROPHONE UNli
MC - 419 -
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Figure 21. Microphone T—45 and cord CD-—-318-A.

pedance. The unit is connected to the receiver
through either of the jacks marked PHONES
on the receiver panel; the impedance-matching
control on the back of the receiver must be
switched to the 4,000-ohm position.

18. Power Cords

a, CORD CD-1119-GY (fig. 26). Cord CI>-1119-
GY is 34z inches long.

This, four-conductor cable is terminated at
one end by a four-prong female receptacle for
connection to the four-prong plug marked
BATTERY on the transmitter panel. On the
other end, a four-prong male battery plug is
attached for connection to Battery BA-48.

b, POWER CORDS CD-1086-GY (fig. 27). Two
main power cords are supplied, Cord CD-1086-
GY (44 inches long) and Cord CD-1086-GY

I8

(7 feet long). Cords CD-1086-GY are eight-con-
ductor cables shielded with neoprene outer
jackets. Cables are terminated at one end with
one male, and, at the other end, one female
nine-contact plug. Cords CD-1086-GY are used
to supply power from either Dynamotor-Power
Supply DY-88/GRC-9-GY or Generator GN-38-
A-GY to Receiver-Transmitter RT-77/GRC-9-
Y. The female connector plugs into the male
receptacle marked POWER on the transmitter
panel.

19. Running Spares

A group of running spares is supplied with
each Radio Set AN/GRC-9-GY and is stored in
the compartments of Case: Box BX-53-GY, Roli
BG-174-GY, and in Dynamotor-Power Supply
DY-88/GRC-9-(:Y. Spares are provided for all
normally expendable items such as tubes, pilot



B I P

Figure 22, Microphong T—45 in use.

lamps, neon bulbs, and whip antenna sec-
tions. Extra wvibrators, ballast tubes, fuses
and brush sets for Dynamotor-Power Supply
DY-88/GRC-9-GY are contained within its
case. For Generator GN-58-A-GY brush sets
are also provided. For a list of running spares,
see paragraph 5.

20. Additiona’ Equipment Required

The following equipment is not supplied as
part of Radio Set  AN/GRC-9-GY but may be
required for use in the radio set,

a. Battery BA-48, for the operation of the
receiver only.

b. Vehicular storage battery, either 6, 12, or
24 volts.
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Figure 23. Key J-45—GY.

Figure 24. Headset HS5-30-{"}.
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Figure 2. Headset HS—30-{"} in use.
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Figure 26. Cord CD—1110-CY, internal wiring. Figure 27, Cord CHD—-1086-CY, inlernal wiring.
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CHAPTER 2

OPERATING iNSTRUCTIONS

Section I. SERVICE UPON RECEIPT OF RADIO Set AN/GRC-9-GY

21, Siting
(fig. 28)

a. One of the most important factors to as-
sure satisfactory transmission and reception of
radio signals is the location of the antenna. The
transmitier 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 wonded areas, and other obstructions.
Dips, depressions, valleys, and low places are
poor for radio transmission and reception be-
cause the surrounding high terrain tends to im-
pede the r-f energy. Weak signals may be ex-
pected if the radio set is operated close to steel
bridges, underpasses, or near power lines or
power circuits (fig. 28}.

b. The most desirable location 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 tand. When selecting a flat site,
remember that a tall object must be available
for fastening the antenna if the straight-wire
or doublet antenna is used. When the vertical
mast is used, provisions are made on the re-
ceiver-transmitter to fasten the antenna by
means of a mast antenna mounting.

Note. The whip antenna will require a circle of flat
ground approximately 30 feet in diameter, and the sup-
ports for the straight-wire antenna should be spaced
approximately 265 feet apart. The ground under the
whip or vertical antenna must he free of rock so that

stakes can be driven to suppor! the guv wires for the
antenna.

c. Maximum range can b expected when op-
erating on top of a hill or knoll. Do not operate
the radio set in a valley unless short distance
ranges are o he expoected or unless it is neces-
sary.
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22. Uncrating, Unpacking, and Checking New
Equipment

a. GENERAL. The following. instraction
corresponds with commercial packaging as
shown in fig. 29 and 30. When new equipment
is received, select a location where the
equipment may be unpacked without exposure
to the elements and which is convenient to the
permanent or semipermanent installation of
the equipment. Paragraph 5b lists the contents
of all carrying bags and should be used for
checking to make sure that all components are
present and the equipment is undamaged. No
special unpacking and uncrating procedures
are necessary for equipment shipped in the
carrying baqgs.

Note. Be careful in uncrating, unpadking, and han-
dling the equipment; it can easily be damaged. Tf it
becomes damaged or il left exposed to the elements,
the equipment might be rendered useless and a complete
overhaul might be required.

b. STEP-BY-STEP INSTRUCTIONS FOR UN-
CRATING AND UNPACKING THE EQUIP-
MENT.

(1) Place the packing case as near the
operating position as convenient.

(2} Cut and fold back the steel straps.

{3) Remove the nails with a nailpuller.
Remove the top of the packing case.
Do not attempt to pry off the sides and
top; the equipment may be damaged.

{4) Remove the case liner.
(5) Open the various cardboard cartons.

{6) Inspect all equipment
damage during shipment.

for possible



Figure 28. Siting
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Figute 10, Method of packing typical component for

overseas shipping.



Figure 3n. Typical pedkaging of radio set AN/GRC-g--GY components,
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c. CHECKING, Check the contents against
the master packing slips.

d. UNPACKING DOMESTIC PACKING
CASES. Radio cquipmen! may be received in
domestic packing cases. The instructions given
in b above apply also to unpacking domestic
shipments. In general, follow the procedure
below:

(1) Cut the metal bands,

(2) Open the cartons that protect the
equipment; or, il heavy wrapping
paper is used, remove it carefully and
take out the components.

(3) Check the contents of the packing case
against the master packing slip.

Note. Save the original packing cases and
containers for both export and domestic
shipments. They can be used again when the
equipment is repacked for storage or shipment.

23. Selection of Antenna Equipment for
Field Operation

a. Most satisfactory performance will be ob-
tained with the selection of the proper antenna,
considering the advantages and the disadvan-
tages of each of the three types available for
Radio Set AN/GRC-9-GY.

{1} When a permanent or semipermanent
installation can be made, use the long-
wire antenna. It will transmit farther
and receive weak signals more satis-
factorily than the whip antenna.

(2) However, when the equipment must be
moved rapidly and frequently from
one location to another or is used as a
vehicular installation (par.32), use the
vertical mast antenna.

b. The advantages of the vertical mast an-
tenna are:——

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

(2) It will permit satisfactory transmission
and reception over short distances (up
to approximately 25 miles).

(3) The space required is small.

(4} The presence of tall objects for support
is not required,

{5} It permits transmission equally well in
all directions.

(6) The antenna can be quickly tuned from

one end of the frequency band to the
other.
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c. The principal disadvantage of the vertical
mast antenna is that it is pnot highly efficient
for distance in excess of 25 miles, as compared
to the long-wire antenna.

d. The principal advantage of the long-wire
antenna is its transmission efficiency. When
properly installed, it will permit satisfactory
transmission and reception over comparatively
long distances,

e. The principal disadvantages of the long-
wire antenna are—

(1) Tt requires tall objects {or support.

(2) The antenna length must be changed if
the frequency is to be shifted appre-
ciably (more than 200 kc).

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

24, Installation of Long-wire Antenna

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

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

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-GY to its
support by means of Halyard M-379-GY, as
shown in figure 31. This length of antenna is
shown with the calibration chart attached.

d. Connect the clip on Antenna AT-102/GRC-
9-GY to the small ring on the free end of
Antenna AT-101/GRC-9-GY and fasten the other

‘ JUMPER  JUMPER
\i CLOSED  OPEN
\ “ANTENNA CALIBRATION CHART
g :
fin TO ANTENNA BINDING POST

Figure 31. Antenna supports and conneclions,
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Figure 32. Installation of long-wire antennas AT—101/GRC—0—CGY and AT—102/GRC—o-CY.

end of Antenna AT-102/GRC-9-GY to its sup- e. Locate the radio set at any point that will
port by Halyard M-378-GiY. In figure 32, the not allow the lead-in to touch the ground or any
entire installation of the long-wire antenna is other objects such as trees, buildings, or metal
fences. Connect the lead-in from the calibra-
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Figure 33. Typical antenna jumper.
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tion chart end of the antenna to the ANT. bind-
ing post on the transmitter.

Note. Since the antenna length, for the best transmis-
sion and reception, is directly dependent onr the fre-
quency of the signal, il is necessary to adjust the an-
tenna length to the frequency at which the transmitter
is to be operated. Jumpers are placed on the antenna.
The calibration chart, showing the length of the antenna
required for the wvarious Irequencies, indicates which
jumpers must be opened and closed for the frequencies.
A typical jumper is shown in figure 33.

f. In case the antenna calibration chart
should be lost or become illegible, it is repro-
duced here exactly as it looks (fig. 34). The

©

\
ANTENNA AT~ I01/GRC~9~GY @

= e S )

FREQ. 1 2 32 4 8 €& T 8
12000~-9800 fojojo|lciololejo
9900—9000 xjolojojolojo]|o x
q000-8400 (X [x |ojlajototo ol &8
a400-7300 | x| x|l x]olojolojo 23
Ts00-8000 | x| Al x|xlojo]lejo]| 22
6000~%300 | x | x {xjx|x]ofjoe]o § é
5300-4300 x | x|x]xfx}x]ofe Y
4900— 4300 X x X | x X 3 LR x O

ANTENNA AT—102/GRC—9-GY @

DTS D
FREQ. 8 9 10 1 12 13 14 {5 15
4300~-3900 ix|o|ofojololololo
3900~3200 {xjx|ojojojo]ojoio =
3zog—yioo fxixIxlojoelole|eio]| 3 &
00 - 2900 LA EEE] XxXjojojoja}o '-': ;
2000-2700 |x|x|x[x|x]otlclo]o a3
2700-25%0 X | x I X xifx|xiojo|o § EJ
25502400 x| x|x KX |Xxppx o]0 "-‘ ‘:
2400- 2200 X{ix|x K EX I X X{xjio = o
2200~ 2000 L3N I X X X X X X X

Pigure 34. Antenna calibration dchart,

number of antenna lengths to be closed in suc-
cession always should start at the lead-in end.

g. If the antenna should be lost or destroyed,
another one can be made from any other
stranded copper wire available. The following

chart gives the correct lengths including the
lead-in.
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Transmitting frequency Antenna length, inctuding
{ke) lead-ire {f1,

From To

2,000 2,200 245.5
2,200 2,400 228.0
2,400 2,550 2100
2,550 2,700 193.0
2,700 2,900 177.5
2,900 3,100 163.0
3.100 3,200 1515
3,200 3,900 130.0
3,900 4,300 122.0
4,300 4,800 107.5
4,900 5,300 93.0
5,300 6,000 85.5
6,060 7,500 73.5
7,500 8,400 63.0
8,400 9,000 57.5
9,000 9,900 53.0
9,900 12,000 46.0

25. Installation of Whip Antenna

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

b. Set up the counterpoise by placing link
Counterpoise CP-13-GY on top of Counterpoise
CP-12-GY and clamping them together by
means of the wingnut attached (fig. 17).

¢, Spread out the eight wires of Counterpoises
CP-12-GY and CP-13-GY as far as they will
reach radially, like the spokes of a wheel, To
hold the counterpoises in place, drive Stake
GP-27-B-GY. through one of the holes in the
connecting links. Connect the heavy lead on
the bar of Counterpoise CP-12-GY to the GND.
post on the receiver panel.

d. Extend the hinged supports on the side of
the radio set case through the opening in the
side of Bag CW-140/GRC-9-GY. Insert Insulator
IN-127-GY in these supports.

e. Connect the binding post marked ANT. on
the transmitter panel to the insulator binding
post with a 12-inch length of Wire W-128-GY.
Run the wire through the upper hinge slot in
the bag.

f. Screw together three Mast Sections MS-
116-A-GY, one Mast Section MS-117-A-GY,
and one Mast Section M3-118-A-GY.

g. Close the clamp ring of Guy GY-42-GY
and hook the end of Guy GY-12-GY through
the holes in the collar clamps to keep the
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Figurc 35. Radio set ANIGRC-9-GY sei up for normal field use.

INSULATOR MAST SECTION MS-147~A~GY

GUY GY-12-GY

CLAMP RING

GUY GY-42 -GY

Figure 36. Clamp ring for connecting puy cords to verlical mast antenng,
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Figure 37. Application of bracket FT—515-GY.

clamps closed (fig.36). Insert Mast Section
MS-116-A-GY into Insulator IN-127-GY.

h. Slip Stakes GP-27-B-GY through the
S hooks attached to the ends of the guy cords
and drive the stakes into the ground at equally
spaced points around the set to hold the mast
erect (fig. 35}.

26. Bracket FT-515-GY

If it is necessary to operate the radio set in
a horizontal position, the antenna is mounted
by means of Bracket FT-515-GY. This is shown
in Figure 37.

27. Doublet Antenna

At times, the possibility arises that the radio
set must be used as a semipermanent installa-
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tion to hold communication with other sets lo-
cated in a fixed direction from the first set. In
this case, a doublet antenna is advised because
of its greater directivity when operated as a
half-wave radiator. 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. It is cautioned that a doublet
antenna must not be used unless the exact loca-
tions of the other radio stations are known, so
that the antenna may be orientated for the maxi-
mum transmission in that direction. The correct
orientation is shown in figure 38, The following
table gives the antenna lengths necessary for
maximum transmission efficiency over the fre-
quency range of Radio Set AN/GRC-5-GY.
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Figure 38. Orientation of a half-wave doublet antenna for maximum range,

Frequency range

From To

2,000 2,200
2,200 2,400
2,400 2,575
2,575 2,725
2,725 2,875
2,875 3,025
3,025 3,150
3,150 3,250
3,250 3,350
3,350 3,440
3,440 3,520
3,520 3,600
3,600 3,725
3,725 3,850
3.850 3,975
3,975 4,100
4,100 4,225
4,225 4,350
4,350 4,475
4,475 4,600
4,600 4,725

118
106

o1

82
78
75
73
71
69
68
66
63
61
59
57
56
54
53
5t

“LYan I3 nna 'L i w: ers
Am::::h s{':k' of 'fe::dz:-:;v e ’i.;'ﬁiu? Frequency range Am(e:cau s];de]:f!:::d%:s] ave l::itb

ft 7dn. ..., a5 It f in. 4,725 4850 | 50 ft 6 in. ... ........ 42 ft

ft 6in. .......... 87 ft 4,850 5000 | 49t ......... .. ... 41 ft

ft .. 80 ft 6 in. 5,000 5150 | 47 ft 6in. ........... 39 ft 6 in.
ft 10in. ......... 75 ft 6 in. 5,150 5300 | 46 ft .. ..., ... 38 it 6 in.
ft 10, ......... 71 ft 6 in. 5,300 5450 | 44 £ Bin. ........... 37 if 6 in.
ft 3in. .......... 68 ft 5,450 5600 43 ft3in. ........... 36 ft 6 in.
ft 7in., .......... 65 ft 5,600 5750 | 42 ft ... ... .. 35 ft 6 in.
ft 10in. ......... 62 ft 6 in. 5,750 5900 | 40 ft 11 in. .......... 34 ft 6 in.
ft 6 in. 60 ft 6 in, 5,900 6100 [ 39 ftBin. ........... 336 in.
ft 7in. .......... 59 ft 6,100 BA00 | 38 £ 3 in. ... ... . 32 ff 6 in.
ft 10in. ......... 57 ft 6 in. 6,300 6500 | 37 ft ... e 31 ft 6 in.
fto . 56 ft 6 im. 6,500 6900 [ 35t 10in. .......... 30 1t 6 in.
ft ..., 54 1t 6 in. 6,900 7500 | 32 ft10in. ... ....... 28 ft

ft 9 in. 53 1t 7,500 BlOO |30 ft 21in. ........... 25t 6 in.
ft 8in. .......... 51 1t 8,100 B0 | 28t ................ 24 ft

ft 8 in. 49 ft 6 in. 8,700 9300 | 26 ft ... ... 22 ft 6 in.
ft 10in. ......... 48 ft i 9,300 8900 (24 ft 4 in. ........... ;21 ft

ft 3in. .......... 47 ft ; 9,900 10500 23/t ... ..ol 119 1t 6 in.
ft 9in. ... ... ... 45 ft 6 in. [ 10,500 1100 | 21 ft 10 in, ... .. ... 1 18 ft 6 in.
ft 3in. ..., 44 ft 6 in. [} 11,100 12000 | 20 ft 3 in. .........., - 17 it 6 in.
ftoin ... 43 it : '

31



3-3734

Figure 39. Rear view of fransmitfer and receiver, and inlerconnecting cable assembly 3E7173-22—GY.

28. Installation of Receiver Tubes and Crystal

a. The receiver tubes and crystal are already
installed when shipped. To inspect or replace
them, proceed as follows: Remove the cover of
Receiver-Transmitter RT-7#/GRC-9-GY (par.7b).
Lift the receiver portion partially out of the
case and remove the plug of cable assembly
3E7173-22-GY (fig. 39). The tubes and crystal
are located beneath a single metal cover {fig. 39)
which is removed without tools,

Caution. Remove this cover by releasing all
four cover retaining springs and then lifting
cover straight up without tilting it. This is
necessary to avoid any damage which may
occur if the tube shields on the cover are
forced, pushing any {ube which is in the
receiver, thus causing the tube prongs to snap.
Insert or replace tubes and crystal as necessary
in accordance with the tube layout chart on the
side of the receiver. The same information is
found on the cover just removed.

b. There are seven tubes; each one will fit
into its socke! in only one position. Do not jam
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the tube in the socket. Rotate the tube gently,
until the tube prongs are lined up with their
corresponding socket holes; then press the tube
straight down into its socket.

Note. Do not mistake the transmitler tubes for re-
ceiver tubes. Some transmitter tubes look exactly like
those used in the receiver.

c. There is only one crystal to be inserted.
To remove the crystal, insert a screw driver
between bijas cell BT1 and capacitor C55 and
gently pry the crystal upward, and, at the same
time, pull it with the fingers. The dial light
lamp may be removed by using the pilot lamp
extractor contained in Case: Box BX-53-GY of
carrying Bag BG-172-GY (fig. 40). Always
remove the pilot lamp from the extractor by
pulling on the glass bulb and not the brass
bayonet pin base.

29. Installation of Transmitier Tubes
and Crystals

a. The receiver tubes and crystals are already
installed when shipped. To inspect or replace
them proceed as follows: When opening the



Figure 40. Removing pilot lamp.

transmitter, be sure that the power is shut off.
Remove the receptacte of power Cord CD-1086-
GY from the transmitter POWER receptacle.
The power amplifier tube 2E22, V103, is easily
accessible and may be removed by gently rock-
ing it with a circular motion, pulling upward at
the same time. Always remove the connection
to the plate cap first. The voltage regulator tube
OC3 (V104) can be removed by opening the
safety clamp around the base of the tube. The
clamp may be opened very easily by inserting
a screw driver lip in the small slot on the clamp-
ing lever and by twisting the screw driver
counterclockwise slowly. To tighten the clamp,
twist the screw driver in a clockwise direction.

b. The remainder of the tubes and crystals
are located under a small plate (fig. 39). The
lubes are V101, V102, and V105 and the crystals
are 1A, 1B, 2A, 2B, 3A, and 3B. The cover plate
can be removed by releasing the spring catches
at both ends of the plate and lifting straight
upward. The tubes and crystals are then easily

accessible, The tubes can be removed as shown
in figure 41.

30. Installation of Generator GN-58-A-GY

The hand generator is used to supply power
to the receiver-transmitter during field or

3 1MMandbook ANTGRC.O-GY

portable operation. The generator is carried in
Bag BG-175-GY and the supporting legs are
carried in antenna equipment Roll BG-174-GY.
To prepare the generator for operation, refer
to figure 16 and proceed as follows:

a. Insert two Legs LG-3-B-GY upward through
the metal loops on the side of the generator
which has the order number plate on it. Be sure
that the flat metal retaining springs fit into the
hollow insides of the legs.

b. Rest the generator on the two legs and
slip the bottom of the attachment of Leg LG-
2-B-GY into its retainer on the opposite face of
the generator, Drop the metal loop over the
top of the attachment on the leg.

¢. Loosen the thumbscrew on the bottom
plate covering the power cable socket and
connect the male plug of Cord CD-1086-GY
{7 feet) to the generator receptacle,

d. Loosen one screw on each of the cover
plates for the handles, and swing the covers
downward. On later models of the unit, the
plates are forced open by a spring to expose
the crank openings,

e. Insert Crank GC-7-GY into the sockets on
the sides of the generator. The crank handles,
when each is fully inserted, should be as far
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Figure 41. Removing tubes by means of tube extractor.

apart as possible. This means that if one handle
is at its nearest point to the ground, the other
handle should be at its highest point in the air
(fig. 16).

31. Connections

a. INTERNAL CONNECTIONS. The separate
transmitter and receiver sections are connected
by cable assembly 3E7173-22-GY which is
concealed by the front panels of the radio set.
The cable is shown in figure 39. To replace the
receiver and transmitter in the metal case,
proceed as follows:

(1) Place the empty case in a horizontal
position with the open face upward and
insert either plug of cable assembly
3E7173-22-GY through the opening in
the left-hand corner of the separating
partition.

(2) Insert the connecting cord plug into the
corresponding jack on the back of the
receiver chassis and gently lower the
receiver into the cabinet and fasten the
clamps along the side in accordance
with paragraph 7.

(3) Next, place the

cable in the small
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Jbracket riveted to the back of the ca=e.
It is important that this be done to
protect the cable from any damage
which may occur if it is left to move
about freely inside the case. This cable
bracket is not found in some models
of Receiver-Transmitter RT-77/GRC-9-
GY.

(4) Connect the remaining plug of the
cable to the jack on the back of the
transmitter chassis and lower the trans-
mitter gently into the case.

(5) Fasten the clamps on the side of the
case to the transmitter panel.

b. EXTERNAL CONNECTIONS. Connect all
operating components of Radio Set AN/GRC-9-
GY in accordance with the cording diagram
shown in figure 42 and the illustration in figure
43. Use the cords supplied with the radio set
as follows:

(1) Install Cord CD-1086-GY connecting
one end to the POWER receptacle on
the radio set and the other end io
Generator GN-58-A-GY or Dynamoto:-
Power Supply DY-88/GRC-9-GY. When
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Figure 42. Radio set ANI/IGRC—9—CY, cording diagram.

using Generator GN-58-A-GY, use
Cord CD-1086-GY (7 feet long). For
Dynamotor-Power Supply DY-88/GRC-
9-GY, install Cord CD-1086-GY (44 inch,
long). These two cords are both
marked Cord CD-1086-CGY and are
identical except for length.

Note. Dynamotor-Power Supply DY-88/GRC-
9-GY is used in vehicular installations. Refer
to paragraphs 32 through 35.

Insert Plug PL-55 of the headset into
the PHONES jack on the receiver
panel.

Insert PTug PL-55 of Key J-45-GY into
the KEY jack of the transmitter if the
key is to be used.

(4) Insert Plug PL-68 of the microphone

(5)

cord into the MIKF jack on the trans-
mitter panel if the microphone is to be
used.

Connect the antenna lead into the an-
tenna binding pos!s on the transmitter

(6)

panel in accordance with paragraph
24, 25, or 27, whichever is appropriate.

When using Battery BA-48 for oper-
ating the receiver only, or whem used
in conjunction with Generator GN-
58-A-GY, connect Cord CD-1119-GY
into Battery BA-48 and to the BAT-
TERY receptacle on the transmitter
panel.

32. Vehicular Installation

(fig. 44)

a. Complete instructions for standard vehicu-
lar radio installations are given in teckmnical
manuals of the TM 11-2700 series. One mnznual

of this

series is normally published for =very

common type of vehicle requiring radio imstal-

lations,

and new sections are added as new

radio requirements arise. Refer to SR 31/7-20.4

for the

applicable manual of the series.
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Figure 4. Iixterna! conncclions lo receiver-transmitier RT—77/CRC—o—GY.



RECEIVER-TRANSMITTER
RT-77/GRC-9-GY

Figure 44. Typical vehicular Instailation of rodio set AN/GRC—9-CY.

b. For vehicular installations of Radio Set
AN/GRC-9-GY not covered by a technical
manual of the TM 11-2700 series, follow the
general instructions given in this manual
(pars. 33, 34 and 35).

c. If possible, install Radio Set AN/GRC-9-
GY in a vehicle having a 12-volt or 24-volt
electrical system. Installation in vehicles hav-
ing 6~volt systems should be avoided, since the
high current drain at 6 volts makes it difficult
to keep the vehicular storage battery charged.

d. A vehicle having an electrical system with
negative ground must be used. The radio set
will not operate properly in wvehicles having
positive grounded electrical systems.

e. A typical vehicular installation of Radio
Set AN/GRC-9-GY is shown in figure 44,

33. Vehicular Installation of
Receiver-Transmitter RT-77/GRC-9-GY

a. Select a location in which the controls will
be accessible to the operator, and which is
close to the position chosen for the antenna.

b. Use Mounting MT-350/GRC-9-GY to sup-
port and shockmount the receiver-transmitter.
Mounting MT-350/GR(7-9-GY  ist fastened
directly to a wvertical surface in the vehicle,

using the screws provided. If a horizontal
surface is selected, install Mounting MT-
350/GRC-9-GY on Frame FM-85 (Signal Corps

Figure 45. Frame FM-—8¢, with gussets nolched to
accommodate mounting MT-350/GRC—-o-CY.
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Figure 47. Receiver-Transmitier RT—72fQRC--g—GY,

mounted for vehicular transportation or storage.
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Figure 48. Recelver-Transmitter RT—77/GRC—g--GY,
mounted for vehicular use.



stock No. 274660-85), modified as shown in
figure 45. Figure 46 shows the mounting and
frame installed in a vehicle.

c. For transportation or storage, strap the
receiver-transmitter in Mounting MT-350/GRC-
9-GY with Panel Cover CW-109/GRC-9-GY se-
cured over the face with the clamps (fig. 47}).
WHEN REMOVING THE PANEL COVER,
BE SURE TO REFASTEN THE CLAMPS TO
SECURE THE RECEIVER - TRANSMITTER
CHASSIS TO THE CASE.

d. For normal operation, place the cover be-
tween the receiver-transmitter and Mounting
MT-350/GRC-9-GY (fig. 48). Secure the unit
with the straps (fig. 48).

B

: L wd

e. Connect a ground lead (as short as pos-
sible) from the GND. post on the receiver
panel to a nearby grounded metal portion of
the vehicle.

34. Installation of Vehicular Antenna

a. The vehicular antenna consists of Mast
Base MP-65-A-GY" and five mast sections (three-
Mast Sections MS-116-A-GY, one Mast Section
MS-117-A-GY, and one Mast Section MS-118-
A-GY). Secure the antenna to the wvehicle by
means of a Mast Bracket MP-50 {Signal Corps
stock No. 2A2090-50) or other appropriate
brackets (fig. 49).

MAST SECTIONS
MS-116-A - GY
¥ MS-117-A - QY-
MS-118~A ~GY
. "

j

MAST-S

Figure 49. Typical instaliation of vehicular antenna of radlo set AN/GRC—g-CY.
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b. Select an antenna location close to the
receiver-transmitter to permit a short antenna
lead of Wire W-128-GY. If possible, uise a lead
length of 19 inches or less. Where this is not
possible, lengths up to 6 feet may be used; how-
ever, for antenna leads between 19 inches and
6 feet, use 4 mast sections instead of 5 when
cperating on frequencies above 11 mc. This is
necessary te permit resonance of the trans-
mitter at these upper frequencies when using
a long antenna lead.

c. Install the antenna.

(1) So that it is not shielded by adjacent
metal.

{2) On a part of the vehicle strong enough
to withstand the shock of trees or
other obstacles which might hit the
antenna.

d. Connect the antenna lead of Wire W-128-
GY from the binding post on Mast Base MP-
65-A-GY to the upper antenna binding post on
the transmitter marked ANT.

35. Vehicular Installation of Dynamotor-Power
Supply DY-88/GRC-9-GY

a. Select a horizontal mounting surface which
permits Cable Assembly CX-2031/U-GY to reach
the vehicular power terminal box or battery,
and which permits Cord CD-1086-GY (44" or
7 0") to reach the receiver-transmitter. Allow
clearance to permit free movement of the
power supply on its shock mounts.

b. When the power supply front panel does
not overhang the edge of the mounting surface,
be sure to use 5/16-inch thick washers between
the shock mounts and the mounting surface.
This is necessary to provide clearance for ope-
rating the thumbscrew fasteners at the bottom
of the front panel. When bolting the power
supply to a grounded metal mounting surface,
be sure that one of the mounting bolts passes
through the free end of thegroundstrap. Use one
of the internal-external toothed lockwashers
(provided in the hardware bag) between the
ground strap lug and the head of the mounting
bolt, and another similar type lockwasher
between the nut and the mounting surface.
When the power supply is mounted on an un-
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grounded surface, connect the free end of the
ground strap o a nearby grounded metal
portion of the vehicle.

c. Connect the power cable to the vehicle
terminal box; be sure of the following:

(1) The negative (—) terminal of the
vehicle storage battery is grounded to
the vehicle frame. (The set will not
operate properly in vehicles with the
positive battery terminal grounded.)

(2) The negative lead of the power cable
is connected to the ground terminal in
the vehicle terminal box.

{3) The input voltage setting of the power
supply (par. 10} corresponds to the
vehicular battery voltage.

d. Push the TRANS & RECEIVE-OFF switch
on the front panel of the dynamotor power
supply to the OFF position. Connect Cord
CD-1086-GY (44" or 7' 0"} beiween the dyna-
motor power supply and the receiver-trans-
mitter and secure it in a manner which permits
ready removal for field use.

36. Service upon Receipt of Used or
Reconditioned Equipment

a. Follow the instructions in paragraph 22
for uncrating, unpacking, and checking the
equipment.

b. Check the used or reconditioned equipment
for tags or other indications pertaining to
changes in the wiring or operation of the equip-
ment. If any changes in wiring have been
made, note the change in the appropriate
section of this manual. Be sure to change the
main schematic so that it agrees with the
equipment received.

c. Check the operating controls for ease of
rotation. If lubrication is required, refer to the
lubrication instructions in chapter 3, section IIL

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

e. Perform the installation and connection
procedures given in paragraphs 23 through 35
as required.



Section 1§

37. Transmitter section of
Receiver-Transmitier RT-77/GRC-9-GY RT-77/GRC-9-GY and indicates what they do.

The following chart lists the controls of the Figure 50 shows the front panel controls.

CONTROLS AND INSTRUMENTS

transmitter section of Receiver-Transmitter
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Figure so. Transmitter controls,
Panel Control Function
letter
A ANT. SELECTOR dial This switch is a multicontact switch which arranges the components in

switch (5102).

the output circuits of the final power amplifier so that any of the
three available antennas connected will be properly tuned to reso-
nance. Positions 1, 2, 3, and 4 match the power amplifier coil to a
vertical mast or whip antenna to cover the frequency range of the
transmitter. Positions 5, 6, 7, and 8 match the coil to an end-fed
long-wire antenna, and positions 9, 10, and 11 match the coil to a
center-fed or doublet antenna.
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Panel
letter

B
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INDICATOR (1101) ..

Conteol

ANTENNA TUNING
part of coils
T1I0A and T110B.

PHONE-MCW-CW control
S-105.

QOFF-SEND-STANDBY
control 5103,

XTAL-MO-BAND
switth S101.

SIDE TONE VOL.
potentiometer RI115.

Function

This control is a neon indicator bulb which is connected in the ante;;a

matching circuit; it glows at its brightest level when the antenna is
tuned to resonance with the transmitter signal. The bulb is located
behind two circular Polaroid lenses; the inner one is stationary
whereas the outer one can be rotated around an axis perpendicular
to ils center. When two red dots on the outer barrels of both lenses
are lined up, these lenses will allow the maximum amount of light to
penetrate through them. When the two red dots are 90 © apart, the
light emerging from the indicator bulb will not be allowed to penetrate
the lenses. This system is a safety measure for bladkout conditions.

This conirol adjusts the position of powdered iron cores which slide in

and out of the antenna matching transformers T1i10A and T110B.
When the proper position of these cores is found, the antenna will
be tuned for the frequency of transmission desired and the INDI-
CATOR (control B) will glow with maximum brilliancy. Thus, the
ANTENNA TUNING control is rotated until the neon indicator shows
the brightest glow.
1. This switch is used to select any of the three types of transmission
available on this radio set.
a. PHONE: This position permits the transmission of voice signals,
using a microphone which is inserted in the MIKE jacdk,
b. MCW: In this position, the radio set transmits a signal of cons-
tant frequency depending on the tuning dial {control I} position.
This signal is modulated by a constant audio frequency whidch is
generated by an audio oscillator located in the transmitter. The
transmitter is keyed in the usual manner as for ¢-w signals. This
system is also called tone modulation. With this system, the
radio set receiving these signals need not have a bfo (beat-
frequency oscillator) to make them audible, since they already
are modulated and can be detected in the usual manner,
¢. CW: The signal is keyed by means of a key which is inserted in
the KEY jadk, and for reception, it requires that the station being
sent to have a bfo. Otherwise the signal would be inaudible, as
received.
2. Each of the three positions described has a HI and LO position
also. In the HI position, the maximum power is available for trans-
mission, while in the LO position, the transmitter output is greatly

reduced so that operation over only short distance ranges is
possible,

This switch has three positions:

1. OFF: In this position, both the receiver and transmitter are not in
operation. All power to both units is completely shut off,

2. SEND: This position is used when it is desired to transmit or re-
ceive signals. When the key is not depressed or the microphone
press-to-talk switch is not pushed, only the receiver is supplied
with voltage and receives signals. As soon as the key is depressed,
relays in the transmitter switch the voltage from the receiver to the
transmitter. The transmitter is automatically placed in operation
and sends out the desired signal.

3. STANDBY: This position is used when Battery BA-48 or when
Dynamotor-Power Supply DY-88/GRC-9-GY is supplying power.
When the switch is turned to STANDBY, only the receiver is in
operation. In this position, less power is needed to operate the
radio set, so that during long periods of listening there will bhe less
current drain on the battery.

This switch allows the operator to select either crystal control or mas-
ter oscillator (MO) control of the transmitter on any of the three
bands. The crystal portions of this contrel operate in conjunction
with six Crystal Units CR-8B/U, inserted in sockets on the trans-
mitter chassis. Each crystal operates at a particular frequency in the
selected band.

It is advantageous to have the operator of the radio set be able to
listen to the voice and code signals which he is transmitting. This is
especially important for code signals. A special arrangement in the
transmitter feeds back to the receiver headset a sidetone signal from
an awdio oscillator circuit during keying operation. Each time the
key is depressed, the oscillations are fed to the headset. For voice
transmission, the audio signal from the output of the modulator stage
is fed to the headset. The volume of this sidetone signal is adjusted

by the SIDE TONE VOL. control. It has a slotted shaft which is
turned with a screw driver.



Control

OSC. CAL. CONTROL
variable capacitor C102,

FREQ. CONTROIL
variable capacitor Ci01.

DIAR,LIGHT control S104 ..

Function

This is another screw driver control which turns a small variable
capacilor in the mo {master oscillator) circuit, and thus, varies the
frequency between fine limits. The control is used in conjunction with
the receiver 200-kc crystal calibrating circuit.

Fhe frequency control is the tuning adjustment for selecting the trans-
mitting frequency. Transmitting f{requencies with respect to dial
calibration of the drum dial and tuning knob are shown on the cali-
bration chart fastened to the frofit panel of the transmitter.

This is a push-button switch which, when pressed, lights a small panel
light in back of the transmitter dial thus illuminating it. The dial
light will be illuminated only when Generator GN-58-A-GY or Dyna-
motor-Power Supply DY-88/GRC-9-GY (SEND position) is used. Further,
on PHONE position of control D, the dial light can be lighted only
when the key is depressed or the MIKE press-to-talk switch is closed.

MEGACTCASS
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38. Recetver Section of
Recelver-Transmitter RT-77/GRC-9-GY

The following table lists the controls of the
receiver section of Receiver-Transmitter RT-
77/GRC-9-GY and indicates what they do. The
receiver controls are shown in figure 51.

Figure s1. Receiver controls.

Panel
jetter

Control

Function

DIAL LIGHT PUSH
control S2.

PHONE-C.W.-NET-CAL.
switch 53

BAND 3-BAND-2-BAND 1
switch S1.

This is a push-button switch which, when pressed, lights a small pane}
light in back of the receiver dial, illuminating it.

The function of this switch is to select the type of operation desired
and to chedk the dial calibration of the receiver.

1. PHONE: This position allows the reception of voice signals or mcw
signals. The output is heard in the headset or the loudspeaker,

either of which may be plugged into one of the two jadks marked
PHONES.

C. W.: When placed on this position, c-w signals can he received.
A bfo in the receiver beats with the incoming c¢w and an audio
frequency beat note is heard in the headset,

NET: On NET position, it is possible to tune the transmitter to the
frequency of any station in which it is desired to hold communica-
tion. Also, once the receiver dial calibration is knhown to be
accurate, the transmitter-ogcillator frequency can be adjusted (con-
trol H) by matching it with the receiver dial calibration. In the
NET position, the gain of the receiver is greatly reduced.

CAL.: A crystal-oscillator circuit in the receiver permits the dial

calibration of the receiver. Frequency check points are available
over the entire hand at every 200 kc.

This switch permits the selection of any of the three frequency bands
available. BAND 3 is the lowest frequency range while BAND 1 is
the highest. As the band switch is turned from one band to another,

& mechanically coupled mask operates to cover the dial calibration
of the unused frequency bands.
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Contral

TUNING capacitor C7A
7R
7C

A. F. GAIN potentiometers
R19A and R19B.

R. F. GAIN potentiometer RS

TMPEDANCE switch S4 ... ..

Function

This knob tunes the radio receiver circuits and controls the operaticn
of the calibrated dial which is viewed through the dial window. There
are three dial scales.

a. The lower scale on the dial is BAND 3 which covers the frequency
range of 2.0 mc {o 3.6 mc, with dial mark at each 20 kc.

b. The middle scale on the dial is BAND 2, which covers the fre-
quency range of 3.6 mc {o 6.6 mc with dial marks at every 20 kc.

c. The top scale is BAND 1 which covers the frequency range ol
6.6 mc to 12.0 mc with dial marks at every 50 k¢, A shutter exposes
the portion of the dial being used and covers the unused scales by
a mechanical connection to the band switch (control M}. A dial
lock on the tuning knob allows the dial to be locked in a fixed
position once it is set on the desired frequency.

This is a volume control which varies the strength of the audio signal
delivered to either the headset or the loudspeaker. The volume will
be a minimum when this control is rotated to its furthest counter-
clockwise position.

This control varies the d-c voltage on the screen grid of the first r-f
amplifier, thus contrelling the gain of this stage to prevent over-
loading of the following stages on strong signals., On all positions
but NET of (control 1) the screen grid of tube V3 is also controlled
by the R. F. GAIN control.

This switch is found in the back of the receiver and is used to match
the output circuit of the receiver to headsets or Loudspeaker L5-7-GY.
Output loads of either 250 or 4,000 ohms impedance can be matdied
{fig. 39), The switch is adjusted with a screw driver. For Loudspeaker
LS-#-GY, the switch is placed at 4,000 ohms,
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Figure 1.1 Dynamotor-Power Supply DY-88/GRC-9-GY, [roni panel.



39. Dynamotor-Power Supply DY-88/GRC-
9-GY
{fig. 51.1)

a. TRANS & RECEIVE-OFF SWITCH. The
unit can be controlled frem the receiver-trans-
mitter when this switeh is turned to the
TRANS & RECEIVE position. When the switch
is in the OFF position, no power is supplied to
the receiver-transmitter,

b. VOLTAGE SELECTOR SWITCH. When
the unit is removed from the case, ganged
switches 5201 and 5202 can be adjusted to 6,
12, or 24 volts by means of swilch control H206
to correspond with that of the wvehicular
battery used (fig. 111). When the unit is encased,
the switch setting can be checked visually by
looking through the transparent window on the
front panel,

Section ITT. OPERATION OF POWER SUPPLIES UNDER USUAL CONDITIONS

40. Generator GN-38-A-GY

The operator sits astride the leg seat and
rotates the generator cranks in the direction
indicated by the arrow, next to the crank open-
ing in the side of the generator housing. Do not
attempt to rotate the cranks in the reverse
direction to that indicated by the arrow, or
damage to the generator will be done, which
will require a major repair. Satisfactory oper-
ation may be obtained if the cranks are turned
at a speed from 50 to 70 rpm (revolutions per
minute),

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

a. Vehicular installation
given in paragraph 35.

b. The operation of the dynamotor power
supply is automatic, being controlled by relays
in the power supply which are connected to
the OFF-SEND-STANDBY switch (control E) on
the transmitter. To operate the receiver-trans-
mitter, the TRANS & RECEIVE-OFF switch
must first be set to TRANS & RECEIVE. It is
then necessary for the (OFF-SEND-STANDBY
switch control E on the transmitter to be in
any position but OFF before the dynamotor
power supply will begin 1o operate. Thus if the
transmitter is shut off, the dynamotor power
supply is shut ofl automaiically, When control

instructions are

E is turned to the SEND or STANDBY position,
the dynamotor power supply is turned on
automatically.

¢. To shut off the dynamotor power supply,
switch the TRANS & RECEIVE-OFF switch to
the OFF position. This will make the dyna-
motor power supply independent of the setting
of the OFF-SEND-STANDBY switch, control E,
and regardless of the position of control E, the
dynamotor power supply will remain off and
no power will be supplied to the receiver-
transmitter,

42. Battery BA-48

This battery can be used to supply power to
the receiver only. The transmitter cannot be
operated from it. It is possible to use the battery
in conjunction with the hand generator in which
case both the receiver and transmitter can be
operated, The battery will power the receiver,
while the generator is turned only when it is
desired to use the transmitter, With this ar-
rangement, the generator does not require the
usual full manual energy to turn since it
powers only the transmitter. The OFF-SEND-
STANDBY switch on the transmitter must be
on STANDBY at all times during this system
of operation.

Section IV. OPERATION OF RECEIVER UNDER USUAL CONDITIONS

43. Receiver Operation from Dynamotor-
Power Supply DY-88/GRC-9-GY

Check the voltage of the storage battery to
be used. If the voltage faes not agree with

that shown on the indicator drum as viewed
through the window in the front panel, remove
the unit from its case and set the vollage
selector switch control H206 to the proper
position (fig. 111). Reinstall the unit in its case.
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a. Remove the DYN FUSE (F201). Check it
against the voltage of the storage battery to
be used. The rating of the dynamotor fuse
must be as shown in the table below.

DYN FUSE
rating {amperes)

Battery voltage
(volts)

6 7 730 7

I

|

E - - -
12 ! 20
21 | 10

b. Turn the TRANS & RECEIVE-OFF switch
on the dynamotor power supply to the TRANS
& RECEIVE position,

¢, Turn control E on the transmitter to the
STANDBY position. In this position, the vi-
brator section of the dynamotor power supply
feeds power to the receiver only. By placing
the hand on the dynamotor power supply case,
vibrations from the vibrator may be felt.

d. To use the transmitter along with the
receiver, turn control E to the SEND position,
thereby allowing the dynamotor to start. The
steady hum of the dynamotor should be
audible through the case.

44. Receiver Operation from Generator
GN-58-A-GY

a. Turn OFF-SEND-STANDBY control E on
the transmitter to SEND. The generator will
not supply power to the receiver if control E
is in any other position.

b. Except for steps b and ¢ above, the opera-
tion of the receiver is the same as described in
paragraph 43 above,

c. The generator should be turned at a speed
of approximately 60 rpm, and it should be
turned in the direction indicated by the arrow
on the side of the generator housing.

d. If the turning of the generator is.stopped,

the receiver and the transmitter will no longer
be supplied with power.

45. Receiver Operation from Battery BA-48

The battery will supply power to the receiver
only and not to the transmitter. For this opera-
tion, perform the following steps:

a. Insert the female connector of Cord
CD-1119-GY into the BATTERY receptacle on

the transmilter panel and tighten the retaining
ring.

46

b. Insert the male connector of Cord
CD-1119-GY into the receptacle on the Battery
BA-48.

¢. Turn OFF-SEND-STANDRY control E
on the transmitter to the STANDBY position.
The battery will not supply power in any other
position of this switch.

d. Except for steps b and c, the operation of
the receiver is the same as described in para-
graph 43.

46. Recelver Operation from Generator
GN-58-A-GY and Battery BA-48

a. The radio set can be used with this combi-
nation, making it necessary to turn the cranks
of the generator only when transmitting since
the battery will operate the receiver. The
generator will not supply any power to the
receiver.

b. The OFF.SEND-STANDBY control E must
be on STANDBY for this type of operation.

¢. The operation is the same as in paragraph
43, except that the generator must be turned
only when transmission is desired.

47. Phone Operation and Net Operation

a. The PHONE position of control L will
allow the reception of voice and mcw signals.

b. The NET position allows the transmitter
to be tuned exactly to any frequency which the
receiver section is receiving, The NET position
is not to be used for normal reception since, at
this position, the sensitivity of the receiver is
purposely reduced. NET position is to be used
only in conjunction with the transmitter, when
it is desired to place the receiver-transmitter in
a radio communications group or net. For more
detailed explanation see paragraph 54.

48. Recelver Calibration

This operation is a means to check whether
the dial reading for tuning control N actually
gives the true frequency to which the receiver
is tuned.

a. A 200-kc crystal installed in the receiver
supplies a series of crystal-controlled check fre-
quencies against which to check the calibration
of the receiver and transmitter, These check fre-
guencies are all harmonics of 200 kc. The cali-
bration check points are 2,000 kc, 2,200 ke,



2,400 ke, and up to 12 me, thus covering the
entire band of the radio sct. To check the cali-
bration of the receiver dial, connect a pair of
earphones to the receiver and proceed as
follows:

(1) Turn control L {o CAL. (calibrate).

{2) When using Dynamotor-Power supply
DY-88/GRC-9-GY or Battery BA-48, turn
control E on the transmitter to STAND-
BY. When using Generator GN-58-A-
GY, turn control E to SEND.

(3) Turn control D on the transmitter to
PHONE. In the PHONE position, the
filaments of all the transmitter tubes
are not supplied with power and are
inoperative unless the MIKE push
bulton is pressed. This is a desirable
condition during the calibration oper-
ation, since the transmitter cannot
interfere with the receiver.

(4) Turn the A. F. GAIN control O to the
maximum or greatest clockwise posi-
tion.

(5) Turn the R. F. GAIN control P to the
minimum or greatest counterclockwise
position.

(6) Turn control M to BAND 3.

{f) Turn the TUNING KNOB N to the
lowest frequency check point (2.0 mc).
Increase R. F. GAIN control P slightly,
until the signal is heard. Adjust the

TUNING knob until zero beat is heard
on the strongest beat note in the
vicinity of the crystal check point. At
this point, the receiver tuning circuits
should be near the 2.0-mc dial.

{8} After checking the receiver calibra-
tion at 2,000 kc, proceed through the
entire tuning range on BAND 3,
checking the calibration every 200 kc
apart such as 2,200, 2,400, 2,600, and
up to 3,600 ¢ or 3.6 mc.

(9) Turn control M to BAND 2 and turn

control N to 3.6 mc. Check calibration

points every 200 kc on BAND 2 up to

6.6 mc.

Turn control M to BAND 1 and turn

control N to 6.6 mc. Check calibration

points up to 12.0 mc.

If the calibration is off enough to

cause confusion, it may be corrected

as described in chapter 6, section IV.

(10)

(i1

b. If, during calibration, interference from
strong signals is being picked up, the antenna
lead-in can be disconnected from the ANT, post
to avoid misleading beats.

49. Stopping Procedure
a. Turn control E to the OFF position.

b. Stop cranking the hand generator or press
the OFF button on the vibrator power unit.

Section V. OPERATION OF TRANSMITTER UNDER USUAL CONDITIONS

50. Transmitter Operation

a. GENERAL. The transmitter functions only
when the OFF-SEND-STANDBY control E is
on the SEND position. In this position, the re-
ceiver also may be used. Special circuits and
relays in the transmitter determine which sec-
tion of the receiver-transmitter will be placed
in operation. When the key or the press-to-talk
switch on the microphone is not depressed, the
receiver automatically functions and receives
all signals to which it is fuined. When the key
or microphone switch is closed, power is sup-
plied to the transmitter and removed from the
receiver. The receiver ceases to function while
the transmitter sends ont the desired signal

Before the operations of the transmitter are
described, the use of the transmitter dial and
dial charts will be explained.

b. DIAL READING. The tuning dial contro! I
consists of two graduated scales; one scale is
located behind a glass window and the other
scale is marked around the edge of the tuning
confrel knob. The numbers on both of these
scales are taken as one reading and they deter-
mine the frequency to which the transmitter is
tuned. The numbers are not the actual trans-
mitting frequencies but are related to these fre-
quencies by the chart on the transmitter panel.
Several dial settings with the corresponding
dial readings are shown in figure 52.
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THIS DIAL
READS 201
2 0l

THIS DIAL
READS 104
1 O

THIS DIAL
READS 650
6 50

THIS DIAL
READS 1878
18 78

THIS DIAL
READS 1993
19 23

THIS DIAL
READS 1927

Figure s2. Transmitter dial rcadings.



Figure s3. Transmitter dial calibration chart.

¢. DIAL READING CALIBRATION CHART.
On the transmitter panel is a dial reading ca-
libration chart (fig. 53}, which relates the
different frequencies of transmission to the dial
settings. This chart will not be the same on the
different models of the transmitter. Each in-
dividual set must be tuncd by the chart on its
panel. Assume that it is desired to transmit on
a frequency of 5,540 ke in BAND 2, refer to
figure 53 and proceed as follows:

(1y Find 5,500 kc in the frequency column
of the BAND 2 scction. To the right
on the same line as the 5,500 ke, there
are 5 columns, each with headings of
from +00 kc to 180 kc.

(2) Since the dial selting for 5,540 kc is
wanted, the +40 kc column is the one
referred to.

(3) In the small box where lines through
5,500 ke and -+40 ke intersect, number
2284 is found. This is the number to
which the dial should be set in order
to transmit a frequency of 5,540 kc.

d. UNLISTED DIAL SETTINGS. Sometimes a
frequency of transmissicn will be wanted that
is between two listed dial settings on the chart;
for instance, in BAND 1, 9,283.5 kc. The fol-
lowing interpolation is necessary:

(1} From the desired frequency (9238.5
kc), sMbiract the first calibrated fre-
quency below it (9200 kc).

9238.5
—9200
38.5

(2) Find the difference between the dial
readings for the Ilrequencies listed just
above and just hrlow the desired fre-
quency.

4 Handbook AN/GRC.O.CTY

(3)

(4}

9250 kc has a dial

reading of . . . ... .. 1932

9200 kc has a dial
reading of . . . .. ... —1911
S

Multiply the value obtained in step |
above by that in siep 2.

38.5

x21

385

Divide this answer obtained in step 3
above by 50 for BAND 1.
Note. When using any [requency.in BAND 3

or BAND 2, divide the answer of step 3 by 20,
not 50.

 16.17
501808.50

Add the answer obtained in step 3 to
the dial setting corresponding to the
first calibrated frequency just below
the desired [requency., This answer is
the dial setting for the unlisted fre-
quency.

Dial setting for

9200 kcis . ... ... 1911
Add . ... ... +16.17
1927.17

This 192717 corresponds to the de-
sired frequency of 9238.5 kc.
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{6) In the actual setting of the dial o this
frequency, the dial numbers after the
decimal point are not included.. The
dial setting is shown in figure 52.

51. Master Oscillator (MO) Operalion

a. The oscillator section of the transmitter
may be either crystal-controlled or a self-sus-
taining oscillator called a master oscillator. The
mo can tune over the entire band, while the
transmission frequencies with the crystal ocil-
lator are fixed, depending on the frequencies of
the crystals used. The crystal oscillator is more
stable however and should be used when there
is no necessity of changing rapidly from one
frequency to another.

b. To transmit using the mo, proceed as
follows:

(1} Connect the antenna, key, microphone,
power cables, etc, according to para-
graph 31.

(2} Set switch D to PHONE, MCW, or
CW, whichever type of transmission
is desired. Ii low-power emission is
desired for short distance range trans-
mission, set the switch to the LO po-
sition for that type of transmission.

{3) Set control F to the mo position for
the desired frequency band.

(4) Adjust FREQ., CONTROL knob {con-
trol I to correspond with the trans-
mitting frequency as shown on the
calibration chart. If an unlisted fre-
quency is used, interpolate (par. 50d)
to obtain the correct dial setting.

Note, If there is any reason to believe that
the transmitter is out of calibration, it can be
checked and corrected as described in para-
graph 53.

{8) Turn ANT. SELECTOR switch A to
the highest numbered position for the
typc of antenna being used.

{6) Turn the outer barrel of INDICATOR
B clockwise until the two red dots on
the side of the barrel are in line.

(7) Turn switch E to the SEND or STAND-

BY position, depending on the type of
power supply being used.

(a) Dynamotor-Power Supply DY-88/
GRC-9-GY or Generator GN-58-A-
GY by itsell; turn switch E to SEND.

30

{b) Generator GN-58-A-GY in conjunc-
tion with Battery BA-48; turn
switch E to STANDBY,

(8) Turn control L on the receiver to
PHONE or C.W. position so that the
sidetone can be heard.

{9) Depress the button on the microphone
or close the key and rotate ANTENNA
TUNING control C until INDICATOR
control B glows at its maximum
intensity. If the indicator does not
glow through a complete sweep of
knob C, turn ANT. SELECTOR knob
A to the next lower number. Rotate
knob C again until maximum glow is
seen. If there is still no glow, repeat
with knoh A.

Note. If the indicator glows with more than
one setting of knob A, always use the highest
numbered position of this switch at which the
indicator will glow. When using a long-wire
antenna, it is sometimes difficult to see any
indication of resonance on INDICATOR B
when control € is tuned through resenance. In
that case, temporarily remove the antenna lead
from the antenna binding post; adjust control
C to give maximum INDICATOR glow, then
reconnect the antenna lead and proceed with
normal operation. Be sure that the jumpers in
the amtenna are connected correctly for the
selected frequency of operation, according to
the instructions on the calibration chart at-
tached to the antenna. When the antenna lead-
in is reconnected, it will probably be necessary
to readjust control C for maximum brilliance.

Caution: When tuning for an in-
dication of resonance, never leave the
transmitter on in excess of 15 seconds
with the antenna lead disconnected
from the ANT. binding post.

Adjust SIDE TONE VOL. control G for
desired volume.

¢. To operate Microphone T-17, hold it close
to the lips, press the button on the handle, and
speak in a loud, clear voice. Hold the button
until finished talking, then release the button
to listen for the reply.

Note. About 2 seconds are required for the tubes to
fieat properly each time the bulton is pressed, Wait 2
seconds after pressing the button before talking. Alwavs
release the button immediately after transmitting, since

no reply can be heard from the receiver with the button
switch closed.

52. Crystal (XTAL) Operation

a. Positions have been provided for the in-
stallation of a total of six Crystal Units CR-8. U

{10)



on the transmitter chassis. The installation of
the crystal units is described in paragraph 29.
In the crystal operation, only six frequencies
of transmission are possible depending on the
crystals inserted.

b. A frequency doulder circuit is incorpo-
rated in the transmitter; because of this, the
transmission frequency will be twice the natu-
ral frequency of the crystal. Therefore, if it ig
desired te transmit on a frequency of approxi-
mately 3,000 ke in BAND 3, a crystal with
natural frequency of 1,500 kc should be installed
in the appropriate socket. Two crystal oscil-
lator frequencies are available for each of the
three bands. Either of the crystals in any one
band maybe inserted in either of the two sockets
available for that band. The crystal sockets are
shown in figure 120. Therefore, the 1,500-kc
crystal should be inserted in either socket 3A
or 3B. The transmitted frequency (2X crystal
frequency) with the corresponding dial setting
for each of the six crystals, should be written
on the small white chart on the transmitter
panel.

c. For crystal operation, perform the follow-
ing procedure:

(1) Connect the antenna, key, microphone,
power cables, and headset to the re-
ceiver-transmitter.

(2) Set switch D to PHONE, MCW, ar CW,
whichever type of {ransmission is
desired. If low power emission for short
distance is desired, set control D to the
LO position for that type of trans-
mission selected.

(3) Set switch F to the XTAL position for
the frequency band selected.

{4) Adjust FREQ. CONTROL I to the
proper dial setting as indicated on the
calibration chart, on which the trans-
mission frequency (2X crystal fre-
quency} with corresponding dial set-
ting is- recorded.

{5) Turn ANT. SELECTOR control A to
the highest numbered position for the
type of antenna used.

(6) Turn the outer barrel of INDICATOR
B clockwise uniil the two red dots on
the side of the harrel are in line.

(7} Turn switch E o SEND or STANDBY,
depending on the type of power supply
being used. With Generator GN-58-A-

GY or Dynamotor-Power Supply DY-
B8/GRC-9-GY, turn to the SEND po-
sition. Use the STANDBY position
when Battery BA-48 is used in con-
junction with Generator GN-58-A-GY.

(8} Turn control L on the receiver to the
PHONE or C.W. position.

(9) Depress-the button on the microphone
or close the key and rotate ANTENNA.
TUNING control C until the indicator
reaches its maximum glow. Follow the
procedure -outlined in paragraph 51b,
step 9.

Adjust SIDE TONE VOL. control G for
desired volume.

(10)

53. Transmitter Calibration

It is important to know if the transmitter
actually transmits on the frequencies corre-
sponding to the dial settings on the calibration
chart. Thus, if it is desired to send a signal
of approximately 5,500 k¢, the FREQ. CON-
TROL knob 1 is set at the appropriated setting.
When this setting is made, the calibration oper-
ation assures that the transmitter will send a
signal of 5,500 kc. This is accomplished by first
accurately tuning the receiver and then feeding
a reduced signal output of the transmitter into
the receiver. The procedure is as follows:

a. First calibrate the receiver as described in
paragraph 48. The selected calibration fre-
quency of the receiver must be some multiple
of 200 ke, which is closest to the desired signal
output of the transmitter. Assume that a trans-
mitter signal of 5,835 kc is desired. The receiver
should first be calibrated at 5,800 kc and not at
5,835 k¢, because receiver calibration is ac-
complished by using the harmonics of a 200-kc
crystal.

h. Turn control F to MO for the band being
used.

¢. From the transmitter calibration chart,
determine the dial setting corresponding to the
calibration check frequency and turn FREQ.
CONTROL knob I to that dial setting.

d. Turn control L on the receiver to the NET
position.

e. Set control D on the transmitter to MCW
or CW. Do not set it to PHONE because calibra-
tion will be impossible in that position.



f. Turn control E to SEND if Generator
GN-58-A-GY is used alone, or if Dynamotor-
Power Supply DY-88/GRC-9-GY is used. Turn
control E to STANDRY if Rattery BA-48 is used
in conjunction with the hand generator.

g. Adjust A. F. GAIN control O for the de-
sired volume.

h., Adjust OSC. CAL. CONTROL H with a
screw driver until the beat note which is heard
disappears, and a zero beat condition is ob-
tained. This corrects the calibration for that
particular frequency, and all other frequencies
within that band also will he correct.

i. To restore the receiver to normal oper-
ation, turn control L to C. W, or Phone.

54. Net Operation

Net operation means that the transmitter
sends out signals which are of the same fre-
quency as those that the receiver is receiving.
To make sure that the transmitter is tuned to
the same frequency as the receiver, proceed as
follows:

a. With Radio Set AN/GRC-9-GY set up for
operation, turn switch E to the SEND or
STANDBY position depending on the power
supply being used. Refer to paragraphs 43
through 46.

b. Receive the desired signal with receiver
control L on either PHONE or C.W, and lock
the tuning dial at this frequency point.

c. Observe the frequency of the net control
station and, referring to the transmitter cali-
bration chart, adjust the transmitter FREQ.
CONTROL dial I to the approximate frequency.

Nofe. If an end-feed long-wire antenna is being used,
make sure that the proper antenna jumpers are closed
and that the transmitting antenna is matched to the
transmitter.

Section VI.

56. General

The operation of Radio Set AN/GRC-9-GY
may be difficult in regions where extreme cold,
heat, humidity and moisiure, sand conditions,
etc., prevail. In the following paragraphs in-
structions are given on procedures for minimiz-
ing the effect of these unusual operating con-
ditions.
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d. Turn switch L on the receiver to the NET
position.

e. Turn switch D on the transmitter to MCW
or CW,. Do not place switch ID on PHONE or
it will be impossible to tune the transmitter to
the receiver frequency.

f. With the earphones still connected to the
receiver, tune the transmitter FREQ. CON-
TROL I until the strongest beat note is heard
in the headset.

g. Adjust FREQ. CONTROL I on the trans-
mitter until the beat note disappears and a con-
dition of zero beat is obtained.

Caution: During the entire process of tuning
the transmitter to the receiver, do not depress
the key or microphone button because this will
cause the transmitter to have full output, and
the station which the receiver is receiving will
be blocked out.

h. After the zero beat is found, lock the tun-
ing knob of FREQ. CONTROL L

i, Turn control D on the transmitter to
PHONE, MCW, or CW, whichever type of
transmission is desired.

j. Turn control L on the receiver to PHONE
or C. W., whichever type of reception is ob-
tained from the other net stations.

55. Stopping Procedure

For any type of transmission or reception,
the stopping procedure for the transmitter and
receiver is exactly the same.

a. Turn control E to the OFF position.

b. Stop cranking the hand generator or turn
the TRANS & RECEIVE-OFF switch to the OFF.
position on Dynamotor-Power Supply DY-88/-
GRC-9-GY.

OPERATION UNDER UNUSUAL CONDITIONS

57. Operation in Arctic Climates

Subzero temperatures and climatic condi-
tions associated with cold weather affect the
efficient operation of the equipment, Instruc-
tions and precautions for operation under such
adverse conditions follow:

a. Handle the equipment carefully.



b. Keep the equipment warm and dry. If the
set is not in a heated inclosure, construct an
insulated box for the sct.

c. Heavy coatings of frost will gather on
mouth-type microphones in  extreme cold
weather when the microphones are used in the
open air or in a cold room. Frost will form from
the breath in the small holes of the cap and
will affect transmitter modulation. Rubber dia-
phragms have been designed to protect some
types of microphones; use them when available.
Have a spare microphone ready, if possible, in
case the one in use fails lo function properly.

d. Wear a knitted woolen cap over the ear-
phones when operating in the open air with
headsets that do not have rubber earpieces.
Frequently, when headsets without rubber ear-
pieces are worn, the edges of the ears may
freeze without the operator being conscious
of this condition. Never flex rubber earcaps,
since this action may render them useless. If
water gets into the phones, or if moisture con-
denses within them, it may freeze and impede
the actuation of the diaphragm. When this
happens, remove the bakelite cap and remove
the ice and moisture from the earphone,

e. When equipment which has been exposed
to the cold is brought into a warm room, it will
start so sweat and will continue to do so until
it reaches room temperature. When the equip-
ment has reached room temperature, dry it
thoroughly. This condition also arises when the
equipment warms up during the day after ex-
posure during a cold night.

f. Use any improvised means to protect dry
batteries, since they will fail if not protected
against the cold. Preheal the batteries. To pre-
vent heat loss, place them in bags lined with
kapok, spun glass fiber materials, animal skins,
or woolen clothing.

58, Operation in Tropical Climates

When operated in tropical climates, radio
equipment may be installed in tents, huts, or,
when necessary, in underground dugouts. When

equipment is installed below ground and when
it is set up in swampy areas, moisture condi-
tions are more acute than normal in the tropics.
Ventilation is usually very poor, and the high
relative humidity causes condensation of mois-
ture on the equipment whenever the tempera-
ture of the equipment becomes lower than the
ambient air. To minimize this condition, place
lighted electric ‘bulbs under the equipment. Be
sure that the equipment is moisture-fungi-
proofed.

59. Operation in Desert Climates

a.. Conditions similar to these encountered in
tropical climates often prevail in desert areas.
Use the same measures to insure proper opera-
tion of the equipment.

b. The main problem which arises with
equipment operation in desert areas is the large
amount of sand or dust and dirt which enters
the moving parts of the equipment. The ideal
preventive precaution is to house the equip-
ment in a dustproof shelter. Since, however,
such a building is seldom available and would
require air conditioning, the next best precau-
tion is to make the building in which the equip-
ment is located as dustproof as possible with
available materials. Hang wet sacking over the
windows and doors, cover the inside walls with
heavy paper, and, with sand, secure the side
walls of ténts to prevent their flapping in the
wind.

c. Never tie power cords, signal cords, or
other wiring connections to either the inside
or the outside of tents, Desert areas are sub-
ject to sudden wind squalls which may jerk
the connections loose or break the lines.

d. Be careful to keep the equipment as free
from dust as possible. Make frequent preventive
maintenance checks (par. 64). Pay particular
attention to the lubrication of the equipment.
Excessive amounts of dust, sand, or dirt that
come into contact with oil and grease result in
grit, which will damage the equipment.
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CHAPTER 3

ORGANIZATIONAL MAINTENANCE INSTRUCTIONS

Section 1. ORGANIZATIONAL TOOLS AND EQUIPMENT

60. Tools Supplied with Radio Set
AN/GRC-9-GY

a. EXTRACTOR, TUBE (Signal Corps stock
No. 6R7443-4-GY). This is a tube extractor
for the small peanut tubes contained in the
receiver-transmitter, It is located in Case: Box
BX-53-GY. Its use is illustrated in figure 41.

b. EXTRACTOR, PILOT LAMP (Signal Corps
stock No. 6336920-2-GY). This is an extractor
for removing and replacing the small dial
illuminating lights located behind the trans-
mitter and receiver panrels. It is located in

Section II. PREVENTIVE

62. Definition of Preventive Maintenance

Preventive maintenance is work performed
on equipment {usually when the equipment is
not in use) to keep it in good working order so
that break-downs and needless interruptions in
service will be kept to a minimum. Preventive
maintenance differs from trouble shooting and
repair since its object is to prevent certain
troubles from occurring. See TM 38-650.

63. General Preventive Maintenance
Techniques
a. Use No. 0000 sandpaper to remove cor-
rosion,
b. Use a clean, dry, lint-free cloth or a dry
brush for cleaning.

{1} If necessary, except for electrical con-
tacts, moisten the vloth or brush with
Solvent, dry-cleaning (SD); then wipe
the parts dry with a cloth,

(2) Clean clectrical rontacts with a cloth
moistencd with rarbon tetrachloride;
then wipe them dry with a dry cloth,
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Case: Box BX-53-GY and its use is illustrated
in figure 40.

c. WRENCH BRISTO No. 6 {Signal Corps
stock No. 6R55230-GY). This wrench is located
in Case: Box BX-53-GY.

d. WRENCH BRISTO No. 8 (Signal Corps
stock No. 6R55231.1-GY). This wrench is
located in Case: Box BX-53-GY.

61. Special Tools

No special tools are required.

MAINTENANCE SERVICES

c. If available, dry compressed air may be
used at a line pressure not exceeding 60 P.S.1.
to remove dust from inaccessible places; be
careful, however, or mechanical damage from
the air blast may result.

d. For further information on preventive
maintenance techniques, refer to TB SiG 178.

e. Whenever a loose connecticn is tightened.
it should be moisture-fungiprocfed by applying
the varnish with a small brush.

64. Performing Preventive Maintenance

The following preventive maintenance opera-
tions should be performed by organizational
personnel at the intervals indicated, unlessthese
intervals are reduced by the local commander.

Caution: Screws, bolts, and nuts should not
be tightened carelessly. Fitlings tightened be-
yond the pressure for which they are designed
will be damaged or broken,.



DALY

1. Cabinets.

(a} Inspect and c¢lean the outside of each cabinet
thoroughly with a clean dry cloth. Use dry compressed
air to blow out all accumulated dust and dirt. Repaint
any surface which is scratrhed, rusted, or chipped.
Tighten all mounting bolts, panel screws, plugs, and
control knobs found loose.

(b} Inspect the glass dial covers for cracks and hreaks
and replace if necessary.

{c) See thet the INDICATOR control B Polaroid glass
shields are securely mounted on the panel.

{dl Correct the legibility of the writing on the
CRYSTALS calibration chart.

{¢e) See that the panel lights operate on both the
receiver and transmitter when the unit again is as-
sembled ready to operate.

2. Antenna components.

(¢} Chedk that the antenna insulating supports are
clean. The threaded portions of the whip mast sections
should be cleaned and freed from any green scale which
usually collects on copper exposed to the air.

{6} Any breaks in the leng-wire antenna should be
carefully spliced and soldered. Guy cords and halyards
shouid be inspected.

3. Cords and cables. The condition of the cabling must
be observed closely.

(a2} Inspert cahles for cracked or deteriorated insula-
tion, frayed or cut insulation at connecting and support-
ing points, and improper placement which strains cables
or connections. Also watch for kinks.

{b) Clean connections on cables when they are dirly
or corroded, Clean corroded connectors with No. 0000
sandpaper. Clean entire surface of connector, but do
not make any attempt to remove individual prongs from
cable plugs.

4. Headsets, microphone, and key.

(a) Inspect cords and see that they are not kinked,
cut, or abraded.

() See that Plugs PL-55 and PL-6B are bright and
clean.

(¢} Ched that the key does not bind and can be
manipulated at normal speed. Clean the contacts with
No., 0000 sandpapcr if they are blackened or corroded.

WEEKLY

Cautlon: Disconnect ail power to the receiver- trans-
mitter before performing the {ollowing operations. Upon
completion, reconnect power and chedck for satisfactory
operation.

1. Cabinets and chassis. Clean interior of receiver-
transmitter cabinet, exterior of the chassis, and all parts
accessible without removal from chassis.

2. Tubes.

Note. Do not work on tubes immediatsly after shut-down, Severs burns may
vesult from contact with the hot envelope.

(a) Inspect glass and metal fube envelopes, tube cap
on tube type 2E22, and tubr bLases for cracks and ac-
cumulation of dirt and corrosion. Tubes with loose plate
cap or envelopes should be replaced, if possible.
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{b} Examine spring clip on tube type 2E22 plate cap
for loss of tension, corrosion, and faully contact to the
connecting lead.

{c) inspect firmness of tubes in their sodckets. Press
them firmly, but gently, straight down in their sodkels.
Do not jiggle the tubes from side to side as this may
break the pins or spread the contacts of the socket. In-
spect tube sodkets ‘at times when removal of the tubes
is required.

{d) Tubes operated at high voltage, such as tube type
2E22 with exposed plate connections, should be kept
extraordinarily free from dirt and dust to prevent leak-
age of current from the plate cap to the chassis. Remove
dirt and dust from glass or metal envelopes with a clean,
lint-free, dry cloth, If the proper care is used, the plate
cap may be cleaned with a piece of No. 0000 sandpaper
by wrapping the paper around the cap and gently rubb-
ing the surface. Excessive pressure is not needed. Wipe
the cap with a clean dry cloth.

3. Gears. Inspect the teeth on the gears of the antenna
coil T-110A and T-110B tuning slug assembly. Chedk
the antibacklash gear on the receiver tuning shaft. If
the gears are dirty, clean them with a small brush
dipped in dry-cleaning solvent {SD}.

4. Headsets, microphone, and key. Clean telephone
type Plugs PL-55 and PL-68 with Polish, Metal Paste,
Signal Corps stock No. 6G1516. After cleaning, remove
all traces of polish on the plugs.

5. Coils. Inspect all coils for the cleanliness of the
coil forms and, if dirty, clean the coils and coil forms
with a soft brush. Tighten any coil mounting studs and
resolder any leads which are loose.

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

{a) Remove case and see that all components are
securely screwed down to the chassis.

{b} Check that Vibrator E201 and ballast tubes R208,
R20% and R210 are correctly seated in their sockets.

(c} Check that the voltage change switch viewing
window is not cracked or broken.
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i. Recelver-Transmitter. Remove all cover plates ex-
posing under side of both chassis.

{o) Resistors, Inspect all resistors for blistering, dis-
coloration, and other signs of overheating. Inspect the
coating of the cement-coated resistors for signs of cracks
and chipping. Inspect all leads but be careful not to
move resistors with delicate pigtail leads or these leads
may break at the point where they enter the resistor
body. Resistors with discolored bodies indicate they are
overloaded and. there may be circuit trouble which re-
quires analysis and correction.

Note. When fungiproofed resistors are heated, a harmless brown stain may
appear,

{h) Capacitors. Inspect terminals of the large fixed
capacitors for corrosion and loose connections, Carefully
inspect mountings to discover loose mounting screws,
studs, or brackets. Examine leads for poor insulation,
cracks, and evidences of dry rot. Cut away frayed
strands on insulation. If wire is exposed, wrap it with
[riction tape. See that the terminals of capacitors are
not cracked or broken.
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{1} Thoroughly inspect the case of each large fixed
capacitor for leaks, bulges, and discoloration.

{2) Inspect the plates of the variable capacitors for
dirt, dust, or lint. Examine the movahle set of plates
for signs of damage or misalinement that causes them
to touch the fixed plates while tuning. Rotate the mov-
able plates, using !he panel tuning control. Listen and
feel for any scraping or scraithing which may occur.

Cantiorr. Do not bend any plates of the tunable capa-
citors,

{3) Clean the case of fixed capacitors, the insulating
bushings, and all connections that are dirty or corroded.
Capacitor cases and bushings can usually be cleaned
with a dry cloth. However, if the deposit of dirt is hard
to remove, moisten cloth in soivent (SD).

{4} Clean plates of variable capacitors with a small
brush or pipe cleaner, removing all dust and lint. Dust,
if present, may cause arcing.

(c) Switches.

{1) Inspect the mechanical action of each switch.
Look for signs of dirt or carrnsion on all exposed ele-
ments of the switsch.

{2) Examine the ganged switches to see that their
shafts are lubricated properly and that the electrical
contacts are clean. The inspection is visual. Do not pry
the leaves of the switch apart. The rotary members
should make good contact with the statiomary members,
and as the former slides into the latter, a spreading of
the stationary contact leaves should be noticed.

{3) Clean the exterior surfaces of switches with a
stiff brush moistened with solvent {SD).

(&Y Relays and circulf breakers. The relays in the
receiver-transmitter, hand gcenerator, and dynamotor-
power supply are considered normal if the exterior is
free from dirt or dust, the contacts are not burned,
pifted, or corroded, the contacts are lined up and spac-
ed correctly, the moving parts travel freely and func-
tion properly, the connections to the relay are tight,
the wire insulation is not fraycd or torn, the relay as-
sembly is securely mounted, and the field coil shows no
signs of overheating.

{{) Examine the contacts of the relays with the aid
of a flashlight.

(2) Tighten all loose connections and  mounting
screws, but do not apply encugh force to damage the
screw or break the parts they hold.

(3) Brush the exterior with a soft brush. If it is very
dirty, clean it with a brush dipped in solvent (SD). If
loose connections are found, they should be corrected.
If they are dirty or corroded, remove, clean, and replace
them carefully,

{4} When it is necessary to clean the contact surfaces,
burnish them with a clean blade of the contact burnish-
ing tool, Place the blade betwrrn the contacts, press the
contacts together, and move the blade back and forth.
1f the contacts require additional cleaning, apply carbon
tetrachloride with a toothpick and again burnish with a
ctean blade of a burnishing tool. Remove all traces of
white film formed by carbon ieirachloride.
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(¢} Insulators. The insulalors are constructed of cera-
mic material with a glazed surface. Any deposit of
foreign substance on the surface of this insulator will
materially reduce its insulating value. Therefore, it is
nececssary to inspect the insulator frequentiy.

{1) Inspect the physical condition of the insulator. Tt
should be clean without cracks or chips. It is possible
for a highly glazed insulator to develop line-line sur-
face cracks where moisture and dust will accumulate
and eventvally form a leakage path.

(2} 1f an insulator is loose, tighten it but do not
exert excessive prassure, or damage is certain to occur.
The insulator may not fail at that time but when the
high voltage is impressed across it, it may fail with
serious consequences.

{3) If the insulators are dirty, they can easily be
cleaned. Never use abrasive materials; the glazed finish
will be destroyed. A clean cloth is usually satisfactory.
If deposits of grime or dirt on the surface are hard to
remove, use solvent (SD). After the surface has been
cleaned with a solvent, polish with a dry cloth. Other-
wise, a thin film of the solvent will be left which will
impair the effectiveness of the insulator.

2. Dynamotor-Power Supply DY-88/GRC-3-GY. The
dynamotor should net be further disassembled bheyond
removal of the case and the brush cover plates. If
definite repairs are necessary, refer to chapter 6.

{a) Check all the plug-in capacitors, vibrators retays,
and the transformer, Feel and inspect all the capacitors
and resistors that are accessible, There should be no
excessive heating, discoloration, or bulging.

(¢) Inspect the brushes and the commutators at
regular intervals. The brushes should be long enough
to make Ffirm contact with the commutator, The brush
springs must have adequate tension and be in firm
contact with the brushes. If the brushes are in good
condition, be sure they are re-inserted with polarity
markings facing upward. Do not invert the brushes, as
they will not seat properly.

(¢} The commutators must be clean and smooth,
Press a piece of canvas folded to the exact width of
the commutators against the commulators and turn the
armature by hand.

(d) If the commutators have been burned or pitted,
hold a piece of No. 0000 sandpaper against the com-
mutators and turn the armature by hand.

{e) If necessary, a cloth moistened in carbon tetra-
chloride may be used to remove the dirt and grease.

{f) Polish the commutators with a piece of canvas,
as in subparagraph (d) above, and wipe with a clean,
dry cloth.

3. Generator GN-58-A-GY.

{a) The generator is not to be further disassembled
than removing the top part of the generator housing,
unless definite repairs are necessary. In this case, refer
to chapter 6.

{b) For field maintenance, the following is all that
should be done.

{1} Inspect the brushes and the commutators at
regular intervals. The brushes should be long encugh
to make firm contact with the commutator. The brush
springs must have adequate tension and be in firm con-
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tact with the brushes. The commutators must be clean
and smooth.

(2) Press a piece of canvas, fnlded to the exact width
of the commutator against the commutator and turn
the armature by hand.

{3) If the commutator has bern burned ox pitted, hold
a piere of No. 000 sandpaper against the commutator
and turn it by hand

MONTHLY =Continued

(4) If necessary, a cloth moistened in carbon tetra-
diloride may be used to remove caked dirt and grease.

(5} Polish the commutator with a piece of canvas, as
in step {2} above, and wipe with a clean, dry cloth.

{6} Feel and inspect all of the capacitors and resis-
tors which are accessible. There should be no over-
heating or discoloration.

Section 111, LUBRICATION

Note. There is no lubrication order (LO) for this
equipment. Lubrication operations will be performed in
accordance with the following instructions.

65. Approved Lubricants for Radio Set
An/GRC-9-GY

a. LUBRICATING MATERIALS. The follow-
ing table lists the lubricating materials ne-
cessary in servicing Radio Set AN/GRC-9-GY:

Symbols Stenidard Nomenclature
OE-10 0il, engine
PL-Special Oil, lubricating, preservative, special
GL Grease, lubsicating, special

b. PRELIMINARY LUBRICATION INSTRUC-
TIONS.

{1) Do not use excessive amounts of grease
or oil and do not allow electrical
contacts to become greasy.

(2) Make certain that Jlubricants and
points to be lubricated are clean and
free from sand, grit, or dirt. These
abrasives are the chief causes of bear-
ing wear and oftrn necessitate bearing
replacements.

{(3) Use solvent (SD) to clean all parts.
Before lubrication, wipe clean all sur-
faces to be lubricated; use a lint-free
cloth dampened with solvent (5D). Keep
solvent off surrounding parts.

{4} GASOLINE WILL NOT BE USED AS
A CLEANING FLUID FOR ANY PUR-
POSE.

i6. Lubricating Instructions for
Receiver-Transmitter RT-77/GRC-9-GY

a. Each month, clearn the exposed bearing
surfaces of switch detent surfaces, hinges, and
fasteners, and sparingly 2pply oil (PL-Special).
Remove excess oil to prevent possible malfunc-

tioning. Be sure to keep the switch contacts
free of all oil and grease.

b. Each month, clean exposed surfaces of
antenna tuning slug drive gears, receiver and
transmitter tuning capacitor drive gears, and
apply to the gear teeth grease {GL). Avoid an
excess of grease.

67. Generator GN-538-A-GY Lubrication At
First and Second Echelons

On the very early models, where oilite bear-
ings were not used, apply a few drops of oil
(OE-10) or oil (PL-Special) every 3 months.
Apply the oil to the handcrank bearings at the
sides of the generator case. DO NOT LOOSEN
ANY OF THE SEALED SCREWS OF THE
WATERPROOF CASE.

68. Generator GN-538-A-GY Lubrication at
Third or Higher Echelons

When Generator GN-58-A-GY is disassem-
bled for general overhaul or repairs, lubricate
as follows:

a. Clean old grease and oil from the lubri-
cated parts with solvent (SD). Invert the
generator, when cleaning, so that the solvent
does not flow into the commutator or armature
windings.

b. Relubricate with grease (GL) during re-
assembly, or after the unit is assembled. Spread
the grease evenly and avoid an excess of grease
which cannot adhere to the greased mechanism.

69. Lubrication under Unusual Conditions

a. ARCTIC REGIONS. Lubricants which are
satisfactory at moderate temperatures stiffen
and solidify at subzero temperatures; as a re-
sult, moving parts bind or become inoperative.
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When preparing equipment for low-tempera-
ture operation, see that lubricants used for
moderate temperatures are thoroughly removed.
Even small amounts of such lubricants, if al-
lowed to remain, may impair the operation of
moving parts. Be sure to use the lubricant
specified for low-temperature operation.

b. TROPICAL REGIONS. High temperatures
and moisture-due to rain, condensation, etc., may
cause lubricants which are normally satisfac-
tory to flow from moving parts and other sur-
faces. These bearing surfaces will wear exces-
sively, and hinges, fasteners, and other parts

will be damaged or destroyed by rust and cor-
rosion, Inspect the equipment daily and lubri-
cate it as required to insure efficient operation,
using lubricants suitable for high temperatures.

c. DESERT REGIONS. Dust and sand infiltra-
tion into the equipment causes grit in the lubri-
cants and will seriously impair and damage
the moving parts of the set. Hot dry tempera-
tures cause the lubricants to flow from the
moving parts, and conditions similar to those
described in b above occur. Use lubricants suit-
able for high temperatures. Inspect and clean
the equipment daily.

Section IV. WEATHERPROOFING

70. Weatherproofing

a. GENERAL. Signal Corps equipment, when
operated under severe climatic conditions such
as prevail in tropical, arctic, and desert regions,
requires special treatment and maintenance.
Fungus growth, insects, dust, corrosion, salt
spray, excessive moisture, and extreme tem-
peratures are harmful to most materials.

b. TROPICAL MAINTENANCE. A special
moistureproofing and fungiproofing treatment
has been devised which, if properly applied,
provides a reasonable degree of protection.
This treatment is fully explained in TB SIG 13
and TB SIG 72.

¢. WINTER MAINTENANCE. Special precau-
tions necessary to prevent poor performance or
total operational failure of equipment in ex-
tremely low temperatures are fully explained
in TB SIG 66.

d. DESERT MAINTENANCE. Special precau-
tions necessary to prevent equipment failure in
areas subject to extremely high temperatures,
low humidity, and excessive sand and dust are
fully explained in TB SIG 75.

e. LUBRICATION. The effects of extreme cold
and heat on materials and lubricants are ex-

plained in TB SIG 68. Observe all precautions
outlined in TB SIG 69 and pay strict attention
to all lubrication orders when operating equip-
ment under conditions of extreme cold or heat.
Refer to section III of this chapter for detailed
instructions.

71. Rustproofing and Painting

a. When the finish on the case has been badly
scarred or damaged, rust and corrosion can be
prevented by touching up bared surfaces. Use
No. 00 or No, 000 sandpaper to clean the sur-
face down to the bare metal. Obtain a bright,
smooth finish.

Caution: Do not use steel wool. Minute par-
ticles frequently enter the case and cause harm-
ful internal shorting or grounding of circuits.

b. When a touch-up job is necessary, apply
paint with a small brush. Remove rust from
the case by cleaning corroded metal with sol-
vent (SD). In severe cases it may be necessary
to use solvent (SD) to soften the rust, and
sandpaper to complete the preparation for
painting. Paint used will be authorized and
consistent with existing regulations.

Section V. TROUBLE SHOOTING AT ORGANIZATIONAL MAINTENANCE LEVEL

72. Scope

a. The trouble shooting and repair work that
can be perlormed at the organizational main-

tenance level (operators and repairmen) is
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necessarily limited in scope by the tools, test
equipment, and replaceable parts issued and
by the existing tactical situation. Accordingly,
trouble shooting is based on the performance
of the equipment and the use of the senses in



determining such troubles as burned-out tubes,
cracked insulators, etc.

b. The following paragraphs in this section
help in determining which of the components,
such as the receiver-transmitter or power sup-
plies, are at fault and in localizing the fault in
that component to the defective stage or item,
such as a tube or relay.

73. Visual Imspection

a. Failure of this equipment to operate prop-
erly will usually be caused by one or more of
the following faults.

(1) Improperly connected battery cable
Cord CD-1119-GY or generator Cord
CD-1086-GY.

(2) Worn, broken, or disconnected cords
or plugs.

{3) Antenna lead-in improperly connected
to ANT. binding post.

(4) Receiver - transmitter interconnecting
cable not connected properly, defective.

(5) Defective tubes or crystals.

(6) Loose or broken internal wiring.

(7) Dirty or broken switch contacts,

b. When failure is encountered and the cause
is not immediately apparent, check as many of
the above items as is practicable before starting
a detailed examination of the component parts
of the system. If possible, obtain information
from the operator of the equipment regarding
performance at the time trouble occurred.

c. Visually inspect the antenna system for
obvious abnormalities.

74. System Sectionalization of Trouble
to a Component

System sectionalization is the tracing of a
fault to a particular component of Radio Set
AN/GRC-9-GY responsible for the abnormal
operation of the set. By carefully observing the
performance of the receiver and transmitter
when the equipment is in operation the fault
can often be determined immediately as either
a transmitter, recejver, or power supply fault.

a. Operate the radio set and observe its per-
formance. Refer to the ecuipment performance
checklist (par 75) for normal operating con-
ditions.

b. If neither the transmiller nor the receiver
works, try the two panel lights, If these do not

operate, the trouble, most likely, is in the
power supply being used.

c. If either the receiver or the transmitter
works, but not both, the trouble is probably in
the section that does not work. Although with
this condition, the power cables may be at fault

d. If the receiver exhibits unsatisfactory per-
formance such as excessive noise, howling, or
weak signals, replace it with a good receiver, &f
obtainable. If the irouble disappears, the re-
placed receiver is defective. If the trouble per-
sists, it is probably not in the receivers but is
either in the wvehicle or due to conditions ex-
ternal to the vehicle.

e. If removal of the antenna causes the symp-
toms to become less pronounced or to disappear
entirely, the trouble is in the antenna or is ex-
ternal to the antenna,

f. By the use of procedures similar to the
simple checks given above, the trouble can be
isolated to a particular unit.

75. Trouble Shooting by Using Equipment
Performance Checklist

a. GENERAL. The equipment performance
checklist (e below) will help the operator to
determine if Radio Set AN/GRC-9-GY is func-
tioning properly. The checklist gives the iterm
to be checked, the normal indications of correct
operation, and the corrective measures that thre
operator can take. Items 1 through 18 are
checked before starting, items 19 through 21
when starting, items 22 through 31 during
operation, and items 32 and 33 when stopping.
To use this list, follow the items in numerical
sequence,

b. ACTION OR CONDITION. For some items,
this column gives the conditions and switch
settings under which the item is to be checkedl.
For other items, this column states what must
be dene to the item to check for nermal indica-
tions given in the next column.

c. NORMAL INDICATIONS. The normal im-
dications listed include the visible and audible
signs that the operator should perceive when he
checks the item. If the indications are not nor-
mal, the operator should apply the recommend-
ed corrective measures.

d. CORRECTIVE MEASURES. The corrective
measures listed are those the operator can mak=
without turning in the equipment for repairs.

o
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A reference in the table to chapter 6 indicates
that the trouble cannot be corrected during
operation and that trouble shooting by an ex-
perienced repairman is nccessary. If the set is
completely inoperative or if the recommended
corrective measures do not yield results, trouble
shooting is necessary. However, if the tactical
situation requires that communication be main-
tained and if the set is not completely inopera-

tive, the operator must maintain the set in
cperation as long as it is possible to do so.

Note. The operator must familiarize himself with the
radio set so that he can immediately recognize any
changes in the normal operating characteristics and
apply simple corrective measures when possible. By be-
coming familiar with the operation of the receiver, for
example, the operator will know the normal position of
the A. F. GAIN control for a particular station, and this
knowledge will aid in determining the normal sensitivity
and amplification of the receiver.

e. EQUIPMENT PERFORMANCE CHECKLIST.

Normal indications

Corrective tneasures

| I;:m Ttemn ! Action or condition
P |
1 Antennas Lead-in wire connected
AT-101/GRC-9-GY, to ANT. binding post
AT-102/GRC-0-GY. on transmitter.

2 | Counterpoises Counterpoise lead con-
CP-12.GY, CP-13-GY. nected to GND. bind-

ing post on receiver.

3 | Cord CD-1086-GY .... | Connect female con-
nector to POWER re-
ceptacle and make
connection to power
source {Dynamotor-
Power Supply DY.88/
GRC-9-GY or Genera-
tor GN-58-A-GY).

4 | Cord CD-1119-GY When using radio set
with Baltery BA-48,
connect cord to BAT-
TERY receptacle on
transmitter panel.

Z 5 | Headset HS-30-[") Headset plug set com-

o pletely into either of

s the PHONES jacks on

< receiver panel.

P 6 Key J-45-GY, Micro- | Key plugged into KEY

- phone T-17, or T-45. jadk and microphone

o plugged into MIKE

1z jack.

ﬁ 7 | PHONE MCW.CW Set to any of the three
control D, types of transmission

available.

8 | OFF-SEND-STANDBY Set to OFF position,
control E.

9 BAND control F ._, ... Set to the frequency
band desired and
place on either MQ
or XTAL for that
band.

10 | PHONE-C.W- Set to PHONE or C.W.,
NET-CAL. whidhever type of re-
control L. ception iz desired.

1t | BAND switd: con- Set to the frequency
trol M, band of reception de-

sired.

12 | A, F. GAIN cantrol Set to approximate !
control O. i midpoint of its range. :

13 | R.F. GAIN control P, | Set to approximate |

* midpeint of its range. °
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e. EQUIPMENT PERFORMANCE CHECKLIST - Continued

‘ Nonnal indications

B
! Dynamotor rotates
(DY-88/GRC-3-GY).

Panel lights illuminat-
ed when DIAL LIGHT
push  buttons  are
pressed.

Bacdkground noises or
signals heard in head-
set.

Ttem ‘ Ttem Action or condition

No.

UV SR o - —

14 | Dynamotor-Power

Su; gly DY-88/
GRC-9-GY.
15 | TRANS & RECEIVE- | Turn to OFF position
OFF switch. (DY-88/GRC-9-GY).
16 | Voltage selector switch | Set to proper input
control. voltage to correspond
with wvehicle battery
voltage {par 39).

17 | Battery lead-in Cable ! c~onnect the battery
> Assembly CX-2031/U- | caple to the vehicle
I GY (DY-BB/GRC-9-GY).| battery: 6, 12, or 24
o] volts, negative ground-
= ed.
< Pay attention to the
"é polarity of the leads.
o 18 | Power output recep- | Plug the male connec-
m tacte. tor of Cord CD-1086-
~ Y into the power
P output receptacle.

19 | OFP-SEND-STANDBY Set to SEND when us- |

control B. ing Dynamotor-Power
Supply DY-88/GRC-9-
GY or Generator GN-
58-A-GY.
Turn to STANDBY
when using Battery
BA-48.

- e — |, [ R—— =

20 TRANS & RECEIVE- Turn to TRANS & RE-

OFF switch on Dyna- | CEIVE position
motor-Power Supply | (DY-B8/GRC-9-GY).
DY-88/GRC-9-(FY.

91 | A. F. GAIN control O. | Turn clockwise ......
o
[+
o
Pt
7]

Corrective measures

Chedk voltage selector
switch position. Check
power Cord CD-1086-
GY. Chedc to see that
correct fuse is being
used (DY-88/GRC-9-
GY).
See that the headset
plug is inserted f{ully
in the PHOMNES jadk.
Trouble shooting may
be necessary {ch. 6).
Phone plug must be
completely inserted in
PHONES jack.
Receiver-transmitter in-
terconnecting cable
must be fully inserted.
Check position of IM-
PEDANCE matching
switch, S4, in badk of
receiver chassis.
| The handkey or micro-
phone push-button
switch may be shorted,
keeping the transmitter
in operation, thus not
allowing the receiver
to operate.
! Check or replace the
i voltage regulating tube
Vig4d (OC3) in  the
transmitter.
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e. EQUIPM

i dtem

N

EQUIPMENT PERFORMANCE

62

Na.

22

23

'
I

26

Tter

FREQ. CONTROL L

ANT. SELECTOR con-
trol A and ANTENNA
TUNING control C,

Key J-45-GY

Microphone T-17 or T-
45 (voice operation).

PHONE-C.W.
NET-CAL.
switch L.

Action or condition

Set to frequency of
transmission desired,

Set to proper positions

as explained in para-
graph 5146 {9) and
close the handkey.

PHONE-MCW-CW
switch D at CW posi-
tion,

PHONE-MCW-CW
switch D set at
PHONE. Press the mi-
crophone push  hut-
ton.

Turn to PHONE

Turn to C.W.

ENT PERI'ORMANCE CHECKLIST - Continued

Normal indications

Dial behind window
does not turn,

INDICATOR B glows

When key is depress-
ed, relay clicks are
heard from the trans-
mitter.

INDICATOR B glows .

Sidetor~ should be
heard in Headset HS-
30-(*).

‘When microphone push
button is pressed, re-
lay clicks are heard in
the transmitter.

INDICATOR B glows

The wvoice sidetone is
heard in Headset HS-
30-().

When push button is
released, the trans-
mitter panel light will
not operate, This is
normal for the PHONE
position of control D.

Voice signals should
be heard in Headset
HS-30-(}. Mcw sig-
nals also can be
heard.

It should be possible
to hear c-w code sig-
nals.

Corrective measures

Release dial lock,

Tighten knob setscrew.
Set two red dois on IN-
DICATOR in line.
When using long-wire
antenna, see that the
correct jumpers are
closed.

Make sure that the neon
indicator lamp is not
broken,

See that the key plug is
fully inserted in KEY
jack,

Chedk power cable con-
nections.

Set two red dots on IN-
DICATOR B line,

Adjust SIDE TONE
VOL. control G. See
that receiver-transmit-
ter interconnecting
cable is in good condi-
tion and is connected.
See that the headset
plug is fully inserted
in the PHONES jack.

Chedk microphone plug
and switch. Chedck
power cables.

Chedk two red dots on
INDICATOR D.

Inspect interconnecting
cable for receiver-
transmitter. Check mo-
dulator tube V105
{3A4).

If dial light goes on
when control J is press-
ed and microphone
pushbutton is released,
refer to chapter 6.

See that antenna lead-
in is connected, Head-
set plug should be fully
inserted in PHONES
jack. When using Gen-
erator GN-58-A-GY al-
one, control E must be
at SEND position. See
chapter 6.

Same as for PHONE.

If phone signals were
heard in the PHONE
position of control L
and no c-w signals in
the C.W. position, check
the bifo tube V7 (IR5).



EQUIPMENT PERFORMANCE

Item
No,

27

28

29

30

Ttesu

A. F. GAIN control O,

R. E. GAIN control P,

TUNING control N.

Generator GN-58-A-GY
used without Battery
BA-48.

Action or condition

Turn to NET

Turn to CAL. and turn
TUNING control N to
a frequency which is
a multiple of 200 kc.
Tum contro! D on

transmitter to PHONE.

With a signal tuned in,
rotate control O clock-
wise and counterwise.
Switch control L on
PHONE or C.W. posi-
tion.

Wwith a signal in the
headset, rotate control
P clockwise and coun-
terclockwise, Switch
control L on PHONE
or C. W, position.
Set to desired frequen-
cy of reception.

OFF-SEND-STANDBY
switch E placed on
SEND. PHONE-C.W.-
NET-CAL. switch L
placed on PHONE or
C.W.-

Turn generator hand
cranks at approxima-
tely 60 rpm.

Nommal indications

Corrective measures

Veice, mcw, or ¢-w sig-
nais should be heard
at reduced volume.
No sidetone should be
audible,

Unless the receiver is
accurately calibrated
a beat note should be
heard. If the receiver
is accurately calibrat-
ed, a beat note should
be heard on either
side of the dial sett-
ing, but exactly at the
dial setting the beat
note disappears and
no note is heard in
the headset.

The intensity of sound
in the phones or loud-
speaker should in-
crease for the clock-
wise direction and de-
crease for the coun-
terclocdkwise direction.

Same as item 27 ... ...

Dial behind window
should turn.

Different stations
should be received as
the dial is turned.

Cnly one station should
be heard at a particu-
lar point on the dial.

With the key up, noise

or signals shouid be
heard in the receiver
headset,

Transmitter and receiv-
er panel lights should
light when controls J
and K eare pressed
with key down.

Trouble shooting is nec-
essary. See chapter G.

Check that the 200-kc
crystal in the receiver
is fully inserted and
not broken. If c-w sig-
nals were heard in the
C. W. position of con-
trol L and no beat note
on CAL, chedk the se-
cond i-f {intermediate-
frequency) amplilier
tube V4 (1R5), or re-
place the 200-kc crys-
tal, See chapter 6 for
trouble shooting.

See chapter 6 for trouble
shooting.

See chapter 6 for tronble
shooting.

Tighten setscrew on
knob,

Chedk converter tube V2
(1R5}), See chapter 6.

See that the correct an-
tenna jumpers are clos-
ed,

Chedk converter tube V2
{1R5), if only a flew
stations are heard, at
greatly reduced vol-
ume.

Assuming that the re-
ceiver-transmitter is in
perfect condition:

Turn generator in the
direction indicated by
the arrow on the side
of the generator hous-
ing at a speed approx-
imately 60 rpm.

See that Cord CD-1086-
GY is properly connec-
ted. Check the brushes
riding on the commuta-
lors and see that the
springs have the cor-
rect tension. Replace
the vibrator regulator
unit in the generator.
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e. EQUIPMENT PERTI'ORMANCE CHECKLIST - Continued

EQUIPMENT PERFORMANCE

STOP

64

Ftem
No.

32

33

34

item

Generator GN-8-A-GY
used with Baitery
BA-48.

OFF-SEND-STANDBY
control E.

TRANS & RECEIVE-
OFF switch.

Generator GN-58-A-GY.

i
i
i

|
Action or contlition ‘

OFF-SEND-STANDBY
switch to STANDBY. |
Turn hand generator. |
Press key down.

Norma! indications

Assuming that the an-
tenna circuits are

properly tuned, INDI-
CATOR B should light.

Sidetone should be
heard in receiver
headset,

Turn to OFF.

Tum to OFF
{DVY-88/GRC-9-CY).

If the hand generator
is being used, turn
OFF-SEND-STANDBY
control to OFF. Stop
turning the hand |
cranks.

Vibrator and
Dynamotor stop
(DY-88/GRC-9-GY).

Receiver or transmitter
will not operate re-
gardless of position of
any of the receiver-
transmitter controls.
This is normal when
Dynamotor-Power
Supply DY-88/GRC-9-
GY is set to OFF,

Panel lights will no
longer light and the
receiver-transmitter
will be inoperative,

Corrective measures

Battery BA-48 supplies
the plate power to the
low power transmitter
tubes. If the transmit-
ter does not operate,
diange the battery.
Check Cord CD-1119-
GY.

If the receiver dces not
operate when the key
is released, change the
battery. The generator
does not supply power
to the receiver in
STANDBY position of
control E.

Turn TRANS & RE-
CEIVE-OFF switch to
OFF. (DY-88/GRC-9-
GY}). if trouble shoot-
ing is necessary see¢
chapter 6,

See chapter 6.



CHAPTER 4

AUXILIARY EQUIPMENT

76. Power Unit PE-162-(*}
{fig. 54}

a. This power unit is used for operation of
both the receiver and transmitter. It is a light-
weight gasoline-engine-driven generator of a
manual starting type, having an electrical out-
put of 150 watts at d-c voltages of 6.2 and 500
volts. The components of this unit include
Engine GE-12-(*), Generator GN-50-A, and
Filter FL-43-A. The weight of this unit, when
packed for export, is 125 pounds with a
volume of 5 cubic feet.

b. The gasoline engine is a single-cylinder,
two-cycle, air-cooled type, having a fuel tank
capacity of one-half gallon. It is rated at 1
horsepower for a speed of 3,600 rpm.

MAGNETO FLYWHEEL HQUSING

Caution: Operation of this unit must not be
attempted until the instructions given in
TM 11-971 have been read and understood.
The unit may be completely ruined unless the
proper procedure is followed.

c. When using Power Unit PE-162-(%) with
Radio Set AN/GRC-9-GY, it is necessary to con-
nect the generator to the radio set by means of
Cord CX-75/TRC-2. No wiring changes are
necessary in the cords or plugs to operate the
radio set when using this power supply. When
using Power Unit PE-162-("), operation of the
radio set, with respect to control settings, is
the same as when using Dynamotor-Power
Supply DY-88/GRC-9-GY.

d. Complete data on the B model of this
equipment is given in TM 11-971,

CANVAS COVER

FUEL TANK
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Figure 5s4. Power unit PE—162—-B and equipment.
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77. CRYSTAL KIT CK-4/GRC-9 quency range from 1,000 kc 6,000 ke, which

Crystal Kit CK-4/GRC-9 (Stock No. 2X190.- are used in the operation of Radio Set AN/GR-
1-2) contains 4,470 crystals, covering a fre- 9-GY. The compenents are—

Dﬁcﬁptinn Quantity Stock No.
Case CS5-140, for storing and transporting Crystal Units CR-8/U for Radio Set
AN G R G- .« ittt it e et e e e e e e § 2Z1B90-140
Crystal Undt CRE-8/U (1,000 ke), transmitting . ......coonriunaerannanaroiiiarenaiensn. 10 2X53-1000
Crystal ‘Uit UR-8/U (1,005 ko), transmitting . ... it i e e 10 2X53-1005
Crystal Unit CR-B/U (1,010 ko), transmitting . ........ v iinini et iiiiini 10 2X53-1010
Crystal Unit CR-8/U (1,015 ke, transmitting .............coivviiiiiriniaiiins, e 10 2X53-1015
Crystal Unit CR-8/U (1,020 kc, transmitting . ..... .. vrnriinrninnnercranaraniannans 10 2X53-1620
Crystal Unit CR-8/U (1,025kc), transmitting ........ . 0oovnimian it ens 10 2X53-1025
Crystal Unit CR-8/U (1,030 ko), transmitting ........ ... oot ian 10 2X53-1030
Crystal Unit CR-8/U (1,035 ke}, transmilting . .... ... uiniiiiiiiinrnracreernrcnnsns 10 2X53-1035
Crystal Unit CR-B/U {1,040 K}, transmibting . ........eenneennesoennerenarenaneennnens 10 2X53-1040
Crystal Unit CR-8/U {1,045ke), trapsmitting . ............0iiiiiiininiirnnsnaria anes . i0 2X53-1045
Crystal Unit CR-8/U (1,050 K}, tranSmMiteing - ...ovouenvnnnearnneeanonnn. s 10 2X53-1050
Crystal Unit CR-B/U ({1,055 ke), transmitting ........... it iiiiniaaaaai s 10 2X53-1055
Crystal Unit CR-8/U {1,060 kc}, transmitting . ... ... .. i iiiiiiiineniaraneans 10 2X.53-1060
Crystal Unit CR-8/U (1,065 ko), transmitting . ...t iiarees 10 2X53-1065
Crystal Unit CR-B/U (1,070 k¢}, transmitting . ... ..o ivrtunnriiiinrinniiaaiiesicanas 10 2X%53-1070
Crystal Unit CR-8/U (1,075 Ke), Eransmitting . ......coevnerennerernnninnamenaerninacns 10 2X53-1075
Crystal Unit CR-8/U (1,080 ko), transmitting . .........iueuuniiiiniiniiiaer e inaren 10 2X53-1080
Crystal Unit CR-8/U (1,085 k), transmitting ... ... . ... ottt iiaaar s iinnaas 10 2X53-1085
Crystal Unit CR-8/U (1,090 k), transmitting .......... ... oo, ey 10 2X53-1090
Crystal Unit CR-8/U (1,095 ke). transmitting ............. ... i 10 2X53-1095
Crystal Unit CR-8/UJ {1,100 kc), transmitting ... ...t ity 10 2X53-1100
Crystal Unit CR-8/U (1,105 k), transmitling . ...... i iniieiiir o niinnai v 10 2X53-1105
Crystal Unit CR-8/U (1,110 ke}, transmitting . .......... . . i ciaas 10 2X53-1110
Crystal Unit CR-8/U {1,115Kke), transmitting . ...... ..ottt onnrirnnnnonenrcnnnnnns 10 2X53-1115
Crystal Unit CR-8/U (1,120 kcl, transmitting . ... ... ... .. ittt 10 2X53-1120
Crystal Unit CR-8/U (1,125ke}, transmitting ........ ..ot iiiaainiriaiiinns 10 2X53-1125
Crystal Unit CR-8/U (1,130 ko), tranSmitting . ........ivunervrriiinrrernnnnsennrnrenos 10 2X53-1130
Crystal Unit CR-8/U (1,135ke), transmitting . ....... ..o it iiiiirnar e, 10 2X53-1135
Crystal Unit CR-8/U (1,140 k¢}, transmitting ...............oiivivunn.. Mearraaara e 10 2X53-1140
Crystal Unit CR-8/U (1,145 kc). transmithing . ........c.iuiiriiiiiiiiniinrsiinninsas 10 2X53-1145
Crystal Unit CR-8/U {1,150 ke), transmitting . ....ooviienrennirtiiineernrsrrncnnranans 10 2X¥53-1150
Crystal Unit CR-8/U (1,155ke), transmitting . .....cooieniiiriiiiiiiiriiniininneineane, 10 2X53-1155
Crystal Unit CR-8/U (1,160 k), transmitting ........ooiitiiiivrireineanienrnninnse, 10 2X53-1160
Crystal Unit CR-8/U ([L165Kc), transmitting . ......vinneuinnrrrrnrenerninaresescnneene. 10 2X53-1165
Crystal Unit CR-8/U (1,170 k), fransmitting . ........ .. i i 10 2X53-1170
Crystal Unit CR-8/U (1,175ke), transmitting . ........coviiiiiiiiiiioinann e vrrnen. 10 2X53-1175
Crystal Unit CR-B/U (1,180 kq), transmithing . ..........icvrrinririinrnnrrnrrnensrens 10 2X53-1180
Crystal Unit CR-8/U {1,185kc), transmaitting . .......0viuineieintirevnnranennnns 10 2X53-1185
Crystal Unit CR-8/U (1,190 kc), transmitting ........, et e 10 2X53-1190
Crystal Unit CR-8/U (1,195kc), transmitting .............c.00nvvn... et 10 2X53-1195
Crystal Unit CR-8/U {1,200 ke), transmitting . ....vvurtiniinviir e cnneennennn s 10 2X53-1200
Crystal Unit CR-8/U (1,205 K¢), transmitting ... ....vuurinin o ieassenarnnnn. 10 2X53-1205
Crystal Unit CRU (1,210 ko), transmitting .........v.inneiinir e arreannnrnnsen 10 2X53-1210
Crystal Unit CR-8/U (1,215 k), transmitting . ... ........vvuuuiereneeas e, 10 2X53-1215
Crystal Unit CR-8/U (1,220 ke}, transmithing ................ciiievinrrnn.. e . 10 2X53-1220
Crystal Unit CR-8/U (1,225 ko), transmitting . ...........oo0reninr oo, 10 2X53-1225
Crystal Unit CR-8/U (1,230 k), transmittig  ........oovunrvnrernet e 10 2%53-1230
Crystal Unit CR-8/U (1,235ke), tranSmitting . ........coovreornrnsornn 10 2X53-1235
Crystal Unit CR-8/U (1,240 kc}, tradmsmitting ... .. e 10 2X53-1240
Crystal Unit CR-8/U (1,245 ke, fransmitting .............ooooo i 10 2X53-1245
Crystal Unit CR-B/U (1,250 kc}, transmiitting . ...... .. ..o 10 2X53-1250
Crystal Unit CR-8/U (1,255 kc), transmitting . ..... .. ... 10 2X53-1255
Crystal Unit CR-8/U (1,260 ke, tramsmitling . .............. . . .00 10 2X5?-12i§0
Crystal Unit CR-8/U (1,265 ke), Lransmitbing . ...... ...\ 3.1,
Crystal Unit CR-8/U {1,270 kel, fransmitting ... .. ...... ... .. o ‘, 10 2X53-1265
- , :, irans ingg ..., .. T 10 2X53-1270
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Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystat
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal

Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit

CR-8/U (1,275 k<),
CR-8/U (1,280 ke),
CR-8/U (1,285 ke),
CR-8/U (1,290 k),
CR-8/U (1,295 kc),
CR-8/U {1,300 k).,
CR-8/U (1,305 kc),
CR-8/U (1,310 ke),
CR-8/U (1,315 kc),
CR-8/U (1,320 kc),
CR-8/U (1,325 ko),
CR-8/U (1,330 ko),
CR-8/U (1,335 kq),
CR-8/U (1,340 ko),
CR-8/U (1,345 kc).
CR-8/U (1,350 kc),
CR-8/U (1,355 kc},
CR-8/U {1,360 kc),
CR-8/U (1,365 kc).
CR-8/U (1,370 ko),
CR-8/U (1,375 k),
CR-8/U (1,380 kr},
CR-8/U (1,385 k¢,
CR-8/U {1,390 kc),
CR-8/U (1,395 kc},
CR-8/U (1,400 ke,
CR-8/U (1,405 kc),
CR-8/U (1,410 kc),
CR-8/U (1,415 kc),
CR-8/U {1,420 kcj,
CR-B/UJ (1,425 kc),
CR-8/U (1,430 kc),
CR-8/U (1,435 kc},
CR-8/1J (1,440 ke,
CR-8/U (1,445 k),
CR-8/U {1,450 ko),
CR-8/U (1,455 ke),
CR-8/U (1,460 kc),
CR-8/U (1,465 k¢),
CR-8/1 (1,470 ke),
CR-8/U (1,475 ko),
CR-8/U (1,480 kc),
CR-8/U (1,485 kc},
CR-8/U (1,490 kc),
CR-8/1J (1,495 kc},
CR-8/U (1,500 k¢),
CR-8/1J (1,505 ke),
CR-8/U (1,510 ko),
CR-8/U (1,515 ke),
CR-8/U (1,520 kc),
CR-8/U (1,525 ko),
CR-8/U {1,530 ke),
CR-8/U (1,535 ke,
CR-8/U (1,540 ke,
CR-8/U (1,545 ke},
CR-8/U (1,550 k),
CR-8/U (1,555 ke}),
CR-8/U {1,560 k),
CR-8/U (1,565 k),
CR-8/1J (1,570 k),
CR-B/U (1,575 ke),
CR-8/U (1,580 kc},

Brescription

transmitting ....... .. i e
fransmitling .......ciiii i i e e e
transmitting ... ... .. o e
transmitting ... ... . i
transmitting ... ... i it e
transmitting ....... .. . e
transmitting ...... ... . . . i
transmitting ... .. .. i i e
transmitting ... ..o e i e e
transmitting ... .. .. i e e ..
transmitting ... ... i e e
fransmitbing . ...... ... i i it
transmitting ........ ... o i
transmitting ....... ... e
transmitting ... i e e
transmitting ........ .. . i i i e
transmitting .............. ... PR N
transmitting ....... . . o e
transmitting .. ... .. . e e e
transmitting ... .. i e e e s
transmitting ....... ... e,
transmitting ....... .o i e
transmitting ... .. e
transmitding . ... i i e
transmitting ...... ... ... . i
transmitbing ... .. ... iii i i e i
transmitting ... ... i e e
transmitting ... .. .. e
transmitting ........... . .. i
transmitting ... ... i e
transmitting ... . e
transmitting ... .. o e e
transmitting . ..., .. i e e
transmitiing ... ... . e i s
tramsmitting ... .. ... e e i
tramsmitting . ... o L i e
transmitting . ........ . . L
transmitting ......... ... e
tramsmitting ...... ... .. i
transmitting ........... ..
transmitting ......... ... ...
transmitting ....... ... . . i e
tramsmitting ......... ... ... ... .
transmitting . ..., ... .. e
transmitting ....... ... . .. L
tramsmitting . ..... .. ... .. e
transmitting ......... .. .
transmitting . ...... ... . e e
transmitting ...... . ... ... . e
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting

.........................................
.........................................

Cuantity

Stock N

2X53-1275
2X53.1280
2X53-1285
2X53-1290
2X53-1295
2X53-1300
2X53-1305
2X53-1310
2X53-1315
2X53-1320
2X53-1325
2X53-1330
2X53-1335
2X53-1340
2X53-1345
2X53-1350
2X53-1355
2X53-1360
2X53-1365
2X53-1370
2X53-1375
2X53-1380
2X53-1385
2X53-13™0
2X53-1395
2X93-1400
2X53.1£05
2X53-1£10
2X53-1415
2X53-1£20
2X53-1425
2X53-1£30
2X53-1435
2X53-1440
2X53-1445
2X53-1450
2X53-1455
2X53-1450
2X53-1465
2X531£70
2X53-1475
2X53-1480
2X53-1£85
2X53-1490
2X53-1485
2X53-1500
2X53-1505
2X53-1510
2X53-1515
2X53-1520
2X53-1525
2X53-1530
2X53-1533
2X53-1540
2X53-1543
2X53-1550
2X53-13535
2X353-1550
2X53-1565
2X53-1570
2X53-1575
2K 53-158)
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Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal

68

Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unlt
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit

Unit CR-8/1J

Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit

CR-8/U (1,585 kc),
CR-8/U (1,590 ko),
CR-8/U (1,595 ke),
CR-8/U (1,600 kc),
CR-8/U (1,605 kc),
CR-8/U (1,610 ke),
CR-8/U (1,615 kci,
CR-B/U (1,620 ko),
CR-8/U (1,625 kc),
CR-8/U {1,630 kc},
CR-8/U (1,635 k¢,
CR-B/U (1,640 k),
CR-8/U (1,645 kc},
CR-8/U (1,650 kc),
CR-8/U (1,655 kc),
CR-8/U (1,660 kc),
CR-8/U {1,665 kc),
CR-8/U {1,670 k),
CR-8/U {1,675 kc),
CR-8/U {1,680 kc}),
CR-8/U (1,685 kc).
CR-8/U (1,690 kc),
CR-8/U (1,695 kc),
CR-8/U (1,700 kc},
CR-8/U (1,705 kc),
CR-8/U (1,710 kcJ,
CR-8/U (1,715 ko),
CR-8/U (1,720 ko),
CR-8/U {1,725 kq),
CR-8/U (1,730 kc),
CR-8/U {1,735 ko),
CR-8/U (1,740 k),
CR-8/U (1,745 kc),
CR-8/U (1,750 kc},
CR-8/U (1,755 ke),
CR-8/U (1,760 kc),
(1,765 ko).
{1,770 k¢),
(1,775 kc},
(1,780 kc),
CR-8/U {1,785 kc),
CR-8/U (1,790 kq),
CR-8/U (1,795 kc),
CR-8/U {1,800 k¢),
CR-8/U (1,810 ko),
CR-8/U (1,820 ke),
CR-8/U (1,830 kc),
CR-8/U (1,840 ke),
CR-8/U {1,850 ke),
CR-88U (1,860 k),
CR-8/U (1,870 kc),
CR-8/U (1,880 kc),
CR-8/U (1,890 kc),
CR-8/U (3,250 ke),
CR-8/U (3,260 kc),
CR-8/U (3,270 ko),
CR-8/U (3,280 kc},
CR-8/U (3,290 ke),
CR-8/U (3,300 kc),
CR-B/U {3,310 kc}),
CR-8/U (3,320 kc},
CR-8/U (3,330 ko),

CR-8/U
CR-8/U
CR-8/U

Description Cruantity
fransmitting ... . ... 10
transmitting . ...t i i 10
fransmitting . ..., ... i e e 10
fransmitting ... .o i e e e 10
trapsmitting ... . i e o 10
transmitting ... . e 10
fransmitling - ... . e e 10
transmitting . ... ... . . Lo 10
transmitbing . ... . o e 10
transmitting .......... .. ... .. .. il 10
fransmitling ... ... i i s 10
transmitting . ... .. . e e 16
transmitting ... 10
transmitbing .. ... i i i e e e 10
transmitting ........ ... ... il 10
transmitting ... .. i 10
fransmitting ..., ... e 10
transmitting . ....... .. .. i 10
transmitting . ..., ..o i i e e e 10
transmitting .. ... e e e 10
transmitting .. ... o e e i0
transmitting ..., ... . e i0
trapsmitling . ........ .. ... .. i e 10
trapsmitting ... ... . i0
fransmitting ... ... . i 10
tramsmitbing . ... .. i i e e s e 10
transmitting . ... .. e i e e 10
transmitting . ... oo e e e 10
transmitting . ... 10
transmitting ... .. .. i i e 10
transmitting . ... ... e 10
transmitting ...... ... .. e 10
transmitting ........ .. o i e e e 10
transmitting ... .. ... ... o ool 10
transmitting ... ... . . i it e 10
transmitling . ... i i e i 10
transmitting ...... ... ... it iieiaa 10
transmitting . ... ... e 10
transmitting ....... ..o i e 10
transmitting .......... ... . 0 e 10
TranSmMItNG .. oot i e 10
ransmitting . ... ..o i e e i s 10
transmitting ..... ettt a e 10
trapsmitting . ... . i i e e 10
transmitting ... .. ... 10
transmitting ... ... .. . ... i i 10
transmitting ... ... . e 10
transmitting ... ... i e 10
transmitling . ..., 0 i i e 10
frapsmitting ... . ... .. . L 10
transmitting ... . i, 10
transmitting ... ... L 10
transmitting .. ... e e 10
{ransmitting ........, e e e 10
trapsmitting ... .. i0
transmitting ... .. .. 10
transmitting ... o 10
fransmitting .. ... ... e 10
bransmitting ... . 10
1remsmitting ......................................... 10
tra nsm%tt'mg ........................................ 10
ransmitting ... . 10

Stock No.

FX53-1585
2X53-1590
2X53-1585
2X%53-1600
2X53-1605
2X53-1610
2X53-1615
2X53-1620
2X53-1625
2X53-1630
2X53-1635
2X53-1640
2X53-1645
2X53-1650
2X53-1655
2X.53-1660
2X53-1665
2X53-1670
2X53-1675
2X53-1680
2X53-1685
2%53-1690
2X.53-1695
2X53-1700
2X53-1705
2X53-1710
2X53-1715
2X53-1720
2X53-1725
X 53-1730
2X53-1735
2X53-1740
2X53-1745
2X53-1750
2X53-1755
2X53-1760
2X53-1765
2X53-1770
2X53-1775
2X53-1780
27X 53-1785
2X53-1190
2X53-1795
2X53-1800
2X53-1810
2X53-1820
2X53-1830
2X53-1840
2X%53-1850
2X53-1860
2X53-1870
2X53-1880
2X53-1890
2X53-3250
2X53-3260
2X53-3270
2X53-3280
2X53-3290
2X53-3300
2X53-3310
2X53-3320
2X53-3330



Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystat
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal

Unit

Unit

Unit

Unit

Unit

Unit

Unit
Unit

Unit
Unit

Unit
Unit
Unijt

Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
tUnit
Unit
Unit
Urit
Unit
Unit

Unit

Unit
Unit
Unit

Unit

Unit

Unit

CR-8/U (3,340 ko),
CR-8/U (3,350 k),
CR-8/U (3,360 kc),
CR-8/U (3,370 kcl,
CR-8/U (3,380 kcj,
CR-8/U (3,390 kc),
CR-8/U (3.400 k),
CR-8/U (3,410 ke),
cR-8/U (3,420 ke,
CR-8/U (3,430 kr),
CR-8/U (3,440 k),
CR-8/U (3,450 k),
CR-8/U (3,460 ko),
CR-8/U (3,470 ko),
CR-8/U (3,480 ke),
CR-8/U (3,480 kc),
CR-8/U (3,500 kc).
CR-8/U (3,510 kr),
CR-8/U (3,520 kc),
CR-8/U (3,530 kc),
CR-8/U (3,540 ke),
CR-8/U (3,550 ko),
CR-8/U (3,560 ko),
CR-8/U (3,570 ko),
CR-8/U (3,580 k<),
CR-8/U (3,590 k1),
CR-8/U (3,600 ke,
CR-8/U {3,610 k«),
CR-8/U (3,620 ke),
CR-8/U (3,630 kc},
CR-8/U (3,640 ko),
CR-8/U (3,650 k),
CR-8/U (3,660 kc),
CR-8/U (3670 ko),
CR-8/U (3,680 k),
CR-8/U {3,690 ke,
CR-8/U (3,700 kc},
CR-8/U (3,710 kc},
CR-8/U (3,720 kc),
CR-8/U (3,730 kc),
CR-8/U (3,740 ko),
CR-8/U (3,750 ko),
CR-8/U (3,760 kc),
CR-8/U (3,770 ko),
CR-8/U (3,780 k),
CR-8/U (3,790 ko),
CR-8/U (3,800 kc),
CR-8/U (3,810 kc),
CR-8/U (3,820 ke,
CR-8/U (3,830 ke,
CRe8/U (3,840 kq),
CR-8/U {3,850 k),
CR-8/U (3,860 kc),
CR-8/U (3,870 ke),
CR-8/U (3,880 kr),
CR-8/U (3,890 kc),
CR-8/U (3,900 k¢,
CR-8/U (3,910 ke},
CR-8/U (3,920 kc),
CR-8/U (3,930 kc),
CR-8/U (3,940 ke,
CR-8/U (3,950 ke),

Description

transmitting ... ... o s
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
fransmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting ... ... .o e
transmitbing - ... ... L e e
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting

.........................................
.........................................

.........................................

.........................................

.........................................
.........................................
.......................................

Quantity

Stock N

2X53-3340
2X53-3350
2X53-3360
2X53-3370
2X53-3380
2X53.3390
2X53-3400
2X53-3410
2X53-3420
2X53-3430
2X53-3440
2X53-3450
2X53-3460
2X53-3470
2X53-3480
2X53-3490
2X53-3500
2X53.3510
2X53-3520
2X53-3530
2X53-3540
2X53-3550
2X53-3560
2X53:3570
2X53-3580
2X53-3590
2X53-3600
2X53-3610
2X53-3620
2%53-3630
2X53-3640
2X53-3650
2X53-3660
2X53-3670
2X53-3680
2X53-3690
2X53-3700
2X53-3710
2X53-3720
2X53-3730
2X53-3740
2X53-3750
2X53-3760
2X53-3770
2X53-3780
2X53-3790
2X53-3800
2X53-3610
2X53-3820
2X53-3830
2X53-3840
2X53-3850
2X53-3860
2X53-3670
2N.53-3880
2X53.3890
2X53-3900
IN53-3910
2X53-3920
2X53-3930
IN53-3940
2N53-3950
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Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystat
Crystal
Crystal
Crystal
Crystal

70

Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
{nit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit

CR-8/U (3,960 kcJ,
CR-8/U {3,970 ko)
CR-8/U (3,980 kc},
CR-8/U (3,990 kc),
CR-8/U {4,000 kc},
CR-B/U (4,010 kc},
CR-8/U (4,020 kc),
CR-8/U (4,030 kc),
CR-8/U (4,040 k),
CR-8/U (4,050 kc),
CR-8/U (4,060 kc),
CR-8/U (4,070 ke),
CR-B/U (4,080 kc),
CR-8/U (4,090 kc),
CR-8/U (4,100 kc),
CR-B/U (4,110 kc),
CR-8/U (4,120 kc),
CR-8/U (4,130 ke),
CR-8/U {4,140 kc),
CR-8/U {4,150 kc},
CR-8/U {4,160 kc),
CR.-8/U {4,170 kc},
CR-8/U (4,180 kc},
CR-8/U {4,190 kc),
CR-8/U (4,200 ke),
CR-8/U {4,210 kc),
CR-8/U (4,220 kc),
CR-8/U {4,230 kc),
CR-8/U {4,240 kc},
CR-8/U (4,250 kc},
CR-8/U (4,260 kc),
CR-8/U (4,270 ke),
CR-8/U (4,280 ke),
CR-8/U {4,290 kc},
CR-8/U (4,300 ke),
CR-8/U (4,310 kc),
CR-8/U (4,320 ke},
CR-B/U (4,330 k),
CR-8/U {4,340 kg},
CR-8/U (4,350 kc},
CR-8/U {4,360 kc},
CR-8/UJ (4,370 kc},
CR-B/U (4,380 kc),
CR-8/U (4,390 k¢,
CR-8/U {4,400 kc),
CR-B/U {4,410 kc),
CR-8/U ({4,420 ke),
CR-8/U (4,430 ko),
CR-8/U (4,440 kc},
CR-8/&F (4,450 kc),
CR-8/U (4,460 ko),
CR-8/U (4,470 kc),
CR-8/U {4,480 kc),
CR-8/U (4,490 kc),
CR-8/U (4,500 k),
CR-B/U (4,510 ko),
CR-8/U {4,520 kc),
CR-8/U (4,530 k¢),
CR-8/U (4,540 kc),
CR-8/U {4,550 kc},
CR-8/U {4,560 ko),
CR-8/U (4,570 k),

Description

trapnsmitting .. .. ... L
transmitting ........ ... .
transmitting ........ ... .. .. .. ..
transmitting ......... ... .
transmitting .. ... ... i e e
transmitting ......... .. ..
transmitting ..., . o
transmitting . ... ... ... ... e
lransmitting ....... ... . i e s
trapsmitting . ...
transmitting ...
transmitting ......... ... ...
transmitting . ... ..o o i e
lrapsmitting ... . i e
transmitting . ......... .. ...
lransmitting . ....... .. ... e
transmitlng . ... oo i e
transmitting ... ... . . i e e
transmitting . ... it e e
transmitting . ..... ... ... i i e
transmitting ........ ... i
transmitting . ........ ... ...
transmitbing . ... ... .
trapsmitting ... ... L il I
transmitting . ... ..o i i e e
tramsmifting . ......... ... ..
transmitling ... ...
trapsmitting ........ .. . . i e e e
transmitting . ..., ... . i e
transmitting ... .. . o e
transmitting ... ... . . i e
fransmitting . ..... ... i it i i
tramsmitting ..., i e e e
transmitting . ........coi i e

transmitting . ......... . . i e
transmitting ... ... L e
transmitting ........ ... . o e
transmitting ... .. . e
transmitting ... ... L e,
transmitting . ....... ... i e
transmitting ... .. ... o e e
transmitting ............ .. . o
transmitting
transmitting ....... ...
{ransmitting ...... e e e e ey
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
fransmitting
{ransmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting

.........................................
.........................................
....................................

.........................................

Quantity

16
10
10

Stock Na.

2X53-3960
2X53-3970
2X53-3980
2X53-3990
2X53-4000
2X53-4010
2X53-4020
2X53-4030
2X53-4040
2X53-4050
2X53-4060
2X53-4070
2X53-4080
2X53-4090
2X53-4100
2X53-4110
2X53-4120
2X53-4130
2X53-4140
2X53-4150
2X53-4160
2X53-4170
2X53-4180
2X53-4190
2X53-4200
2X53-4210
2X53-4220
2X53-4230
2X53-4240
2X53-4250
2X53-4260
2X53-4270
2X53-4280
2X53-4290
2X53-4300
2X53-4310
2X53-4320
2X53-4330
2X53-4340
2X53-4351)
2X53-4360
2X53-437C
2X53-4380
2X53-4390
2X53-4400
2X 53-4410
2X53-4420
2X53-4430
2X53-4440
2X53-4450
2X53-4460
2X53-4470
2%.53-4480
2X53-4490
2X53-4500
2X53-4510
2X53-4520
2X53-4530
2X53-4540
2X53-4550
2X 53-4560
2X53-45%0



Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Cryslal

Unit CR-B/U {4,580 kc).
Unit CR-8/U {4,590 kc),
Unit CR-8/U (4,600 kc},
Unit CR-8/U (4,610 kc),
Unit CR-8/U (4,620 kc),
Unit CR-8/U {4,630 kc),
Unit CR-8/U (4,640 kc},
Unit CR-8/U (4,650 kc},
Unit CR8/U {4,660 kc),
Umit CR-8/U (4,670 ko),
Unit CR-8/U (4,680 k<),
Unit CR-8/U (4,690 kc),
Unit CR-8/U {4,700 kc},
Unit CR-8/U (4,710 kc},
Unit CR-8/U (4,720 kc),
Unit CR-8/U (4,730 kc),
Unit CR-8/U (4,740 kc},
Unit CR-8/U (4,750 kc},
Unit CR-8/U {4,760 kc),
Unit CR-8/U {4,770 kq),
Unit CR-8/U (4,780 ko),
Unit CR-8/U (4,790 kc),
Unit CR-8/U {4,800 k),
Unit CR-8/U (4,810 kc).
Unit CR-8/U (4,820 kc),
Unit CR-8/U (4,830 kc},
Unit CR-8/U (4,840 ko),
Unit CR-8/U {4,850 ko),
Unit CR-B/U {4,860 k<),
Unit CR-8/U (4,870 kc),
Unit CR-8/U (4,880 kc),
Unit CR-8/U (4,890 kc),
Unit CR-8/U {4,900 k),
Unit CR-8/U (4,910 kc),
Unit CR-8/U (4,920 ko),
Unit CR-8/U (4,930 ko),
Unit CR-8/U (4,940 kc),
Unit CR-8/U (4,950 ko),
Unit CR-B/U (4,960 kc),
Unit CR-8/U (4,970 kc),
Unit CR-8/U (4,980 k),
Unit CR-8/U (4,990 k),
Unit CR-8/U (5,000 kc),
Unit CR-8/U {5,010 ka),
Unit CR-8/U (5,020 kc).
Unit CR-8/U (5,030 ko),
Unit CR-8/U {5,040 kc),
Unit CR-8/U (5,050 kc},
Unit CR-8/U {5,060 ko),
Unit CR-8/U (5,070 kc),
Unit CR-@/U (5,080 k¢,
Unit CR-8/U (5,000 ke),
Unit CR-8/U (5,100 ke),
Unit CR-8/U (5,110 kc},
Unit CR-8/U (5,120 ke),
Unit CR-8/U {5,130 kc),
Unit CR-8/U ({5,140 kc},
Unit CR-8/U {5,150 k),
Unit CR-8/U ({5,160 k<),
Unit CR-8/U (5,170 kc},
Unit CR-8/U (5,180 k¢),
Unit CR-8/U (5,190 kc),

Description

transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
trapsmitting
transmitting
transmitting
{ransmitting
transmitting
transmitting
transmitting
transmitting
transmitting
{fransmitting
transmitting
transmitting
transmitting
transmitting
fransmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
trangmitting
transmitting
transmitting
transmitting
transmitting
trapsmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
{ransmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting

.........................................

.........................................
.........................................
.........................................

.........................................

Quantity

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

2X53-4580

2X 53-4590

2X53-4600

2X53-4610

2X.53-4620

2X53-4630
2X53-4640

2X53-4650
2X53-4660

2X53-4670
2X53-4680
2X.53-4690
2X53-4700
2X53-4710
2X53-4720
2X53-4730
2X53-4740
2X53-4750
2X53-4760
2X53-4770
2X53-4780
2X53-4790
2X53-4800
2X53-4810
2X53-4820
2X.53-4830
2X53-4840
2X53-4850
2% 53-4860
2X53-4870
2X53-4880
2X53-4890
2X53-4900
2353-4810
2X53-4920
2X53-4930
2X53-4940
2X53-4950
2X53-4960
2X53-4970
2X53-4980
2X53-4990
2X53-5000
2X53-5010
2X53-5020
2X¥53-5030
2X53-5040
2X53-5050
2X53-5060
2%53-5070
2X53-5080
2X53-5030
2X53-5100
2X53-5110
2X53-5120
2X53-5130
2X53-5140
2X53-5150
2X53-5160
2X53-5170
2X53-5180
2X53-5190
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Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystat
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystat
Crystal
Crystal
Crystal

72

Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
tnit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit
Unit

CR-8/U
CR-8/U
CR-B/U
CR-8/U
CR-8/U
CR-8/U
CR-8/U
CR-8/U
CR-8/U
CR-8/U
CR-8/U
CR-8/U
CR-8/U
CR-B/U
CR-8/U
CR-8/U
CR-8/U
CR-B/U
CR-8/U
CR-8/U
CR-8/U
CR-8/U
CR-8/U
CR-8/U
CR-8/U
CR-8/U
CR-8/U
CR-8/U
CR-8/U
CR-8/U
CR-8/U
CR-8/U
CR-8/U
CR-R/U
CR-8/U
CR-8/U
CR-8/U
CR-8/U
CR-8/U
CR-8/U
CR-8/U
CR-8/U
CR-8/U
CR-8/U
CR-8/U
CR-8/U
CR-B/U
CR-8/U
CR-8/U
CR-8/U
CRr-8fU
CR-8/U
CR-8/U
CR-8/U
CR-8/U
CR-8/U
CR-8/U
CR-8/U
CR-8/U
CR-8/U
CR-8/U
CR-8/U

(5,200 k¢,
(5,210 ko,
(5,220 k),
{5.230 ko,
(5,240 kc},
(5,250 krt,
(5,260 kc},
(5,270 ko),
(5.280 ko,
(5,290 ko),
(5,300 kc),
(5,210 ke,
(5,320 kc),
{5,330 ko,
{5,340 kcJ,
(5,350 ko),
{5,360 kqJ,
{5,370 kc},
(5,380 kc},
(5,390 ko),
{5,400 kc),
(5,410 kc},
{5,420 k<),
(5,430 k¢),
(5,440 ko),
(5,450 ke),
{5,460 ko),
(5,470 ke),
(5,480 kc),
{5490 kc),
(5,500 kc),
(5,510 ke),
(5,520 kc),
(5,530 k),
{5,540 kc),
(5.550 kc),
(5,560 kc),
(5,570 ko),
(5,580 kc),
(5,590 kc},
{5.600 kc),
(5,610 kc),
{5,620 kc),
{5,630 kc},
(5,640 kc),
(5,650 kc},
{5,660 kc),
{5,670 kc),
{5,680 kc),
(5,690 kc),
(5,700 k¢),
(5,710 ko),
(5,720 k),
(5,730 kc),
{5,740 kc),
(5,750 ko),
{5,760 kc),
(5.770 ko),
{5,780 ko),
{5,790 ke},
{5,800 kcj,
(5,810 kc},

Descriplion

transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
fransmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting
fransmitting
transmitting
transmitting
transmitting

.........................................

.........................................

.........................................

Quantity

10
134
10

Stock No.

2X53-5200
2X53-5210
2X53-5220
2X53-5230
2X53.5240
2X53-5250
2X53-5260
2X53-5270
2X53-5280
2X53-5290
2X5§3-5300
2X53-5310
2X53-5320
2X53-5330
2X53-5340
2X53-5350
2X53-5360
2X53.5370
2X53.5380
2X53-5380
2X53-5400
2X53.5410
2X53-5420
2X53-5430
2X53-5440
2X53-5450
2X53-5460
2X53-5470
2X53-5480
2X53-5490
2X53-5500
2X53-5510
2X53-5520
2X53.5530
2X53-5540
2X53-5550
2X53-5560
2X53-5570
2X53-5580
2X53-5590
2X53-5600
2X53-5610
2X53-5620
2X53-5630
2X53-5640
2X53-5650
2X53-5660
2X53-5670
2X53-5680
2X53-3690
2X53-5700
2X53-5710
2X53-5720
2X53-5730
2X53-5740
2X53-5750
2X53-5760
2X53-5770
2X53-5780
2X53-5790
2X53-5800
2X53.5810



Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystal
Crystat
Crystal
Crystal
Crystal
Crystal

Unit CR-8/U
Unit CR-8/U
Unit CR-8/U
Unit CR-8/U
Unit CR-8/U
Unit CR-8/U
Unit CR-8/U
Unit CR-8/U
Unit CR-8/U
Unit CR-B/U
Unit CR-8/U
Unit CR-8/U
Unit CR-8/U
Unit CR-8/U
Unit CR-8/U
Unit CR-8/U
Unit CR-8/U
Unit CR-8/U
Unit CR-8/U

{5,820 kc},
{5.830 kc).
(5,840 kc),
(5,850 kc},
(5,860 ko),
(5.870 ko),
{5,880 k),
(5,890 kc),
{5,900 kcl,
(5,910 kc),
{5,920 ko,
{5.930 ko),
(5.940 kc),
(5,950 ko),
(5,960 ko),
{5.970 ko),
(5,980 kcl,
{5:990 kc),

{6,000 ke,

Description

transmitting
transmitting
fransmitting
transmitting
transmitting
transmitting
transmitting
transmitling
transmitting
transmitting
transmitting
transmitting
{ransmitting
transmitting
transmitting
transmitting
transmitting
transmitting
transmitting

.........................................

R T I IR IR

Cruantity

10
10
10
10
10
10
10

Stock No

2X53-5820
2X53-5830
2X53-5840
2K 53-5850
2X53-5860
2X.53-5870
22{53-5880
2X53-5890
2X53-5800
2X53-5910
2X53-5920
2X53-5930
2X53-5940
2X53-5950
2X53-5960
2%.53-5970
2X 53-5980
2X53-5990
2X.53-6000

~E
:.e



CHAPTER 5

THEORY

Section L.

78. Block Diagram
(fig. 55)

a. GENERAL. The rcceiver section of Re-
ceiver-Transmitter RT-77/GRC-9-GY consists of
a 7-tube superheterodyne receiver designed for
the reception of c-w and a-m signals over a
frequency range of from 2.0 to 12.0 mc. Three
bands are used to cover this range; band 1
covers from 6.6 to 12.0 m¢, band 2 covers from
36 to 6.6 mec, and band 3 covers from 2.0 to
3.6 mc. The block diagram (fig. 55) shows the
signal path through the receiver. A complete
schematic diagram is shown in figure 125. The
same antenna is used for transmitiing and re-
ceiving; switching between the two sections is
accomplished by a relay in the transmitter,
which is operated by the key or press-to-talk
switch on the microphone.

b. FIRST R-F AMPLIFIER. The signal is fed
from the antenna to the tuned r-f amplifier V1.
The r-f amplifier not only increases the signal
voltage, but serves to isolate the oscillator sec-
tion of tube V2 from the antenna, and also
stops unwanted signals from entering the
converter.

¢. CONVERTER. The signal then is fed to the
mixer section of the combination mixer and
oscillator tube V2. The oscillator section of tube
V2 produces an h-f oscillator voltage which is
456 kc higher than the signal frequency. This
voltage is combined with the received signal in
the mixer se€tion of tube V2 to produce a
difference beat frequency of 456 kc¢ which is
then amplified by the i-f tubes, V3 and V4,

d. I-F AMPLIFIER. The i-f amplifier is a high-
gain circuit which is perinanently tuned to the
frequency difference belween the h-f oscillator
and the incoming r-f signal, and is thus a con-
stant, single-frequency amnplifier, operating on
456 kc. Most of the signal amplification occurs
in tube stages V3 and V4,
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e. DETECTOR AND FIRST A-F AMPLIFIER.
The amplified signal is fed to the detector tube,
V35, for demodulation. V5 is a dual tube, which
serves as a detector and a first a-f (audio-
frequency) amplifier. The detector stage also
produces the avc (automatic volume control)
voltage which is used to control the bias voltage
on the grids of tubes V3 and V1. A bfo tube, V7,
is used in conjunction with the detector stage
for the reception of unmodulated c¢-w signals.
After demodulation, the signal is fed to the
other part of V35, the first a-f amplifier, where
it is further amplified and then applied to the
final a-f power amplifier V6.

f. FINAL AUDIO POWER AMPLIFIER. The
output of the power amplifier V6 is applied
across an impedance matching output trans-
former which permits headset or loudspeaker
loads of 250 or 4,000 ochms impedance to be
connected to the set.

g. CRYSTAL OSCILLATOR CALIBRATOR.
Tube V4 is used as a crystal oscillator in
addition to serving as a second i-f amplifier.
A 200-kc crystal is installed in the set and
operates in conjunction with V4 to generate
harmonics of 200 kc which are fed back to the
conitrol grid of V1. These harmonics are used
to check the dial calibration of the receiver.

h. BEAT-FREQUENCY OSCILLATOR. The
bfo, tube V7 (tube type 1R5), is a circuit
designed to allow the operator of the set to hear
unmodulated c-w signals. The bfo generates a
signal of 228 k¢, whose second harmonic, 456 ke,
is used to beat against the incoming i-f signal.
If the receiver tuning dial is slightly detuned,
the bfo harmonic will then beat against the i-f
signal and produce an audible beat note which
is passed on to the a-f amplifiers and can be
heard in the headset. The pitch of the note is
dependent on the amount of detuning.
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i. SIDETONE MONITOR. When the trans-
mitter is in operation, a portion of the trans-
mitter modulation is fed to the receiver audio
output transformer sco that the intelligence
going out from the trarsmitter can be heard in
the receiver headset and thus monitored.

79. Antenna Switching and Tuning Circuits
(fig. 56

a. A wvertical mast (whip), long-wire, or
doublet antenna may be selected by means of
the terminals in the upper left-hand corner of
the transmitter. The signal is picked up by the
antenna and is fed to the contacts of keying
relay K101. The relay is controlled by both the
transmitter key and the press-to-talk switch on
the microphone, and automatically connects the
antenna to the transmitter when either of these
is operated. The antenna is connected to the
receiver at all times that the key or microphone
is not in use. Receiver operation only will be
described in this section.

b, The signal leaves the relay contacts and
is fed to control A, antenna selector switch
S102F, which connects the antenna to the
matching transformer, Ti14. Transformer T114
is located inside the transmitter cabinet. When
a doublet is used, it is connected to the ANT.
and DOUBLET binding posts. With antenna
selector switch A in DOUBLET positions 9, 10,
or 11, the doublet antenna is connected across
the secondary of transformer T114. The im-
pedance of the doublet should be from 50 to 72
ohms for a proper match. When a mast or long
antenna is used, it is connected to the ANT.
binding post. With antenna selector switch A
in WHIP positions 1, 2, 2, and 4, or REEL posi-
tions 5, 6, 7, and 8, the antenna is connected to
the primary of transformer T114,

c. From T114, the signal is fed to female plug
J106 on the transmitter and is connected to the
receiver female plug by means of a cable with
male plugs on both ends. The female plug J3
on the receiver is connected through switch
S1A to antenna transformer T! which con-
tains three tuned circuils used to tune the an-
tenna to resonance. Swifch S1A is a 3-position
band change switch, marked M on the receiver
panel, which applies the signal to the proper
tuned circuit for the band selected. Each switch
wafer is actually in two sections: The section
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nearest the control knob is denoted as the front
seclion (fig. 56}, while the section behind it or
furthest from the knob is the rear section.

d. Considering only band i, capacitor C3 is
inside of transformer T1 and is part of the
total tuning capacity. C3 is a temperature com-
pensating capacitor, Capacitor C6 is the an-
tenna trimmer “and is used to adjust the h-f
end of band 1. These two capacitors in conjunc-
tion with N tuning capaciter C7A (antenna
section of the receiver gang) are in parallel,
and they tune the input circuit to resonance
with the incoming signal., The lower end of
band 1 is adjusted by varying the position of
the transformer iron core slug. The selected r-f
signal in the resonant secondary circuit is
coupled to the control grid of r-f amplifier V1
by the coupling capacitor C8. Capacitor CB iso-
lates the control grid d-c bias voltage of tube
V1 from the tuning circuit. Switch S1B is a
double-section switch, having a front and a
rear part. The rear section selects the output
of the tuning circuit which is being used. The
front section of switch 51B shorts to ground the
two unused secondaries of transformer T1.

80. R-F Amplifier V1
(fig. 57)

a. The first stage of the receiver section is
an r-f amplifier which uses tube type 1L4. Re-
sistor R1 is the grid resistor across which the
selected signal voltage is applied. In addition,
this resistor permits the application of the avc
voltage, but does not allow the currents to be
shorted to ground through the avc filter capaci-
tor C33. The amplified output of V1 is coupled
through band change switch SiC to the second
r-f transformer T2. The secondary of T2 is
tuned by tuning capacitor C7B. Considering
only band 1, capacitor C7B works in ¢onjunc-
tion with trimmer C17 and fixed capacitor C14.
Capacitor C9 bypasses the screen-dropping re-
sistors so that r-f currents will not flow through
these resistors and cause degeneration. Resistor
R2 is the plate-dropping resistor and it is by-
passed by capacitor C10 so that r-f will not flow
into the d-c supply. The screen grid voltage of
tube V1 is used as a means to control the r-f
gain. This screen voltage is obtained across
variable resistor R9, control P R.F. GAIN, and
is fed through screen-dropping resistor Rl1 to
the screen grid.
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b. The signal leaves T2 and enters band
switch S1ID, rear section, from which it is then
coupled, by means of capacitor C28, to the con-
trol grid of converter tube V2.

TO TRANS T2

¢. Capacitor C11 improves the coupling of
band 2 at the higher frequencies. The front sec-
tion of SID shorts to ground the two tuned
secondaries of T2, which are not being used.
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Figure 8. Converler stage, simplified schematic.

81. Converter Stage V2
(fig. 58)

a. The converter stage uses tube type IR5
as a combined mixer and h-f oscillator of the

series fed Hartley type, using the first two grids
and the filament.

b. The resonant circuil in the oscillator por-
tion of V2 is formed by one coil of T3, which
is selected by switches S1E and SIF and, as-
suming band 1 is chosen, is tuned to resonance
by the ganged capacitor C7C N, adjustable
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irimmer C27, and capacitor C23. Capacitor C23
is used as a frequency corrector for temperature
changes. When the temperature increases, the
coil inductance increases, thus lowering the
frequency; however, the capacilor is so made

-as to decrease its capacity when the temperature

increases. The decreased capacitance opposes
the increased inductance and the temperature
effect on tuning is nullified.

c. Resistor-capacitor combination R5 and C22
provides the grid-leak bias for the oscillator
grid (band 1) pin 4 of tube V2, ‘
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d. Resistor-capacitor combination R7 and
C29 is placed in the grid circuit to provide
additional bias.

e. Grid 2, pin 3 of tube V2, acts as the oscil-
lator plate and receives its plate voltage
through resistor R8 which is bypassed to ground
for r-f through capacitor C30,

f. Choke coil L16 prevents r-f currents from
entering the filament circuit and causing dis-
turbances in the other tuhes. Resistor R6 is the
signal grid return resitor.

g. The h-f oscillator is tuned by N TUNING
capacitor C7C so that it is always 456 kc higher
in frequency than the signal frequency. Thus,
when the received signal from the r-f amplifier
is applied to grid 3. pin 6 of tube V2, the two
frequencies will beat together, forming sum
and difference frequencies. The tuned primary
of i-f transformer T4 in the plate of the mixer
section is resonant at the difference frequency
of 456 kc and, therefore, allows only this fre-
quency to continue on to the first i-f amplifier
V3 (fig. 59). The primary and secondary of
i-f transformer T4 are shunted by capacitors
C31 and C32, respectively. These capacitors,
combined with adjustable powdered iron cores
inserted in the primary and secondary coils,
tune the transformer to 456 kc.

82. I-F Amplifiers V3 and V4
(fig. 59)

a. Two i-f amplifier stages are used, the first
stage, V3, using tube type 1L4, and the second
stage, V4, using tube type IR5. The 456-kc
signal leaves the transformer T4 secondary and
is applied to V3. The gain of V3 is controlled
by the voltage on the screen grid, pin 3, which
is fed through resistor R12 from switch S3-2.
Switch S3-2, control L, leads to potentiometer
R9, control P RF. GAIN, which is across the
plate supply voltage. The screen grid voltage
for tube V3 may be controlled only when switch
53-2 is in the PHONE, C.W., or CAL. position,
During net operation, the r-f gain may be
varied by changing the screen voltage to the
first r-f tube V1 only., Thus, switch S3-2 per-
mits tube V3 to be used together with the tube
V1, or not at all, to control the r-f gain. Also,
during net operation, the gain of tube V3 is
reduced because of the introduction of the
larger screen circuit dropping resistor R10.
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b. Capacitor C35 acts as a bypass for the
screen voltage supply resistors, R12 and RO.
Capacitor C33 is used as a filter capacitor for
the avc voltage, supplying bias to the control
grid, pin 6 of tube V3. Capacilor C33 also
completes the r-f path from the low side of i-f
transformer T4 to the filament of tube V3.
Capacitor C40 is a bypass capacitor for the B+
supply line.

c. The output of V3 is fed through the pri-
mary of transformer T5 which is identical to
T4 and the signal is applied to the input grid,
pin 6 of tube V4. Tube V4, tube type 1R5, acts
as a second i-f amplifier and crystal oscillator.
When switch S3-1, control L, is in the PHONE,
C.W.,, or NET position, the oscillator portion is
shorted out and the tube acts as a straight i-f
amplifier. There is no d-c grid bias on the sig-
nal grid of V4 since the low side of i-f trans-
former T5 is connected directly to the filament,
pin 1 of V4. Plate voltage is fed through r-f
filter resister R15, which is bypassed to the
filament by filter capacitor C43.

d. The amplified output signal from V4 is
fed to i-f transformer T6, which is identical to
T5 and T4; from T6, the signal is applied to
the detector tube V5,

83. Crystal Calibrating Circuit
{fig. 60}

a. A crystal calibrating circuit is included as
part of the second i-f stage and utilizes grids
1 and 2 of tube V4. Grid 1 (pin 4) is the oscil-
lator grid, and the screen grid (pin 3) is used
as the oscillator plate. This circuit is resonant
at 200 kc and provides the means of checking
accurately the receiver calibration at 200-kc
intervals. This oscillator will operate only when
switch 83-1 is in the CAL. position. Calibration
of the receiver is obtained by feeding harmonics
of the crystal oscillator signal from the oscil-
lator grid (pin 4) through coupling capacitor
C36 to the coatrol grid of V1.

b. This signal is amplified by the first r-f
amplifier and fed to the signal grid, pin 6 of the
converter tube V2, In this tube it is mixed with
the h-f oscillator signal to form an i-f signal of
456 kc which is passed on through the inter-
mediate amplifier stages. Upon leaving i-f trans-
former T6, the signal is mixed with the output
of the bfo. Since the bfo generates a signal of
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456 kc, a zero beat results, because the i-f
signal is also 456 kc.

¢. The tuning dial is placed at any setting
corresponding to a harmonic of the 200-kc crys-
tal. If the r-f and h-f oscillator tuned circuits
are not tuned exactly to the frequency stated
on the dial, it will be evident that the converter
tube will not produce an i-f signal of precisely
456 ke, It will then be necessary to detune the
TUNING knob slightly so that a frequency of
456 kc will be produced to zero-beat with the
456-kc output signal of the bfo. The amount of
detuning necessary to obtain zero beat is the
error in the dial calibration. If the zero-beat
note occurs when the dial number, correspond-
ing to the crystal harmonic frequency, is
exactly under the hairline, the receiver dial is
accurately calibrated.

d. The calibration may in this manner be
checked at any dial poin! which corresponds
to a frequency equal to any of the harmonics
of the crystal oscillator 200-kc crystal. The
crystal oscillator thereforn acts as a very accu-
rate signal generator. An external oscillator

6 Handbook AN/GRC-9-CY

could be used but it is advantageous to have
a self-contained signal generator, so that the
receiver dial calibration can be checked at any
time and at any place.

e. Transformer T7 is tuned to slightly higher
than the crystal frequency of 200 k¢, by means
of capacitor C42 and an adjustable iron core.
It is necessary for the tank circuit to be tuned
to slightly above the crystal frequency, other-
wise the circuit will not oscillate. Accurate ad-
justment of the iron core is made by the manu-
facturer and should not be disturbed.

f. Resistor R14 which is located within T7
is the screen grid voltage-dropping resistor.
Capacitor C39 and grid leak resistor R13 de-
velop the d-c bias voltage for the oscillator
grid (pin 4). Capacitor C46 is the usual screen
grid (pin 3) bypass when switch S3al is in anv
position but CAL. A plug-in type Crystal Unit
CR-2/U-GY 200-kc crystal is used.

g. The crystal oscillator is prevented from
working in any but the CAL. position bv a
section of switch 53-1 that returns grid 1 to
ground.
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84, Detector and First Audio Amplifier
(fig. 61)

a. The detector stage uses the diode section
of V35, tube type 1S5, as a diode detector, The
output of the $econdary of T6 is applied to the
diode section, pin 3 of V5, where the signal
voltage is rectified. Resistor R18 is the diode
load across which is developed the audio
voltage and avc voltage. Shunted across the
diode load is capacitor €49 which, along with
R17 and C47, filters out the i-f component.

b. Resistor R16 and capacitor C33 constitute
a filter circuit which supplies the avc voltage
to the grids of tubes V1 and V3. This filter is
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necessary to insure that only the d-c voltage
and not the audio variations is applied to the
avc controlled tubes. The avc voltage can be
shorted to ground by means of switch S3-3,
which is the case when any switch position
but PHONE is in use.

c. The audio voltage appearing across the
diode load resistors is tapped off above R18
and applied through coupling capacitor C48 to
the A.F. GAIN control, R19A, marked O on the
receiver panel. From there the a-[ signal goes
to the contrel grid, pin 6 of tube V5.

d. The d-c plate voltage is fed through plate
load resistor R2Z1 and the d-c¢ screen voltage
through dropping resistor R20 which is by-



passed by capacitor C50. Plate resistor R21 is
also bypassed, but the value of capacitor C52
is so chosen that only i-f and not a-f is by-
passed to ground.
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85. Second Audio Amplifier
(fig. 62)

a. Variable resistor R19B is the second sec-
tion of the A.F. GAIN control. Better control
of the audio gain is effected by ganging to-
gether the first audio control for V5 and the
control for V6. The grid of V6 is biased by
means of bias cell BT1, fixed bias is used to
minimize distortion. The bias cell is bypassed
for audio by capacitor C54. The plate load of
audio amplifier V6 is the audio output trans-
former T9 which provides secondary output
impedances of 250 and 4,000 chms. The re-
quired output impedance is selected by switch
S4 which is located on the rear of the receiver
chassis. Capacitor C57 bypasses unwanted h-f
and improves ghe stability of the aundio signal.
The screen receives voltage from resistor R23
which is bypassed by C55.

b. A sidetone monitoring system is incor-
porated to monitor the transmitter. When
_switch 83-2, control L, is in the PHONE, C.W,,
or CAL. position and during operation of the
transmitter, a sidetone signal is taken from
the secondary of the modulation transformer in

[

the transmitter and is connected to the primary
of the receiver output transformer through re-
sistor R24 and coupling capacitor C56. The
sidetone volume is adjusted by means of the
sidetone volume control located on the trans-
mitter. The sidetone is shorted to ground when
switch 83-2 is in the NET position.

c. Two phone jacks are provided so that two
headsets can be placed in parallel across the
secondary of output transformer T9.

86. Beat-frequency Oscillator
(fig. 63)

a. Since the received c-w code signal is not
audible, it is necessary to provide means for
producing an audible note. The bfo consists of
an electron-coupled oscillator, the oscillator
section being a series-fed Hartley circuit. The
oscillator output, when beat against the
amplified c-w i-f signal, produces an audible
difference frequency. The fundamental of the
bio is 228 kc, but the second harmonic of 456
k¢ does the actual heterodyning.

b. The oscillator section of V7 uses grid 1
{pin 4} as the oscillator grid and uses grid 2
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Figure 63. Beat-frequency oscillator.

(pin 3) as the oscillator plate. The coil of T8 is
tapped at the correct point to maintain oscilla-
tions, and is directly connected for r-f, through
capacitor C60, to the filament of V7. The tank
coil is tuned to resonance by capacitor C59.
Capacitor C58 is placed between the tank circuit
and the oscillator grid so as to prevent the d-c
voltage in the tank circuit from entering the
oscillator grid circuit. The d-c bias is developed
across grid-leak resistor R25, C58 acting as the
grid leak capacitor. The oscillator plate (pin 3)
receives its voltage through the parallel com-
bination of resistors R26 and R27. The bfo is
alined by adjustment of a powdered iron slug
in coil T8.

c. The oscillations produced by the oscillator
section of V7 are electronically coupled to the
plate circuit of V7, are amplified, and appear
across resistor load R22. From resistor R22, the
456-kc signal is applied through capacitor €51
to the diode plate of detertor tube V5, At the
diode, it mixes with the incoming i-f signat
and, if the main tuning capacitor is slightly
detuned, there will be produced an audible
beat note, the frequency of which is dependent
on the amount of detuning. Capacitor C51 is
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necessary to keep the d-c plate voltage of V7
off the diode plate of tube V5.

d. The bfo is made inoperative on PHONE
by means of switch S3-3 which connects the
center tap of the tank coil directly to ground,
thereby shorting out the bfc plate voltage,

B87. Receiver Filament Voltage Supply
{fig. 64)

a. The dynamotor-power supply, the battery,
or the hand-driven generator may he used
to supply filament power. Connections of the
various cables to the radio set can be seen
from the cording diagram (fig. 42).

b. Cord CD-1086-GY connects either Dyna-
motor - Power Supply DY-88/GRC-9-GY or
Generator GN-58-A-GY to male plug J102 on
the transmitter, which in turn is connected to
switch S103C, control E. Battery BA-48 also
is connected to S103C and is in effect, in
parallel with the generator and dynamotor.
Switch S103C allows the battery to be used for
the STANDBY position only. In the SEND
position, only the dynamotor or the generator
may be used.
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. Switch S103C then leads to the female
transmitter jack, Ji06, which is connected by
cable assembly 3E7173-22-GY to female re-
ceiver jack J3. Jack J3 iz connected to the
headphone .jacks J1 and -J2. These headphone
jacks act as a switch; when the headphones
are not plugged into the jack, the filament
circuit is disconnected,

d. The filargents are all connected in parallel,
including, fhe two filaments in tube V6 (tube
type 3Q4). The dial light switch S2, control K,
disconnects one half of the filament of tube V86,
and connects in its place the dial light El.

e. CR1 is a selenium metallic rectifier which
serves as a filament voltage regulator, main-
taining it at 1.4 volts. Capacitor C24 is an r-f
bypass which is so connected that the r-f will
not enter the filament supply lines. Choke L16
in the filament lead of tuhe V2 also serves this
purpose. The filament of V2 is connected to the
h-f oscillator coils by means of band switch
S1E, control M. C-34A acts as an r-f and i-f
filter capacitor,

88. Receiver Plate and Screen Grid Circuits
(fig. 65)

a, The plate and screen grid voltages are
obtained from the generator, the dynamotor-
power supply, or the battery. Either the
generator or the dynamotor-power supply may
be selected by means of connecting Cord
CD-1086-GY, as shown in the cording diagram
{fig. 42).

b. The selected power supply is connected
through Cord CD-1086-GY to the transmitter re-
ceptacle J102. Receptacle J102 is then connected
to switch 5103D, control E, which determines
if the battery is to be used instead of the
generator or dynamotor-power supply. The
contact marked STANDBY is connected to pin
B on the battery plug and to pin 58 on J102.
Pin 58 is connected by cable to pin 33 of
generator receplacle 240. The generator wiring
diagram (fig. 124) shows that pin 33 is not
connected to anything. Therefore, on the
STANDBY position of switch St130D, only the
battery supplies power to the receiver. On
the SEND position of control E, the battery
is disconnected, and the receiver is connected
through pin 57 on J102 to pin 21 on receptacle
240 and from there to the h-v coil on the
generator.
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c. From switch S5103D, the voltage is applied
across tube V104, a voltage regulator which
keeps the voltage that is fed to the plate circuit
equal to exactly 105 volts. The output of tube
V104, pin 5, is externally connected to pin 3
which is internally connected to pin 7. Pin 7
is then connected to pin 4 on terminal board
J106 and to contact 18 on keying relay K101.
Relay K101 further determines whether pin 3
or pin 2 is to be connected to the supply voltage.
Pin 4 is constantly energized, regardless of the
position of relay K101, because it is directly
connected to pin 7 of the voltage requlator
tube V104,

d. Transmitter terminal board J106 is con-
nected to receiver terminal board J3 through
cable assembly 3E7173-22-GY. The plate vol-

tages of tubes V5 and V6 only are obtained

from pin 4 on J3. All other plate and screen
voltages are obtained from pin 3 on J3.

e. When the transmitter section is not in use,
contact 19 of relay K101 is connected with con-
tact 18 to the power supply, and all the receiver
tubes receive plate and screen grid voltage.
However, when the transmitter key is depres-
sed or the press-to-talk switch on the micro-
phone is pushed, relay K101 disconnects con-
tact 19 and connects contact 17 to the power
supply. The disconnection of contact 19
removes screen voltage from all tubes, and
plate voltage from all tubes but tubes V5
and V6.

f. In order to tune the transmitter to the
receiver frequency for net operation, it is neces-
sary that both the transmitter and receiver
operate simultaneously. However, it has been
pointed out that, because of relay K101, only
the receiver or the transmitter may function at
any one time, depending on the position of the
key or microphone button. If the handkey is
left up, the receiver will automatically obtain
voltage since relay contacts 18 and 19 will re-
main closed. Thus it will be necessary only to
short contacts 18 and 17 by some external
means, to provide voltage to the transmitter.
This is the function of switch 53-3, control L,
located within the receiver cabinet. Figure 65
shows that relay contact 17 is connected to pin 2
on receptacle J106, which is in turn connected
by cable assembly 3E7173-22-GY to pin 2 of
receptacle J3 in the receiver cahinet. Pin 2 of
receptacle J3 connects to the movable rotor of
switch S3-3. When switch 53-3 is placed on NET



position pin 2 is directly connected to pin 4 on
receptacle J3. This effectively shorts con-
tacts 17 and 18 of relay K101, thus supplying
voltage to the transmitter tubes, Only some of
the transmitter tubes are energized to permit
net operation.

g. The plates of tubes V5 and V6 receive
their voltage through dropping resistor R29

while the plate and screen currents of the other
tubes pass through resistor R28. This is done
so that the low-frequency audio signals of V5
and V6 cannot modulate the r-f signals in the
other tubes, or cause oscillations, which might
occur if allowed to pass through the same drop-
ping resistor used by the r-f and i-f stages.
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Figure 66. Block diagram of transmitler secHon of recelver-tronsmitter RT—57/GRC—g-GY,

Section II. THEORY OF TRANSMITTER SECTION OF RADIO SET AN/GRC-9-GY

89. Block Diagram
{fig. 60)

a. GENERAL. The transmitter section of Re-
ceiver-Transmitter RT-77/GRC-9-GY consists of
a master oscillator, frequency doubler, power
amplifier, and modulator circuit as shown in the
block diagram (fig. 66). The circuit is designed
to provide c-w, mcw, and voice modulated sig-
nals over a frequency range of 2.0 to 12.0 mc.
As in the case of the receiver, the frequency
range is covered in three hands, 2.0 to 3.6 mc,
3.6 to 6.6 mc, and 6.6 to 12.0 mc.

b. BLOCK DIAGRAM (fig. 66). The block dia-
gram shows a master oscillator, which can be
either self-excited or crystal-controlled, to sup-
ply an r-f signal voltage to the grid of the
doubler stage whose plate circuit is tuned to the
second harmonic of the input signal. The out-
put of this stage is fed to the grid of the power
amplifier stage at a sufficient power level to
drive the power amplifier as a Class C amplifier.
The modulator circuit supplies the audio power
necessary to supressor grid modulate the power
amplifier during phone and mcw operation. The

output of the power amplifier is then coupled
to the antenna through a suitable coupling net-
work.

90. Master Oscillator (Noncrystal-controlled)
Tube V101, Tube Type 3A4
{fig. 67)

a. The oscillator section of the transmitter
may be either crystal-controlled or a self-ex-
cited tuned-plate tickler coil feedback oscilla-
tor. For the present, the noncrystal-controlled
master oscillator will be discussed for band 1.

b. The upper coil of assembly T101 is in the
plate circuit of V101 and is tuned to anv fre-
quency from 3.3 to 6 mc, considering band 1
only, by means of ganged capacitor C101A, ¢on-
trol I, alinement trimmer C106B, calibratin
capacitor C102, control H, and fixed capacitor
C149. Ganged capacitor C101A is plugged in:o
terminal board J101 A, and is therefore a com-
plete plug-in unit. Plate vollage to V101 is ap-
plied through filter resistor R103 which is b~
passed for 1-f by filter capacitor C104 and
resistors R105, R120, and R121. Screen grid
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voltage is fed through dropping resistor R101
which is bypassed for r-f by capacitor C103.

c. The coupling necessary to sustain oscilla-
tions is produced magnetically by the plate and
grid circuit coils of T101.

d. The control grid receives its d-¢ bias from
the combination of grid ieak resistor R102 and

capacitor C105. The output from the oscillator
is fed through capacitor C109 to the frequency
doubler V102, Cl149 is a temperature compen-
sating capacitor.

e. From the upper left of the main schematic
(fig. 126), it can be seen that seven sections
of switch S101, control F, are associated with
the oscillator circuit of V101.
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(1)

(2)

3)

S101A (fig. 68). Section A of $10t
determines which of the three plate
circuit coils is to be used. Thus, should
control F on the transmitter panel be
turned to BAND 1, switch S101A would
lead the plate current of tube V101 to
the larger coil in fransformer T101,
and no other. This is shown by the
weighted line in figure 68.

SMIB (fig. 68). Section B of S101
shorts out the other unused plate coils
so as to prevent interaction with the
coil circuit being wused; such inter-
action tends to cause undesirable para-
sitic oscillations.

S101C  (fig. 69).
selects the proper grid circuit coil for
the frequency selected. This is done in
conjunction with switches S101D,
S101E, and S101F which connect the

Section C of S101

(4)

%)

(6)

()

grid circuit path may be traced through
the various switches,

S101D. Section D of S101 selects, dur-
ing crystal operation, the proper Crys-
tal to be used for the frequency de-
sired. Section D also connects the grid
coil to ground through section L, as
shown in figure 69.

S101E. The rotor of section E is per-
manently connected to ground and
serves as the actual ground connection
for the coil .selected. It also shorts out
all or any crystals that are not in use.
S101F. Section F of S101 connects the
selected coil to the grid of tube V101
through capacitor C105,

S101G (fig. 68). Section G of Si101
connects oscillator voltage from the
plate coil in use to the signal grid of
the frequency doubler V102,

coil selected to the grid by capacitor 91
C105. Since the entire bank of switches
is ganged, the grid coil is automati-
cally connected to the grid circuit. By
folowing the weighted line, starting
at the signal grid of V101, the entire

. Crystal Osclillator {Crystal-controlled)
{fig. 70)

a. When control F is at one of the XTAL
positions, the circuit then functions as a crystal
oscillator. Crystal 1A is placed in the grid cir-
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Figure yo. Transmitter master oscillator (crystal-controlled), simplified schemalic.
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cuit by means of switches S10iD and S101E
(fig. 71). Switch S101E disconnects from ground
the crystal used, and connects to ground all
unused crystals,

b. Screen grid capacitor C103, which was an
r-f bypass for MO operation, becomes by means
of switches S101D and S5101E, the coupling
capacitor from the sreen grid to the oscillator
crystal. When control F is at one of the XTAL
positions, the circuit function is the same as for

Transmitter master oscillator {crystal-controlied), switch sections Si01D and S101EB, simplifiad schematic.

MO operation except that the ungrounded crys-
tal circuit is coupled to the screen. When the
tuned circuit is adjusted to the crystal, fre-
quency V101 will oscillate by virtue of the fact
that the combination of capacitor C103 and the
crystal results in a low-impedance circuit on
the screen grid. If the circuit is tuned to any
other frequency but the crystal frequency, the
resultant high-impedance circuit is not effec-
tively bypassed to ground and the oscillation
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will cease since neither the screen grid nor the
low r-f side of the feedback winding in the
oscillator grid {pin 4) circuit is effectively by-
passed to ground.

<. Resistor R102 is still the grid bias resistor
as in MO operation, while capacitor C105 is the
grid leak capacitor, R104 is an r-f decoupling
resistor.

d. Capacitor C129, which connects from the
tube pldte fo the crystal, is used to provide de-
generative feedback from the plate circuit to
the crystal. This circuit allows crystals of a
wide range of activities to be used. The plate
circuit is tuned to the crystal frequency desired
by capacitor C101A, control L

e. Tube V101 is in operation only when the
key is depressed or the press-to-talk switch on
the microphone is pushed. This is so because
V101 derives its plate and screen voltage
through keying relay K101 and the relay is
actuated only when the microphone or key is
in use. Tube V10l also operates on the NET
position of control L, regardless of the position
of relay K101.

92. Frequency Doubler V102, Tube Type 3A4
(fig. 72)

a. The output of the oscillator V101 is cou-
pled by capacitor C109 to the frequency doubler
stage V102, which uses a tube type 3A4.

b. The doubler is operated as a Class C ampli-
fier and is adjusted to distort the frequency
input to its grid. The tuned tank coil in the
plate circuit is tuned to resonance at a fre-
quency just twice that of the incoming oscilla-
tor signal and, therefore, selects only the second
harmonic of the oscillator output to pass on to
the power amplifier,

¢. The output of the oscillator stage is cou-
pled to the control grid of the doubler stage by
capacitor C109 and grid return resistor R104.
The load in tHe plate circuit of V102 consists
of a parallel resonant circuit, using T104A
which is slug-tuned, alinement capacitor C111,
fixed capacitor C147, and ganged tuning capaci-
tor C101B. Capacitor C101B is connected to the
transmitter through plug P101B by means of
which it may be easily removed from the trans-
mitter for replacement. Capacitor C110 is used

to block the d-c plate voltage from the tuned
circuit,
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d. The piate of V102 is shunt-fed through
choke coil L101 in series with dropping resistor
R105. The voltage to the screen is made lower
than the plate voltage by means of dropping
resistor R120. The combination of R120 and
Ri105 is bypassed to ground, for r-f screen
current, through capacitor C142. Plate and
screen voltages ‘to the doubler are cut off when
the keying relay is open. When the key is de-
pressed, the relay closes and the doubler then
receives voltage for operation.

e, From the main schematic (fig. 126}, it can
be seen that switches S101H, 51011, and 5101J
are associated with the doubler tuned circuits,
These are part of control F on the transmitter
panel. There are three plate coils, one for each
of the three transmission bands. Switch S1011I
determines which of these coils is connected to
the plate of tube V102, Switch S101H shorts
out the other two coils that are not being used.
Switch S101J connects the doubler output from
the coil in use to grid, pin 3, of the power
amplifier tube V103. All these switches are
ganged.

93. Power Amplifier Stage V103,
Tube Type 2E22
(fig. 73)

a. GENERAL. Io order that the antenna re-
ceive sufficient power for radiation of the sig-
nal, a power amplifier is coupled between the
frequency doubler and the antenna. This ampli-
fier is operated Class C. Modulation of the signal
takes place in the power amplifier stage. Three
types of signal are possible: cw, mcw, and
phone. The process by which modulation is
accomplished is the variance of the suppressor
grid voltage by means of a modulator tube, and
is explained more fully in paragraph 95.

b. SIGNAL PATH. The signal enters the ampli-
fier grid, pin 3, directly from the plate load coil
of the preceding doubler stage V102, through
the switch S101J. After amplification by the
tube the signal leaves the plate and enters one
of the tuned tank circuits selected by band
switch 5101L, control F. Since the transmitter
is designed to operate with a whip, long-wire,
or doublet (with a 72-ohm transmission line)
antenna, it is necessary to provide the correct
matching circuit for maximum power transier.
Thus S101M, which selects the output from the
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plate coil in use, leads the signal to switches
S102A, B, C, D, and E, control A. This last bank
of switches selects the proper matching circuits
for the aptenna being used. After the signal has
been led to the proper transformer T110A or
B, it goes to contacts 3 and 11 of keying relay
K101, and when the key or microphone is in
use, it is fed to the antenna and radiated out
into space

c. . SMBNAL GRID CIRCUIT. Switch S101J
selects the output of the doubler coil for the
band in use and applies this output to the grid,
pin 3, of the power amplifier, The grid return is
through resistor R106, relay coil K102A, and re-
sistor R107. The d-c bias for the tube is devel-
oped across these three items, while they are
bypassed for r-f by capacitor C114. Pin 1 of the
filament is bypassed to pin 5 of the filament
with capacitor C115. Capacitor C115 bypasses
to ground the unwanted r-f pickup of the lead
connected to pin 1. Relay coil K102A has its
contacts in the screen grid circuit and should
grid excitation fail, these contacts open, re-
moving voltage from the screen and prevent-
ing destruction of the tube (f below).

d. SCREEN GRID CIRCUIT, HI AND LO
POWER (fig. 74).

(1) The power output of the power ampli-
fier is controlled by varying the screen
grid voltage. R124, the screen grid
bleeder, stabilizes the screen grid vol-
tage. There are two possible levels of
output; HI and LO power, and these
are selected by switches $105-1 and
S105-2, control D. If the weighted line
in figure 74 is followed from the screen
grid, pin 2 of V103, it will be seen that
the screen current passes through
5105-1 and S105-2 to the series com-
bination of resistors R117 and R118,
and then to the power supply ‘through
the contacts of relays K102 and K101.
This "geries arrangement of the two
resistors is the LO power circuit since
the screen of V102 is at a low poten-
tial because of the large drop across
the series combination of R117 and
R118. When HI power output is de-
sired, ganged switches $105-1 and
5105-2 are turned to HI and R117
is then placed in parallel with R118
{fig. 75). There is less voltage drop
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across the parallel combination than
the series combination and thus the
screen grid has more voltage placed
upon it. The screen grid voltage de-
termines, to a large extent, the current
through the tube and therefore the
power oulput.

(2} Resistor R124 forms a voltage divider
system with the combination of R117
and R118 across the power supply, and
the screen -grid receives its voltage
from acress R124, Capacitor C116 is
the screen grid bypass which is used
to bypass r-f currents directly to ground,
and not through the screen supply
circuit,

e. SCREEN CIRCUIT CUT-OUT RELAYS.
The contacts of two different relays are in series
with the screen to open or close the circuit.
Relay K101 is controlled by the keying circuit
and is normally open, so that the screen grid
does not receive any voltage and the power
output of the power amplifier stage is almost
zero. This makes the transmitter inoperative
while the receiver is being listened to. However,
when the key is depressed or the press 10-talk
switch on the microphone is pushed, relay coil
K101 is energized and contacts 9 and 10 in the
screen circuit of V103 are closed. These
contacts permit screen current to flow and the
transmitter is then in operation.

f. RELAY K102A. The contacts of relay
K102A are located in series with the screen grid,
but the relay coil is in series with the contro!
grid, pin 3 of V103 (fig. 126). Thus, the direct
current in the control grid circuit flows through
the relay, keeping contacts 4 and 5 closed dur-
ing transmitter operation. Should the signal
grid excitation be cut off for any reason, the
grid current would cease and the relay would
no longer be energized; the contacts in the
screen circuit would open and the screen would
no longer receive any voltage. This arrange-
ment, which cuts off screen grid voltage when
excitation fails, is necessary to prevent damage
to the power amplifier tube and circuit. The
tube is a Class C amplifier with 500 volts on
the plate, and the negative grid bias is devel-
oped solely by the d-c grid current. Therefore,
if the grid excitation should fail, there would
be no negative bias on the grid. This would
result in a plate current large enough to ruin
the tube,
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g. RELAY COIL K102B.

(1) Relay coil K102B is placed on the
same iron core as section K102A, One
end of K102B connects to ground. The
other end leads through contacts 15
and 16 of keying relay K101 {fig. 126)
to switch S103A, which connects to the
6.3-volt regulated supply voltage. Con-
tacke 15 and 16 are closed only when

# receiver js being operated and,
therefore, coil K102B is energized only
when the receiver is operating. Thus,
there is some magnetism in the iron
core even when the transmitter is not
in use, as when the key is up, or when
the press-to-talk switch in the micro-
phone is not depressed,

(2) As soon as the key is pressed down,
a small signal current starts to flow
in the power amplifier grid circuit,
causing coil K102A to be energized
and contacts 4 and 5 to close. Because
coil K102B had already been energized
and the iron core magnetized when
the key was up, it is possible for the
signal current through K102A to be
only a very small value to close con-
tacts 4 and 5. Therefore, more rapid
keying is allowed since, almost im-
mediately upon key closure, coil
K102A has enough energy to close the
power amplifier screen grid circuit.

{3) If coil K102A had to magnetize the
iron core from a point of zero magnet-
ism, there would be an appreciable
time lag until the current through
K102A became great enough to pro-
duce a magnetic field strong enough to
close contacts 4 and 5.

h. ARC SUPPRESSION. When the contacts of
relays K101 and K102 open, arcs are formed
which create r-f disturbances, called key-clicks,
in addition te damaging the contacts. These
arcs can not be eliminated but the length of
their duration with each opening of the contact
can be shortened considerably by means of a
suitable filter or arc suppression circuit. This

is the function of capacitors C144 and C145
and resistor R119 (fig. 75).

i. PLATE CIRCUIT (fig. 73). The signal from
the plate of V103 enters the coil selector switch
S101L, control F. Coil T107, T108, or T109 may
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be selected, depending on the band of transmis-
sion desired. Capacitor C101C is the main tuning
capacitor for the coil selected and is ganged to
the other tuning capacitors, control I, for the
preceding stages. Switch S10fK shorts out
those tuning coils which are not in use. Consid-
ering band i, capacitor C118 is the alinement
trimmer, The bottom of each ¢oil is connected
to resistor R108 and from there directly to the
500-volt d-c supply (fig. 73). Two leads are
connected from across R108 to the metering
socket, This is a means whereby the current in
the plate circuit can be measured. Capacitor
C121 is the bypass for R108, and places the
lower end of coils T107, T108, and TI109 at
ground 1-f potential.

94. Antenna Switching and Tuning Circuits
for Transmitter
(fig. 76)

a. There are 11 possible positions for ganged
switch bank S102, contro! A (fig. 76}. Only
switches A through E enter into transmitter
operation, Section F is for receiver operation
only. These 11 different positions are necessary
so that the antenna will be matched to the
power amplifier output coil for maximum
power transfer throughout the entire frequency
range of the transmitter. The functions of the
different switch positions are:

(1) Positions 1,2, 3, and 4 match the power
amplifier coil to a vertical mast or whip
antenna for all frequencies.

{2} Positions 5, 6, 7, and 8 match the power
amplifier coil to an end-fed antenna for
all frequencies.

(3) Positions 9, 10, and 11 match the power
amplifier coil to a center-fed or doublet
antenna for all frequencies.

Note. Figure 77 shows, in simplified form.,
the different circuit elements connected for
each of the 11 distinct positions of control A.

b. The whip or long-wire antenna when con-
nected to the ANT. post can be considered as an
impedance to ground. For positions 1 through 8
of control A, the antenna is in series with the
primary of either transformer T110A or T110B
and this series circuit is in parallel with a por-
tion of coil T107. In position 1 only, loading coil
L102 is added to the series combination. In posi-
tions 5, 6, 7, and 8 additional capacity is placed
in parallel with the antenna by means of capa-
citor C128A, C128B, or C128C. For the doublet



circuit, positions 8, 10, and 11, the primary of
transformer T110A or T110B is completed to
ground through capacitor C128A.

c. Control C is an adjustable powdered iron
core that slides within coils T110A and T110B,
tuning them to resonance. Indicator 1101 is a
small neon bulb which, by means of its highest
brilliance, indicates when control C has tuned
the antenna coils to resonance. Figure 77 shows
that the neon bulb is in series with coil 1104,
capacito¥ C724, and capacitor C125. This high-
impedance series combination is placed across
the primary of either transformer T110A or
T110B, depending on the switch position of con-
trol A. Thus the r-f voltage across the primary

coil is impressed across this series circuit and
this causes a voltage to appear across the neon
indicator. The indicator glows at brilliance
which is roughly proportional to the r-f voltage
across the primary coil, and is therefore an in-
dication of how closely the transformer is tuned
to resonance. Resistors R122 and R123 are in
series with the neon indicator bulb and this
series combination is placed across the 500-volt,
d-c line, when contacts 9 and 10 of relay K10t
close. This arrangement is necessary to provide
a break-down voltage so that the neon tube will
be ready to light as soon as enough 1-f voltage
is put across it. The d-c is thus like a keep-
alive voltage.
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95, Modulator Stage V105, Tube Type 3A4
(fig. 78)

a. GENERAL. The modulator circuit develops
the audio voltage to suppressor-grid modulate
the power amplifier during phone and mcw
operation. These audio variations from the mi-
crophone are fed from the matching trans-
former T112 t& the control grid of V105; they
are amplified and appear across the moduia-
tion transformer T113. If the suppressor grid
circuit of the power tube is traced on the main
schematic (fig. 126) from pin 4 of V103, it will
be seen that it goes through switch S105-4 to
resistor Ri14, which is connected across the
secondary of the modulation transformer. The
other end of R114 connects to relay coil K102A
in series with resistor R107 to the grounded

7 Handbook AN/GRC-9-GY

il
filament lead of the power tube. Thus, the modu-
lation voltage is in series with the negative
voltage on the suppressor grid, developed by the
control grid current through K102A and resistor
R107. The modulation voltage, therefore, varies
the voltage on the suppressor grid in ac-
cordance with the intelligence in the micro-
phone, and the suppressor voltage determines
to a large extent the plate current of the power
amplifier,
b. PHONE OPERATION,

(1) If the signal grid lead from pin 4 of
modulator tube V105 is traced, it will
be found that terminal 4 of T112 con-
nects to switch S105-3 which, in the
PHONE position only, leads to resistor
R107 in the signal grid circuit of power

97



amplifier tube V103 and from there
to ground (fig. 126). The grid current
of V103 develops a voltage across
R107 and since this resistor is also
in the grid circait of V105, tube V105

is also biased to its correct operating .

point by this resistor,

(2) The modulator tube receives its plate
voltage through the decoupling filter
. osed of L103 and capacitor C138.
This filter is connected to the power
supply through contacts 17 and 18 of
keying relay K101. Thus, unless the
key of the microphone button is de-
pressed, the contacts are open and the
modulator does not receive any plate
voltage.

(3) The screen receives its voltage from
dropping resistor R113 which connects
to terminal 7 on receptacle J106 (see
main schematic). Terminal 7 on J106
is connected to terminal 2 on J106 by
means of connections through circuits
located inside the receiver cabinet (fig.
81). Terminal 2 is connected to B+
through contacts 17 and 18 of keying
relay K101. Thus the screen voltage
depends, as with the plate, on the posi-
tion of the keying relay. If the key is
up, there is no screen or plate voltage
on the modulator tube. Capacitor C137
is the screen bypass capacitor.

c. MCW OPERATION. During mcw oper-
ation, the fixed bias which the modulator tube
received from the power amplifier grid circuit
is no longer present because the connection is
broken by means of switch $105-3 (see main
schematic). Therefore, the modulator tube be-
comes an audio oscillator due to the positive
feedback through capacitor C136 and C143. The
tube then develops its own bias across R112 of
just the right value to sustain oscillations. Re-
sistor R116 is placed across the output of the
modulation tr#éisformer T113 by switch $105-4
to adjust circuit conditions for oscillation. No
change is made in the connection to the sup-
pressor grid of V103 and, therefore, the trans-
mitter signal is modulated by the audio oscilla-

tions of the modulator tube and a mew is radi-
ated from the antenna,

d. C-W OPERATION (fig. 126). For c-w oper-
ation, the modulator tube does not receive any
grid bias from the power amplifier tube and,
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therefore, continues to operate as an audio os-
cillator. However, switch S105-4 connects the
suppressot grid of V103 directly to the positive
side of the filament of V103, and disconnects it
from the modulator tube. Thus, the signal radi-
ated is c-w without any modulation. Although
the modulator tube no longer modulates the
radiated signal, ‘it still oscillates to provide a2
sidetone signal.

96. Sidetone Monitoring Circuit

a. A sidetone circuit in the transmitter per-
mits the operator to monitor his transmissions
on phone, mcw, or c-w. The sidetone signal is
obtained directly from the modulator and,
therefore, does not depend on the r-f power
transmitted. It is possible to hear a sidetone
even though there may be no r-f power trans-
mitted. Potentiometer R115, control G, across
the secondary of the modulation transformer,
adjusts the volume of the sidetone signal de-
livered to the receiver through pin 1 of plug
Ji106 on the transmitter, cable assembly
3E7173-22-GY in the case, and pin 1 of plug J3
in the receiver.

b. When transmitting mcw or c-w, the modu-
lator tube operates as an audio oscillator, fur-
nishing the sidetone, The keying relay inter-
rupts the plate voitage of the modulator tube at
the same time that it interrupts the plate circuit
of the master oscillator, doubler, and the screen
circuit of the power amplifier. The relay thus
keys the sidetome oscillator in synchronism
with the transmitted signals. When switch S3-3
(control L on the receiver) is turned to NET or
CAL. the sidetone oscillator is made inoperative
by the removal of the screen voltage. This pre-
vents sidetone from interfering with zero beat-
ing of the transmitter to the receiver.

97. Microphone and Key Connections
(fig. 79)

a. Both the microphone and the key are ar-
ranged so that either may complete the electrical
circuit of relay K101. The microphone does so
by means of a self-contained push-button switch,

- while the key acts as its own switch. The cur-

rent for energizing the relay coil enters the
transmitter through pin 45 of receptacle J102. It
then flows through switch S101N to the relay
coil and from there to the tip, marked T, on
both the microphone and key receptacles. It can
be seen from the diagram that the key, when
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Figure 79. Microphone and key connections,

closed, connects the relay through the sleeve
of J105 to ground, thus completing the relay
circuit, Should the press-to-talk switch on the
microphone be depressed instead of the key the
relay circuit would be closed through the in-
ternal switch of the microphone. The relay

current flows through the tip on J104 to the .

white lead 4n microphone Cord CD-76-A,
through the switch to the black lead connected
to the sleeve on Plug PL-68. The sleeve on
Plug PL-68 fits into the sleeve on J104, which
is directly connected to ground.

b. In order for the microphone to perform
its function, there must be a d-c current flowing
in its circuit. The current enters the transmit-
ter from pin 54 of receplacle J102 and flows
through the SEND position of switch S103A to

T

the contacts of relay K101, and switch S1035-3.
If S$105-3 is in the CW or MCW position, the
current will reach the microphone regardless of
the position of the relay contacts (fig. 79).
However, if $105-3 is in PHONE position, the
only way that the microphone can be energized
is if relay contacts 15 and 14 are closed. From the
pole arm of S105-3, the current goes through
current limiting resistor R111 to the primary of
T112, and from there to ring on jack J104. The
connection within the microphone itself is
from ring on Plug PL-68, through the red
lead to the switch contacts and to the micro-
phone carbon button. From the button the cur-
rent flows to the black lead connected to the
sleeve of Plug PL-68, which fits into the sleeve
of jack J104 and from there to ground. Capaci-
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tor CA-336 (inside the microphone [fig. 20])
is a filter to bypass any disturbances set up
between the carbon granules. Capacitor C135
is a Hlter capacitor which is used to lessen
microphone ‘hiss,

c. Capacitors C132 and C133 are bypasses to
keep interference from the power supply.

Jing

d. Because of the high inductance of the re-
lay coil, there is an appreciable time lag before
the current through it can build up or die down,
which is undesirable for rapid keying. There-
fore, resistor R125 is placed across the coil so
that the current through the coil can follow the
key variations more closely because of the
dampening of the-inductance effect by R125,

DOUBLER MODULATOR POWER AMPLIFIER
lA4 3A4. 2E22
vio2 vIOS vIOS

2 &

A B MASTER 0SC
L 3A4
MALE RECEPTACLE viol
INSIDE VIEW
T ]
®
5TanNDBY] Q
0 O &
0 377 ﬁm
@ GRIOI
SIO8A S105-3
+6.3 VOLT REG, 6.3 VOLTS REG
‘4
v—
C132 =k 5 A—
1UF j"‘ 18
o RELAY KI1QI
- SHOWN 1IN
OFF POSITION
NOTE:

UNLESS OTHERWISE SHOWN,
RESISTORS ARE IN OHMS
CAPACITORS ARE IN UUF

98. Transmitter Fllament Supply
Connections
(fig. BO}

a. The transmitter filaments receive their vol-
tage from pin 54 of receptacle J102. The reqgu-
lated 6.3-voilt supply is fed to switch S103A,
control E, and from there to S105-3, control D,
and also to coptact 15 of keying relay K101,
In the PHONE Position of control D, the tubes
can receive filament voltage only if contacts 15
and 14 of K101 close; which they do only when
the key or microphone button is depressed. In
the mecw and c-w positions of control D, the
filaments receive voltage regardiess of the po-
sition of the relay contacts.

b. Capacitor C132 is an r-f bypass capacitor
to keep r-f out of the power supply. R110 and
R109 are voltage-dropping resistors.

100
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c. A small dial light, Indicator 1-102, is
located in the transmitter and may be turned
on by means of push-button switch S104, con-
trol J, which normally is held open by a spring.

d. CR101 is a selenium voltage regulator used
to keep the filament voltage on tubes V101,
V102, and V105 constant at 2.8 volts.

99. Transmitter Plate and Screen
Supply Circuits
(fig. 81)

a. GENERAL, The transmitter plate and
screen voltages may be obtained from either
the handoperated generator or the dynamotor-
power supply, depending on whether Cord
CD-1086-GY is connected to the generator or
the dynamotor-power supply. Voltage from
these two sources enters the transmitter
through plug J102.
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b. POWER AMPLIFIER PLATE. Terminal 47
supplies 500 volts d-c plate voltage for power
amplifier tube V103. The plate of V103 is con-
nected by T107 and RI108 to pin 47 of J102
(fig. 81). Thus, the moment the generator is
cranked, or the dynamotor-power supply is
switched on, the power amplifier plate is
energized.

c¢. GENERATOR POWER SUPPLY. The 105-
volt outpat of the generator enters the trans-
mitter +Mforigh terminal 57 of J102 and is fed to
the SEND tap on switch S103D, control E. When
control E is placed on SEND, the voltage is
fed to pins 3 and 5 of V104 {voltage regulator
tube) and reaches the contacts of keying relay
K101, through the internal! connection between
pins 3 and 7 of V104, When contacts 17 and 18
and contacts 9 and 10 of relay K101 are open,
none of the plates or screens of the tubes re-
ceive voltage, except the plate of V103 (fig. 82).
If the key or press-to-talk switch on the micro-
phone is depressed, these contacts close; all
tubes receive voltage and the transmitter is in
operation.

d. OVERLOAD RELAY. Contacts 5 and 4 of
overload relay K102 are in series with the drop-
ping resistors to the screen grid of the power
amplifier tube V103 (fig. 82). These contacts
normally are closed. Should the signal voltage
on the control grid of V103 fail, the tube would
no longer be negatively biased, and a very
large plate current would result, which could
ruin the tube. In order to avoid this possibility,
a relay coil is placed in series with the signal
grid and the contacts of the coil are placed in
series with the screen grid. These are contacts
3 and 4. Therefore, if the signal fails, no cur-
rent is drawn and the relay coil is deenergized;
the contacts open, thus removing screen grid
voltage from V103 and reducing the plate cur-
rent to almost zero.

e. NET OPERATION (par. 54). In order to
tune the transmitter to the frequency of the
net, it is necessary first to tune the receiver
to the net frequency and then to tune the
transmitter oscillator tuning dial to zero-beat
with the incoming net signal in the receiver.
If the full power of the transmitter is used, it
will drown out the net signal making it im-
possible to zero-beat. Therefore, the key or
microphone button should not be depressed
during the tuning of the transmitter for net
operation, However, if the key or microphone

button is not depressed, relay K101 contacts 17
and 18 will not be closed and the transmitter
tubes will not receive plate and screen voltages.
To overcome this, only oscillator tube V101 and
doubler tube V102 are fed with enough oper-
ating plate and screen grid voltages. This is
accomplished with switch S3-3, control L,
which is located in the receiver cabinet and is
connected to the transmitter by cable assembly
3E7173-22-GY. When switch S3-3 is turned to
NET; it shorts out contacts 17 and 18 of relay
K101 (fig. 82). This allows the combined plate
and screen grid currents of the doubler and
oscillator tubes to flow through resistor R103
and switch 53-3 to terminal 57 of receptacle
J102, and from there, by Cord CD-1086-GY, to
the generator. Switch S3-3 also disconnects the
screen grid of the modulator tube V105 from
the voltage source so that the tube is inopera-
tive. This prevents sidetone from interfering
with the zero beating in preparation for net
operation.

f. DYNAMOTOR-POWER SUPPLY DY-88/
GRC-9-GY. In order for the transmitter to re-
ceive power from the dynamotor power supply,
Cord CD-1086-GY is plugged from J102 on the
transmitter to plug J202 on the dynamotor
power supply. When the set is used for long
periods of listening only, the 1-v vibrator por-
tion of the dynamotor power supply is in opera-
tion. The 1-v power supply requires much less
vehicular battery current than does the h-v
supply. This portion operates when switch
5103D, control E is at STANDBY (fig. 81).
When control E is at the SEND position, both
the dynamotor and vibrator portions of the
power supply operate to supply power to the
receiver and transmitter.

g. VOLTAGE REGULATOR TUBE V104
Tube V104 is a gas-filled diode which draws
just enough cuwrrent through it so that the
voltage drop across resistor 229 in the ge-
nerator will just compensate for any rise or
fall of voltage in the power supply. Thus, the
plate and screen voltages of the master
oscillator and modulator tubes are regulated,
as are the plate and screen voltages to the
receiving tubes, during receiver operation,

100. Keying Relay K101

Keying relay K101 is actuated by either the
telegraph key or by the microphone press-to-
talk switch. When neither of these devices is
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depressed, the receiver is in operation, while
for transmitter operation, the key or micro-
phone switch must be closed. When the key or
microphone switch is closed, the following func-
tions are performed by keying relay K101:

a. The antenna circuit is switched from the
receiver to the fransmitter.

{1} Conjacts 1 and 2 open, disconnecting
tite ground from switch S102A.

(2) Contacts 3 and 4 close, connecting ter-
minal A102A to switch S1024A,

(3) Contacts 6 and 7 close, connecting the
receiver antenna-matching transformer
T114 to ground,

{4) Contacts 11 and 12 close, connecting
the doublet lead to transmitter coil
T110A.

b. Plate voltages are removed from all re-
ceiver tubes excepl V5.and V6. Screen voltages
are removed from all receiver tubes. Contacts
18 and 19 open, disconnecting terminal 3 on
receptacle J106 from the power feed line. Plate
voltages are not removed from tubes V5 and
V6 because of the higher currents they carry
which, if allowed to flow through the confacts
of the relay, would pit and burn them upon the
opening of the contacts.

c. Plate and screen voltages are applied to
the master oscillator and doubler stages. Con-
tacts 17 and 18 close, connecting the plates and
screens to the power line through pin 7 of
voltage regulator tube V104,

d. Screen voltage is applied to power ampli-
fier tube V103. Contacts 9 and 10 close, con-
necting the screen voltage-dropping resistors
R117 and R118 to terminal 47 of power re-
ceptacle J102,

e. When switch S105-3, control D, is in the
PHONE position only, the filaments of the
transmitter tubes are off, unless the key or
press-to-talk switch on the microphone is de-
pressed. Contacts 14 and 15 close, connecting
resistor R110 and filament pin 1 of tube V103
to terminal 54 of receptacle J102, through
switch S103A.

f. Direct current is fed to the microphone
circuit. Contacts 14 and 15 close, connecting
resistor R111 to the 6.3-volt supply entering
terminal 54 of receptacle Ji02.

g. Coil K102B, which is part of overload re-
lay K102, is constantly energized during re-
ceiver operation. For transmitter operation the
voltage across the coil is removed. Contacts 15
and 16 open, disconnecting K102B from the 6.3
volt supply entering terminal 54 of receptacle
J102.

Section 1. THEORY OF THE GENERATOR

101. General

Generator GN-58-A-GY is a hand-driven ma-
chine with its armature rotated through a step-
up gear train from cranks. The output of the
generator consists of two independent voltages
which are regulated by a voltage regulator. Both
voltages are filtered to eliminate commutator
ripple and r-f interference. Generator GN-58-
A-GY is a two-pole machine which has two
wound field ewils, 237-1 and 237-2. The arma-
ture consists of two independent windings; a
6-volt winding connected to a l-v commutator
and a 425-volt winding connected to a h-v
commutator,

102. H-v Circuit
{fig. 124)

a. In a d-c generator, the output is not a pure
constant direct voltage because the magnetic
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field set up by the field poles is not uniform. The
magnitude of the voltage induced in the arma-
ture coils depends on the speed of rotation of
the armature and the strength of the magnetic
field. Since the magnetic field is not of the sameé
strength at all poinis around the armature, the
voltage output of the armature will have a rip-
ple in it instead of a smooth constant value.
This is called commutator ripple. In order to
smooth out this ripple, a filter circuit is incor-
porated in the generator housing. This filter
consists of choke coils 228-1 and 228-2 and
capacitors 233-1 and 233-2. The filter also
serves another purpose. The sparks under the
brushes, which rest on the commutator, cause
r-f interference. The filter removes this inter-
ference from the power leads by bypassing the
1-f to ground through the capacitors.

b. Because power amplifier tube V103 re-
quires about 500 volts on the plate, while the



other tubes require only about 105 volts, part
of the h-v output of the generator is dropped
down to 105 volts by means of resistor 229.
The actual current through resistor 229 re-
quired to cause the voltage drop is drawn not
only by the tubes, but by voltage regulator tube
V104. This tube always takes just enough cur-
rent through it to make the voltage drop across
resistor 229 of the correct value which, when
subtracted from the generator voltage, will
leave exgly 105 volts. This 105 volts is con-
nected to terminal 21 on terminal board 239. II
the voltage at the terminal board end of re-
sistor 229 is measured without the voltage regu-
lator tube in its socket, the reading will be the
full commutator voltage because no current
will pass through resistor 229 to cause a
voltage drop across it.
103. L-v Circuit
(fig. 124)

a. The 1-v winding on the armature supplies
power to heat the filaments of the radio tubes,
to energize the keying relay, and to operate the
microphone circuit. The }-v winding alsc sup-
plies power to operate the wvoltage regulator
224, The voltage regulator acts to keep the
output of the generator at a constant voltage.

b. The l-v output of the generator is filtered
by choke coils 227, 226, and 225 and capacitors
231 and 230. The iron core choke coils 227 and
225 are not adequate for r-f suppression, since
at the very high frequencies created by an arc,
an iron-core coil may actually act as a capacitor
because of the high distributed capacity of such
a coil. This distributed capacity may be high
enough to allow the very high frequencies to
pass on to the radio set. Therefore, the air core
choke coil 226 is used since at the high frequen-
cies its stray capacitance will be negligible be-
cause of its size, but the inductance will still be
large enough to surpress the r-f disturbances.

¢. Tron core choke coil 225 is, in addition, a
voltage-droppé#ng resistor that drops the voltage

output of the generator to 1.4 volts for the fila-
ments of the receiving tubes.

104. Voltage Regulating Circuit of Generator
GN-538-A-GY
(fig. 124)

a. Because the generator is a hand-driven
device, the voltage output will depend on the

speed at which the hand cranks are turned.
This situation is not desirable since the radio
set requires a fixed, unvariable voltage supply.
Therefore, a plug-in voltage regulator unit is
incorporated which operates to keep the output
voltage constant, regardless of the speed of
rotation or the amount of load on the genera-
tor, within 50 to 70 rpm limits.

b. The regulator performs this function by
decreasing the field current when the output
voltage rises and by increasing the field cur-
rent when the voltage output falls. This method
of regulation depends on the fact that the out-
put voltage of the generator is proportional to
the speed of rotation and the strength of the
field. Thus, if the speed of rotation should be
raised by too rapid turning of the hand cranks,
decreasing the field current would counteract
the effect of greater speed. The opposite con-
dition also applies. If the hand cranks are
turned too slowly, the voltage output of the
generator goes down. The obvious means of
raising the voltage is to increase the field cur-
rent. The following is an explanation of
Generator GN-58-A-GY regulator (fig. 124):

¢. In series with the field coils is a multi-
tapped resistor (plaques 1 and 2}, the sections
of which can be shorted out by the contact
fingers of voltage regulator 224 (fig. 124). The
force that moves these fingers is the magnetic
field created by the current flow in the regu-
lator coil. The grounded negative lead of h-v
armature 235 connects to the positive side of
the 1-v armature 236 through variable resistor
245, the parallel combination of the 7-ohm and
N.T.C. (Negative Temperature Coefficient) re-
sistors, the requlator coil, and pin 13. Thus,
since the regulator coil is connected across the
l-v armature coil, the current through the regu-
lator coil varies with the vdltage output of the
l-v armature.

d. The finger contacts of the regulator are ali
normally closed so that when the hand cranks
are being turned at the correct speed, the field
coils receive the correct current to preduce the
magnetic field necessary for normal voltage
output. If the generator is turned too rapidly
the following occurs:

{1) The outputs of the l-v and h-v arma-
ture coils increase,

{2) The current through the regulator coil
increases since it is across the l-v
commutator,
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(3) The magnetic field of the regulator coil
becomes stronger and is able to attract
and open the first two or three contact
fingers, depending on the strength of
the field.

(4) With the contacts open, the short is
removed from the first two or three
resistors, marked .2, .4, etc.

(5} Sipce there is now added resistance in
M field circuit, the field current is
reduced slightly.

(6) The reduced field current lowers the
generator field strength and the low-
ered field strength results in less out-
put voltage from the generator, Thus,
the output voltage returns to the nor
mal operating value.

e. The number of contacts that the regulator
coil opens depends on the current in the coil
which in turn varies with the output voltage
of the l-v winding. Therefore, the resistance
which is inserted in the generator field circuit
is directly dependent on the output voltage.
Controlling the generator field in this manner
requlates the output of both the h-v and 1-v
armature coils since both rotate in the same
magnetic field.

f. The regulating unit comes into operation
only when the hand cranks are rotated above
50 rpm. If the cranks are turned too slowly,
the only possible result is the decrease of
voltage output from the generator. This can be
remedied by a more rapid turning.

g. If the requlator itself becomes defective,
do not attempt to adjust it. Remove it and plug
in a new regulalor unit. Some slight voltage
adjustment can be made by varying the slider
position on resistor 245. If the tap is moved to
increase the resistance of resistor 245, there
will be less current in the regulator coil and
it will not have”a strong enough field to keep
as many contacts open, as were open before
resistor 245 was manipulated. Some of the con-
tacts will then close, allowing more current to
flow in the generator field circuit, causing a
higher output voltage from the generator. The
tap on resistor 245 should be adjusted so that
when the trapsmitter key is depressed, pre-
senting full load to the generator, the voltage
to ground from pin 20 on output receptacle 240
will be 6.3 volts.

h. An N.T.C. resistor is incorporated in the
regulator coil circuit. If the temperature of the
regulator coil should increase, the resistance’ of
the windings increases, with a resultant de-
crease in current through the coil. Obviocusly,
this will affect the output of the generator and
this is undesirable. Therefore an N.T.C. re-
sistor is placed in series with the coil circuit
and the characteristics of this device are such
that its resistance decreases when the tempera-
ture goes up. Thus, since its resistance is low-
ered, it will allow more current to flow, thereby
compensating for the higher resistance of the
regulator coil when the temperature increases.

Section 1V. THEORY OF DYNAMOTOR-POWER SUPPLY DY-88/GRC-9-GY

105. General
{fig. 83)

This unit is designed to convert a 6-, 12-, or
24-volt d-c input from a vehicular storage
battery into the necessary operating voltages
for the receiver and transmitter. It consists of
two major circuits: the dynamotor section and
the wvibrator section. The vibrator section
operates when the OFF-SEND-STANDBY switch
{control E) is turned to SEND or STANDBY.
Both the dynamotor and vibrator sections
operate when control E is turned to the SEND
position, In stand-by operation, only the re-
ceiver is supplied with power and this presents
less of a drain on the battery than when the

106

dynamotor section also is used. This is ad-
vantageous for prolonged periods of listening.
In the SEND position, power is supplied to
both the receiver and the transmitter for nor-
mal two-way communications.

a. STANDBY OPERATION. With TRANS
& RECEIVE-OFF switch 5203 on the dyna-
motor power supply in the TRANS & RECEIVE
position, and control E on the transmitter in
the STANDBY position, the following opera-
tions take place:

(1} The receiver filament path is completed
through switch S202D, receiver start

relay K203, ballast tube R210 and the
receiver tube filaments to ground.



{2} Contacts 3 and 7 of K203 close, to
complete the path for stand-by opera-
tion through switch S202B and C,
vibrator E201, switch S202E and F,
transformer T201, the normally closed
contacts 2 and 3 of transmitter start
relay K202 and dropping resistor R213.

b. SEND OPERATION. With S203 on the
dynamotor power supply in the TRANS &
RECEIVE mosition, and control E on the trans-
mitter i the SEND position, the following
operations take place:

(1) The receiver filament path is completed
through the same circuit shown in sub-
paragraph a. (1) above.

(2) Transmitter start relay K202 is energiz-
ed through switch $202C, terminal 35,
through the transmitter to ground.

(3) When K202 is energized, contacts 5
and 6, and contacts 3 and 4 will close,
completing the path through S202B
and C, vibrator E201, switch S202E
and F, and transformer T201. This
circuit supplies 105 volts to the trans-
mitter and to the audio section of the
receiver {par. 88).

{4) Contacts 11 and 12 of K202 also close
to complete circuit which energizes
the dynamotor start relay K201. When
the contacts of K201 close, wvoltage
will be supplied to the dynamotor
through S201. The dynamotor supplies
580 volts for the transmitter at ter-
minal 32 of J202. A 12-volt cutput from
the dynamotor is reduced to 6.3 volts
for the keying voltage at terminal 34,
and 6.3 volts for the transmitter fila-
ments at terminal 20. R201 is a voltage
dropping resistor. Ballast tubes R208
and R209 maintain the current to the
transmitter filament at a constant value.

c. OPERATION OF THE FILAMENT CON-
TROL RELAY When the receiver-transmitter
is in PHONE-SEND gperation and the key is
up, the voltage at terminal 20 could rise as
high as 16 volts. This voltage, without over-
load protection, would be applied instant-
aneously to relay K102 and the transmitter
filaments when the transmitter is keyed. This
condition is eliminated through the use of
K204 and resistor R2{1 which act to reduce the
voltage to asafe value (par. 111).

106. Fuses and Switches

a. FUSES. The vehicular battery is connected
to the + and — terminals of the dynamotor
power supply across capacitor C213 (fig. 84).
213 is an r-f bypass capacitor which prevents
the input cables from radiating 1-f noise that
would interfere with radio reception. DYN
FUSE F201 protects the dynamotor circuits.
This fuse must “be changed each time the
battery voltage is changed (par. 43). VIB Fuse
F202 protects the vibrator circuits.

b. Switches. The voltage selector switches,
5201 and S202, in the dynamotor power supply
are ganged to one common shaft and perform
the function of connecting the correct circuit
components when a 6-, 12-, or 24-volt vehicular
battery is used. There are several wafer
sections of S202, numbered S202A to $202G
(figs. 84 and 85). TRANS & RECEIVE-OFF
switch §203 is a single-section rotary switch.

107. Receiver Filament Supply
(fig. 84)

a. When control E on the transmitter is in
the SEND or STANDBY position, 1.4 volts d-c
is supplied to the filaments of the receiver
tubes. The battery voltage is fed through
VIB FUSE F202 and switch S203 in the TRANS
& RECEIVE position to switch 5202D. S202D
introduces the proper resistance to permit the
circuit to operate from each of the three
different battery voltages used. In the 6-volt
position, no resistance is introduced; in the
12-volt position, R202 is switched into the
circuit; in the 24-volt position, R202 and R203
in series are switched into the circuit.

b. The circuit then is completed through the
coil of receiver start relay K203, ballast R210,
and the receiver filaments to ground. The
current that flows in this circuit energizes K203.
C215 acts to eliminate ripple.

c. Ballast tube R210 is a thermal resistor in
series with the receiver filament supply. It acts
as a voltage regulator, maintaining a constant
voltage output for the receiver filaments under
conditions of varying input voltage. Capacitor
C216 provides additional filtering.

d. When control E is in the STANDBY posi-
tion, the receiver filaments receive their power
through terminal 22 of J202. When control E
is in the SEND position, the receiver fila-
ments receive their power through terminal
23 of J202.
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108. Receiver Plate and Screen Supply

a. Synchronous vibrator E201 and trans-
former T201 (fig. 84) are used to supply 105
volts d-¢ at 17 ma to the receiver plate and
screen circuits during stand-by periods, and

TO
DYNAMOTOR D201

105 volts d-¢ at 45 ma to the plate and screen
circuits of V5 and V6 in the receiver (fig. 65)
and to the oscillator, doubler, and modulator
plates and screens of the transmitter, during
send periods {figs. 81 and 82).
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b. Receiver start relay K203 is energized
when control E is at the SEND or STANDBY
position (par. 107). Battery current passes
through closed contacts 3 and 7 of K203, or 5
and 6 of K202, or both {fig. 84), to voltage
selector switch S202B and to the center tap
(terminal 9) of transformer T201 (fig. 85). 5202B
introduces the proper resistance into the cir-
cuit to permit the circuit to operate from each
of the three different battery voltages used.

¢. Either a series-drive or a shunt-drive
vibrator may be used in the vibrator section
of the power supply. The principles of
operation are basically the same, For purposes
of discussion, the series-drive vibrator will be
considered.

(1) The series-driven vibrator coil, con-
nected from pin 4 to the stationary
contact, and the movable arm, con-
nected to pin 7, constitute an ordinary
buzzer similar to the doorbell type
(fig. 85} However, the vibrating arm
or reed moves back and forth many
times more rapidly than in the familiar
doorbell buzzer. The current through
the vibrator coil attracts the reed,
breaking the circuit to ground. This
de-energizes the coil and the reed
swings back in the opposite direction,
completing the circuit to ground again.
This action continues, causing the reed

to swing back and ferth rapidly. The
movable arm connects to ground
through pin 7, and also makes contact
with pins 1 and 6 in the two opposite
directions of its vibration, thus con-
necting each pin alternately to ground.
(Pins 2 and 5 are considered in sub-
paragraph [2] below.) Pins 1 and 6 are
connected to voltage selector switches
S202E and S202F, which select the
proper voltage for operation of trans-
former T201. Therefore, as the movable
arm vibrates alternately to connect the
top and the bottom of the primary of
T201 to ground, the center tap (ter-
minal 9) of the transformer connects to
the positive terminal of the battery.
Because of this center tap, the current
in the primary flows from the center
to either the top or the bottom half of
the primary, depending on whether
pin 1 or pin 6 of the vibrator is con-
nected by the vibrating arm to ground.
Therefore, the function of the portion
of the vibrator considered so far is to
cause an alternating current to flow
through the transformer primary by
making the battery current flow first
in one direction and then in the
opposite direction through the primarv,
simulating an alternating current. It is
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actually the pulses of d-c current sent
through alternate halves of the primary
which cause a voltage to be induced
in the secondary.

(2) The vibrator cbntains an extra pair of
contacts (pins 2 and 5) which is used
to rectify the output voltage of T201,
thereby dispensing with the need
for a rectifier tube. Pins 2 and 5 are
grounded alternately as explained in
subparagraph (i) above. The se-
condary output from T201 is across
transformer terminals 2 and 1 or 2 and
3 depending on whether vibrator pin
or 2 is grounded. The transformer
windings are phased so that the voltage
from terminal 2 to ground is always
positive. Thus, terminal 2 on trans-
former T201 becomes a d-c source.

(3) When a shunt drive vibrator is used,
switch S202C. and resistors R206 and
R207 provide the correct operating
voltage for the vibrator coil.

d. The rectified output from T201 is filtered
by resistor R212 and capacitors C229A and
C229B. During stand-by operation, the output
is fed through contacts 3 and 2 of K202 to
voltage-dropping resistor R213. The 105-voltd-c
at 17 ma then is fed through terminal 33 of

D20 DYNAMOTOR

output receptacle J202 to the receiver plates
and screens,

e. With control E in SEND, K202 is energized
and contacts 3 and 2 open while contacts 3 and
4 close. The filtered output then is fed through
contacts 3 and 4 to terminal 21 on output
receptaclie J202,

f. In the explanation of the receiver plate
and screen supply circuits several circuit
elements were omitted. This was done to
clarify the essential points of operation. The
functions of these elements are explained
helow.

(1) Filter chokes L202, 1203, L204, L2035,
and L206 and r-f filter capacitors C217,
C218, C219, C220, C221, C222, C223,
C224, and €225 are incorporated for
elimination of hash caused by the
vibrator.

{2) Capacitor C226 is the primary buffer.
Its function is to minimize arcing of
the vibrator contacts.

{3} Capacitors C227 and €228 and resistors
R214 and R215 function as arc sup-
pressors and also as the secondary
buffers.

(4) Capacitors C230 and C231 are used to
filter out r-f hash in the 105-volt d-c
ouiput.
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109. Transmitter Start Circuit

a. TRANSMITTER START RELAY. When
control E is turned to the SEND position, trans-
mitter start relay K202 is energized and con-
tacts 11 and 12 close to apply power to dyna-
motor start relay K201 (fig. 84). At the same
time, contacts 5 and 6 and 3 and 4 of K202
close, while contacts 2 and 3 open (par. 110).
Voltage selector switch S202G permits the
relay to gperate from a 6-, 12-, or 24-volt
battery.

b. DYNAMOTOR START CIRCUIT. Battery
power is applied to the dynamotor through
DYN FUSE F201, the closed contacts of dyna-
motor start relay K201, and voltage selector
switch 5201 (fig. 86). Voltage selector switches
S$201 and S202A permit operation from a 6-, 12-,
or 24-volt battery.

110. Transmitter Plate and Screen Supply

a. Closed contacts 5 and 6 of K202 apply
battery power to the vibrator portion of the
dynamotor power supply (fig. 84). The 105-volt
output is applied through closed contacts 3 and
4 of K202 (contacts 2 and 3 now are open), ter-
minal 21 of J202, and closed contacts 18 and 19
of keying relay K101 to the receiver (fig. 65).

b. During send periods, keying relay K101
is energized, which causes contacts 18 and 19
to open and contacts 17 and 18 to close. This
action transfers the 105 volts at 45 ma from all
the receiver plate and screen circuits {except
the last two audio stages) to the oscillator,
doubler, and modulator stages in the trans-
mitter (figs. 80 and 81},

c. Ordinarily contacts 5 and 6 of K202 are
shorted by closed contacts 3 and 7 of receiver
start relay K203 so that the 105-volt supply is
operating continuously. Contacis 5 and 6 of
K202 insure that 105 volts are available for the
transmitter even though K203 is not energized,

as would be the case if the receiver were
inoperative,

d. The h-v output from the dynamotor is fed
through terminal 32 of J202 and is applied to
the p-a plate when control E is turned to the
SEND position (fig. 86). No p-a plate current
flows until keying relay K101 is energized and
contacts 9 and 10 close to apply high voltage
to the p-a screen {figs. 80 and 81).

e, Capacitors C201, C202, C203, C204, C205,
and C206 are used to eliminate r-f noise.
Capacitors C210, C211, and €212 reduce r-f
hash from the dynamotor, which might enter
the battery cable and cause interference with
other radic equipment. Capacitors C207, C208,
and C209 and r-f choke coil L20t serve to pre-
vent radiation of r-f energy and to reduce
commutator ripple in the output voltage.

111, Transmitter Filament and Keying Relay
Supply
{fig. 86).

Depending on the voltage of the wvehicle
battery, 12 volts are made available for the
transmitter filament and keying relay circuits
either directly from the battery or from the
12.volt output of the dynamotor (par. 112).
Voltage selector switches S201 and S202A
permit operation from a 6-, 12-, or 24-volt
battery.

a. TRANSMITTER FILAMENTS SUPPLY.
A regulated 6.3-volt d-c output is fed to the
transmitter filaments through terminal 20 of
output receptacle J202. Twelve volls are fed
to the ballast tubes from the dynamotor on the
vehicle battery (par. 112). Ballasts R208 and
R209 are thermal resistors used to regulate the
filament voltage at 6.3 volts, R208 and R209
are normally connected in parallel through
normally closed contacts 3 and 7 of relay K204,
Transmitter filament control relay K204 is used
as an additional precaution to prevent the
application of excessive wvoltage to relay
K102B. When the radio set is in PHONE-SEND
operation, no transmitter filament current is
drawn until the push-to-talk button on the
microphone is pressed (figs. 79 and 80). Under-
these conditions, insufficient current is drawn
through R208 and R209 to drop the voltage
down to 6.3 volts as required by relay K102B.
If the voltage becomes excessive, K204 is
energized and contacts 3 and 7 open. At the
same time, contacts 3 and 5 close to connect
R209, R208, and surge limiting resistor R211 in
series to form a wvoltage divider. Reduced
voltage for relay Kt02B then is taken from the
tunction of R208 and R209. When the push-to-
talk button is pressed and the transmitter fila-
ments are energized, the voltage across the
coil of relay K204 drops so that K204 is de-
energized. Contacts 3 and 5 open and contacts
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3 and 7 close again to connect the two ballasts
in parallel,

b. KEYING RELAY SUPPLY. The keying
relay is supplied through terminal 34 of J202.
Twelve volts are fed to voltage-dropping
resistor R201 from the dynamotor or the
vehicle battery Resistor R201 provides the
necessary voltage drop so that 6.3 volts are
supplied tg Keying relay K101 when it is ener-
gized,

112, Dynamotor D201

a. Dynamotor D201 furnishes h-v d-c power
to the plate and screen circuits of the trans-
mitter and l-v d-c power to the transmitter
filaments and keying relay. A switching
arrangement in the power supply permits
operation from a 6-, 12-, or 24-volt storage
battery while still maintaining the same output
voltages, .

b. The dynamotor is essentially a motor and
a generator that operates from a common
magnetic field. It has one armature which in-
corporates four windings and four com-
mutators. Three l-v windings are connected
in series to form the motor section of the dyna-
motor armature. Two of the windings are
6-volt windings; the third is a 12-volt winding.
For 6-volt operation, one 6-volt winding is used
as the motor portion of the dynamotor; for
12-volt operation, the two 6-volt windings are
connected in series; for 24-volt operation, all
three windings are connected in series. The
fourth winding is the h-v section of the
armature and furnishes 580 volts for the trans-
mitter plate and screen circuits. The armature
and its four windings revolve on a common
shaft in a common magnetic field. The shaft
is mounted on ball bearings to provide free
rotation. The voltage across each of the arma-
tures in proportional to the voltage for which
each armature is designed to operate, This is
true because a motor, when driven by another
motor, will act as a generator, when its field
is excited.

c. All armatures have a common field, so
that any non-driving armature acts as a
generator. Thus when 5201 (fig. 86) is in the

112

6-volt position, the first 6-volt armature acts
as a motor and the second 6-volt armature acts
as a generator and will produce approximately
6 volts that will add to the battery voltage to
make approximately 12 volts d-c. Likewise,
when switch S201 is in the 24-volt position,
the voltage across the two 6-volt armatures in
series will be approximately 12 volts because
of the voltage dividing action of motors con-
nected in series. Therefore, with 5201 in any
position (6, 12, or 24 volts}, the voltage across
the two 6-volt windings of the dynamotor
always will be approximately 12 volts. This
characteristic provides a convenient source of
voltage which can be reduced by means of
ballast tubes R208 and R209 in parallel to 6.3
volts for the transmitter filament (par. 111)
even though the battery of the vehicle may be
above or below this voltage. Therefore, because
of the regulating action of the dynamotor on
6 volts and on 24 volts and because of the
regulating action of the ballast tubes, the trans-
mitter filaments are assured of the well-
regulated voltage that their filaments require.
On 12-volt operation, the filament circuit is
connected direclly to the battery through
ballasts R208 and R209.

d. When d-c voltage is applied to the dyna-
motor, current flows through the field coils and
the 1-v armature windings. This current sets
up magnetic fields in both the field and ar-
mature windings that are opposite in polarity,
causing the armature to rotate. Since the h-v
winding is wound on the same armature, it
cuts the lines of the common magnetic field,
generating an alternating voltage which is con-
verted to the 580-volt d-c voltage by the
commutators. This voltage then is picked up-
from the commutators by a set of brushes.
From the brushes, the high voltage passes
through a filter circuit composed of capacitors
C207, C209, C208 and choke L201. The brushes
and comimutators on the 1-v windings are used
to transfer the d-c voltages from the battery to
the windings, The field is compound wound;
that is, part of the field winding is in series and

- part in shunt with the armature windings. This

type of winding provides high starting torque
and quick acceleration besides giving fairly
constant output and speed for various loads.



CHAPTER 6
FIELD MAINTENANCE INSTRUCTIONS

Note. Thisschapter contains information for field maintenance. The amount of repair that can be performed by
units havin§ffield maintenance responsibility is limited only by the tools and equipment available, and bv the skill «f

the repairman.

Section 1. PREREPAIR PROCEDURES

Nole. The prerepair procedures in this section can be
used prior to a complete overhaul of the equipment, If
the equipment merely requires trouble shooting and
replacement of defective parts, refer to section {1 of
this chapter.

113. Tools, Materials, and Test Equipment

Tools, materials, and test equipment for per-
forming the prerepair procedures in this section
are listed below:

Tool Equipment TE-113,

Cleaning fluid: Solvent (SD); Federal Spe-
cification P-5-661a.

Test Unit 1-176 or

Multimeter TS-352/U.

114, Removal of Pluck-out Parts

a. RECEIVER-TRANSMITTER.

(1) Tubes and pilot lights. Follow the in-
structions given in paragraphs 28 and
29 for the replacement of tubes and
pilot lights. Wait until the tubes have
cocled off. Some of the transmitter
tubes look exactly like the receiver
tubes. When replacing the receiver
and transmitter tubes, be very sure not
to mistake the tubes marked 3A4 with
those which are used in the receiver.
The 3A4 tubes are used only in the
transmitter and not in the receiver, If
a receiver tube is placed in a trans-
mitter socket, it will burn out scon
after the power is turned on.

Caution: Be sure that all power
cables to the receiver-transmitter are
removed. There are voltages present

8 Handbook AN/GRC-9-GY

(2)

(1)

which are dangerous to life. The plate
cap on power amplifier tube V103
(2E22) has 500 volts on it regardless
of the position of the hand kevy.

Neon indicator bulb. Remove the indi-
cator Polaroid lenses by grasping the
stationary section (the parl nearest
the transmitter panel) and unscrew it
by turning counterclockwise, as with
an ordinary screw. When the lenses
are removed, the top of the neon bulb
is exposed. The bulb can be removed
from its bayonet type socket by pres-
sing it in gently with the pilot lamp
extractor and twisting it in a counter-
clockwise direction. Tilt the transmit-
ter panel slightly and the bulb will
fall out. The pilot lamp extractor is
found in Case: Box BX-53-GY. To replace
the neon lamp, reverse the above pro-
cedure, making sure that the Polaroid
lenses are screwed back on tightly.

b. Dynamotor-Power Supply DY-88/GRC-9-
GY. To remove pluck-out parts on the dyna-
moter power supply, remove the cover and
proceed as follows:

Vibrator E201 and ballast tubes R208,
R209, - and R210 are located on the
upper side of the chassis (fig. 110). E201.
R208, and R209 can be removed withowt
further disassembly, R210 is shielded
by E207, The shield is removed bw
twisting it in a counterclockwise direc-
tion and then pulling it straight up off
the tube. R210 then can be removed
without difficulty
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{2) Capacitors C214, C215, and C229 (fig.
111) and relays K202, K203, and K204
are located on the under side of the
chassis, toward the rear of the unit.
To .gain access to the capacitors and
relays, first remove the two screws
holding bracket C214 to the unit.
Remove C214. The capacitors and re-
lays now can be removed.

{3) & mnot attempt to repair the her-
metically sealed relays. If they are
defective, they must be replaced.

c. GENERATOR GN-58-A-GY. The only
pluckout part in the hand generator is the
voltage regulator unit. The top half of the
generator housing is fastened to the bottom by
clamps (fig. 4}. On some models, the clamps are
fastened to the bottom half of the housing by
screws, These screws must be completely re-
moved before the clamps can be released. Once
the top half is lifted off the bottom half of the

housing, the voltage regulator unit is clearly
seen, Figure 108 shows the regulator for the
Generator GN-58-A-GY.

115. Cleaning, Inspecting, and Testing Tubes
and Pilot Lamps

a. CLEANING. Clean all the tubes with a
cloth moistened with solvent (SD); if necessary,
clean the grip caps and prongs with crocms
cloth.

b. INSPECTING. Inspect the tubes for cracks
in glass and base and for bent and brokem
prongs. Inspect the pilot lamp for continaiity
of filament, and make sure that the lamp bawe
is not loose. When replacing the pilot lamgp,
be sure that the lamp is completely inserted
in its socket. .

c. TESTING. Test the tubes for proper emis-
sion, leakage, and short circuits; use a tube
tester or place doubtful tubes in a receiver
known to be operating normally.

Figure 82, Disassembly of vollage regulator in generator GN-58-A-GY.
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116. Cleaning and Inspecting Chassis
Assembly

a. CLEANING. Thorough cleaning of the
receiver-transmitter is necessary to insure
optimum performance by preventing corrosion,
rust, and dust from damaging parts or causing
arc-over or low-resistance leakage between h-v
points and ground. Remove loose dust and dirt
with a brush or blower. With a brush or cloth
and solvent {SD}, remove dirt and grease which
adheres to the chassis and parts. Remove the
shield covers from the tube and crystal com-
partments, and remove all signs of corrosion.

b. INSPECTION., After the unit has been
thoroughly cleaned, make a visual inspection

Section II. TROUBLE SHOOTING

Warning: When servicing Radio Set AN/
GRC-9-GY be careful because of the high
voltages exposed. Always disconnect the source
of power to the unit before disassembling or
doing any testing. For the receiver-transmitter,
always pull out the plugs of Cords CD-1086-GY
and CD-1119-GY, If it is necessary to measure
high voltages, use the following procedure:

a. Connect the negative lead of the voltmeter
to the chassis of the unit so that the connection
Tequires no further attention.

b. Place one hand in your pocket. This will
avoid the possibility of electricity traveling
through the body, should both hands be across
a high voltage.

c. If the voltage is greater than 300 volts
(such as the plate cap of tube type 2E22), shut
off the power, temporarily ground the terminal
to drain off any accumulated charge, then
remove the ground from the terminal, connect
the positive test lead, step away from the volt-
meter, turn on the power, and note the reading
on the voltmeter. Do not touch any part of the
voltmeter, particularly when it is necessary
to measure the voltage between two points
which are both above ground.

118. Trouble-Shooting Procedures

The first step in servicing a defective radio
set is to sectionalize the fault. Sectionalization

of parts and wiring for rust, corrosion, loose
connections, frayed and burned insulation,
loose screws, and burned or charred resistors
and coils, Carefully inspect tube sockets for
dirt or bent or broken contacts.

117. Reassembling Receiver-Transmitter

Replace the tubes, pilot light, and neon indi-
cator in their proper sockets. Do not mistake
the receiving tubes for the transmitting tubes.
When replacing the transmitting crystals, be
sure that they are put into the sockets in ac-
cordance with the information given in the
CRYSTALS chart on the transmitter front
panel. Carefully replace the tube and crystal
cover plates.

AT FIELD MAINTENANCE LEVEL

means tracing the fault to the major component
or circuit responsible for the abnormal opera-
tion of the set. The second step is to localize the
fault. Localization means tracing the fault to
the defective part responsible for the abnormal
condition. Some faults such as burned-out re-
sistors, r-f arcing, and shorted transformers
often can be located by sight, smell, and sound.
The majority of faults, however, must be local-
ized by checking voltage and resistance.

a, SYSTEM SECTIONALIZATION. System
sectionalization is discussed in paragraph 74.

b. COMPONENT SECTIONALIZATION AND
-LOCALIZATION. The tests listed below aid in
isolating the source of trouble. To be effective,
the procedure should be followed in the order
given. Remember that the servicing procedure
should cause no further damage to the receiver.
First, trouble should be localized to a single
stage or circuit. Then the trouble may be
isolated within that stage or circuit by appro-
priate voltage, resistance, and continuity
measurements. The service procedure is sum-
marized as follows:

{1} Visual inspection. The purpose of vis-
ual inspection (par. 73) is to locate
any visible trouble. Through this in-
spection alone, the repairman may
frequently discover the trouble or de-
termine the stage in which the trouble
eXists. This inspection is valuable in
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avoiding additional damage fo the re-
ceiver which might occur through im-
proper servicing methods and in fore-
stalling future failures.

{(2) Input resistance measurements. These
measurements (par. 122) prevent fur-
ther damage to the receiver from pos-
sible short circuits. Since this test
sives an indication of the condition of
the filter circuits, its function is more
than preventive,

(3) Operational test, The operational test
(par. 123) is important because it fre-
quently indicates the general location
of trouble, In many instances the in-
formation gained will determine the
exact nature of the fault. In order to
utilize this information fully, all symp-
toms must be interpreted in relation
to one another.

(4) Trouble-shooting chart. The trouble
symptoms listed in this chart (par.
124) will aid greatly in localizing
trouble,

(5) Signal substitution. The principal ad-
vantage of the signal substitution
method (par. 130} is that it usually
enables the repairman to localize a
trouble accurately and quickly to a
given stage when the general location
of the trouble is not immediately evi-
dent from the above tests.

(6) Intermittents. In all these tests, the
possibility of intermittents should not
be overlooked, If present, this type
often may be made to appear by tap-
ping or jarring the set. It is possible
that the trouble is not in the radio set
itself but in the installation (mounting,
cabling system, or vehicle), or the
trouble may be due to external con-
ditions. In this event, test the installa-
tion if possible,

"

119. Trouble-Shooting Data

Take advantage of the material supplied in
this manual. It will help in the rapid location

of faults. Consult the following trouble-shooting
data:
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a. RECEIVER SECTION OF RECEIVER-
TRANSMITTER RT-77/GRC-9-GY,

Fig. or

par. No. Description

Fig. 125 Receiver section of Receiver-Transmitter
RT-7#/GRC-9-GY, schematic diagram.

Fig. 56 Antenfia switching and tuning circuits for
receiver,

Fig. 64 Receiver filament supply circuits.

Fig. 65 Receiver plate and screen grid voltage sup-
ply circuits.

Fig. 90 Receiver top, parts location.

Fig. 88 Receiver power receptacle J3,

Fig. 89 Transmitter POWER sodket resistances to
ground.

Fig. 91 Receiver transformer and electrolytic ca-
pacitor teiminal designations.

Fig. 92 Receiver bottom, parts location.

Fig. 93 Receiver bottom, parts location.

Fig. 84 Receiver bottom, parts location,

Fig. 95 Receiver tube socdket, voltage and resistance
diagram.

Fig. 96 Location of wafer sections of switch 53.

Par, 129 D-c resistances of transformers and coils.

b. TRANSMITTER SECTION OF RECEIVER-

TRANSMITTER RT-77/GRC -9-GY.

pfl'f' h?:, . Description

Fig. 97 ‘Transmitter capacitor and dial retaining
5Crews,

Fig. 98 Location of screws A and B.

Fig. 99 Badk panel of transmitter shown swung up
to expose tuning capacitor.

Fig. 100 Transmitter parts location (top].

Fig. 101 Transmitter parts location (bottom).

Fig. 102 Transmitter parts location (bottom).

Fig. 103 Transformer pin designation on transmitter,

Fig. 104 Transmitter tube socket voltage and resist-
ance diagram.

Fig. 105 Transmitter wafer switch sections.

Par, 137 D-c¢ resistance of transmitter coils and

transformers.

¢. GENERATOR GN-58-A-GY.

Fig. or

par. N, Description

Fig. 124 Generator GN-58-A-GY, schematic diagram.

Fig. 106 Generator GN-58-A-GY, disassembly
illustration.

Fig. 107 Generator-GN-58-A-GY, removed from bot-
tom half of housing.

Fig. 108 Generator GN-58-A.GY, parts location
{top).

Fig. 109 Generator GN-58-A-GY, parts location
(bottom).

Par, 141

D-c resistances of Generator GN-58-A-GY
choke coils.



d. DYNAMOTOR-POWER SUPPLY DY-88/
GRC-9-GY.

Fig No. Description

Fig. 110 Pynamotor-Power Supply DY-88/GRC-3-GY,
cover removed, top view,

Fig. 111 Dynamotor-Power Supply DY-88/GRC-9-GY,
cover removed, bottom view.

Fig.112.1 | Dynamotor D201 manufactured by the Carter
Motor Company.

Fig.112.2 | Dygamotor D201 manufactured by Electro
Engineering Products Company.

Fig. 127 Dynamotor-Power Supply DY-88/GRC-9-GY,
schematic diagram.

120. Test Equipment Required for
Trouble Shooting

The test equipment required for trouble
shooting Radio Set AN/GRC-9-GY is listed
below. The technical manuals associated with
the test equipment are also listed.

Test equipment l Technlcal manual
Signal Genperator I-72 or equal ! ™ 11.307
Oscillator 1-151 or equal ...... T™ 11-2524
Tube Tester I-177 or equal . ... ™ 11-2627
Test Unit 1-176 or T™M 11-2626
Multimeter TS-352/U. T™ 11-5527

{TO 16-35TS8352-3)

121. General Precautions

Whenever the receiver-transmitter is serv-
iced, observe the following precautions very
carefully:

a, Be careful when the cover is removed;
dangerous voltages are exposed.

b. Careless replacement of parts often makes
new faults inevitable. Note the following
points:

{1) Before a part is unsoldered, note the
position of the leads. If the part, such
as a transformer, has a number of
connections, tag each of the leads to it.

(2) Be cafeful not to damage other leads
by pulling or pushing them out of the
way.

(3} Do not allow drops of solder to fall into
the set, since they may cause short
circuits.

{4) A carelessly soldered connections may
create a new fault. Itis very important
to make well-soldered joints, since a

poorly soldered joint is one of the
most difficult faults to find.

(5} When a part is replaced in r-f or i-f
circuits, it must be placed exactly as
the original one was. A part which
has the same electrical value but dif-
ferent physical size may cause lrouble
in h-f circuits. Give particular atten-
tion to proper grounding when replac-
ing a part. Use the same ground as in
the original wiring. Failure to observe
these precautions may result in de-
creased gain or possibly in oscillation
of the circuit.

(6) Do not disturb the adjustment of
calibration control C102,

(7) Avoid displacing any leads when get-
ting at a particular component. If it
is unavoidable, move the lead, but re-
place it in its original position after
the faulty component has been re-
placed.

122. Checking Filament and B+ Circuits for
Shorts

Trouble within the receiver or transmitter
often may be detected by checking the resistance
of the filament and h-v circuits before applying
power to the equipment, thereby preventing
damage to the power supply. Make the follow-
ing checks befor attempting to put the receiver-
transmitter into operation,

a. RECEIVER FILAMENT AND PLATE CIR-
CUITS (figs. 64, 65, and 88). Remove the re-
ceiver-transmitter interconnecting cable from
the socket in back of the receiver chassis. The
resistances to be obtained between ground and.
terminals 3, 4, and 6 are clearly shown in figure

J 3
OUTSIOE ViEw

® QJO,
®@®@.

1.3 MEG

IMPEDANCE

‘.

250

Figure 88. Receiver power receplacie 11,
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88 If these readings are not obtained, do not
supply power to the radio set, but trace the
circuits to see where the shorts or opens are
located. If this is not done, the power supply
may be damaged.

b. TRANSMITTER POWER SUPPLY CIR-
CUITS (figs. 80, 81, 82, and 89). Disconnect
power cablas, Cords CD-1086-GY and CD-1119-
GY, from the transmitter and remove the key
and microphone from their jacks. Check the
resistances to ground of the contacts of the
transmitter POWER socket (fig. 89). If the
readings shown are not obtained, do not apply
power to the radio set; trace the circuits to see
where the trouble is located. Otherwise,
damage may be done fo the power supply.
Correct all conditions leading to abnormal
readings before applying power to the radio set.

123. Operational Test

a. If the foregoing tests in paragraph 122
have not shown any abnormal readings, connect
the power supply to the radio set and set up the
unit for normal operation. Refer to the equip-

RECEPTACLE
J 102
OUTSIDE VIEW

o (- -]

oo WHEN CONTROL

® 1s o

0 wHEN_conTrot (E)

15 on ONLY

b 2 OHMS *
67 OHMS 3%

o0

GO WITH HANDKEY uP oo

12 WiTH HANDKEY DOWN

oo INDICATES tNFINITE RESISTANCE
* conTROL (E) ON SEND OR STANDBY,
conTROL () OH MCW OR C W
#K CONTROL () ON SEND OR STANDBY,
CONTROL (B} ON PHONE

Flgure 89, Transmiller power socket resistonces to ground.

ment performance checklist in paragraph 75
and operate the set as described in the check-
list. This step is important because it frequently
indicates the general location of trouble. Also
listen for crackling or buzzing noises, which
indicate h-v arcing.
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b. In some of the tests to be described later,
it may be desirable to use a dummy antenna
instead of an actual radiator. The dummy an-
tenna for transmitter tests is a 20-ohm nonin-
ductive resistor in series with a 70-uuf (micro-
microfarad) capacitor and an 0 to 2 amperes
r-f meter, This is equivalent to a 15-foot whip
antenna. Connect the meter end to the chassis
or GND. post on the receiver. The resistor end
connects to the ANT. post on the transmitter.

Note. A 5400-ohm noninductive resistor is equivatent
to a half-wave antenna {control A in REEL position].

124. Trouble-shooting Charts

The following ten trouble-shooting charts
are supplied as an aid in locating trouble in the
equipment.

a. The chart in paragraph 125 covers sec-
tionalizing trouble in Radio Set AN/GRC-9-GY;
it lists the various symptoms which may be
easily recognized and gives the probable loca-
tion of the existing trouble as well as the recom-
mended correction. The chart also tells the
operator if the trouble is in the transmitter
section, receiver section, power supply, or an-
tenna. By proper use of the charts, the operator
can readily recognize troubles that may occur
in the components of the equipment.

b. The chart in paragraph 126 covers sec-
tionalizing trouble in the receiver section of
the receiver-transmitter. This chart will aid
in determining which stage in the receiver is
at fault.

c. The chart in paragraph 127 is to be used
to localize trouble in the receiver to an indi-
vidual part within the faulty stage.

d. The chart in paragraph 134 is similar to
paragraph 126, except that it deals with sec-
ticnalizing trouble in the transmitter section
of the radio set,

e. The chart in paragraph 135 localizes the
trouble in the transmitter to an individual part
within the faulty stage.

f. The chart in paragraph 138 sectionalizes
trouble in the hand generator.

g. The chart in paragraph 140 localizes
trouble in the hand generator.

h. The chart in paragraph 142 localizes
trouble in the dynamotor power unit.



125. Sectionalizing Trouble in Radio Set AN/GRC-9-GY

Symptom

1. All controls in correct position

for operation of receiver

and

transmitter, but neither oporates;

dial lights do not light.

2. Transmittersormal. Receiver does

not opeafite.

3. Transmitter normal, receiver
weak.

4, Receiver normal, transmitter
dead.

5. Receiver normal, transmitter
weak,

2a.

3o.

o

FER D

Probable troubie

Cord CD-1086-GY defective ...
Power supply defective

If only transmitter panel light
works, and only Generator GN-
58-A~GY is being used, control
E may not be on send.

Headset plug not fully inserted
in PHONES jack.

Open circuit in headset ... ...
Open or shorted interconnect-
ing cable between transmitter
and receiver.

1f a hum, but no signal is heard
in the headset, touch the an-
tenna lead-in to lug 8 of the
receiver power socket in badk
of the receiver chassis. If still
no signal is heard, the receiver
requires major repairs. If the
signal is heard, the transmitter
requires inspection,

If Battery BA-48 is being used,
it may be weak.

Poor antenna installation or
location.

Check for correct position of
IMPEDANCE switch 54 for
headset in use.

Receiver switch control L on
NET.

Defective receiver tubes
Chedk voltage output of power
supply.

Major trouble in receiver ....
Control B not on SEND ......
Checdk voltage output of power
supply. .
Turn control D to PHONE and
depress key. Listen for relay
K101 clicking. With key closed,
depress DIAL LIGHT control J.
If it does not light, then relay
K10! is probably at fauit.
Check metering socket voltages
according to chart in back of
transmitter,

Check metering socket voltages
Defective transmitter tubes ....
If transmitter is normal on
either MO or XTAL operation,
but not both, transmitter is at

~ _f_au[t.

126. Sectionallzing Trouble in Receiver Section

Symptom

24,

3a.

a

SRR .0

o

Correction

Replace Cord CD-1086-GY.

See dharts for Dynamotor-Power
Supply or Generator GN-38-A-
GY

Turn control E to SEND.

Push in headset plug.

Replace headset; repair defec-
tive unit.

-Remove receiver-transmitter

from the case and chedk the
cable,

Replace Battery BA-48.

Increase antenna height. Chafige
location.

Place switch S4 on correct posi-
tion for headset being used.

Change control L to PHONE or
C.W. position.
Replace receiver tubes.

. See power supply charts.

See receiver charts.

. Turn control E to SEND.

See power supply charts.

See transmitter charts.

See transmitter charts.

. See transmitter charts.

Replace tubes.
See transmitter charts.

Probable trouble

Cotrection

1. Recéiver dead. Tubes and dial

tight do not light up.

PHONES jacks dirty or broken

Shorted selenium voltage regu-
lator CR1.

Shorted capacitor C24 ........
Shorted capacitor C34A ... ...

o

L

Repair, clean, or replace
PHONES jacks.

Replace seleninum voltage regu-
lator CRI1.

Replace capacitor C24.

Replace capacitor C34A.
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126. Sectionalizing Trouble in Receiver Section-Continued

(figs. 64, 65, and 125)

Svmptom I

2. Signals very weak, with volume
controls on full maximum posi-
tion.

3. Reception badiy distorted

4. Constant, objectionable huu,
buzzing, or sizzling in receiver
output on all bands,

5. Oscillation, whistling, squeals,
and motorboating.

120

-

2a.

no

4a.

Sa.

Probabie trouble

Shorted DIAL LIGHT switch S2

. One of the tube filaments is

shorted.

The alinement of one or several
stages is off.

. Tube plate and screen grid

voitages are low.

Fauity tubes
If signals are normal, with Ioud
volume, on C.W. position of
control L, resistor R16 or capa-
citor C33 may be open.

Defective tubes
Defective headset
Incorrect bias voltage on the
audio stages. Leaky bias resis-
tor, bypass capacitors, and
coupling capacitors. Shorted or
open bias resistors.

Defective bias cell BT1 in
signal grid circuit of tube V6.
Check the cell, only with o
vacuum-fube voltmeter, 1t should
produce 4 to 6 volts.

Incorrect plate and screen grid
voltages on the tubes.

Power supply filter units defec-
tive, Filters or vibrator E201 in
Dynamotor-Power Supply DY-
88/GRC-9-GY defective, Gene-
rator GN-58-A-GY regulator not
functioning properly.

One of the plate or screen grid
resistors may be defective.
Look for burned, charred, dis-
colored, or blistered resistors.
Dirty contacts in the A. F, GAIN
or R. F. GAIN control, Look for
dirt on the shafts.

Leaky coupling capacitors in
audio circuits.

The antenna may be too short
because the correct number of
jumpers are not closed.

Open plate supply and screen
grid bypass capacitors. Mao-
mentarily, short these capaci-
tors with others of equal
capacity, known to be good:
C34B, C40, C43, C55, C50, C46,
C35, C30, and C9. Check choke
coil L16, in the filament circuit
of tube V2, for shorts.

When a previous repair job has
been completed, some of the
wiring in the r-f and i-f circuits
may have been displaced. Plac-
ing plate leads close to grid
leads causes oscillation.
Check the tubes for gas ......
Incorrect plate and screen grid
voltages.

Incorrect tracking of h-f os-
cillator with r-f tuning stages.

e,

Correction

Replace switch S2.

f. Chedk tubes.

o 2a.

an

4a.

3a.

Use signal substitution dheck
(pars. 132 and 133).
Use signal substitution chedk

{par. 132) to find whith weak
stages are not supplied with ful]
voltage.

: Check tubes.

Replace resistor R16 or capaci-
tor C33.

Chedck tubes for gas.

Replace the headsel.

Use headset with .1-uf capacitor
in series with one lead to lo-
calize the faulty stage, then
refer to paragraph 127 to find
the defective component.
Replace bias cell BTI1.

Chedk plate and screen grid d-c
voltages (par. 128).

Change power supplies or ope-
rate radio receiver on Battery
BA-48 alone. 1f symptoms clear
up, see chart for appropriale
power supply.

Replace the faulty resistor.

Replace the control,

Test and replace faulty capaci-
tor.

Close the jumpers in accordance
with the calibration chart.

. Replace those capacitors found

to be open. Replace choke coil
L16.

Place all leads differing in h-f
potential as far apart as pos-
sible. Leads differing in d-c po-
tential do not matter, as long
as they are adequately bypass-
ed to ground,

Replace the delective tube.
Replace defective components.

Refer to alinement (par. 156).



126. Sectionalizing Trouble in Receiver Section-Continued
{figs. 64, 65, and 125)

Symptora | Probable trouble

6. Intermittent operation. Abrupt
cutting in' and oul.

| 6a. Defective tube. Resistor or ca-
i pacitor opens intermittently.
t Loose wiring.
|

b, One of the stages is not work-

6a.

Correction

With an insulated prod, tap ai
tubes, resistors, capacitors, so.-
dered connections, and trans-
former shield cans.

to paragraph 126.

ING ... { <b. Use signal substitution methoc
: ; in paragraph 130.
7. Periodic fadmg when radio set is 7a. Defective tube ............... ~ 7a. Do not check the tubes, as a tube
not on &fmweving vehicle. : may check very well in a tube
: tester but may not be suitable
| in  the receiver. Replace al
i tubes with those known to be
i in good condition.
b. Open grid leak resistors ..... i b, Check the resistance of the
i following resistors: Ri, R6, Rlo
i R18, and RI9B.
¢. Antenna may be swaying in | ¢ Secure guy wires.
the wind. |
d. AVC inoperative ............. " d. Refer to receiver trouble locali-
! zation chart {tube V5}.
e. Atmospheric disturbances i e Use long-wire antenna and orier-
| tate it in the direction of the
: | station desired.
8. Fading or intermittents on C.W, 8g. Open capacitor C51 .......... | 8a. Momentarily, parallel capacitor
and CAL. positions only. C51 with a capacitor of equa.
i capacity.
! b Bfo intermittent .............. ! b. Refer to paragraph 127, No. 30.
9. No beat note heard on CAL., but 90. Capacitor C36G open .......... ' 9g. Momentarily, place a capacitor
receiver normal, otherwise. ! of the same capacity in paralle:
. with capacitor C36.
b. 200 kc, Crystal Il defective ... | b. Replace Crystal 1l
¢. Crystal-oscillator circuit defec-
HVE Lo iiniin i e | ¢. Refer to receiver trouble lacali-
\ zation chart (tube V4),
127. Localizing Trouble in Receiver Section
Symptom Probable trouble ‘ Correction
R-F AMPLIFIER V1 (1L4).
1. No signal passes through. Volt-. la. Capacitor C8 open .......... 1a. Momentarily, parallel capacitor
ages are normal. C8 with one of equal capacity.
b. Capacitor C7A shorted ...... b. Check wvariable air capacitor
plates for dirt, dust, burs, and
direct shorts. ’
c. Capacitor C36 shorted ...... ¢. Momentarily, unsolder capaci-
tor C36 from pin 6 of the r-f
amplifier {(V1).
d. Resistor R1 open ............ d. Check resistor RI.
e¢. Chedk trimmers and the se- e, Clean out any dust and dirt.
condaries of transformer T2 Remove shorts.
for shorts.
f. Tube V1 shorted internally .. f. Replace tube V1.
2. Incorrect d-c voltage on pin 2 2a. Capacitor C10 shorted ........ 2a. Replace capacitor C10.
for all three bands. b. Resistor R2 open or shorted .. b. Replace resistor R2.
¢. Open switch SI1C ... ....... c. Repair or replace switch SiC.
d. The primary coil for that band d. Repair or replace transformerc
is open. T2.
3. Incorrect d-c voltage on pin 3. i 3a. Capacitor C9 shorted ........ 3a. Replace capacitor C9.
b. Resistor R11 open ........... b. Replace resistor RIIL.
4. Incorrect d-c voltage on pin 7. | 4g. If all tubes but V1 light, then 4a. Trace lead to pin 7.
| the connection to pin 7 is
! broken.
r b. 1f all tubes do not light refer b. Refer to paragraph 126.



127. Localizing Trouble in Receiver

Symptom

CONVERTER TUBE V2 ({R5):

5. No signal passes through. Volt-
ages are normal.
Noise heard in headset.

6. Incorrect d-c voltage on pin 2.

7. Incorrect d-c voltage on pin 3,

8. Incorrect d-c voltage on pin 7.

FIRST I-F AMPLIFIER V3 [1L4):

9. No signal passes through. Volt-
ages are normal,

10. Incorrect d-c voltage on pin 2.

122

Sa.

g.

h.

. Capacitor C28 is open

. Capacitor C31 shorted

Section-Continued

Probable trouble

Switch S1D (rear) is dirty or
open

Resistor R6 open

Oscillator section of the con-
verter tube V2 is not oscillat-
ing.

. Components in oscillator grid

circuit from pin 4 of converter
tube V2 to ground may be
faulty.

Defective converter tube V2
(1R5).

Oscillator coils may not be
tracking correctly.

6. Open primary of i-f transformer

Fa.

b.

T4.

Resistor R8 opens
Capacitor C30 shorted

8. Open or shorted choke L16 . ...

9a.

104,
&

Open in secondary of trans-
former T4 or shorted primary
of transformer TS5.

. If signal comes through with

normal volume on C'W. posi-
tion of control L but not on-
PHONE, check signal grid re-
turn resistor R16 for open (re-
turn resistor},

Capacitor C35 open ..........
Transformer T4 or
lined

T5 misa-

Open or shorted primary of
transformer T5.
Capacitor C37

Carrection

5a. Repair or replace switch S1D.

. Momentarily, parallel capacitor
C28 with a capacitor of equal
capacity.
¢, Momentarily, parallel resistor
R6 with one of equal resistance.

d. Replace capacitor C31.

e: If the oscillator section is ope-
rating correctly, there will be
a voltage of minus 4.5 volts
with respect to ground on pin
4 of tube V2. Check this nega-
tive voltage with a VTVM only.

f. Check the resistances from pin

4 to ground of the converter

tube V2 on each of the three

bands.

Position of Resistance from pin
contrel M 4 to ground
BANDI ....... 103,000 ohms.
BAND 2 276,000 ohms.
BAND3 ....... 276,000 ohms.

If these values are not obtained,
chedk resistors R7, R3, R4, and RS.
Replace transformer T3.

g. Do not check the tube, but re-
place it with two or three dif-
ferent ones. If the oscillator
section still does not work,
reinsert the original tube.

h. See alinement section on re-
ceiver {par. 152).

6. Check the resistance of primary
of transformer T4 {lugs 3 and 2)
{par. 129).

7a. Chedk resistor R8.
b. Remove capacitor C30 and re-
place with one of equal value.

8. Remove converter tube V2, and
chedk coil L16 for open or short.

9a. Check transformer resistances
(par. 129).

b. Turn control L to PHONE and
check resistor R16.

¢. Momentarily, short capacitor
(35 with one of equal capacity.

d. Refer to paragraph 154.

10ga. Check transformer T5 primary
resistance.

6. Replace capacitor C37.



Symptom

11. Incorrect d-c voltage on pin 3,

SECOND I-F AMPLIFIER AND
CRYSTAR GIEC V4 (1R5):

12, No signal passes through. Volt-

ages normai. Switch L on PHONE

or C.W. position.

13. Signal passes, but reduced In

volume,

Control L on CAL. No beat note
heard fn headset. Set' normal
when on C.W. or PHONE.

14,

15. Incorrect d-c voltage on pin 2.

16. Incorrect d-¢ voltage on pin 3 in

CAL, position of control I..

17. No d-¢ voltage on pin 7. Al

other tubes normal.

DETECTOR SECTION OF TURE V5
(185):

18. No signal pgsses through, Volt-
ages on tube are normal.

19. Signal comes through badly dis-
torted. Voltages on tube are

normal.

127. Localizing Trouble in Receiver Section-Continued

11a.

124.

b.
c.

d.

Trobable troubie

Open resistor RI2 shorted ca-
pacitor C35.
Open switch 53-2

Open or shorted R. F. GAIN
control P (R9).

Open or shorted secondary of
transformer T5. Shorted pri-
mary of transformer T6. Short-
ed capacitor C38, C44, or C43.
Faulty ground connection to
lug 4 of transformer T5.

Capacitor C46 open ..........
Transformer T5 or T6 misa-
lined

13. Transformer T5 or T6 misalined

14. Crystal oscillator section not

a.

b.

17

iBa.

. Resistor R15 open

. Resistor R14 open

. One of resistors R17, R18,

functioning. With a VTVM,
check for a negative voltage to
ground ou pin 4 of tube V4. If
no negative voltage or a posi-
tive voltage is obtained, the
circuit is not operating.

Crystal unit defective

Tube V4 defective

Faulty resistor R13

Capacitors C39 and C42 open
or shorted.
Coil T7 open

. Primary of transformer T6

open

........... L

Capacitor C43 shorted

Capacitor C41 shorted

Filament open or shorted

Open circuit in secondary of
transformer T6. .
Capacitors C49 and C48 open
or shorted.

Resistor Ri7, R18, or A. F.
GAIN control O (RI9A) may
be open.

or
R19A has changed in value.

Capacitor €49, C47, C33, or
C48 shorted or open.
Secondary of transformer T6

misalined.

ta.

12a.

d.

Correction

Replace defective component.

. Check the voltage from pin 3 of

the r-f amplifier tube V1 to
ground. If it is normal, then
switch 53-2 is probably defec-
tive.

. Chedc control P.

Check and replace faulty com-
ponents.

. Chedk, clean, and tighten the

ground connection to lug 4.
Short capacitor 46 with one
of equal capacity.

Refer to paragtaph 154.

13. Refer to paragraph 154,

14a.
b.

16a,

b.

Replace crystal unit.

Try two or three replacements;
if the oscillator still does not
work, reinsert the original tube.
Turn control L to CAL. and
check resistance of resistor R13.
Chedk capacitors C39 and C42.

Chedkc continuity of coil T7.

. Chedk primary resistance.
. Chedk resistance o! resistor

R15,
Replace capacitor C43.

Checdk for resistance from termi-
nals 2 to 4 on transformer T7.
Replace capacitor C41.

17. Replace tube V4.

18a.

Check resistance of secondary.

Chedc these components and
replace if necessary.

Turn control L to PHONE and
check the resistance of each re-
sistor individually,

. Turn controt L to PHONE and

cdheck each resistor individually.
Chedk component.

. Refer to paragraph 154.
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127. Localizing Trouble in Receiver Section-Continued

Symptom

A-F AMPLIFIER SECTION OF TUBE
V5 (185):

20. No signal passes through. Tube
voltages are normal.

21. Oscilldoms, motorboating, and

squeals.

22. Incorrect d-c¢ voltage on pin 4,

Other tubes normal.

23. Incorrect d-c voltage on pin 5.

24. No voltageonpin 7 ...........
SECOND AUDIC AMPLIFIER V§
{3Q4}:

25. No signal passes through. Tube
voltages are normal.

26,
normal.

27. Signal output very low. Volume
controls in maximum position.
Voltages normal. Headset nor-

mal.

124

Signal badly distorted. Voltages

204a.

an s

21a,

R

]
5]

b2
(]
sPap R Ta

24,

25a.

san s

SoRmn

27a.

. Capacitor C34B shorted

. Capacitor €56 leaky

Prabable trouble

A. F. GAIN control O may be
open or shorted to ground.

Defective tube
Capacitor C52 leaking
Capacitor C53 open

Plate and signal grid leads
may be too close together,
Capacitor C52 open

Capacitor C34B open

Capacitor C57 {(plate bhypass
for tube V6, 3Q4) may be open.
Capacitor C48 may be shorted
Resistor R20 open
Capacitor C50 shorted

Resistor R21 defective
Capacitor C52 shorted
Resistor R29 open

Primary coil of transformer T9
may be shorted to ground.

Defective tube

A, F. GAIN control O (R19B)
cpen or shorted.

Bias cell BT-1 defective
Tube defective
Capacitor C57 shorted or leaky
Primary of output transformer
T9 shorted.

Capacitor C54 open or shorted
Capacitor 53 leaking
Capacitor C57 defective
Tube gassy ..................
DIAL LIGHT-PUSH control K
defective.

Qutput IMPEDANCE switch S4
in incorrect position.

Capacitor C55 open
Tube V6 (3Q4) defective

Capacitor C34B open

. If the sidetone signal also is

low, the trouble is probably in
the output impedance-matching
transformer T9,

Capacitor C61 shorted .. ... ..
PHONES jacks J1 and J2 de-
fective.

Cotrection

28a. Chedk the resistance of R19A.
.. b. Replace tube,

¢. Replace capacitor (52.

d. Momentarily, short capacitor
C53 with one of equal capacity.

2la. Gently separate these leads as
far apart as is possible.

b.. Momentarily, short capacitor
C52 with one of equal capacity.

c¢. Momentarily, short capacitor
C34B with one of equal capa-
city.

d. Momentarily, short capacitor
C57 with one of equal capacity,

e. Replace capacitor C48,

22a. Check resistor R20.

b. Remove capacitor C50.

23a. Replace resistor R21,

b. Replace capacitor C52.

¢. Chedck resistor R29.

d. Replace C34B.

¢. Take a resistance checdk from
terminal 5 on transformer T9 to
ground. There should be infinite
(8) impedance, Be sure how-
ever that capacitor C34B is not
shorted or transformer may be
wrongly suspected.

24, Chedk tube,
25a. Check potentiometer R19B.

b. Replace bias cell BT-1,

¢. Replace tube.

d. Replace capacitor C57.

e. Check resistance between ter-
minals 2—5 on transformer T9.

262. Replace capacitor C54,

b. Replace capacitor C53,

c. Replace capacitor C57.

d. Replace tube.

e. When DIAL LIGHT-PUSH con-
trol K is not depressed, be sure
that both sides of tube 3QM4 fila-
ment light.

27a. For the following reproducers
turn IMPEDANCE control to:
Loudspeaker LS—7—GY 000
Headset HS-30-{*) ........... 250

b.

-0 RO

Momentarily, short capacitor
C55 with one of equal capacity.
Replace tube V6 (3Q4).
Replace capacitor C56.

Replace capacitor C34B.

Chedc the coi! resistances of
the transformer,

Replace capacilor C61.
Inspect and clean
jacks J1 and J2.

PHONES



127. Localizing Trouble in Receiver Section-Coniinued

Symptom

28. Incorrect d-c voltage on pins 2
and 6. All other tubes arc nor-
mal,

29. Incorregé d-¢ voltage on pin 4.
All othéer tubes are normal.

30. Incorrect d-c voltage on pin 7.

BFO TUBE V7 (IR5):

31, Bfo inoperative. No tone is heard
on CW,. or CAL. position.
PHONE operation is normal. All
d-c voitages are normal.

32. Incorrect é-c voltage on pin 2.
All other tubes are normatl.

33. Incorrect d-c voltage on pin 3.
All other tubes normal. Control
L on CW. or CAL.

34. No d-¢ voltage on pin 7. All
other tubes normal.

i 28a. Primary of

Probable trouble

transformer T9
open or shorted to ground.

b. Capacitor C57 shorted or leak-

11T+ S

c. Capacitor C56 shorted or leak-

¢«

29a. Resistor R23 shorted or open .

b. Capacitor C55 is shorted ....

30a. DIAL LIGHT-PUSH control K
{52) open or shorted.

b. Tube V6 (3Q4} defective ....

31a. Turn switch L to CW. With
a VIVM, take voltage reading
from pin 4 to ground of tube
V7 (1R5). Pin 4 should be 10
volts below ground potential.
If reading obtained shows pin
4 to be much less than —10
volts or even positive, then the

bfo circuit is not oscillating.
b. Tube V7 (1R5) defective . ... ..

¢. Resistor R25 may he open . e

d. Coil T8 may be open or
shorted .................

e, Capacitor C60 may be open ..

f. Coill T8 not alined ..........
32. Resistor R22 open or shorted ..

33a. Part of coll TB open ....... s
b. Capacitor C60 shorted .......
c.

d. Tube V7%

34a2. Short or copen in the supply
line to tube V7.

b. Tube V7 {1R5) defective ......

Correction

28a. Chedk primary resistance, and
resistance between terminals 3
and 4 which should be infinite
(8).

b. Replace capacitor C57,

¢. Replace capacitor C56,
29a. Replace resistor R23,

k. Replace capacitor C55.
30a. Check switch S2.

b. Replace tube VE (3Q4).

3la. See symptom 31b in probable
trouble column. If correct read-
ing is obtained, chedt capacitor
C51 for a possible open circuit.

. Replace tube V7 (1R5). Check-
ing not necessary.

¢. Short resistor R25 with one of
equal value,

d. Make resistance chedks on the
terminals of coil T8. Replace
coil T8 if another unit is avail-
able.

e. Short capacitor C60 with one of
equal value,

{. Refer to paragraph 155.

32. Replace resistor R22,

33a. Check the resistance between
terminals 2 and 4 of coil T8.
b. Replace capacitor C60.

c. Replace resistors R26 and R27.

d. Replace tube V7 (1R5).
34a. Remove tube V7 and check for
zero resistance between pin 7,
of sodket V7 and pin 7 of tube
V4 (1R5).
b. Replace tube V7 {IR5).




Figure 9o. Recelver lop, paris location.
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Figure o1. Receiver transformer and electrolytic capacitor terminal designations.
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Figure 92. Receiver botiom, parls location.
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Figure 93
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Figure gq4. Receiver boltom, paris location,

128. Receiver Tube Socket, Voltage and
Resistance Diagram

a. The d-c voltages given in figure 95 were
made with a 20,000-ohm per volt meter under
the following conditions, except as noted on
the diagram. Those voltage readings which
are marked with an asterisk (*) were made
with a VTVM,

(1) Switch E (on transmitter) at SEND.

(2) Switch F {on transmitter) at BAND
2-MO,

{3) Switch P (on transmitter) at CW-HI.

(4} TUNING control N on receiver tuned
to 5,100 kc.

(8) Control L on receiver at C.W.

9 Handbook AMN/GRC-3-GY

(6) Switch M at BAND 2.

(7) Controls G and P {A. F. GAIN and
R. F. GAIN) at full ON position, ex-
cept as noted.

(8) ANl voltages measured to chassis, ex-
cept as noted,

b. The resistance values were measured with
an ochmmeter under the following conditions:

(1) All resistances are measured with
tubes in sockets and are measured
from tube pin to chassis.

(2) Receiver is disconnected from trans-

mitter.
{3) Phone plug is disconnected from
PHONE jack.
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FIRST 1-F AMPLIFIER
v3
4

SEE CHART
BELOW
CONVERTER
ve
iIR5
445 i} 5 9
133K 280K BANDS 2 AND 3
LOMEG # % 100K BAND |
4100 -

R-F AMPLIFIER

+46
Q bk 4

SEE CHART

BELOW

+65

120K
tMEG %X
[+]

1.0 MEG
+1.4
i

*
* %

RESISTANCE MEASUREMENTS NOTES:
# INDICATES SWITCH IN CAL.
% INDICATES SWITCH IN PHONE POSITION.
HK SWITCH () IN ALL OTHER POSITIONS.

t—F AMPLIFIER
CRYSTAL 0OSC
v4

iRS

AND

+95 0
OO K% [<]
LO MEG % %

NG

DETECTOR
A-F AMPLIFIER

G

conTROL (O) AT MAX,
+ 1.4

AUDIO AMPLIFIER

t MEG

* %
DON'T TAKE THIS MEASUREMENT

VOLTAGE MEASUREMENTS NOTES:

# # INDICATES CONTROL (B} AT OFF,
NG INDICATES NO CONNECTION,

Vi PIN 3 (SCREEN) RESISTANCE TO CHASSIS| V3 PIN 3 [SCREEN) RESISTANCE TO CHASSIS
SWITCH R=F GAIN CONTROL SWITCH R—F GAIN GONTROL
POSITION MAX IMUM MINIMUM POSITION MAX IMUM MINIMUM

PHONE 190 K 100 K PHONE 120K 27K
cw 1.1 MEG 100 K cw S00K 27K
NET 1.t MEG 100 K NET 5.7 MEG 5.7 MEG
CAL 1.1 MEG 100 K caL 500K 27K

Figure 95. Receiver tube sockel, voltage and resistance diagram.
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129, D-c Resistances of Transformers and
Coils

The d-c resistances of the transformers and
coils in the receiver are listed below:

Tm:: ié);;rlner Terminals Qhms
TL oo Place test prods in- | BAND 1* 5
to 8-9 on power | BAND 2 5%
socket J3 to test BAND 3 i
all three prima-
ry coils of trans-
former T1,
A4-GND. BAND 3* S
3-GND. BAND 2 S
2-GND. BAND 1 G
T2 .o il 5-1 21
6-1 10
7-1 1
4-GND. BAND 3 Rehad
3-GND. BAND 2 S5
2-GND. BANMD t i
T™ oo 4-GND. BAND 3% 220,000
3-GND. BAND 2 220,000
2-GND. BAND 1 47 000
5-GND. BAND 3 S
. Remove tube V2
6-GND. BAND 2 S
Remove tube V2
7-GND. BAND 1 S
Remove tube V2
T4 ... .. 3-2 5
T5 ... .. 1-4 5
T6 . ........
T? e en 34 26
4.2 30,000
T8 ....... .. 1-4 Cannot be chedced
because capaci-
tor C58 is in
series with coil.
) - 2-5 1,200
1-3 350
3-4 22
LI6 o .oeven | oo 5%
With converter tu-
be V2 removed.

* Turn countrol M to the band Indicated for the terminals to be checked,
** Resistance negligible, .5 ohm or less.

130. Signal Substitution Notes

At times the condition arises where the trou-
ble-shooting charts will not disclose the source
of trouble in the receiver. For such a situation,
the signal substitution or signal tracing method
must be used.

& Signal substitution requires a source of
audio, i-f, and r-f signals. Signal Generator
1-72-(*) is suitable for this purpose.

b. In addition, a headset or permanent mag-
net loudspeaker such as Headset HS-30-(*) or
Loudspeaker LS-7-GY, respectively, is neces-
sary. In the tests indicated, ground the ne-

g+

53-1

Y ——
53-3: . | <"°

| $3-2

-
(rronE] [cw] [NET] [cad]
controL (O

SWITCH S3
Figure 906. Location of waler sections of switch §3.

A

gative lead of the signal generator to the
receiver chassis. For r-f signals connect the
other lead of the signal generator through a
110-uuf capacitor. For i-f signals, use a .05-uf
(microfarad) capacitor.

¢. Note the volume, and listen for serious dis-
tortion from the loudspeaker or headset at the
various points in the signal substitution proce-
dure. When working back from the output to
the input stages, decrease the output of the sig-
nal generator as much as possible. If possible,
compare the defective receiver with a receiver
known to be in good condition,

d. Check the wiring and soldering in each
stage during the procedure.

Caution: Do not remove shield cans from
transformers unless the trouble has been traced
to a specific unit. Do not damage the wiring by
pushing it back and forth during inspection.
Be careful not to damage the receiver in any
other way.

e. Misalinement of one or more stages of the
receiver will cause reduced output. Misaline-
ment of the h-f oscillator may prevent any
output.

f. When trouble is localized in a given stage,
first test the tube; then measure the voltage:
and finally measure the resistance at the tube
socket of that stage.

g. Trouble in a circuit or stage may not cause
changes in voltage and resistance measurements

13



at the tube socket. The instructions included in
this paragraph are merely used as a guide and
should suggest other procedures, such as volt-
age and resistance measurements on individual
parts,

h. Remove only one tube at a time when
testing. Check the number of the tube, and, if
it is not defective, return it to its proper socket
before amether tube is removed.

i. At each step, it is assumed that all previous
steps were completed satisfactorily. Isolate
and clear any trouble located before proceed-
ing with the succeeding steps.

131. A-f Tests

Place control L on PHONE position. For the
signal substitution method, use the following
procedure:

a. TRANSFORMER T9. Set Signal Generator
I-72-(*) to an audio freqrency note such as
1,000 cycles, and connect the hot lead through
a .05-uf capacitor to terminal 2 of transformer
T9. A weak undistorted signal should be heard
in the headset. If not, the trouble is isolated to
the components making up the output section.

b. AUDIO AMPLIFIER V6. Clip the hot lead
through a .05-uf capacitor to pin 3 of tube V6.
The signal should be heard with slightly
greater intensity in the headset. If no signal or
a decidedly weaker signal is heard, then either
tube V6 or its associated circuit is defective.
Refer to paragraph 127,

c. FIRST AUDIO AMPLIFIER V5.

(1) Place the hot lead through a .05-uf
capacitor on pin 5 of tube V5. If tube
V6 is found normal, the sighal heard
should be slightly lower than on pin 3
of tubke V6. If the signal is not heard
at all, the trouble thus has been traced
to the circuit comprised of resistors
R21, R19B, capacitors CH2, C53, C54,
and bias cell BT1. Also, the plate of
tube V53 may be shorted to another
element in the tube envelope.

(2) Next, clip the hot lead through a .05-uf
capacitor to pin 6 of tube V5. A louder
signal should be heard in the headset.

132

If not,
tube V5.

d. DETECTOR SECTION OF TUBE V5. For the
net series of tests, the signal generator should
be set to 456 kc with 30 percent modulation at
400 cycles. Connect the hot side of the signal
generator through a .05-uf capacitor to the
diode plate (pin3) of tube V5. The signal heard
should be of approximately the same magnitude
as for pin 6 of the same tube. If the signal is
not heard at all, the trouble therefore has been
isolated to the detector circuits. Refer to para-
graph 127

refer to paragraph 127 for

e. BFO V7. For checking the bfo only, all
modulation should be removed from the signal
generator, and control L on the receiver should
be set to C.W. position. Clip the hot lead to the
diode plate (pin 3) of tube V5. Increase the sig-
nal generator output volume until a beat note is
heard. If no sound is heard in the phones, the
bfo is not operating. Refer to paragraph 127.

132. I-f Tests

a. SECOND I-F AMPLIFIER V4, Place con-
trol L on PHONE. Restore the modulation to the
signal generator. Place the hot lead through a
05-uf capacitor on pin 2 of tube V4, If no signal
is heard, transformer T6 is probably defective
or out of alinement. Clip the hot lead through a
05-capacitor to the signal grid (pin 6). The
signal heard should be loud enough so that the
output volume of the signal generator will have
to be reduced. If a weak signal or no signal is
heard, refer to paragraph 127, tube V4,

b. FIRST I-F AMPLIFIER V3. Repeat the same
procedure as for the second i-f amplifier (par.
i32a). The signal heard should be very loud.

¢. CONVERTER TUBE V2.

(1} Connect the hot lead through a .05-uf
capacitor to the plate (pin 2) of tube
V2, If no signal is heard, transformer
T4 may be defective or misalined.

{2} To determine if the oscillator part of
the converter stage is at fault, measure
the d-c voltage from pin 4 to ground
with a VIVM. A reading of about —4
volts indicates that the oscillator sec-
tion is working.



133. R-f Tests

a. CONVERTER TUBE V2.
(1) Set the signal generator to a frequency

of 12 mc, modulated 30 percent at 400
cytles. Turn control M to BAND 1.
Tune TUNING control N to 12 mc.
Connect the hot lead through a capaci-
tor of 110-uuf capacity to the signal
grid {pin 6) of the converter tube V2.
#*loud, clear signal should be heard in
the headset, If not, either the oscillator
section is defective or the h-v supply
to the tube has failed. Refer to para-
graph 127

(2) Repeat the above procedure for the

highest and lowest frequencies in each
wave band,

h. R-F AMPLIFIER.
(1) Clip the hot lead of the signal genera-

tor through a 110-uuf capacitor o the
plate of the r-f amplifier (pin 2). The
signal should come through to the
headset with high volume for each of
the lowest and highest frequencies in
the three bands. If not, transformer
T2 probably needs realinement.

{2) Next clip the hot lead through a 110-

uuf capacitor to the signal grid (pin 6)
of tube V1, If the signal does not come
through louder than for any of the
other stages, the tube is defective or
the supply voltages to the tube are
incorrect. Refer to paragraph 127.

c. ANTENNA CIRCUITS (fig. 56).

(1)

(2)

Connect the hot lead through a 110-
uuf capacitor to terminal 8 of receiver
receptacle J3. Disconnect the ground
lead of the signal generator from the
chassis, and reconnect it to terminal
9 of receptacle J3. The signal should
come through loudly and clearly for
the high and low frequencies of all
three bands. If not, transformer Ti is
either defective or misalined.

The possibility that the antenna cir-
cuit may be defective within the trans-
mitter must not be overlooked. To
check this, remove the hot lead from
terminal 8 of receptacle J3, and re-
connect it to the ANT. binding post
on the transmitier. Turn control D

on the transmitter to PHONE. If the
signal does not come through with
loud volume, transformer T114, switch
S102F, or relay K101 may be defective.

134. Sectionalizing Trouble in the Transmitter
Section of Radio Set AN/GRC-9-GY

The transmitter section is constructed as a
compact unit that does not lend itself readily
to the usual methods used in sectionalizing
trouble in the average transmitter. Sectionaliza-
tion can be done best with a voltohmmeler,
since there are no visual indicaticns other than
the resonance indicator to determine whether
or not the transmitter is functioning properly.
A simple test is to set the controls for calibrat-
ing the transmitter against the receiver, such
as operating as a net station. If the beat note
is not heard, and the receiver is known to be
perfect, and it is impossible to tune the trans-
mitter to resonance by use of the resonance
indicator, the transmitter is probably defective.
Remove the transmitter by unfastening the four
catches and the connecting cable and pulling
the unit straight out of the case. Check all the
tubes, preferably by replacing them with others.
After it has been determined that the tubes are
satisfactory, check the voltages at the metering
socket with a voltmeter to determine whether
they are in conformance with the metering sock-
et voltage chart on the back of the transmitter
chassis. A reproduction of the chart is shown
below. If any of the voltages are abnormal, refer
to the sectionalization and localization charts.

Caution: Be very careful not to touch the
plate cap of power amplifier tube V103 (2E22).
It carries a potential of 500 volts to ground
at all times.

Metering Socket Voltages P, A.—High Power

Term. Term. Voltage ‘ Measursment
2+ 8— .10 | PLATE CURRENT-NO LOAD-
: 5 PHONE®*
3+ 0 Feem 180 SCREEN GRID-PHONE
4— | 74+ 40 SUPPRESSOR GRID BIAS.
PHONE
S— 7+ 60 GRID BIAS
6+ 7 105 MO.-MOD.-REC. PLATE
VOLTAGE
8+ 17— 500 PLATE VOLTAGE
I+ - 7— 6.3 FIL. VOLTAGE

Meter leads dangerous when power is on. Current in M. A, = volt. x 50.
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134. Sectionalizing Trouble in Transmitter Section of Radio Set AN/GRC-9-GY

Symptom
1. Transmitter inoperative. No volt- | 1a,
age between | and 7 at metering
sodket. Control D on CW key | b
down. All other metering sodket
voltages are normal,
2. No voltage hetween 6 and 7 of
metering sadcet. 2a
b.
c.
d.

3. No voltage between 8 and 7 of | 3a
metering sodket.
b.
be shorted. If
4. Beat note not heard when re- | 4.

Probable trouble

Carrection

Capacitor C132 shorted

Capacitor C115 shorted

. Switch S103D defective or dirty

Tube V104 defective
Capacitor C134 shorted
Capaciter C138 shorted .......

Keying relay K101 contacts 7
and 8 are shorted together.

If there is no voltage for only
one or two bands, any of capa-
citors C118, C119, or C120 may
on all bands,
either capacitor C101C or capa-
citor C121 is shorted.

MO or DOUBLER stage not oper-

I. See figure 80.
a. Replace capacitor C132,
b. Replace capacitor C115,

2. See figure 81.
a. Repair and clean switch 5103D,
&. Replace tube V104,
¢. Replace capacitor C134.
d. Replace capacitor C138,

34. Remove short and clean con-
tacts.

b. Inspect capacitors and remove
short. Replace capacitor C121.

4. Refer to paragraph 134.

ceiver-transmitter is set up for | ating.
net operation. Metering socket !

voltages are normal.
5. Beat note heard when receiver-

transmitter is set up for net |
operation. : rect
faulty.

6. Signal is radiated, but without 6a.

. Chedc meterin

between 2 an
reading is obtained,
POWER AMPLIFIER

Modulator tube V105 defective | 6a.

sodket voltage
8. If an incor-
the
stage s

5. Refer to paragraph 134.

Replace tube.

modulation on PHONE and MCW | b. Incorrect voltages on modula- b. See paragraph (35 (modulator).
positions of control D. tor tube elements.
¢, Suppressor grid of power ¢. See paragraph 135 (symptom 14}.
amplifier V103  incorrectly
biased.

d. MODULATOR stage circuit de- d.

fective.

See paragraph 135 {modulator).

135. Localizing Trouble in Transmitter
Section of Radio Set AN/GRC-9-GY

Because of the compactness of the transmit-
ter, it may be difficult to localize trouble with-
out first removing the main tuning capacitor
C101. This tuning capacitor is a complete
plug-in unit apd can be removed as follows:

a. Refer to figure 97. Remove the dial lock-
screws and dial knob from the main tuning
capacitor shaft on the front panel of the trans-
mitter. On some transmitter models, the dial
knob is held to the shaft by a small setscrew
which can be loosened with the larger Bristo
wrench contained in Case: Box BX-53-GY.

b. With a screw driver, remove all screws
marked “A"” and "B” on the bottom of the

134

transmitter assembly, and remove the cover
plate held on by these screws (fig. 98).

¢. Swing up the hinged back panel of the
transmitter to allow exposure of the main tun-
ing capacitor as in figure 99,

d. Remove the spade lug on the side of the
tuning . capacitor shown in figure 99.

e. Following this step, remove the three

capacitor retaining screws on the front panel
of the transmitter seen in figure 97.

f. Again, from the rear of the transmitter,
gently rock the entire capacitor assembly
toward and away from the back of the front
panel, lifting it outward at the same time.

Caution: Any variation in the plates that
might occur from the removal will seriously
affect the calibration of the transmitter.



CAPAGCITOR
RETAINING
SCREWS

DAL LOCK SCREWS
AND DIAL

Figure g7. Transmitter capacitor and dial retaining screws.

HINGED BACK
PANEL

Figure 98. Location of screws A and B.
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Figure 99. Back panel of fransmitter shown swung up to expose tuning capacitor,

135. Localizing Trouble in Transmitter Scction of Radio Set AN/GRC-9-GY

Probable trouble

Symptom ;
MASTER OSC 3A4 (V1i01): !

1. Master oscillator does not oscil- } ia,
late on either MO or XTAL | b,
position. All d-c supply voltages |
are normal®

C.
d.
e.

f.
g.

136

Faulty tube V101 ............
Grid coil between terminals 4
and 5 of transformer T101 is
open.

One of capacitors C146, C101A,
C102, C129, and C106B8 may be
shorted,

Grid resistor R102 is open ...
Capacitor C105 may be open .

Capacitor C103 may be open .

Capacitor C104 may be open .

Correction

Replace tube V101.

Chedk resistance between 4 and
5. Replace transformer T101.
Check resistance between ter-
minals 1 and 3 of transformer
TIi01.

Replace resistor R102.
Momentarily, short capacitor
C105 with one of equal capa-
city.

Momentarily, short capacitor
C103 with one of equal capa-
city.

Momentarily, short capacitor
C104 with one of equal capa-
city.



135. Localizing Trouble in Transmitter Section of Radio Set AN/GRC-9-GY - Continued

Symptom
2. Oscillator does not oscillate on

XTAIL position only. All d-c
supply voltages are normal.

3. Incorrmm d-c voltage on pin 3.
All other voltages are normal.

4. Incorrect d-c voltage on pin 2
or 6. All other voltages are
normal.

5. No voltage on pin 7

DOUBLER 3Ad (V102):

6. DOUBLER stage does noi pass
oscillator signal. D-c supply volt-
ages to tube are normal.

7. Incorrect d-¢ supply voltage on
pin 2 or 6.

8. Incorrect d-c supply voltage on
pin 3. All other voltages are
normal.

9. Incorrect voltage on pin 7

POWER AMPLIFIER 2E22, V103:

10. Power amplifier does nol pass
signal. Tube d-c supply vollages
are normal.

11, Excessive plate current, as indi-
cated by abnormal voltage at
terminals 2 and § on metering
socket.

12, Excessive signal grid current,

as evidenced by abnormally
high voltage from 5 to 7 on the
metering sodket.

|
i

2a,

o

Ja.

4a.

10qa.

d.

e

b,

12a.

. Choke coil 110! open

Probabie trouble

If oscillator does not oscillate
for only one or two crystals,
they are probably defective or
switches 5101D and S101E are
dirty or open.

Capacitor C103 shorted ......
Oscillator plate coil in trans-
former Tt0! mistuned.
Resistor Ri01 open

Capacitor 103 may be shorted

Open plate coil for one or
two bands.

Switch S101A open or dirty ..
Partially short one of capaci-
tors Cl46, Cl01A, C129, and
C106.

Resistor R110 open
Shorted regulator CR101

. Capacitor C109 or C1i0 open

Doubler coil T104A, T104B, or
T104C misalined.
KResistor R104 open
Switch 5101G or 51011 open or
dirty.

Resistor R105 open ..........
Relay K101 coatacts 9 and 10
defective.

Resistor R120 open
Capacitor C142 shorted
Resistor R121 open

Resistor R11G- open

Switch S101J or S101L open ..

Open circunit in one of p-a coils

" T104A, B, and C.
C.

P-a coils T107, T108, and T109
may be misalined.

Plate cap connection may be
faulty.

-Antenna circults or coils T107,
T108, and Ti09 are misalined.
Insufficient d-c grid Dias.
Check termingals 5 and 7 of
metering socket. If voltage is
too low, resistors R106, R107,
or relay coil K102A is open.

Screen grid

supply voltage
too

low. Check voltage be-

tween 3 and 7 of metering |

sacket on PHONE position of
contrzol D. If an abnormal
reading is obtained, check re-
sistors R124, R1!7, and RI18.

Capacitor C116 may be short-
ed.

Cotrection

2a. Replace the crystals. Clean or
replace the switch sections.

=

Replace capacitor C103.
c. Refer to paragraph 158 on aline-
ment.

3a. Check resistor, replace if de-
fective.

b. Replace defective capacitor,
4a. Replace faulty transformer.

b. Clean or replace switch S101A,
¢. Replace shorted capacitor.

. Replace resistor R1t0.
b. Replace reguldtor CR1GL.

fa. Momentarily, short capacitor
C108 or Cl110 with one of equal
capacity.

b. See paragraph 158 on alinement.

¢. Replace resistor R104.
d. Clean or replace switches,

. Replace choke L101,
b. Replace resistor R105.
¢. Check and clean contacts.

. Replace resistor R120.
b. Replace capacitor C142.
¢. Replace resistor RI21.

9. Replace resistor R110.

10a. Check switches and clean con-
tacts.
b. Check continuity of the three
p-a coils.
c. Refer to paragraph 158 on
alinement.

d. Repair plate cap connection.

1ta. Refer to paragraph
alinement,

b. Replace defective component.

158 on

12a. Replace defective components.

137



135. Localizing Trouble in Transmitter Section of Radio Set AN/GRC-9-GY - Continued

Symptom

13. ImproF Buppressor grid bias,
as evidenced hy voltage read-
ing from pins 7 to 4 on meter-
ing socket, on PHONE and
MCW,

14, Incorrect voltage from plate cap

of tube to ground.

Cautlon: There are 500 voilts to

ground on the plate cap of tube
V103 (2E22).

15, Incorrect d-¢ supply voltage on
pin 1 of tube.

MODULATOR 3A4 (V103):

16. No modulator wvoltage output.
Tube d-c supply voltages are
normal. No sidetone signal.

17. Modulator inoperative on MCW
position only of control D. Tube

d-¢ supply voltages are normal.

18, No sidetone signal sent to re-
ceiver. Otherwise, modulator

operates normally.

Incorrect d-c supply voltage on
pin 3.

20. Incorrect d-c supply voltage on

pins 2 and 6.

21. Incorrect d-csfupply voltage on

pin 7,
KEYING RELAY K101:

22. Relay does not operate when
key is depressed.

23. Relay, contacts chatter

138

13a.

14a.

17a.

18,

19q.
. Capacitor C137 shorted

20a.

21,

- 23a.

See

22q.

Probable trouble

Correction

Plate supply voltage may be
too low. Chede variable tun-
ing capacitor C101C for leak-
age. Capacitor Ci2f may be
leaking.

Overload relay K102 contacts
open.

Incorrect signal grid current.
The suppressor grid receives
its d-c bias from across relay
coil K102A and resistor R107.
Capacitor C117 may be shorted

Resistor R108 open ..........
Capacitor C121 shorted ......

One of ceoils T107, T108, and
T109 may be open.

. If the condition is only at

PHONE, contacts 14 and 15 of
relay K101 are defective.

Switch 5105-3 is open or dirty
Capacitor C115 is shorted . ...

. Resistor R111 or R{12 open ..

Open circuit in primary or
secondary of transformer T112.
Defective tube V105
Jadc J104 defective

Capacitor C143 defective ....
Defective tube V105

Potentiometer R115 (contral G)
open or dirty.

Resistor R113 open

Switch 83-3 in receiver is de-
fective.

Transformer T113 open be-
tween terminals 3 and 4. Choke
coil L103 open.

Capacitor C138 shorted. Capa-
citor C143 shorted.

Relay K10t contacts 17 and 18
are defective.

Resistor R110 open

figure 79.

Relay coil is open

Switch S10iN defective
Capacitor C133 shorted

Contacts do not close in the
proper sequence,
Contacts defective

b.

13a.

t4a.
. Replace capacitor C121{.

t7a.
. Replace tube V105,

18.

19a.

20a.

21,

22a.

23a.

Clean capacitor C101C. Replace
capacitor C121.

Refer to symptom 28 of this
chart.

See symptom 13 above.

Replace capacitor Ci17,
Replace resistor R108.

Check resistance of the coils.,

. Clean contacts of relay K101,

Repair switch S105-3.
Replace capacitor C115.

. Chedt resistor RI11 or R112.
. Chedck for continuity of trans-

former Tt12.
Replace tube V105,
Repair and clean the jack.

Replace capacitor CI136.

Replace potentiometer RIIS5.

Replace resistor R113,
Replace capacitor C137.
Inspect and repair switch $3-3.

Chedk for continuity.

. Replace defective components.

Repair and clean the contacts.

Check resistor R110,

Disconnect one end of resistor
RI25 and test for continuitv
through coil of relay Ki01.
Inspect and clean switch S101N,
Replace capacitor C131.

Refer to section V of chapter 6.

. Refer to section V nf chapter 6



135. Localizing Trouble in Transmitter Section of Radio Set AN/GRC-9-GY - Continued

Symptom

ANTENNA SWITCHING AND
TUNING CIRCUITS:

24. No signal fed to antepna ......

25. INDICATOR neon bultb will not
light. Signel is known to be
radiated

OVERLOAD RELAY K102:

26, Overload relay falls to open ..
27, Overload relay fails to close ..

28. Relay chatters

Probahle trouble

Refer to figure 76.

24. All continuity checks for each
position of control A can be
made with the aid of figure 76.

25a. Resistor R122 or R12Z3 open ..

b. Coil L104 open ..............
¢. Defective neon indicator 1101 .

26. Contacts jammed or bent ....
27. Coil KI102ZA open .............

28a. Contacts 15 and 16 of keying
relay K101 are defective.

b. Overload relay coil K102B is

OPEI «cvotiiiiiaraamaennens

T 103 i

{ CRYSTALS . |

Correction

24. Replace or repair defective com-
porent.

254. Check resistance and
faulty unit.
b. Check resistance of coil L104.
¢. Replace neon indicator.

replace

26. Replace relay K102

27. Disconnect the lead from pin 1,
and chedc resistance between
terminals 1 and 2.

2Ba. Clean and repair the contacts.

. Turn control E to OFF. Turn
control D to PHONE. Check re-
sistance between pin 3 and
ground. it should be 67 ohms;
if not, coil K102B is open.

TINOR"
TNoA

28

3A

B 3-4053

Figure 100, Transmitter parts location {top).

Lz Ciz

¢ 326 UNDERNEATH
g, SWITCH WAFER
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, JCAN CONTAINS | 102
[ % PR SR VY

5104

DIAL LIGHT

g CR101
T Ccrul C

s c13s

|"NOTE: VARIABIE TUNITNG CAPACITOR  C101 A.B,C  HAS BEEN REMOVED

Figure 101. Transmitter parts location {bottom).
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S101 H, I
i C1é 5102 R 115

CONTROLE) SIDE TONE VOL.

cno cy

5101

S10K, L
S1oTM-H . y ‘ $101C
TR e : RS AR Y W bl s G
cs g Y . ~ 510i A8
‘ . :
<

C 105
c g
_cm

cne —

8 3-4056

NOTE: YARIABLE TUNING CAPACITOR CI101 A, B, C

HAS BEEN REMOVED

Figure 102. Transmitter parls location {bottom).
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Figure 103. Transformer pin designation on transmitter.

MASTER OSC DOUBLER
Vi VG 2
3A4 Xag

a5k (313

2500 %%
ATOK
+60
MODULATOR
VIS5
A

30K

POWER AMPLIFIER VOLTAGE REGULATOR
V03 viQ4
2E2Z VRIOS

1500

PLATE CaP

NOTES:
! NG INDICATES NO CONNECTION.
2. % VOLTAGE MEASUREMENT MADE WITH A VTVM,
3. RESISTANCE MEASUREMENTS:
# INDICATES Cw POSITION OF SwitcH (§)
4 INDICATES OTHER POSITIONS OF SwiTGh (D)
%% INDIGATES [EHDNE] POSITION OF SWITCH ©
TRANSMITTER DISCONNECTED FROM POWER
SUPPLY AND RECEIVER. MICROPHONE AND
KEY DISCONNECTED.

Figure 104. Transmilter tube sodket vollage and resistonce diagram.
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136. Transmitter Tube Socket, Voltage, and
Resistance Diagram
(fig. 104)

The d-¢ voltage values given in the following
diagram were made witk a 20,000-chm per volt
meter, except those readings marked with an
asterisk {(*) which are measured with a VIVM.
The following control seltings were used:

a. Control F at BAND 2-MO,

b. Comtrol D at CW-HIL

c. Control E at SEND.

d. Supply voltage 500 and 105 volts to the
plates and screen grids, and 6.3 volts to the
filaments.

e. Control A, at WHIP position, is tuned to
the antenna being used. The resistance values
given in the diagram were measured under the
same switch conditions as the voltage charts
except that the transmitter was disconnected
from the receivér and power supply, and the
MIKE and KEY were disconnected. Variations
in switch positions are given in the chart at
the bottom of figure 95,

cHanGE conTroL (F)

SWITGH S10t

ar

t

-

™3
-~

ANT. SEL FCTOR

CONTROL
SWITCH SIOZ

A/;' lim

Do
o
€

K

\a I]

}

v

\NC conTroL (©) PHGNE] [MCW

SWITCH 5103 contror (@)
SWITCH SI105

Figure 105. Transmifter wafer switch sections,
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137. D-c Resistance of Transmitter Coils and necessary to perform the steps given in the

Transformers column headed “Condition”. If these steps are

In order to measure the resistance between not performed before the reading is taken, the
several of the contacts listed, first it will be value found will be in error.

or coll Terminals Ohms Conditioa
TIC1 1-3 .5 or less | Contrel F in BAND
4-5 .5 or less 1 position.
T102 1-3 .53 or less | Control F in BAND
4-5 .5 or less 2 position,
T103 1-3 | 2.0 or less | Control F in BAND
4-5 .5 or less 3 position.
TI04A 1-3 .5 or less | Control F in BAND
BAND 1 I position.
Tt04B 1-3 .5 or less | Control F in BAND
BAND 2 2 position.
T104C 1-3 .5 or less | Control F in BAND
BAND 3 3 position,
Ti07 . 1-3 .5 or less | Control F in BAND
1 position.
T108 1-2 .5 or less | Control F in BAND
2 position.
3-4 .5 or less | Control F in BAND
2 position.
TIO9 ... 1-2 5 or less | Contrel F in BAND
3 position.
32 5 or less | Controt F in BAND
3 position.
TI10A .. 1-2 .5 or less
3-4 .5 or less
1-3 5 or less
5-6 .5 or less
6-7 5 or less
5.8 5 or less
Tz ... 1-2 30 . Remove microphone
3-4 1,100 plug from MIKE
jadc, .
T113 i-2 725 | Unsolder all leads to
3-4 425 terminal 1.
Ti14 ... 1-5 .5 or less | Control A turned to
3-4 | 20 position 11,
Liot ...|.... . ... 10
Lio2 .., 1.2 .5 or less
1103 ... 1-2 600
Liod ...l 1.0
19115 S 11 | Disconnect the lead to
one of the X101 coil
terminals.
Ki02A .. 1-2 5,400 | Disconnect the lead to
terminal 1 of relay
K102,
K102B .. | 3-chassis 67 | Control E at OFF po-
sition.
Control D at PHONE
position.
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138. Sectionalizing Trouble in Generator
GN-58-A-GY

In order to test the Generator under load con-
ditions, it will be necessary to remove the top
part of the housing. To accomplish this, remove
the cover clamp lockscrews which fasten the
cover clamps to the side of the housing. After
opening the cover clamps, the top of the hous-
ing should come off easily when lifted straight
up. Figure 106 shows the generator with the
cover remowed. Next, loosen the screw which

holds the terminal strip insulating cover in
front of panel board 239, This will expose the
terminal board, and all voltage measurements
can be made at full load, using the contacts on
the board. The measurements are from each
terminal to ground.

Caution: Some of the voltages in the gener-
ator are of the order of 500 volts. Do not touch
any of the exposéd terminals or other connec-
tions with both hands. Keep one hand com-
pletely away from the generator.

138. Sectionalizing Trouble in Hand Generator GN-58-A-GY

1. Incorrect voltages from terminals ta.
32 and 21 to terminal 24. Ali other
voltages are normal.

Caulfon: There are 500 volts b.
across these two terminals.

worn,

2. Incorrect voltage from terminals
21 through 24. Other voltages are
normal.

Probable trouble

Brushes on h-v armature are la.
and springs have lost
their tension.

Choke coil 228-1 open ........ b.
¢. Capacitor 233-1 or 233-2 shorted c.

d. Choke coil 228-2 open

2. Resistor 229 open ..............

Correction

Chedck brushes and springs. Re-
place defective components. Be
sure to fit new brushes (par. 139}
Remove the brush to whidch coil
228-1 is connected and check the
resistance of the coil.

Further disassembly of generator
is necessary. See paragraph 139.
d. Further disassembly is necess-
ary. See paragraph 139.

2. Chedk resistance of resistor 229.

3. Incorrect voltage between ter-
minals 20 and 24.

3.

Chedk the h-v circuits {symptoms
1t and 2 above). If they check nor-
mal, then the l-v circuits is de-
fective, and further disassembly

3. Refer 1o paragraph 139.

is necessary.

4. Incorrect voltage between ter-
minals 23 and 24. All other volt-
ages are normal.

5. No voltage output from any of

the terminals. .

|
|
|
|

be open.

6. Voltage output varies within wide
limits.

139. Disassem#ly of Hand Generator

To determine which component in the hand
generator is at fault, it may be necessary to
remove the generator and chassis from the
bottom half of the housing. The procedure is
as follows:

a. Remove the crank handles and take the
generator off its leg supports.

10 Handbook AN/GRC-9-CY

4, Choke coil 225 open

‘ 5a. Field coil 237-2 or 237-1 open .. | 5a.

b. Voltage requlator is defective .
¢. Resistor 245 open
d. Resistor plaques 1 and Z may

Voltage regulator defective .......

4, Refer to paragraph 139.

Remove voltage regulater and
then chedc for continuity of field
coils. Further disassembly is
necessary.
b. See paragraph 139.
............ c. Check resistance of resistor 245.
d. See paragraph 139,

See paragraph 139.

b. Remove the seven screws located around
the flange of the right crankshaft coupling
housing {fig. 107).

c. Insert the tip of an old worn screw driver
between Generator GN-58-A-GY housing and
the coupling housing flange. Pry the assembly
away from the housing.

d. Pull the crankshaft coupling through the
hole in the housing.
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e. Remove the six screws around the flange
of the left crankshaft coupling housing.

f. Repeat step c above.

g. The hole in the housing is not large
enough for the left crankshaft coupling to be
passed through it and out of the housing.

h. Remove the terminal strip insulating
cover, shown in figure 106, from in front of
panel beard 239, exposing the spade lug con-
nections on the board.

i. Loosen the screws and remove the spade
lugs completely from the board. Make a written

IR

P

B e e

note on the color coding of the wires connected
to the terminals so that correct reconnection
can be effected.

i. Next remove the seven chassis retaining
screws around the top of the lower half of the
housing (fig. 106}.

k. Again, with the screw driver, pry the
chassis away from the sides of the housing. The
generator and filter assembly then can be lifted
out and away from the housing as seen in figure
107. With the generator removed from the hous-
ing, all the components are easily located.

GENERATOR
HOUSING .74
« COVER . <.

COVER CLAMPS =

2 : ‘ , CHASSIS
[ _ © RETAINING

SCREWS

Figure 106. Generator GN-s8-A-GY, disassembly illustration.
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removed from bottom half of housing.

GY

Pigure 107, Generator GN-58-A
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FHRUBOLT S92 237-7 GENERATING UNIT

Plgure 108, Cenerator GN-58-A-CY, parts location {(top).

. e
*; ARMATURE
i, - . " | . BEARING

"ENDPLATE
SPEED CHANGING

DRIVE HOUSING 2332
228- .
28-2 233-1 230

Figcure 100. Generator GN-58-A-GY, parts location (boltons).



140. Localizing Trouhle in Generator GN-58-A-GY

Symptom
1. H-v circuit defective ............ la.
Open ........
b, Capacitor
shorted .....
2. L-v circuit defective ............ 2a,
open ........
3. Excessive sparking under hrushes. 3
4. Both high and low output voit- da.
ages vary within wide limits, b.

141. D-c¢ Resistances of Generator

GN-58-A-GY Choke Ceils

Note. Remove Cord CD-1086-GY from power output
receptacle 240 before taking resistance readings.

Coil | Ohms

.27 J 10.5
226 e e .03
.3 A2
228-1 e 7.
2282 7.

Probable trouble

Choke coil 228-1 or 228-2 is 1 la.
233-t or

Choke coil 225, 226, or 227 is | 2a.

b. Capacitor 230 or 231 is shorted

Worn, dirty, or cracked brushes

Resistor 245 defective ........
Voltage regulator defective ..

Correction

Remove the positive h-v brush.

233-2 is | b. Replace capacitor.

Remove the positive low voltage
! brush. Chedk resistance of these
; coils.

b. Replace capacitor.

3. Replace defeclive bushes, being
. sure to fit new brushes to com-
mutator. See figure 113.

| 44. Replace resistor 245.
b. Replace voltage regulator.

142. Trouble-shooting Chart for Dynamotor-
Power Supply DY-88/GRC-9-GY

In order to trouble shoot the dynamotor power
supply, it is necessary to remove the power
supply from the case. Connect the power
supply to a radio set known to be good. Set
voltage selector switch control H206 (fig. 111}
to the proper setting corresponding to the
voltage of the battery to be used. Check the
DYN FUSE. Be sure it corresponds to the
voltage of the battery to be used as shown in
paragraph 43a. Note that the terminals on
output receptacle J202 are numbered (fig. 111}
These terminals are to be used to check the
output voltage of the dynamotor power supply.
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142. Trouble-shooting Chart for Dynamotor-Power Supply DY-88/GRC-9-GY

10.

.

12

13,

14,

150

Symptora

. No voitage from any terminai of

power output receptacle J202.

No voltage at terminal 20. Con-
trol E in SEND position.

. No voltage at termina! 32. Dyna-

motor runs. &£ontrol B in SEND
position,

No voltage at terminal 33. Con-
trol B in STANDBY position,
Vibrator hums.

No voitage at terminal 33. Con-
trol E in STANDBY position.
Vibrator does not hum.

No voltage at terminal 34. Con-
trol E in SEND position.

. No voltage at terminals 22 and

23. Control B in STANDBY

position.

No voltage at terminal 21. Con-
trol E in SEND position.

Low voltage at terminal 33. Con-
trol E in STANDBY or SEND
position.

High voltage at terminal 20. Re-
ceiver-transmitter in PHONE-
SEND position. Microphone bhut-
ton released.

No voltage at terminals 22, 23,
and 33. Control E in STANDRY
position.

No voltage at terminals 20, 32,
and 34. Control E in SHEND
position. Dynamotor does not
run.

No voltage at terminal 21 with
control E in SEND position. No
voltage at terminal 33 with con-
trol E in STANDBY position.
Fuse F201 keeps blowing con-
trol E in SEND position.

9a.

10a.

11a.

12a.
. K201 relay coil open.

144,

. Capacitor

. Fuse F201

Probable trouble

Fuse F202 open.
S203 open.
Power input cable open.

C214 shorted.

. R208 and R209 open.
. Choke L201 open.

H-v brushes defective.

Resistor R213 open.
Resistor R212 open.
Capacitor C230 shorted.
Vibrator defective.

Contacts 2 and 3 of relay
K202 defective.

Contacts 3 and 7 of relay
K203 open.

. Resistor R201 open.

. Ballast resistor R210 open.

Capacitor C216 shorted.
Capacitor C215 shorted.

. Capacitor C231 shorted.

Contacts 3 and 4 of relay
K202 open.
Resistor R212 open.

C229A or C229B
shorted.

Secondary of transformer T201
open between terminals 1 and
2 or between terminals 2 and 3.
Choke 1203 open.

Choke 1206 open.

R213 increased in value.

Resistor R211 open.
Contacts 3 and 5 of relay
K204 open.

K203 relay coil open.
Ballast resistor R210 is open.

Fuse F201 is open.

Contacts 11 and 12 of K202
are open.

. K202 relay coil is open.
13a.

Vibrator F201 is defective.

Capacitor €201, C202, C204,
C207, C208, C209, C210, C2i1
or C212 shorted.

not the correct
value for the voltage used.

9a.

10a.

11a.
. Replace ballast resistor R214QL

12a.

13a.

140.

Correction

Replace fuse.
Chedk switch 5203,
Chedk input cable.

. Replace C214.

Replace R208 and R209.

. Chedck for voliage at each end

of L201. If open, replace L201.
Check brushes. If worn, replace
with new ones.

Chedk resistance of R213.
Check resistance of R212.
Replace capacitor C230.

Replace vibrator.

Check for voltage at contacts
2 and 3 of relay K202 for com-
tinuity.

Check for voltage at contacts 3
and 7 of relay K203.

Check for voltage at each end
of resistor R201.

Chedk ballast resistor R210 for
continuity.

Replace capacitor C216.
Replace capacitor C215.

Replace capacitor C231.

Chedc for voltage at terminal=s
3 and 4 of relay K202

Check for voltage at each end
of resistor R212,

Replace capacitors C229A and
C229B.

Check continuity between ter-
minals 1 and 2 apd terminals
2 and 3 of transformer T20T.
Chedk continuity of choke L2033
with  vibrator removed fromn
sodeet.

Check continuity of choke 120%
with vibrator removed from
sodket.

Check R213. Replace if defec-
tive.

Replace resistor R211.

Chedck for veltage at terminals
3 and-5 of K204,

Chedk K203 coil for continuity.

Replace fuse F201.
Check K201 coil for continuity.
Replace K202 if defective,

Check continuity of K202 coill
Replace vibrater E201.

Chedk for shorted capacitor ams:
replace.

Replace fuse F201 as follows
30 amp for 6-volt operation,
20 amp for 12-volt operation,
and 10 amp for 24-velt opera-
tion.



Figure 110, Dynomoior-Power Supﬁly DY-88/GRC-¢-GY, cover removed, tbp view,
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Figure 111. Dynamotor-Power Supply DY-88/GRC-¢-GY, cover removed, bottom view.
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c207 Q 205

G203
c202—]

6V 580V c204 24V 12v

Pigure 112. Dynamotor D201 manufactured by AEG Germany.
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Section III. REPAIRS

143. Replacement of Parts

a. Most of the parts in Radio Set AN/GRC-9-
GY are readily accessible and easily replaced if
found defective. If the BAND change switches
need replacement, mark the wires connected to
the switch with tags or other devices to avoid
misconnection when the newswitch is installed.
Follow thig practice whenever replacement re-
quires the disconnection of numerous wires.

b. When removing screws from the units try
to keep the screws in individual groups corre-
sponding to the components which they fasten
to the chassis, This will spced vp the reassembly
process.

c. Be careful when resoldering not to allow
drops of solder to fall onto other wiring and
components. This may cause future trouble if
care is not taken.

144. Refinishing

Instructions for refinishing badly marred
panels on exterior cabinets are given in TM 9-
2851,

145. Replacing Brushes in Generator
GN-58-A-GY

a. There are standard replacement brushes
for Generator GN-58-A-GY, which are already
shaped to fit the contour of the armature, These
brushes also have polarity markings on them.
The brushes should be replaced so that the
polarity markings face upward, in the normal
operating position of the generator. If this is
not observed, damage to the commutator may
result.

b. Some brush replacements will necessitate
a sand-in operation to allow the brush to make
full contact with the armature. If the operation
is not performed, excessive heating of the brush
and commutato¥ will occur, also, excessive
sparking will ruin the commutator.

¢. Sanding-in may be accomplished by using
two strips of No.00 sandpaper about 5 incheslong
and almost as wide as the h-v and l-v armatures.
Wrap the strip of sandpaper around the com-
mutator with the sand surface out. Insert the
brushes in the brush holders, and replace the
brush caps over the brush spring so that the
brushes are pressed tightly against the sand-
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paper. Holding the ends of the sandpaper so
as to stretch it tightly against the commutator
{fig. 113), rotate the armature back and forth
until the full width of the brush face is making
contact against the sandpaper, as indicated by
the sanding marks or scratches on the contact
surface of the brush when the brush is removed
for inspection.

d. Never apply oil,.grease, or any other lubri-
cant to the brush, commutator, or brush holder.

CAUTION-WHEN FITTING
BRUSHES, USE SANDPAPER
WIDER YHAN BRUSH

RIGHT way

Figure 113. Correct and Incorrect methods of filting
a brush fo the commutator.

146. Replacing Brushes in Dynamotor-Power
Supply DY-88/GRC-9-GY

There are standard replacement brushes
furnished as spare parts with Dynamotot-
Power Supply DY-88/GRC-9-GY. These brushes
are already shaped to fit the contour of the
armature. To replace the brushes, proceed as
follows: .

a. Remove the power supply from its case.

b. Remove the four screws holding each of
the two access covers (fig. 110) to the dyna-
motor, The 12- and 24-volt brushes now are
accessible,

c. Remove the two screws holding the rear
cover to the dynamotor. The 6- and 580-volt
brushes now are accessible,
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Figure 114.1. Speed change drive housing, gasket, and cover removed.
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d. Unscrew the brush caps and remove the
brushes.

Note. The commutator arrangement will vary accord-
ing to the type of dynamotor used (fig. 112).

e. When replacing the brushes, be sure that
the polarity markings on the brushes face
upward, in the normal operating position of

the dynamotor. If this is not observed, the
commutator may be damaged.

f. Replace the brush caps, access covers,
and rear cover of the dynamotor,

Caution: Never apply oil, grease, or any
other lubricant to the brush. commnutator, or
brush holder.

BEARING 7.
URE SHAFT

Figure 1142, Generator GN-58-A-GY, sprocket gear, and sprocket chain removed.
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147, Removal of Armature of Generator
GN-58-A-GY

The armature is not to be repaired, except in
a depot maintenance unit. This information is
given for those units where the armature is to
be replaced, in case they are defective. The
procedure is as follows:

a. Remove all brushes.

b. Take off the speed change housing cover
by removing the six screws around the edge
of the cover (figs. 107 and 114.1},

c. Remove the screw that secures the sproc-
ket gear to the armature shaft (fig. 107).

Low vour G
BRUSHES

d. The sprocket gear is press-fitted to the
shaft. Pry it off gently (fig. 114.2).

e. Remove the two through-bolts from the
left generating unit endpiece ({fig. 115).

f. Pry the left generating unit endpiece away
from the generating unit, and slip it off the
armature shaft bearing. Be careful not to dam-
age any of the wiring. It may be necessary to
remove the left bearing plate so that the end-
piece can be forced off and away from the
bearing which is press-fitted to the armature
shaft.

g. The armature now can be pulled out
gently through the generating unit (fig. 116).

Figure 115. Generalor GN-58-A-GY, prying off generating unit left endpiece.
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148. Replacement of Armature of Generator
GN-58-A-GY

Reverse the disassembly procedure in para-
graph 147, being careful of the following:

a. The bottom through-bolt passes through
a connecting lug before it emerges from the
generating unit. Before screwing on the nut
to the bolt, be sure that the Jug is around the
bolt inside the generating unit.

b. Be sure that the sprocket chain is fitted
completely about the sprocket gear and is
sufficiently lubricated.

c. Do not forget to replace the gasket before
screwing on the speed change housing cover.

149. Removat of Armature of Dynamotor
D201

In general, repair or replacement of the
armature is not recommended. If possible,
replace the entire dynamotor. The armature
is not to be repaired, except in a depot
maintenance unit. This information is given
for those units where the armature is to be
replaced. Proceed as follows:

a. Remove power supply from its case.
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BRUSH COVER

Bigure 116.1, Typical dynamotor D201, exploded view.

b. Remove the dynamotor from the chassis.
(1) Disconnect the dynamotor wires at the
under side of the chassis (fig.111) by
loosening the screws which hold the
dynamotor wire spade lugs., Tag all
wires before removal.

(2) Remove the four screws and nuis
which hold the dynamotor to the
chassis.

(3) Gently pull the dynamotor up off the
chassis.

¢. Remove the screws which hold the front
and rear covers to the dynamotor. Remove the
covers (fig. 116.1).

d. Remove all brushes,

€. Remove the top through bolt.

f. Before removing the bottom through bolt,
loosen the cable clamp. Then, remove the
bottom through bolt,

g. Loosen and remove all wires at the ter-
minals at the front (fan) end of the dynamotor.
Be sure to tag all wires.

h. Use an Allen wrench to remove the two
screws holding the fan to the dynamotor.
Remove the fan,



i. Pry the front end piece away from the
dynamotor unit. Remove the front end piece
by pulling it off the dynamotor unit. Be careful
not to damage any of the wiring.

j. The armature now can be pulled out
gently through the dynamotor unit,

150. Replacement of the Armature of
Dynamotor D201

To replace the dynamotor armature, reverse
the disassembly procedure given in paragraph
149. Be sure to connect all wires properly.

151. Adjustment of Apparatus

a. TRANSMITTER TUNING CONTROL 1
KNOB. Be sure that when replacing the tuning

knob, the setscrew in the knob is tightened up
against the flat side of the tuning control shaft.
If the setscrew should be tightened incorrectly
on the round part of the shaft, the dial readings
on the knob will not correspond to the fre-
quency to which the tuning capacitor will
actually be tuned.

b. TRANSMITTER KEYING RELAY X!01.

Note. The adjustment of the relays in the radio set
are to be made only in fixed depot maintenance centers
by skilled personnel, and then only under extreme neces-
sity.

(1) The necessary sequence of operation
of the relay is as follows: Contacts 3
and 4 shall close before contacts 9 and
10, This is important, otherwise p-a
tube V103 may be ruined.

Figure 116.2. Armature removed from generating unit.
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{2) The air gap between contacts 4 and
5 and between 1 and 2 is .040 inch
minimum when contacts 3 and 4 are
closed. Contacts 9 and 10 are open
with an air gap of .25 inch minimum
when contacts 7 and 8 are closed.

(3) The contact pressures of the relay
contacts are 29 grams, plus or minus
3 grams.

¢. ADJUSTMENT OF VOLTAGE REGULA-
TOR IN GENERATOR GN-58-A-GY, A vibrating
contact-type voltage regulator i§ incorporated
in the hand generator. Adjust, only when ne-
cessary, with Signal Corps Gauge TL-127

(stock No. 6Q45127} according to directions
inside the cover of the generator.

d. ADJUSTMENT OF INDEX MARK OF
TRANSMITTER MAIN TUNING CAPACITOR.
The flat of the main tuning capacitor shaft
should be rotated to position for easy tightening
up of setscrew of the frequency control dial
after the assembly is replaced. The setscrew of
the frequency control dial must be seated on
the flat of the capacitor shaft, otherwise ca-
Iibration will be ihaccurate. To readjust dial
lock, place lock in approximately the normal
position, close clamp, and tighten mounting
S5CTews,

Section IV. RECEIVER ALINEMENT PROCEDURES

152. Test Equipment Used for Alinement of
Recelver Section of Recelver-Transmitter
RT-77/GRC-9-GY

a. SIGNAL GENERATOR. The signal ge-
nerator should be accurately calibrated ins-
trument producing modulated r-f signals, such
as Signal Generator I-72-(*). In addition to

456 kc, the unit must have a range of from

2 mc to 12 mc, covering the three bands of the

receiver. The signal generator should have an
output of impedance of approximately 100 ohms
for best results when the r-f and h-f oscillator
circuits are alined. For i-f alinement, these
values are not critical. The frequency cali-
bration of the signal generator is extremely
important in order that the receiver dial cali-
bration be correct.

b. OUTPUT METER. The output meter in
Test Set I-56-(*) is satisfactory.

- A0

Figure 117. Receiver top, altnement points,
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c. OTHER EQUIPMENT. Additional test
equipment necessary are Headset HS-30-(*),
a 110-uuf and .05-uf capacitors, and an
alinement tool.

153. Preliminary Alinement Procedures

a. Turn on the signal generator and allow it
to reach a stable operating temperature (ap-
proximately 15 minutes). Using the instruction
book furnished with the signal generator, see
that it is securately calibrated,

b. Stand the receiver on its right side; con-
nect the output meter by attaching the two
wires from it to Plug PL-55, and insert the
plug in one of the PHONES jacks. Plug the
headset into the other phone jack.

c. Any of the usual power supplies may be
used, but the battery power is recommended,
because it is a more constant power source.
If battery power is available, attach Cord
CD-1119-GY to the BATTERY receptacle on
the transmitter and to Battery BA-48.

d. Turn control E to STANDBY if Battery
BA-48 or Dynamotor-Power Supply is used. If
Generator GN-58-A-GY is used, turn control E
to SEND.

e. Allow the receiver and signal generator
to warm up for about 15 minutes before any
attempt is made at alinement.

154. I-f Alinement
(figs. 117 and 118}

Remove the bottom cover of the receiver
and refer to figure 91 for the placement of the
i-f transformers. Proceed with the following:

a. Loosen the tuning slug locknuts on the top
and bottom of i-f transformers T4, TS5, and T6.

b. Turn A.F. GAIN control O clockwise to
the maximum position. Turn R.F. GAIN con-
trol P clockwise to the maximum position. Set
contro! L to PHONE. Set the output IMPED-
ANCE switch in the back of the receiver
chassis for 250 ochms.

c. Cut out the avc voltage. This can be done
most easily by connecting a shorting wire
from the terminal board lead of resister R1 to
the chassis. The receiver will function normally
except that the avc voltage will be shorted to
ground. :

d. Set the output meter for an impedance of
250 ohms.

e. Set the signal generator at 456 kc. Set the
modulation at 30 percent at 400 cycles. :

f. Connect the ground side of the signal
generator to the receiver chassis.

g. Connect the hot lead of the signal gen-
erator output to the signal grid, pin 6 of the
second i-f amplifier tube V4, through a .05-uf
capacitor.

OSC.COM °
_TRIMMERS .

Filgure 118. Receiver botiom, alinement poinis,

11 Handbook AN/GRC-9-GY
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h. Adjust the signal generator attenuator to
produce an approximate midscale reading on
the visual indicating output meter.

Note. As alinement progresses, it may be necessary
to reduce the signal generator output to keep the out-
put meter on' scale,

i. Adjust the top and bottom screws on i-f
transformer T6 untill a maximum reading is
obtained on the visual indicating cutput meter.

j- Tightan the iocknuts slightly, maintaining
the peak output.

k. Repeat steps g, h, i, and j above for each
of the other two i-f transformers. For trans-
former TS5, connect the hot lead of the signal
generator to pin 6 of tube V3. For transformer
T4, connect the hot lead to pin 6 of the con-
verter tube V2,

1. When the hot lead is on pin 6 of the con-
verter tube, recheck the settings on all the i-f
transformers and then tighten the locknuts
snugly, being careful to maintain maximum
reading on the output meter.

155. Bfo Alinement

To aline the bfo, use the following procedure:

a. Set the TUNING dial control N at 2 me.

b. Set control L at C.W.

¢. Turn A.F. GAIN contro! O clockwise to
its maximum position.

d. Set the signal generator at 456 kc with
no modulation.

e. Clip the hot side of the signal generator
output to pin 6 of tube V2,

f. Loosen the locknut on the top of the bfo
coil T8 and adjust the tuning slug screw for
a zero beat, '

g. Tighten the locknut, being careful to
maintain zero beat after the nut is tightened.

156. R-f Allnement

a. PRELIMINARY ADJUSTMENTS. . For the
r-f alinement on each of the three bands, the
following steps apply:

(1} Set the wvisual indicating output meter
at 250 ohms,

{2} Set the IMPEDANCE switch on the
receiver chassis at 250 ohms.

(3) Set control L to PHONE,

(4} Modulate the signal generator output
30 percent at 400 cycles,

(5) Connect the ho! lead of the signal
generator output to the ANT. binding
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post through a 110-uuf capacitor. Con-
nect the ground lead to the receiver
chassis.

{6) Control A in the transmitter must nct

be set at position 9, 10, or 11,

{7} Disable the avc voltage supply as in

paragraph 154c.

b. BAND 1 ALINEMENT.
{1} To aline the receiver at the 1-f end of

)

BAND 1, proceed as follows:

(a) Set the signal generator at 6.6 mc.

{b) Turn control M to BAND 1.

{c) Set the receiver TUNING dial to
exactly 6.6 mc,

(d) To aline the BAND 1 coil of r-f
transformer T2, carefully adjust the
coil 1 tuning slug screw (on the top
of the receiver chassis) for a maxi-
mum deflection on the cutput meter.

(e) To aline the BAND 1 coil of ANT.
transformer T1, carefully adjust the
coil 1 tuning siug screw {on the
top of the receiver chassis) for a
maximum deflection on the output
meter.

{(f) To aline the BAND 1 coil of OSC.
transformer T3, carefully adjust the
coil 1 tuning slug screw (on the top
of the receiver chassis) for a maxi-
mum deflection on the output meter.

To aline the receiver at the h-f end

of BAND 1, proceed as follows:

(a) Set the signal generator at 12 mec.

(b) Set the receiver TUNING dial at
exactly 12 mc,

{c}) Carefully adjust OSC. BAND 1
trimmer capacitor C27 {on the bot-
tom of the chassis) for a maximum
deflection of the output meter.

Cautlon: It may be found that
there are two positions of the OSC.
trimmer capacitor C27 which will
give a maximum reading on the
ouiput meter, In this situation, the
trimmer setting which has less ca-
pacity, is the cotrect one. Referring
to figure 119, a capacitor setting at
A gives the same capacity as at A’
because of the circular construction
of the trimmer, and either setting
may be used. If the capacitor adjust-
ment, however, results in the out-



SETTING A

SETTING A'

EITHER ONE OF SETTINGS A AND A'

MAY BE USED IF MAXIMUM DEFLECTION
1S OBTAINED AT THOSE SETTINGS.

IF MAXIMUM DEFLECTION 1S OBTAINED
WITH SETTINGS A, A" AND ALSO
SETTING 8, USE ONLY SETTING A OR
A' SINCE THESE SETTINGS WILL GIVE
MINIMUM CAPACITY, SETTING B IS
iINCORREGT.

(3)

SETTING B
Figure 119. Defermination of the correct seltings for OSC. trimmer capacitors Cas, C26, and Cay.

put meter indicating a peak at two
points such as at A and B, the cor-
rect setting is at A, which gives the
minimum amount of capacity.

(d) Adjust the R. F. GAIN BAND 1
trimmer capacitor C17 (on the bot-
tom of the receiver chassis) for
maximum deflection of the output
meter,

{e) Adjust the ANT. BAND 1 trimmer
capacitor C6 (on the bottom of the
chassis) for a maximum deflection
on the output meter.

Repeat the entire procedure from step

{d) above of the 1-f alinement to cor-

rect any errors due to interaction of

adjustments. It may be necessary to
repeat these operations twice. This

depends on the initial degree of mis-
alinement,

. BAND 2 ALINEMENT.
(1} To aline the receiver at the 1-f end of

BAND 2, proceed as follows:

(@} Turn control N to BAND 2.

(b) Set the signal generator at 3.6 mc.

{c) Set the receiver TUNING control N
to exactly 3.6 mec,

(d) To aline the BAND 2 coil of r-f
transformer T2, carefully adjust the
coil 2 tuning slug screw (on the top
of the receiver chassis) for a maxi-
mum deflection on the output meter.

(e) To aline the BAND 2 coil of ANT.
transformer T1, carefully adjust the
coil 2 tuning slug screw (on the top
of the chassis) for a maximum de-
flection on the output meter.

(fi To aline the BAND 2 coil of OSC.
transformer T3, carefully adjust
the coil 2 tuning slug screw (on the
top of the chassis) for 2 maximum
deflection on the output meter.

{2) To aline the receiver at the h-f end of

BAND 2, proceed as follows:

(8) Set the signal generator at 6.6 mc.

(b) Set the receiver TUNING dial to
exactly 6.6 mc.

(c} Carefully adjust OSC. BAND 2
trimmer capacitor C26 {on the bot-
tom of the chassis) for a maximum
deflection on the output meter. Re-
fer to figure 119,

{d) Adjust the R, F. GAIN BAND 2
trimmer capacitor C16 (on the bot-
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tom of the chassis) for a maximum
deflection on the cutput meter.

(e) Adjust the ANT. BAND 2 trimmer
capacitor C5 (on the bottom of the
chassis) for maximum deflection
on the output meter,

(3) Repeat steps (d) and (e) above of the
1-f alinement of BAND 2 to correct
any errors due to interaction of ad-
justments,

d. BAND 3 ALINEMENT.

(1) To aline the receiver at the 1-f end of

BAND 3, proceed as follows:

(a) Turn control M to BAND 3.

{b) Set the signal generator at 2 mc.

(c) Set the receiver TUNING control
to exactly 2 mc,

(d) To aline the BAND 3 coil of r-f
transformer T2, carefully adjust the
coil 3 tuning slug screw (on the top
of the receiver chassis) for a maxi-
mum defiection on the output meter.

{e) To aline the BAND 3 coil of ANT.
transformer T1, carefully adjust the
coil 3 tuning slug screw (on the
top of the chassis) for a maximum
deflection on the output meter.

() To aline the BAND 3 coil of OSC.
transformer T3, carefully adjust the
coil 3 tuning slug screw {on the
top of the chassis) for a maximum
deflection on the output meter.

{2) To aline the receiver at the h-f end
of BAND 3, proceed as follows:

(a) Set the signal generator at 3.6 mc.

(b) Set the receiver TUNING dial to
exactly 3.6 mc.

{c) Carefully adjust OSC. BAND 3
trimmer capacitor C25 (on the bot-
tom of the receiver chassis) for a
maximum deflection on the output
meter (fig. 119).

(d) Adjust the R. F. GAIN BAND 3
trimmer capacitor C15 {on the bot-
tom of the chassis) for a maximum
deflection of the output meter.

(e} Adjust the ANT. BAND 3 trimmer
capacitor C4 (on the bottom of the
chassis) for a maximum deflection
on the output meter.

(3} Repeat steps (d) and (e) above of the
1-f alinement of BAND 3 to correct
any errors due to interaction of ad-
justments.

157. Crystal Calibrator Oscillator Alinement

The adjustment of the iron slug in trans-
former T7 is made by the manufacturer and
the necessity of its being reset is very unlikely.
The position of the slug will not change the
frequency output of the crystal oscillator to
any extent, therefore, do not attempt to adjust
the crystal oscillator output.

Section V. TRANSMITTER ALINEMENT PROCEDURES

158. Test Equipment Used for Alinement of
Transmitter Section of Receiver-
TRANSMITTER RT-77/GRC-9-GY

To aline the transmitter, use the following
equipment:

a. Frequency Meter Set SCR-211-(*).

b. A volimeter with an internal resistance of
1,000 ohms peg volt or more. Correct metering
socket -voltages are found on the back panel
of the transmitter (par. 134).

c. A power source for operation of the trans-
mitter. A stable source should be used such
as Dynamotor-Power Supply DY-88/GRC-9-GY,
although Generator GN-58-A-GY can be used
if necessary.

d. Dummy antenna load of 72 ohms or 5,000
ohms noninductive resistance with a rating of
20 watts or higher.
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159. Transmitter Alinement Procedure
(figs. 120 and 121)

a. Remove the power cable from the trans-
mitter.

b. Unfasten the catches and remove the
transmitter from its case. Be careful not to
damage the p-a tube,

c. Attach the power cable to the power re-
ceptacle on the front of the panel.

Caution: Be careful, since the top cap of the
output ' tube and many other points carry
approximately 500 volts when the power is
turned on.

d. Set switch D to PHONE-HI.

e. Set switch F to BAND 1-MO.

f. Turn the ANT. SELECTOR switch A to
WHIP position 4, and adjust the ANTENNA



Figure 120. Transmiiter alinement poinis, top of chassis.

TUNING control C to 10. Do not use any posi-
tion lower than 10, since misalinement will
result.

g. Set the frequency meter to 11,200 kc.

h. Set control H (OSC. CAL. control) to
midposition.

i. Set the FREQ. CONTROL I knob on the
transmitter to the setting indicated on the
calibration chart for 11,200 ke.

j. Press the microphone button and listen in
the phones connected to the frequency meter
for the signal from the transmitter. Adjust the
mo BAND 1 (MO) trimmer (C106B) to exactly
zerc beat, If the 200-kc¢ crystal in the.receiver
is used instead of the frequency meter, pro-
ceed as instrugted in paragraph 53,

Note. Since Frequency Meter SCR-211-(*} can give
beat notes between harmonics of the transmitter and

frequency meter, measurements of the transmitter fre- -

quency should be taken at several points on the dial to
be sure that the transmitter has been alined to the cor-
rect frequency, and that it has calibrated closely over
its entire range. If a check is made at several points
and it is found that only the one at which the adjust-
ment has been made is closely on frequency and that
the other points checked are considerably in error, it is
probable that the wrong beal note was used in the

frequency meter and that none of the frequencies are
correct.

k. Connect the negative lead of the 1,000-ohm
per volt meter to point No. 5 on the metering
socket and connect the positive lead to the
chassis or pin 7, using the 100-volt scale on
voltmeter,

1. Adjust the doubler trimmer (C111) BAND
1 for maximum output indication on the meter.

m. Using approximately a 3-volt scale of the
meter, connect the positive lead of the meter
to point No. 2 and the negative lead to point
No. 8 of the metering socket.

Caution: Be careful, since both ends of the
meter connected in this way are approximately
500 volts above the chassis.

n. Adjust the power amplifier trimmer (C118)
BAND 1 for MINIMUM indication on the
meter.

o. Set the FREQ. CONTROL I knob on the
transmitter to the setting indicated on the cali-
bration chart for 6.6 mc. Using the 100-volt
scale, connect the negative meter lead to pin
5 and the positive lead to pin 7 of the metering
socket. Adjust the BAND 1 DOUBLER screw

165



Figure 1a1. Transmitter alinement points, back of dhassis.

on coil T104 (core) for MAXIMUM voltage
and tighten the locknut.

p. Using the 3-volt scale, connect the nega-
tive meter lead to pin 8 and the positive meter
lead to pin 2 at the metering socket. Adjust
BAND 1 (PA) iron core for MINIMUM voltage
on the meter and tighten the locknut.

q. Repeat ogperations as described in sub-
paragraphs k71, m, and n above in their proper
sequence,

r. Connect the 5,000-ohm carbon resistor
from the ANT. post on the transmitter to some
bare metal part of the chassis of the trans-
mitter. Turn the ANT. SELECTOR switch A
to REEL 5, 6, 7, or 8, whichever will resonate.
Rotate ANTENNA TUNING knob (control C)
until INDICATOR glows brightest.

8. As a final check to insure proper alinement,
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the transmitter should be tuned at one end of
the frequency band and then at the other. At
the same time, adjust khobs A and C at each
end of the band. This is done to make the indi-
cator glow at normal brilliance and assures
that the antenna coupling circuits can be tuned
to resonance at each end of the band.

t. The alinement of the transmitter is now
complete on BAND 1. The same procedure will
be carried out for BANDS 2 and 3 using aline-
ment frequencies of 6,100 kc and 3,600 kc for

" BAND 2 and 3,300 kc and 2,000 ke for BAND 3.

u. Remove the power cable as a safety
measure,

v. Replace the transmitter in its case.

Note. Transmitter alinement without test equipment
is virtually impossible. Never attempt to aline the
transmitter without a voltmeter.



Section VI. FINAL TESTING OF RECEIVER SECTION

160. General

Sections VI and VII are intended as a guide
to be used in determining the quality of a re-
paired Radio Set AN/GRC-9-GY. The minimum
test requirements outlined in paragraphs 163
through 188 may be performed by maintenance
personnel with adequate test equipment and
the necessary skills. Repaired equipment meet-
ing these requirements will furnish uniformly
satisfactory operation,

161, Test Equipment Required for Final
Testing of Receiver Section

The instruments needed for testing the re-
paired equipment are listed below:

a. Signal generator with a frequency range
from 2 mc to 12 me. It should be capable of
producing a signal modulated 30 percent at
400 cycles. Signal Generator I-72-(*) is suitable.

b. A vacuum-tube microvoltmeter if there is
none available in the signal generator. It should
be capable of reading from 0 to 500 microvolts,

¢. Output meter having a range of at least
90 mw (milliwatts) and should be sensitive
enough to have one midscale reading for
10 mw. It also should have a 4,000-ohm input
impedance,

162, Recelver Section Preliminary Adjust-
ments

All receiver measurements are made under

the test conditions listed below, unless
otherwise indicated:

Dummy antenna . .110 uuf

Standard output . .10 mw or 6.3 volts in

a 4,000-chm nonin-
ductive load
. 4,000 ohms noninduc-
tive
..... Signal-plus-noise to
noise ratio (10:1)
..... 30 percent at 400
cycles
Controls O and P . .Set at maximum
The signal generator is connected to the ANT.
binding post on the transmitter through the
dummy antenna specificl above. The output

Load impedance
Power ratio

Modulation

meter should be connected to one of the
PHONES jacks. Then the receiver is tuned to
resonance at each of the test frequencies. The
transmitter control C is set at the approximate
center of its range, and the antenna selector
switch (control A) is set to WHIP position 1.

163. Sensitivity Test

a. GENERAL. Sensitivity test input is ex-
pressed in microvolts and is the least input sig-
nai which, when modulated 30 percent at 400
cycles and fed into the receiver, will produce
the standard cutput of 10 mw with controls O
and P at maximum settings. The test is con-
ducted to give a signal-plus-noise ratio of 10
to 1. The sensitivity is measured at the follow-
ing test frequencies:

Band High Medivm Low
1 12 mc 9.3 mc 6.6 mc
2 6.6 mc 5.1 mc 3.6 mc
3 36 me 2.8 mc 2.0 mc

b. C-W SENSITIVITY TEST. The procedure
is as follows:

(1) Turn contfrot L to C'W,

(2) Adjust TUNING control N to the test
frequency.

(3) Set the signal generator to the same
unmodulated test frequency.

(4) Adjust the A.F. GAIN control O and
the signal generator output control
until the output meter reads 10 mw.

(5) Detune the signal generator to at least
20 kc away from resonance and adjust
the R. F. GAIN control P until the
output meter reads 1 mw.

(6) It is probable that when the signal
generator is set again at the resonant
frequency, the output meter no longer
reads 10 mw. Readjust the volume
controls until it has the correct reading.

{7) Repeat steps 5 and 6 above until the
condition is maintained where the out-
put meter reads 10 mw with the signal
generator on resonance and 1 mw with
the generator detuned, for the same
setting of receiver and signal genera-
tor volume controls.

(8) The sensitivity is then the signal volt-
age input to the receiver when the out-
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put meter records 10 mw after the
conditions in step 7 is found.

c. PHONE SENSITIVITY TEST. The pro-
cedure is as follows:
{1) Turn control L to PHONE.
{2) Adjust TUNING control N to the test
frequency.,
(3) Set.the signal generator to the same
frequency, modulated 30 percent
at 400 cycles,
{4) Adjust the A.F. GAIN control O and
the signal generator output control
until the output meter reads 10 mw.

(5) Remove the modulation from the sig-
nal input and adjust the R.F. GAIN
control P until the output meter reads
1 mw,

{6) When the modulation is removed, the
output is no longer 10 mw. Readjust
the volume controls until it is 10 mw.

(7) Repeat steps 5 and 6 above until the
condition is maintained where the out-
put meter reads 10 mw with the signal
generator modulated and 1 mw with
the generator unmodulated, for the
same setting of receiver and generator
volume controls.

(8) The sensitivity is then the signal volt-
age input to the receiver when the
output meter records 10 mw and when
the condition in step 7 is found.

d. SENSITIVITY VALUES. For a receiver
output of 10 mw at a signal-plus noise to noise
ratio of 10, the sensitivity figure of the receiver
should be not more than 3 microvolts for c-w
reception, and not more than 10 microvolts for
phone reception.

164. Selectivity Test

The selectidfity test gives an indication of
the shape of the bandwidth or band-pass
characteristics of the tuned circuits in the re-
ceiver. The selectivity is measured at 6,600 kc
(BAND 2).

a. The signal generator is set at 6,600 ke,
modulated 30 percent at 400 cycles, and has
an initial input of 10 microvolts.

l?. Receiver volume controls O and P are
adjusted so that a 10-mw output is indicated

168

on the output meter. These controls are not
changed for the remainder of the test.

c. The input voltage from the signal genera-
tor is successively increased to 2, 10, 100, and
1,000 times its initial value and, at each value
of signal strength, the signal generator is de-
tuned on each side of 6,600 kc so that the re-
ceiver will produce exactly a 10-mw output.

d. The selectivity of the receiver is within

the following limits, using the above steps.
Tolal bamdwidth (kc)

Signal penerator input Minimum®  Maximum
2 x initial setting . ... ... 3.5 ——
10 x initial setting .. .. ... — 12
100 x initial sefting . ... ... —_ 20
1000 x initial setting .. ... .. — 30

*Minimum indicates that for a skgnal genmerator input of Z z inltal
setting there should not be less than 3.5 kc between the two points
{on either side of 6,600 kc} at which the power output will be equat
to the 10-mw prevalling at the lnitial input of 40 microvoits,

165. Image Frequency Rejection Ratio

This is defined as the ratio of signal input
voltage at the image frequency to the signal in-
put voltage required at the desired frequency,
with the receiver power output being the same
for both frequencies. The image frequency re-
jection ratios for the receiver should be—

Band Ratio
1 Greater than 50 to 1
2 Greater than 250 to 1
3

Greater than 1000 to 1

The image frequency rejection ratio is deter-
mined at the high, middle, and low end of each
band. Proceed as follows:

a, Set the output voltage of the signal genera-
tor at 10 microvolts with a 400-cycle signal
modulated 30 percent.

" b. The receiver volume controls are adjusted
to produce a 10-mw output indication on the
output meter.

c. Tune the signal generator to the image
frequency of the resonant frequency to which
the receiver TUNING control N is set. The im-
age frequency is 912 kc¢ plus the resonant fre-
quency. Image ratio is obtained by dividing
the microvolts necessary to procedure a 10-mw
output at image frequency (912 kc plus reso-
nant frequency) by the microvolts required for
the same 10-mw output at the resonant fre-
quency, the volume control being in the same
position for the two measurements.



166. I-f Rejection Ratio

The i-f rejection ratio should be greater than
100 db at all frequencies within the 2 mc to 12
mc bandwidth of the receiver. It is measured
at the low end of each band, 2 mc, 3.6 mc, and
6.6 mc. The input voltage of the signal generator
is 10 microvolts at resonance. The receiver vol-
ume controls are adjusted to produce 10-mw
output. The ratio is obtained by dividing the
microvolts mecessary to produce 10-mw output
at the i.f. (456 kc), by the microvolts required
for the same output at the resonant frequency,
the receiver volume controls being in the same
position for the two measurements.

167. A-f Outiput

a. The maximum power output of the re-
ceiver should not be less than 90 mw at all fre-
quencies from 250 to 2,500 cps (cycles per sec-
ond) for both 250- and 4,000-ohm output im-
pedances. Also, for these impedances, the maxi-
mum undistorted output {less than 10 percent
distortion) should be not less than 75 mw at

all frequencies from 250 to 2,500 cps.

b. The input level of the test signal is set to
500 microvolts at 5,100 kc modulated at 30
percent, and the receiver is tuned to resonance.
The af is varied, and receiver volume control
O is adjusted to maximum undistorted output
at each af. Maximum undistorted power output
is defined as the maximum power output which
contains less than 10 percent total harmonic
distortion (root-mean-square voltage).

168. Audio Fidelity

a. With both 250- and 4,000-ohm output im-
pedances, the maximum undistorted output at
all frequencies from 250 to 2,500 cps should be
within +2 db or —5 db (decibel} of the output
at 400 cps.

b. The input level of the test signal is set to
500 microvolts at 6,600 k¢ (BAND 2) and
modulated at 30 percent at 400 cps. The receiver
is tuned to 6,600 kc and the receiver volume
controls are set to produce an output meter
reading of 10 mw. The volume controls should
not be touched for the remainder of the test.
The a-m frequency is varied, while the modula-

tion remains at 30 percent for all modulation
frequencies,

169. Calibration Accuracy

a. The dial calibration should be accurate to
within 30 kc on BANDS 2 and 3 and 50 kc on
BAND 1.

b. The calibration accuracy of the receiver is
checked at 200-kc intervals over the entire fre-
quency range of each band, starting at 2,000 kc.
The dial is turneéd in the direction of the in-
creasing frequency for each check point.

c. See paragraph 48 for calibration operation.

170. Crystal Calibrator Circuit

a. With the receiver set to CAL. and the vol-
ume controls set at maximum, the power output
of the receiver is measured at each crystal
check point as the receiver is tuned through the
entire frequency range. The power output indi-
cated by the output meter should be a minimum
of 10 mw.

b. The crystal calibrator oscillator circuit
should have an accuracy of plus or minus 20
cps at 200 k¢ when using standard Crystal Unit
CR-2/U-GY which is calibrated to plus or minus
18 cps.

¢. The spurious response should have a re-
jection ratio of more than 27 db compared to
the crystal check points on either side of the
particular spurious response. With the receiver
set to CAL. and volume controls set to maxi-
mum, the receiver is tuned over the entire range
and spurious responses are nofed. The receiver
is tuned to the weaker of the crystal check
points on either side of each spurious response,
and the R, F. GAIN control P is reduced so
that the receiver output is 50 mw. The receiver
then is tuned to the spurious response without
disturbance of the volume control. The spurious
response power output reading should be less
than .1 mw.

171. Beat Frequency Oscillator

The bfo is checked at 6,600 kc (BAND 2J.
The volume controls are adjusted to produce
an output of 50 mw at a signal input of 500
microvolls when left in this position. Using
Headset HS-30-(*), the audible beat note is
distinct, without slurring as the signal input
voltage is increased to 500 millivolts.
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172. Resettability

The resettability is a measure of the backlash
in the tuning gears. The resettability is checked
at the h-f end of each band. Each test frequency
is approached from the clockwise and counter
clockwise directions, and the difference in
readings is recorded. There should not be more
than 5 kc difference in the dial reading when
the test trequency is approached from the
clockwise and counterclockwise directions.

173. Spurious Responses

Spurious responses caused by harmonics of
the h-f oscillator and bfo should have a rejection
ratio of more than 50 db over the entire tuning
range. Spurious responses are measured at the
h-f end of each band. With 10 microvolts input
at the receiver signal frequency, the volume
control is adjusted to give a 10-mw output. The
input is then adjusted to 10,000 microvolts, and
the signal generator frequency is adjusted
over the frequency range of plus or minus 2 mc
of the test frequencies. If spurious responses
are encountered, the input should be reduced to
give an output of 10-mw. The voltage ratio of
this input to the resonant frequency input is
recorded as the spurious response ratio.

174. Current Drain

The receiver current drain is measured with
the receiver set for c-w operation, using a 0- to
50-ma meter in series with the B supply and a
0- to 1-ampere meter in series with the A sup-
ply. At 105 volts and 1.4 volts input, the B drain

should be less than 20 ma and the A drain
should be less than 500 ma, respectively, under
conditions of maximum current consumption,

175. Sidetone

The receiver should provide clear monitoring
when the trangmitter is operating on C.W. or
MCW or PHONE. With the SIDE TONE VOL.
control G set at maximum, the sidetone output
at the receiver jack should be a minimum of
10 mw.

176. Recelver Section Tests at Reduced D-c
Supply Voltage Input

a SENSITIVITY. With a 1.2-volt filament
voltage, a plate voltage of 75 volts and an out-
put of 10 mw, the sensitivity should be not
less than 50 microvolts for voice reception and
not less than 25 microvolts for c-w reception.

b. CALIBRATOR OUTPUT. The crystal cali-
brator output under I-v conditions are measured
by use of headphones at the receiver output
jacks. With 1.2 volts filament voltage and a
plate voltage of 75 volts, the calibrator output
should be audible over the frequency range
within two consecutive crystal check points.

c. FILAMENT VOLTAGE REGULATION.
The filament voltage is measured at a tube
socket when operating the filaments through
a 10.6-ohm dropping resistor in series with a
6-volt source and an B-volt source in turn. The
filament voltage should be greater than 1.2
volts for a 6-volt source and less than 1.7 volts
for an 8-volt source.

Section VII. FINAL TESTING OF TRANSMITTER SECTION

177. Test Equipment Required for Final
Testing Transmitler Section

The instruments needed for final testing of
the transmitter are listed below:

R-f meter ., .., ... 0 to 2 amperes

D-¢ voltmeter . . . . . 20,000 ohms per volt
Oscilloscope . . . . . BC-1060-(*)

Test Set . ... . ... TS-505/U

Frequency Meter . . .SCR-21 1-(%
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178. Transmitter Section, Preliminary
Adjustments

Unless otherwise specified, all transmitter
measurements are made under the following
test conditions:

4. Dummy antenna: Use a 20-ohm noninduc-
tive resistor in series with a 70-uuf capacitor
and 0- to 2-ampere 1-f meter. This is equivalent
to a 15-foot whip antenna. Connect the meter
end to the chassis or ground side.



Note. A 5,400-ohm noninductive resistor is equivalent
to a half-wave antenna [contro! A in REEL position).

b. Control D is set to PHONE-HI position
unless otherwise stated.

179. Power Output

With input voltages of 6.3 volts filament and
500 and 425 plate voltages at the POWER re-
ceptacle, therpower outputs should not be less

Plate an-d :
ratia; N Position of
it screen input. ‘ ontrol D
500 l 100 \ cw HI
500 | 80 | PHONE Hi
500 70 cwW LO
500 50 PHONE LO
500 100 cw HI
500 80 PHONE HI
500 100 PHONE HI
500 80 cW HI
500 100 PHONE HI
500 80 W HI
500 100 PHONE HI
500 80 cw HI
500 100 | PHONE HI
500 80 | CW HI
425 60 CW LO
425 40 PHONE LO

180. Microphone Input Voltage

In phone operation for audio-modulation
frequencies between 250 and 3,000 cps, 100
percent modulation should be obtained for an
input of less than .5 volt to the primary of
microphone transformer T112,

181. Mcw Operation

a. The frequency of the modulating tone in
mcw operation should be between 600 and
850 cps. The transmitter should be modulated
from 70 to 100 percent.

b. The transmitter is set up for normal opera-
tion and the sidetone conirol is adjusted for
maximum output. The percentage of modula-
tion, as viewed on an oscilloscope, is checked

for both high and low power me¢w operation
at 8 mc.

182. Netting Operation

a. At all frequencies in the range of the
transmitter, it should be capable of netting

than those listed in the table below, The AN-
TENNA TUNING control C is adjusted to
maximum meter deflection for each frequency.
The power output is: (ANTENNA CUR-
RENT)} (20 ohms). The input power to the
transmitter is obtained by measuring the total
d-c plate and screen currents of the p-a tube.
The input power to the transmitter should be
less than the input powers listed in the follow-
ing table.

Tower
output
{watts}

Freguency
(ke)

Frequency
band

2,000 l
2,000 i
2,000 i
2,000 i
3600 |
3600

-
IR~ R
)

—

3,600 |
3,600 !
6,600 3
6,600 i
6,600 :
6,600 |

12,000 !

12,000 |

\

——
wn

—-
MANWNWNWLOW
& w

2,000
2,000

W = NRNRNWWWWLWW

L]

with another radio transmitter within plus or
minus 1,000 cps.

b. The transmitter is set up for high-power,
mo, and c-w operation (HI-MO-CW). The re-
ceiver of the radio set is zero-beat to a fre-
quency meter adjusted to 12 mc. The trans-
mitter then is adjusted to zero beat with the
receiver in the NET position. Then the trans-
mitter is set to normal c-w operation and the
frequency of the beat note in the frequency
meter should be checked.

183. Overload Relay K102

a. The overload relay in the p-a circuit
should open during crystal operation when
mistuning of FREQ. CONTROL I exceeds 7 per-
cent of the operating frequency. The overload
relay should cut out before the grid voltage
drops below 10 volts.

b. The transmitter is set up for CW-HI-
XTAL operation for frequencies in the middle
of each band. The transmitter tuning dial is set
to the crystal frequency, and is tuned above
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and below until the overload relay opens, The
dial readings and the p-a grid voltage should
be recorded.

184. Metering Socket Readings

a. The transmitter is set for high-power, mo,
and c-w operation with a 20-ohm, 70-uuf dummy
antenna load on the antenna circuit. The plate

supply should be adjusted to 500 volts and the
filament supply to 6.3 volts. The antenna circuit
should be resonated, and the voltages at the
metering socket should be recorded for c-w
operation. The measurements are made by
using a 20,000-chm per volt d-¢ meter. Plate
current (with no load) measurements are made
with the dummy antenna removed.

b. The following readings should be obtained:

Motaring :
sockat Circuit ] Value
pins :
1+ 7— P.A, filament voltage ... .......... ...... ... ...... +6.3 voits
2+ Fe P.A. plate voltage .............. e +500 volts
2 B— P.A. plate current (loaded) ....................... BANDS 1, 2, and 3, 110 ma; maximum
P.A, plate current (unloaded} ...................., Less than 30 ma on all bands
3+ F— P.A. screen grid voltage ............ccoovviiiinnns 275 volts maximum on all bands
4+ F— P.A, suppressor grid bias-CW .................... +6.3 volts
4— 7+ P.A. suppressor grid bias-PHONE ................. —40 volts
5— 7+ P.A signalgridbias .............ccciiiiin i, —45 to —70 volis
6+ Fomm Master oscillator-plate voltage .................... +105 volts
Modulator plate voltage !
7+ 7+ Terminal 7 is grounded to the transmitter chassis. .. % 0 volt

185. Keying

It should be possible to key the transmitter
at speeds up to 25 words per minute either in
the MO or XTAL position of control F.

186. Frequency Stability Versus Input
Voltage

a. The transmitter is connected to the
dummy antenna and is fully loaded for high-
power c¢-w operation,

b. The transmitter is tuned to 12,000 kc and
is allowed to warm up for 5 minutes at input
voltages of 5.4 and 400 volts. The frequency is
checked by a frequency meter and the trans-
mitter is set to zero beat with the frequency
meter, The supply voliages are increased to
7.5 and 700 volts, The frequency meter is then
zerobeat to the transmitter. The difference in
readings is considered the drift.

c. The frequency drift of the mo should
not exceed .02 percent for a variation from
5.4 volts filament and 400 volts plate to 7.5
volts filament and 700 volts plate.
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187. Dynamotor-Power Supply DY-88/GRC-9-
GY, Voltage Output Test
With a 6-, 12-, or 24-volt battery connected
to the input of the dynamotor power supply,
the voltage outputs are as follows:

i - Value in
'I(:l;]“xg:l)s Circuit volts
20 to 24 Transmitter filaments 6.5
21 to 24 Receiver plates (SEND) 105
22 to 24 Receiver filaments 1.5
23 to 24 Receiver filaments 1.5
32 1o 24 Transmitter plates 580
33 to 24 Receiver plates (STANDBY) 105
34 to 24 Keying retay Kio1l 6.9

Note, These measurements are made at output re-
ceptacle J202 (fig. ti1) with the receiver-transmitter
connected to the dynamotor power supply. The ter-
minals on J202 are numbered (fig. 111). Figure 127.

188. Generator GN-58-A-GY, Voltage Outpul
Test

With the hand generator being driven at ap-
proximately 60 rpm, the voltage outputs should
be the same as those given in the VOLTAGE
CHART on the main schematic diagram (fig.
124). Refer to paragraph 138 for disassembly
of the generator so that it may be checked
untder load.
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