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WARNING

HIGH VOLTAGE

is used in the operation
of this equipment.

DEATH ON CONTACT

may result if operating personnel fail
to observe safety precautions.
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RESCUE.

In case of electric shock, shut off the high voltage
at once and ground the circuits. If the high voltage
cannot be turned off without delay, free the victim
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 shock 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 suf-
ficient supply of air has been furnished meanwhile
by artificial respiration.

b. The victim is usually very white or blue. The
pulse is very weak or entirely absent and uncon-
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 mor-
tis. Artificial respiration must still be given, as sev-
cral 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. In this case only, remove
the victim to another location. but no farther than

1s necessary for safety. If the new location is more
than a few feet away, artificial respiration should
be given while the victim is being moved. If the
method of transportation prohibits the use of the
Shaeffer prone pressure method, other methods of
resuscitation may 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 res-
piration, once started, must be continued, without
loss of rhythm.

b. Lay the victim 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.

€. upen the victim’s mouth and remove any for-
eign bodies, such as false teeth, chewing gum, or
tobacco. The mouth should remain open, with "the
tongue extended. Do not permit the victim to draw
his tongue back into his mouth or throat.

d. If an assistant is available during resuscita-
tion, he should loosen any tight clothing to permit
free circulation of blood and to prevent restriction
of breathing. He should see that the victim is kept
warm, by applying blankets or other covering, or
by applying hot rocks or bricks wrapped in cloth or
paper to prevent injury to the victim. The assistant
should also be ever watchful to see that the victim
does not swallow his tongue. He should continually
wipe from the victim’s mouth any frothy mucus or
saliva that may collect and interfere with respira-
tion.

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

(1) the operalor's arms and thighs will be ver-
tical while applying pressure on the small of the vie-
tim’s back;

(2) the operator’s fingers are in a natural po-
sition 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 al-
Jowing the hands to slip off the victim;

(4) the operator’s elbows are straight and
locked.

f. The resuscitation procedure is as follows:

(1) Exert downward pressure, not exceeding
G0 pounds, for 1 second.

(2) Swing back, suddenly releasing pressure,
and sit on the heels.

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

g. The forward swing, positioning of the hands,
and the downward pressure 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
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A. CORRECT POSI-
TION. Operalor's elbowrs
atraight and locked. Vie
tim's face turned away
Sfrom bent elbow and resting
on back of hand.

B. FORWARD SWING
AND POSITIONING OF
HANDS,  Littde finger
rests on last rib,

C. DOWNWARD PRES-
SURE., Armas and thighs
cerlical.

D. REST POSITION.
Operator releases pressure
audifenly, smunngs back on
heels, and rests for 2
seconds.

seconds for a complete cycle. Until the operator is
thoroughly familiar with the correct cadence of the
cycle, he should count the seconds aloud, speaking
distinctly and counting evenly in thousands. Exam-
ple: one thousand and one, one thousand and two,
ete.

h. Artificial respiration should be continued until
the victim regains normal breathing or is pro-
nounced dead by a medical officer. Since it may be
necessary to continue 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 com-
plete cycles to be sure that the new operator has
the correct thythm. He remains alert to take over
instantly if the new operator falters or hesitates on
the cvcle.

STIMULANTS.
@. If an inhalant stimulant is used, such as aro-

matic spirits of ammonia, the individual administer-
ing the stimulant should first test it himself to see
how close he can hold the inhalant to his own nos-
tril for comfortable breathing. Be sure that the in-
halant 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 to an unconscious
victim.

CAUTIONS.

a. After the victim revives, keep him LYING
QUIETLY. Any injury a person may have received
may cause a condition of shock. Shock 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 back, 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.

€. A resuscitated victim must be watched care-
fully as he may suddenly stop breathing. Never
leave a resuscitated person alone until it is CER-
TAIN that he is fully conscious and breathing nor-
mally.
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Figure 1. Radio Set AN/GRC-3.
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CHAPTER 1
INTRODUCTION

Section . GENERAL

1. Scope

a. This technical manual contains instructions
for the installation, operation, and organizational
maintenance of Radio Sets AN/GRC-3, 4, -5,
-6, —7, and -8. The information is intended
primarily for operators and organization main-
tenance personnel and hence is restricted to
system considerations. Detailed information on
the various units which comprise the several
systems is presented only insofar as system appli-
cations are involved. Detailed field maintenance
instructions for the individual major components
are published in separate manuals.

b. Certain schematic drawings for this equip-
ment are included separately, because of their
size, in an envelope following the index. “These
include figures 19, 49, 50, 51, 52, 58, 91, 96, 98, 99,
100, 101, 102, 103, 104, and 105. To this extent,
therefore, figure numbers throughout the manual
are not in strict numerical sequence, and whenever
the instructions refer to figures 19, 49, 50, 51, 52,
58, 91, 96, 98, 99, 100, 101, 102, 103, 104, or 105,
the illustration will be found in the envelope at
the back of the manual.

9. Nomenclature

a. The basic similarities of Radio Sets
AN/GRC-3, 4, -5, -6, -7, and -8 allow simulta-
neous treatment of these sets in most instances.
To expedite this simultaneous treatment, an arbi-
trary collective nomenclature has been devised to
refer to the sets and their respective units collec-
tively. This expedient is outlined in b through
h below.

b. The over-all systems, Radio Sets AN/GRC-3,
—4, -5, 6, -7, and -8, are referred to collectively
as the radio sets. Wherever instructions are lim-

ited to a particular set or group of sets, specific
reference is made to that effect and full nomencla-
ture (e. g., Radio Set AN/GRC-3) is used for the
set involved. Differences among the radio sets
are indicated in paragraph 6.

¢. The terms Set I and Set 2 are used in this
manual to designate the two receiver-transmitters
included in each of the radio sets. Set 1 may be
any one of Receiver-Transmitters RT-66/GRC,
RT-67/GRC, and RT-68/GRC; the particular
Set 1 which is used in each of the radio sets is
listed in paragraph 6. Set 2 always refers to
Receiver-Transmitter RT-70/GRC which is com-
mon to all the radio sets.

d. The term Set 1 power supply is used to desig-
nate either of Power Supplies PP-109/GR and
PP-112/GR which may be used to supply operat-
ing voltages for the Set 1 receiver-transmitters.
The battery voltage available, 12 or 24 volts, de-
termines which power supply must -be used
(par. 11).

e. AF Amplifier AM-65/GRC, a common com-
ponent of all the radio sets, is referred -to in this
manual as the interphone amplifier.

J. The term auxiliary receiver is used to desig-
nate any one of Radio Receivers R-108/GRC,
R-109/GRC, and R-110/GRC which are compo-
nents of Radio Sets AN/GRC-3, -5, and —7
respectively.

Note. It is the use of an auxiliary receiver which dis-
tinguishes Radio Sets AN/GRC-3, -5, and -7 from Radio
Sets AN/GRC-4, -6, and -8 respectively. All other
components of these sets are the same (par. 6).

g. The term Set 2 power supply is used in this
manual to designate either Power Supply PP-
281/GRC or PP-282/GRC which is used to supply
operating voltages for the Set 2 receiver-trans-
mitter and the interphone amplifier in all of the
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radio sets and for the auxiliary receiver in Radio
Sets AN/GRC-3, =5, and -7. The battery volt-
age available, 12 or 24 volts, determines which
power supply must be used.

h. To identify the various control units of the
radio sets in a functional manner, the following
terms are used: Control Box C-375/VRC is re-
ferred to as the inferphone boz; Local Control
(C-434/GRC is referred to as the local eonirol unit;
Remote Control C-433/GRC is referred to as the
remote control unit; and Control C—435/GRC is
referred to as the retransmission unit.

3. Forms and Records

a. The following standard forms will be used
for reporting unsatisfactory conditions of matériel

and equipment, or improper preservation, packag-
ing, packing, marking, loading, stowage, or
handling thereof:

(1) DD Form 6, Report of Damaged or
Improper Shipment (Reports Control
Symbol CS GLD-66), will be filled out
and forwarded as prescribed in SR

_ 745-45-5.

(2) DA AGO Form 468, Unsatisfactory
Equipment Report (Reports Control
Symbol CS GLD-247), will be filled out
and forwarded to the Office of the Chief
Signal Officer, as preseribed in SR
700-45-5.

b. Use other forms and records as authorized.

Section Il. DESCRIPTION AND DATA

4. Purpose of Equipment

a. Radio Sets AN/GRC-3, -4, -5, -6, -7, and
-8 provide f-m (frequency-modulated) radio-
telephone facilities within the frequency range of
20.0 to 54.9 me (megacycles). The specific
frequency ranges of each set and of other radio
equipment with which the sefs can communicate
are indicated in the freqfiency spectrum chart
(fig. 2). As listed on the chart, the frequency
coverage of each radio set includes two bands.
One band is covered by a Set 1 receiver-trans-
mitter (Receiver-Transmitter RT-66/GRC, RT-
67/GRC, or RT-68/GRC); the other band is
covered by the Set 2 receiver-transmitter (Re-
ceiver-Transmitter RT-70/GRC). In Radio Sets
AN/GRC-3, -5, and —7 the coverage of the Set 1
receiver-transmitter is duplicated by auxiliary
receivers, Radio Receiver R-108/GRC, R-109/-
GRC, and R-110/GRC, respectively.

b. The radio sets can be installed and operated
in trucks, personnel carriers, tanks, armored
utility vehicles, weapons carriers, and other
authorized vehicles (par. 8). They are .designed
primarily for short-range operation within and
between armored, artillery, and infantry units.
Specifically, Radio Sets AN/GRC-3 and -4 are
intended for armored use; Radio Sets AN/GRC-5
and —6 are for the artillery; and Radio Sets
AN/GRC-7 and -8 are for the infantry. Liaison
between divisions is provided by Receiver-

Transmitter RT-70/GRC (Set 2), which is
common to all the radio sets.
5. Technical Characteristics

Type of transmission
and reception.

Voice and 1,800-cycle f-m signals,

Frequency range _ ____ 20 to 54.9 me in the following
bands:

Radio Set Set 1 Bet 2 Auziliary Receiver
AN/GRO-3 20 to 27.9 me. 47 to 58.4 me. 20 to 27.9 me,
ANJ/GRCH 20 to 27.9 me. 47 to 58.4 me, Not used.
AN/GRC-5 77 to 38.9 mc. 47 to 58.4 me. 27 to 38.9 me,
AN/GRC-6 27to389mec. 47 to 58.4 me. Not used,
ANJ/GRC-7 38to 549 me. 47 to 58.4 me. 3% to 54.9 me.
AN/GRC-E 38to 549 me. 47 to 55.4 me, Not used.
Operational facilities:

Monitoring. *
Push-to-talk operation from loeal or remote control
stations.

Interphone facilities.

Automatic retransmission of received signals.

Full-duplex radio operation.

Full-duplex telephone circuit between local and remote

control units.
Remote (as well as local) control of power.
Type of tuning:

27 T S Choice of detented channels (80,
120, and 170 for Receiver-
Transmitters RT-66/GRC,
RT-67/GRC, and RT-68/GRC,
respectively) at every 100 ke
(kiloeycles) of the tuning range;
provision is made for presetting
any two of the detented chan-
nels.
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Type of tuning—Continued

23 e O L, Continuous tuning with detent
provisions for preselection of
any two frequencies.

Auxiliary receiver_ _ . Continuous tuning with detent
provisions for preselection of
any three frequencies.

Communication Approximately 10 miles on Set 1;

range. approximately 1 mile on Set 2.

Total power drain___ From 110 to 280 watts depending
upon mode of operation; power
drains for individual units as

follows:
Input amperage
Input
it

Uni voltage Stend:by T,:?:l;nis_.

G, R 12. 6 2.3 11.9
25. 2 L& 7.3

oS0 R I - 4.1 4.3
Interphone_____ . ______.__. 25. 2 2.3 2.5
Interphone. _______________ 12. 6 2.6 32
AmpHAer..cc oo vamacnssas 25. 2 1.4 1.8
AGRIEEAEY o b i 12. 6 215 -
) 2 T ] o e et 25. 2 Tob: lnnucicuwa

Transmitter r-f (radio-frequency) power output:
Bt oo conusmn g 9 to 16 watts on HIGH power; 1
to 2 watts on LOW power.

Set 2. _______.._. Approximately 500 mw (milli-
watts).
Receiver a-f (audio-frequency) power output:
o Bet 1. .. __.o_----. Approximately 1 watt and 50

myw at speaker and phone out-
put terminals respectively; ap-
proximately 30 mw at fixed-
level (retransmission) output
terminals.

Receiver a-f (audio-frequency) power output—Continued

Bet 2. oo Approximately 75 mw,

Auxiliary receiver.. .. Approximately 1 watt and 50
mw at speaker and phone out-
put terminals respectively; ap-
proximately 30 mw at fixed-
level (retransmission) output
terminals,

Interphone a-f power output:

Set 1+ Interphone__ 350 mw.

Set 1+ Set 2+ Inter- 1,800 mw.

phone.

Set 24 Interphone__ 350 mw.

Mierophone input im- 150 ohms,
pedance.
Audio output imped- 150 ohms at set 14 Set 2+
ance, Interphone output of inter-
phone amplifier; 600 ohms at
all other audio output termi-
nals.
Receiver bandwidth___ Approximately 80 ke, 6 db (deci-
bel) down.

Receiver sensitivity:
L] A 30-db signal-plus-noise to noise
ratio with }-uv (microvolt)
input signal,

Set 2. ... 30-db signal-plus-noise to noise
ratio with Y-uv input signal.
Auxiliary receiver__ _ 30-db signal-plus-noise to noise

ratio with ¥-uv input signal.

6. Table of Components

A composite table of components for all the
radio sets is presented below. All dimensions
and weights are approximate. The table includes
components of the basic sets only. For installa-
tion and operation in particular vehicles, the addi-
tional equipment listed in paragraph 8 is also
required.



Radio Sets Dimensions of components
THEHEBRE
=) = B - = =
g|lo|la|ela|s =
Component Z|lZ2|Z2|l2|Zz| 2 . = £
elet2lSlStSt T I 1.3 | £ &
g|12|E|2|2|2| 2| £ ||| 8
sl8|s(g|s/g|8|8|8|5|:
2lR|3|d|2|3| 2|2 |83 |25
Receiver-Transmitter RT-66/GRC__ ___________ 1 0 VR LSETY W= Y 13 1124 10.76 | 85
Receiver-Transmitter RT-67/GRC_ .. _________ seagtmat B Wdiccd ol B 13 11% | .76 | 35
Receiver-Transmitter RT-68)GRC__ ______________ S| PN M o (N | 1 9 13 11% | .76 35
Receiver-Transmitter RT-70/GRC________________| 1| 1| 1| 1| 1| 1| 4% | 13 7% .31 | 25
Radio Receiver R-108/GRC..._._________________  J SESE. EOSE. ) [ e il 13 7% |.50 | 35
Radio Receiver R-109/GRC______________________ o N 3 [ D) P T o 13 7% |.50 |35
Radio Receiver R-110/GRC_______________.______ NS ST SRR, oo [ [ SET 18 7% | .50 | 35
AF Amplifier AM-65/GRC_______________________ 5 2 (R et A R A ) (R T FSE 4% | 13 7% | .30 | 15.5
Power Supply PP-281/GRC or PP-282/GRC______. 20 2] 2| 2| 2| 2 4% 6 3 .04 6
Power Supply PP-109/GR or PP-112/GR.______-___ 1| 1| 11| 11| 8| 18 9 | .54/ 35
Control Box C-375/VRC__ ... ___________________ 1 1 1 1 1 1 8 4 7 .1 3.5
Control Group AN/GRA-6_ ... .- ... ____ 1|1 2| ] 2] 1 1 9 3 10 15 | 12
Control C435/GRC_________________________.__. 1l 3] p 2 1| 1 3% | 101 8% -18| 12
Mounting MT-297/GR. __ ... _______________ 1) 1§ B} 1| 1§ 1 5 | 12 34 | .06 | 50
Adepter UG-273/U. . 20 & ] 2] ¥ 8o < .006, .34
Adapter UG-306/U.. .. 20 2( 2| 2] 2] 2| K| 1 1 .006 .36
(diam)
Bag CW-206/GR- ... | 1| 1| 1| 1| 1| 1|3(thk) s5wd| 40 34| 35
Special Purpose Cable WM-46/U__________________ 1 1 1 111 - o v D 120 .4 9
(diam)
RF, Cable Assembly CG-568/U_._______._________ 9 2 S O TR U PSS SRERE 50 |.o01 <8
RF, Cable Assembly CG-530/U_._________________ 1q LR -E 2) el kua 50 .01 .5
Special Purpose Cable Assembly CX-1211/U_______ | 1 1 1 1 1 1 [ AES| ST R .25 .4
Special Purpose Cable Assembly CX-1213/U________| 1| 1| 1| v | 2| 1| oo | 25 (-4
Case CY-684/GR. . - ... 1 A g ¢ 1 1 | ey o) 17 3
Connector and bondnut, Appletone Electrical Com- )
pany No. 61007 and B1-50, orequal _______ _____ 1 1 1 1 1 { i e B .01 -
Mast Section MS-116-A_ . ____._________________ Fl 2] ) Bl le b 30.5|.046 | L6
Mast Section MS-117-A_____.___________.________ 231 2] 81 31 s bk 305 .042 | 1.4
Mast Section MS-118-A_ ________________________ 2 3] 2} ¥l eee--| 39.5).018]| .5
Mast Section AB-22/GR__ . _______._____________ 221 2 ) B E e e} 235 | .04 | 1.36
Mast Seetion AB-24/GR____________ . ___ 21 2| 2| 2| 4 4 | oo 23.5|.005| .13
Mast Base AB-15/GR . - oo oo oo oo oL L N = U TS ORI AP YISV i
W ARLYaRl - o T R e S Yl Eholl @ S 12| .001 | .043
Technical Manual (TM 11-284)___________________ Zl B Bl iy Z] @i e 08 |1
- b



7. Packaging Data

The basic components of each of the radio sets
(par. 6) are packed for shipment in four wooden
boxes. The components are first individually
packaged in moisture-vaporproof containers and
then distributed in the four wooden boxes.
Weights and volumes of the four over-all contain-
ers are listed in a below; the contents of each box

are

listed in b, ¢, and d below.

Note, Items may be packaged in a manner different
from that shown, depending on the supply channel,

a. Werent axp VoruMme or Boxzs.
Box No Weight (Ibs) Volume (ex ft)
st s e S 100 2
B i e e e 90 1.70
. Daps QSR =y * Ly 131 41
" TS e d g 120 2 68
1] 1.t T SR 441 10. 48

b. ConTEnTs OF Boxes ror Rapio Sers
AN/GRC-3 axp —4. Boxes No. 1 and 4 are the
same for Radio Sets AN/GRC-3 and —4. Boxes
No. 2 and 3 are the same except for. the two
differences noted.

Box Item Quantity Notes
1 | Receiver-Transmitter RT-66/GRC__.._._____.____ .. lea PP-109/GR supplied for 12-volt systems; PP—
112/GR supplied for 24-volt systems,

Power Supply PP-109/GR or
Power Supply PP-112/GR___ .. ... _..._._.. | 1lea

2 | Receiver-Transmitter RT-70/GRC_. __ __________ . 1ea
Radio Receiver R-108/GRC____ .. _____ lea R-108/GRC supplied only with AN/GRC-3.
AF Amplifier AM—65/GRC________________________|1lea

B Wis W e e P T Wire W-142 supplied only with AN/GRC-3.
Mast Base AB-15/GR__ .. __ ... ____ ... 2 en L
Mast Seetion MS-116-A_ . - ..o oL 2 ea
Mast Seetion MS-117-A____ .. ___ . ___.  2ea
-Mast Section MS-118-A____...___ . s 2ea
Mast Seetion AB-22/GR____..._._ . . _— 2ea
Mast Section AB-24/GR____________ _____________ 2ea
Control Group AN/GRA-6_ ... ... ... .. 1 ea
Adapter UG-278/U . - oot 2 ea
Adapter WE-806/T)- - i mumammiiuar oo i iama i aas 2 en
Special Purpose Cable Assembly CX-1211/U________ lea
Special Purpose Cable Assembly CX-1213/U________ lea
P OW-ROBIOR - . - ovorisnninnssimen sk ea ans 1ea
Case CY-684/GR___ .. o lea
Power Supply PP-281/GRC or
Power Supply PP-282/GRC,.. .. ... _._____.___.__ | 2ea
Technical Manual TM 11-284____ . _______ ____. 2 en

4 | Special Purpose Cable WM—46/U___ ... ... 10 ft
Control Box C-875/VRC.____ .. ... __ 1 ea
Control C—485/CGRO .o cimmaiaaai s 1 ea
Mounting MT-297/GRC_______. ... __ . . | 1ea
RF Cable Assembly CG-530/U___ ___.__._ .. | lea
RF Cable Assembly CG-568/U_ ... ... ... . .. | 1ea
Connector and bondnut, Appleton Electrical Com- | 1 ea

pany No. 61007 and B1-50, or equal.




¢. Contenrs oF Boxms ror Rapio Sers
AN/GRC-5 axp —6. Boxes No. 1 and 4 are the
same for Radio Sets AN/GRC-5 and —6. Boxes

No. 2 and 3 are the same except for the two dif-
ferences noted.

Box

No

1

Item

| Receiver-Transmitter RT-67/GRC___ ... _____

Power Supply PP-109/GR or Power Supply PP-
112/ GR.
Receiver-Transmitter RT-70/GRC_. . _ . _________
Radic Rereiver R-I00GRG. .- co oo cninic v iimom s
AF Amplifier AM-65/GRC______ Ly beliee—h®s oy
Wire W1 o coiotiiaiieis cuipning hriatiraa=i
Vst Base ABSIRIGR - - i s s n i
Mast Seetion MS-116-A__.___ . ... T T
Mast Seetion MS-117-A______ . ___________
Mast Seetion MS-118-A . . _______L_
Mast Section AB-22/GR._ ... ____ ... _.____
Mast Seetion AB-24/GR___________ . ________.
Control Group AN/GRA-6_._..________ . __________
Adapter UG273/ U e mie cm e com v incn mesm i e i
Adapter TG=300/U . o bifym e mtm bbb e LBl it sl
Special Purpose Cable Assembly 620, =3 2§ Y G R
Special Purpose Cable Assembly CX-1213/U__._ ...
Bae OW-200/GRcciuie e et s e i s n
A OO S BRA TR s v s mo i e M e St s
Power Supply PP-281/GRC or Power Supply PP-
282/GRC.
Technical Manual TM 11-284_ ________________ ____
Special Purpose Cable WM—46/U______.____-._.___
Cantrol Box C-875/VRC e i o m o mmm v et
Clondrol C-485/GRICE Lons s s i ai s o
Mounting MT-207/GR_ e
RF Cable Assembly CG-530/U________ . _._._
Connector and bondnut, Appleton Electrical Com-
pany No. 61007 and BL-50, or equal,

|
Quantity |

1ea
1ea

1 ea
1 ea
1ea
1ft
2es
2 ea
2 ea
2 ea
2 ea
2ea
1 ea
2 ea
2 ea
1 ea
1 ea
1 ea
1 ea
2 ea

2 ea
10 ft
1 ea
1 ea
1ea
2 ea
1ea

Notes

PP-109/GR supplied for 12-volt systems; PP-
112/GR supplied for 24-volt systems.

R-109/GRC supplied only with AN/GRC-5.

Wire W—142 supplied only with AN/GRC-5.




d. Contents OF Boxes ror Rapro Sers
AN/GRC-7 axp -8. Boxes No. 1 and 4 are the
same for Radio Sets AN/GRC-7 and —-8. Boxes

No. 2 and 3 are the same except for the two
differences noted.

?.?; Item Quantity Notes
1 ! Receiver-Transmitter RT-68/GRC__.____________ lea PP-109/GR supplied for 12-volt systems; PP-
112/GR supplied for 24-volt systems.
‘ Power Supply PP-109/GR or Power Supply PP- | 1ea
112/GR.
2 | Receiver-Transmitter RT-70/GRC.. .. ___ ______ ___ 1ea
Radio Receiver R-110/GRC_..____ . __.__. 1ea R-110/GRC supplied only with AN/GRC-T.
.| AF Amplifier AM-65/GRC________..._____________ lea
LR Y o T N =S e S et J B Wire W—142 supplied only with AN/GRC-T.
Mast Base AB-15/GR___ ___ .. ____ - ... ..__| 2ea .
Mast Section MS-117-A_______ .. _____ 2 ea
Mast Bection AB-22/CR . caccussecarsso ooz 2 ea
Mast Seetion AB-24/GR . ______ | 4ea
Control Group AN/GRA-6_______________________ | lea
Adapter UG-273/U . - oo s 2ea
Adapter UG-306/U. . ____ ... - .. .. ___|2ea
Special Purpose Cable Assembly CX-1211__________ 1ea
Special Purpose Cable Assembly CX-1213__________ 1ea
Bag CW-206/GR_ ..o 1ea
Case CY-6B4JAR. . o ccsemcmvsscmasanamam v i 1ea
Power Supply PP-281/GRC or Power Supply PP- | 2 ea
282/GRC. .
Technical Manual TM 11-284 ___________________ 2ea
4 | Special Purpose Cable WM-46/U_ . ... __._. 10 ft
Control Box C-875/VRC . oo ciceicmccmmeciian 1ea
Control G—435/GRC. - . 1ea
Mounting MT-297/GR -« - - e I lea
RF Cable Assembly CG-530/U_____. ... ____. 2 ea
Connector and bondnut, Appleton Electrical Com- | 1ea
pany No. 61007 and BL~50, or equal.

8. Additional Equipment Required

a. To install and operate any of the radio sets,
both a basic unit (par. 6) and an installation unit
are required. The basic unit is common to“all
installations; the installation unit varies with the
type of vehicle for which the installation is in-
tended. Such items as audio accessories, cable
lengths, junction boxes, and mounting hardware
vary from vehicle to vehicle. For this reason, a
separate installation unit is supplied (or must be
requisitioned) for each vehicular installation.

b. The audio accessories for the radio sets (any
of which may be supplied depending upon the

installation) are deseribed in paragraph 21.
The remaining contents of the installation” units
are not listed in detail but a table (table 1) is in-
cluded to indicate the particular unit (by stock
number) which is- required for any particular
vehicular installation.
c. In addition to the equipment included in
~ basic units and installation units thé following
dry-cells are required (par. 45).
(1) Four 1%-volt batteries, type BA-30.
(2) One 45-volt battery, type BA-414/U.



Table I.

Vehicular installation unils

Btock No.
Radio set Type of vehicle e
Complete equipment Basic unit Installation unit
|
AN/GRC-3 l Medium Tank M4 Series 76 mm Wet. .. . ____| 2812-3-V8.2 2812-3/24 2812-3-V8.2/5
AN/GRC-3 | Medium Tank M4 Series 105 mm and 75 mm Wet__ 2512-3-V8.3 2812-3/24 2812-3-V8.3/5
AN/GRC-3 Light Armored Car M8_ . . __________ .. __._._.___ | 2812-3-V17 2812-3/12 2512-3-V17/50
AN/GRC-3 Truck ¥ Ton 4x4 (12volt). . . ... . __ | 2812-3-V26 2812-3/12 2812-3-V26/50
AN/GRC-3 Truck % Ton 4 x 4 Weapon Carrvier . 2812-3-V36 2812-3/12 2812-3-V36/50
AN/GRC-3 Truck 2% Ton 6 x 6 Cargo M34, M35, M36 (24 | 2812-3-V56 2812-3/24 2812-3-V56/50
volt).
AN/GRC-3 Car Armored Utility M20_ ____________  _______ 2512-3-V63 2812-3/12 2812-3-V63/50
AN/GRC-3 Half-track Personnel Carrier M3A1..__._________ | 2812-3-Ve8 2812-3/12 2812-3-V68/50
AN;GRC-3 Carrier Mortar 81 mm, M21____________________ | 2812-3-V71 2812-3/12 2512-3-V71/50
AN/GRC-3 Truck % Ton 4 x 4 Cargo M37 (24-volt). ________| 2812-3-V74 2512-3/24 2812-3-V74/50
Truck % Ton 4 x 4 Weapons Carrier M42 (24 volt).
AN/GRC-3 Truck ¥% Ton 4 x 4 Utility M38 (24-volt)_________ 2812-3-V76 2812-3/24 2812-3-V76/50
AN/GRC-3 | Vehicle Tank Recovery M32___________________ - 2812-3-V79 2512-3/24 28512-3-V79/50
ANJGRC3 [|Light TankM24.____._____________._____.___ 2812-3-V85 2512-3/24 | 2812-3-V85/50
AN/GRC-3 | Vehicle Armored Utility M39____________ . _____ 2812-3-V91 2812-3/24 | 2812-3-V91/50
AN/GRC-3 | Medium Tank M26or M45__________________ | 2812-3-V93 2512-3/24 | 2812-3-V93/50
AN/GRCH Medium Tank, M44 Series 76 mm Wet . . 2812-4-V8.2 2812-4/24 2512-3-V8.2/5
AN/GRC-4 Medium Tank, M4 Series 105 mm and 75 mm Wet-_ 2512-4-V8.3 2512-4/24 2812-3-V8.3/5
AN/GRC-4 | Light Armored Car MS8______________. S 2812-4-V17 2512-4/12 2812-3-V17/50
AN/GRC4 | Truck Y Ton4x4 (12-volt) ... . . Lo 2812-4-V26 2812-4/12 2812-3-V26/50
AN/GRC-4 Truck % Ton 4 x 4 Weapons Carrier . . ____ | 2812-4-V36 2812-4/12 | 2812-3-V36/50
AN/GRC-4 Truck 2% Ton 6 x 6 Cargo M34, M35, M36 (24— 2812-4-V56 2812-4/24 2812-3-V56/50
volt).
AN/GRC-H4 Car Armored Utility M20____ 25812-4-V63 2812-4/12 2812-3-V63/50
AN/GRC—4 Half-track Personnel Carrier M3A1.___._________| 2812-4-V68 2512-4/12 | 2812-3-V68/50
AN/GRC—4 Carrier Mortar 8lmm, M21_____________________ | 2812-4-V71 2812-4/12 | 2812-3-V71/50
AN/GRCH4 Truck % Ton 4 x 4 Cargo M37 (24-volt)__________| 2812-4-V74 2812-4/24 | 2812-3-V74/50
Truck % Ton 4 x 4 Weapons Carrier M42 (24-volt). -
AN/GRC—4 Truck % Ton 4 x 4 Utility M38 (24-volt) ________ 2812-4-V76 2812-4/24 | 2812-3-V76/50
AN/GRC—H4 | Vehicle Tank Recovery M32____________________ 2512-4-V79 2812-4/24 2812-3-V79/50
AN/GRC—4 ‘ Light Taukc M. ... . o . 2512-4-V85 2512-4/24 | 2812-3-V85/50
AN/GRC—4 | Vehicle Armored Utility M39~__________________ 2812-4-V01 2812-4/24 | 2812-3-V91/50
AN/GRC-4 | Medium Tank M26or M45_____________________| 2812-4-V93 2812-4/24 2812-3-V93/50
AN/GRC-5 I Medium Tank, M4 Series 76-mm Wet.._________ 2812-5-V8.2 2812-5/24 | 2812-3-V8.2/5
AN/GRC-5 Medium Tank, M4 Series 105 mm and 75 mm Wet_| 2812-5-VR.3 2812-5/24 2812-3-V8.3/56
AN/GRC-5 Light Armored Car MS________________________ 2812-5-V17 25812-5/12 2512-3-V17/50
AN/GRC-5 Truck Ton ¥4 x4 (12-volt). . .. . . ... . _.. 2512-5-V26 2812-5/12 2812-3-V26/50
AN/GRC-5 Truek 3 Ton 4 x 4 Weapon Carrier___ . ---| 2812-5-V36 2812-5/12 2812-3-V36/50
AN/GRC-5 Truck 2% Ton 6 x 6 Cargo M34, M35, ‘\’13& (24— 2812-5-V56 2512-5/24 2812-3-V56/50
volt).
AN/GRC-5 Car Armored Utility M20______________________ 2812-5-V63 2812-5/12 2812-3-V63/50
AN/GRC-5 Half-track Personnel Carrier M3AY. _____________ 2512-5-V68 2812-5/12 2812-3-V68,50
AN/GRC-5 Carrier Mortar 81lmm, M21_____________________| 2812-5-V71 2812-5/12 | S212-3-V71/50
AN/GRC-5 Truck 3 Ton 4 x 4 Cargo M37 (24-volt)._________ 2812-5-V74 2812-5/24 2812-3-V74/50
Truck % Ton 4 x 4 Weapons Carrier M 42 (24-
voit;.
AN/GRC-5 Truck ¥ Ton 4 x 4 Utility M38 (24-volt)._.._____| 2812-5-V76 2812-5/24 2812-3-V76/50
AN/GRC-5 Vehicle Tank Recovery M32__________ _________ 2812-5-V79 2812-5/24 2812-3-V79/50
AN/GRC-5 Light Tank M24 ... __ ... ____._____ 2812-5-V85 2812-5/24 | 2812-3-V85/50
AN/GRC-5 Vehicle Armored Utility M39___________________ 2512-5-V91 2812-5/24 | 2812-3-V91/50
AN/GRC-5 Medium Tank M26or M45_____________________ 2812-5-V93 2512-5/24 | 2812-3-V93/50
AN/GRC-6 Medium Tank, M4 Series 76 mm Wet___________ 2812-6-V8.2 2512-6/24 2812-3-V8.2/5
AN/GRC-6 Medium Tank, M4 Series 105 mm and 75 mm Wet__| 2812-6-VR,3 2812-6/24 | 2812-3-V8.3/5
AN/GRC-6 FAght Armiorad Uar MB . - cuarews somnmmesn dio s 2812-6-V17 2512-6/12 2812-3-V17/50

917847°—50——2



Table I.

Vehicular installation units—Continued”

Stock No.
Radio set Type of vehicle
Complete equipment Basic unit Installation unit
AN/GRC-6 Truck U Ton4xd (12voltsy - - .. _._ ___ . 2812-6-V26 2812-6/12 2812-3-V26/50
AN/GRC-6 Truck % Ton 4 x 4 Weapons Carrier___ . . ____| 2812-6-V36 2512-6/12 2812-3-V36/50
AN/GRC-6 Truck 2% Ton 6 x 6 Cargo M34, M35, M36 | 2812-6-V56 2812-6/24 2812-3-V56/50
(24-volt).
AN/GRC-6 Car Armored Utility M20__________ 2812-6-V63 2812-6/12 2812-3-V63/50
AN/GRC-6 Half-track Personnel Carrier M3A1. ... _____| 2812-6-V68 2812-6/12 2512-3-V68/50
AN/GRC-6 Carrier Mortar 81 mm M21___________ . ___ 2512-6-V71 28512-6/12 2812-3-V71/50
AN/GRC-6 Truck 3 Ton 4 x 4 Cargo M37 (24-volt). .. _____ 2812-6-V74 2812-6/24 2812-3-V74/50
Truck % Ton 4 x 4 Weapons Carrier M42 (24-volt).
AN/GRC-6 Truck ¥ Ton 4 x 4 Utility M38 (24-volt).________ 2512-6-V76 2512-6/24 2812-3-V76/50
AN/GRC-6 Vehicle Tank Recovery M32_____________.______| 2812-6-V79 2812-6/24 | 2812-3-V79/50
AN/GRC-6 Light Tank M24______ _______________ _______| 2812-6-V85 2312-6/24 2812-3-V85/50
AN/GRC-6 Vehicle Armored Utility M39________ _____ __.__| 2812-6-V91 2812-6/24 2812-3-C91/50
AN/GRC-8 Medium Tank, M26 or M45_______ i s A 2812-6-Va3 2812-6/24 2812-3-V93/50
AN/GRC-7 Medium Tank, M4 Series 76 mm WEt ____________ 2812-7-V8.2 2812-7/24 2812-3-V8.2/5
AN/GRC-7 Medium Tank, M4 Series 105 mm and 75 mm Wet__| 2812-7-V8.3 2812-7/24 2812-3-V8.3/5
AN/GRC-7 Light Armored Car M8 __________ . 2812-7-V17 2812-7/12 | 2812-3-V17/50
AN/GRC-7 Truck % Ton 4 x4 (12-volt)__________ . ___ ___| 2812-7-V26 2812-7/12 2812-3-V26/50
AN/GRC-7 Truck 3 Ton 4 x 4 Weapon Carrier__. .. __.______ 2512-7-V36 2512-7/12 2812-3-V36/50
AN/GRC-7 Truck 2% Ton 6 x 6 Cargo M34, M35, M36 | 2812-7-V56 2512-7/24 2812-3-V56/50
(24-volt).
AN/GRC-7 Car Armored Utility M20_____ ____________ ____ 2512-7-V63 2812-7/12 2812-3-V63/50
AN/GRC-7 Half-track Personnel Carrier M3A1_.._ . ___| 2812-7-V68 2812-7/12 2812-3-V68/50
AN/GRC-7 Carrier Mortar 81 mm M21__________ e -] 28512-7-VT1 2512-7/12. | 2812-3-V71/50
4 Ton 4 x M v e e
AN/GRC-7 {gﬁg ;, s s 44“2:'5:“ g:rfe‘f_‘,\:i"zj Sy }2312-7—v74 2812-7/24 | 2812-3-V74/50
AN/GRC-7 Truck ¥ Ton 4 x 4 Utility M38 (24-volt) ... _____ 2812-7-V76 2812-7/24 2512-3-V76/50
AN/GRC-7 Vehicle Tank Recovery M32.__________._ _______| 2812-7-V79 2812-7/24 2812-3-V79/50
AN/GRC-7 Light Tank M24________________ _ . ___ 2512-7-V85 28512-7/24 2812-3-V85/50
AN/GRC-7 Vehicle Armored Utility M39____ ________ _______ 2512-7-Va1 2512-7/24 2812-3-V91/50
AN/GRC-7 Medium Tank, M26or M45____________________| 2812-7-V93 2812-7/24 | 2512-3-V93/50
AN/GRC-8 Medium Tank, M4 Series 76 mm Wet__ . _______| 2812-8-V8.2 2812-8/24 | 2812-3-V8.2/5
AN/GRC-8 Medium Tank, M4 Series 105 mm and 75 mm Wet.., 2812-8-VRB.3 2512-8/24 2512-3-V8.3/5
AN/GRC-8 Light Armored Car M8__________________ 2812-8-V17 2512-8/12 2812-3-V17/50
AN/GRC-8 Truck %4 Ton 4 x4 (12-volt)___________ .. __ ____| 2812-8-V26 2512-8/12 2812-3-V26/50
AN/GRC-8 Truck % Ton 4 x 4 Weapon Carrier______________ 2812-8-V36 2512-8/12 2812-3-V36/50
AN/GRC-8 | Truek 2% Ton 6 x 6 Cargo M34, M35, M366 (24- | 2812-8-V56 2512-8/24 2812-3-V56/50
; volt). .
AN/GRC-8 Car Armored Utility M20____________________- | 28512-8-V@3 2812-8/12 | 2812-3-V63/50
AN/GRC-8 Half-track Personnel Carrier M3AL1. . - ____ __ ___ 2812-8-V68 2812-8/12 2812-3-V68/50
AN/GRC-8 | Carrier Mortar 81 mm M21________ _ _________ 2812-8-V71 2812-8/12 -| 2812-3-V71/50
AN/GRC-8 Truck ¥ Ton 4 x 4 Cargo M37- (24-volt) . ________ 2812-8-V74 2512-8/24 2812-3-V74/50
Truck % Ton 4 x 4 Weapons Carrier M42 (24-volt).
AN/GRC-8 Truck ¥ Ton 4 x 4 Utility M38 (24-volt)_.________ | 2812-8-V76 2512-8/24 2812-3-V76/50
AN/GRC-8 | Vehicle Tank Recovery M32____________. o 2812-8-VT79 2512-8/24 2812-3-V79/50
AN/GRC-8 | Light Tank M24_________________________ ____| 2812-8-V85 2512-8/24 | 2812-3-V85/50
AN/GRC-8 | Vehicle Armored Utility M39__ . _.___________ 2812-8-V91 2512-8/24 2812-3-V91/50
AN/GRC-8 Medium Tank M26or M45..____________________| 2812-8-V93 2812-8/24 2812-3-V93/50
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9. General System Description

a. Intropvcrion. Radio Sets AN/GRC-3 and
-4 (figs. 1 and 3) are typical of all the sets dis-
cussed in this manual. The nomenclature out-
lined in paragraph 2 and the table of components
(par. 6) will facilitate adaptation of the following
general deseription to a particular radio set. The
system cordage diagram (fig. 29), which is essen-
tially a composite illustration of all sets, is also
helpful in the understanding of the various
systems.

b. Commox Components. All of the basic
radio sets have the following items in common:

(1) Two receiver-transmitters, an interphone
amplifier, and suitable power supplies.

(2) A mounting.

(3) Four control units.

(4) Suitable antenna systems and intercon-
necting cables.

¢. Auxiuiary Recerver. In addition to the
above items, three of the radio sets (Radio Sets
AN/GRC-3, -5, and -7) have an auxiliary receiver.

d. Rapio Ser AN/GRC-4. Figure 3 shows the
major components of Radio Set AN/GRCH4
connected to simulate an operating installation.
Receiver-Transmitter RT-66/GRC is utilized as
Set 1; Power Supply PP-112/GR furnishes operat-
ing voltages for Set 1; Receiver-Transmitter
RT-70/GRC is Set 2; and AF Amplifier AM-65/
GRC is the interphone amplifier. Operating volt-
ages for Set 2 and the amplifier are furnished by a
plug-in power supply unit (Power Supply PP-
282/GRC) contained within the amplifier. All of
the above mentioned units are secured on Mount-
ing MT-297/GR which is normally bolted to a
vehicular mounting surface.- The mounting also
accommodates one of the control units (either
Local Control C-434/GRC, pictured, or Control
(C-435/GRC) as a plug-in unit. From the mount-
ing, connections are made to the vehicular battery,
to the major units supported on the mounting,
and to one or more Control Boxes C-375/VRC.
When the local control umit is plugged into the
mounting as shown, connection is made to Remote
Control C—433/GRC by telephone wire. Con-
nections to the antenna systems are made directly
from the panels of the Set 1 and Set 2 receiver-
transmitters (fig. 29).

e. 12-Vorr SysteMm. The system described
above is applicable to vehicles which have a 24-
volt storage battery. To adapt the system for
12-volt operation, Power Supplies PP-109/GR and
PP-281/GRC must be substituted for Power
Supplies PP-112/GR and PP-282/GRC, respec-
tively. Either installation constitutes a basic
AN/GRCH4.

7. Rapio Sers AN/GRC-6 axp -8. If Re-
ceiver-Transmitter RT-67/GRC or RT-68/GRC
is used as Set 1 and the antenna system for Set 1
is changed as indicated in figure 29, the basic
installation becomes Radio Set AN/GRC-6 or
Radio Set AN/GRC-8, respectively.

g. Rapio Sers AN/GRC-5 anxp —7. If Radio
Receiver R-108/GRC is added to the basic system
(d and e above, and fig. 3), the installation becomes
Radio Set AN/GRC-3 (fig. 1). (Control
(C-435/GRC is shown plugged into the mounting
in figure 1, in place of the local control unit.)
Substitution of Radio Receiver R-109/GRC or
R-110/GRC for Radio Receiver R-108/GRC
(along with the Set 1 and antenna substitutions
of / above) changes the system to Radio Set
AN/GRC-5 or Radio Set AN/GRC-7, respectively.

h. Summary. To summarize the similarities
and differences among the various radio sets, the
following classifications are suggested. Reference
to the table of components (par. 6) and figure 29
will aid in either a comparative analysis or in a
study of any one particular system. ;

(1) Radio Sets AN/GRC-3 and —4 are the
same except for the inclusion of an
auxiliary receiver (R-108/GRC) in the
former system.

(2) Radio Sets AN/GRC-5 and -6, and
Radio Sets AN/GRC-7 and -8 are
similarly related; Radio Receiver
R-109/GRC being the point of difference
between the first two sets and Radio
Receiver R-110/GRC being the point of
difference between the latter two sets.

10. Set 1 Receiver-Transmitter

a. One of Receiver-Transmitters RT-66/GRC,
RT-67/GRC, or RT-68/GRC is used as Set 1 in
each of the radio sets described in this manual.
The particular systems in which each of the

. ¥
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receiver-transmitters are employed are indicated
in the following chart.

Radio Sets Set 1
AN/GRC-3 and ~4....._____| Receiver-Transmitter RT-
66/GRC
AN/GRC-5 and —6__________| Receiver-Transmitter RT-
67/GRC
AN/GRC-7 and —8__________| Receiver-Transmitter RT~
68/GRC

b. The Set 1 receiver-transmitters are very
similar in structure, function, and detailed circuit
and mechanical arrangement ; they differ from each
other only in their operating frequency ranges and
in those components which determine the fre-
quency range. Hence Receiver-Transmitter RT-
66/GRC (fig. 4) is externally similar to the other

Fiaure 4. Receiver-transmiller RT-66/GRC.

receiver-transmitters except for the calibrations
of the tuning dial. Characteristics pertinent to
system operation are listed in paragraph 5; com-
plete information on the receiver-transmitters is
contained in a separate technical manual.

c. Bach Set 1 consists of a double-conversion
type, superheterodyne f-m receiver and f-m trans-
mitter which use a common antenna. The tun-
ing mechanism of each receiver-transmitter is
detented at every 100 ke of its range to provide the
channel selections indicated in the following
chart.

Receiver-Transmitter Frequency coverage of Sharcta
RT-66/GRC_.._____ 20 to 27.9 me. . ___ 80
RT-67/GRC..__. 27t0389me. 120
RT-68/GRC.._____ 88 to 5 0me e oo 170




In addition to the detent selections, any two of
the channels may be preset (par. 68) to allow
rapid selection, or the detent mechanism can be
disengaged to allow continuous tuning,

d. Mechanically the receiver-transmitters are
panel-chassis assemblies inclosed in & metal case
(fig. 4). The bottom of the case is fitted with
channel rails which are used to secure the unit to
the vehicular mounting (par. 37). When the case
is removed, the r-f and i-f chassis assemblies are
available at either side of the unit (figs. 68, 69,
and 70). All tubes are mounted on these vertical
chassis.
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Figure 5. Power supply PP-112/GR, front view,

e. In vehicular installations Set 1 is installed on
Mounting MT-297/GR (fig. 3) and is powered by
a vehicular power supply such as Power Supply
PP-112/GR. :

11. Set 1 Power Supply

a. Either Power Supply PP-109/GR or PP—
112/GR is used to furnish operating voltages for
Set 1, depending on whether the vehicular storage
battery supplies 12 or 24 volts, respectively. The
two units are externally similar (fig. 5) and differ
internally only in those circuits necessary to
convert the battery voltage to the proper operating




voltages for the receiver-transmitters. Detailed
information on the power supplies is contained in
a separate technical manual.

b. The power supplies develop plate, screen,
bias, filament, and relay potentials for the re-
ceiver-transmitters. The plate, screen, and bias
voltages are developed by vibrator type power-
supply circuits. Input battery voltage is supplied
through a POWER IN receptacle on the front
panel (fig. 5) and all output voltages are available
at the POWER OUT receptacle on the front panel.

¢. Mechanically the power supply units are
panel-chassis assemblies inclosed in a metal case.
Channel rails on the bottom of the case permit the
case to be installed on Mounting MT-297/GR.
When the case is removed (figs. 65, 66, and 67), the
replaceable parts on the chassis are accessible.

19. Set 2 Receiver-Transmitter

a. Receiver-Transmitter RT-70/GRC (fig. 6)
is common to all the radio sets described in this
manual and is arbitrarily designated as Set 2. A
complete deseription is given in a separate
technical manual. Characteristics pertinent to
system operation are listed in paragraph 5.

b. Set 2 consists of a double-conversion type,
superheterodyne f-m receiver and f-m transmitter
which uses & common antenna circuit. Tuning is
continuous over a range of 47 to 58.4 me and a
detent mechanism is provided for presetting any
two frequencies (par. 69).

¢. Mechanically the receiver-transmitter is a
panel-chassis assembly contained in a metal case.
Snap catches are provided on the case for mount-
ing it on AF Amplifier AM-65/GRC (fig. 3).
When the case is removed (figs. 62, 63, and 64) the
r-f and i-f chassis assemblies are exposed. All
tubes are mounted on these vertical chassis.

d. In vehicular installations Set 2 obtains its
operating voltages from either Power Supply
PP-281/GRC or Power Supply PP-282/GRC (12-

cor 24-volt operation, respectively) through AF

Amplifier AM-65/GRC. The power supply plugs
into the amplifier.

13. AF Amplifier AM-65/GRC

a. AF Amplifier AM-65/GRC (fig. 7) is a
common compeonent of all the radio sets described
in this manual. Generally referred to as the
interphone amplifier, this unit serves a dual

Figure 6. Receiver-transmitier RT-70/GRC.
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purpose providing not only for intercommunica-
tion between control boxes but also for monitoring
the receiver-transmitters. Detailed information
on the amplifier is contained in a separate technical
manual.

b. Electrically the interphone amplifier is a
three-channel electronic mixer and a-f amplifier.
The three channels provide a Set 1 -+ interphone
output, a Set I + Set 2 + Interphone output,
and a Set 2 + Interphone output. The interphone
signal predominates on the Set 1 4 Set 2 + Inter-
phone channel; the signals from the receiver-trans-
mitters are equal to the interphone signal on the
other two channels.

¢. Mechanically the interphone amplifier is a
panel-chassis assembly inclosed in a metal case.
Channel rails on the bottom of the case permit the
unit to be installed on Mounting MT-297/GR;
hooks on the case accommodate the snap catches
of Receiver-Transmitter RT-70/GRC, which nor-
mally mounts on top of the amplifier in a vehicular
installation (fig. 3). When the case is removed (fig.
60), all replaceable parts are accessible.

e e e R it - — bk

Figure 7. AF Amplifier AM-65/GRC.

d. A compartment within the amplifier (fig. 60)
accommodates a plug-in power supply unit (Power
Supply PP-281/GRC or PP-282/GRC) for 12-
and 24-volt operation, respectively, which supplies
operating voltages for both the amplifier and the
Set 2 receiver-transmitter. The voltages for Set
2 are made available at the RT-70 POWER re-
ceptacle on the front panel.

14. Auvuxiliary Receiver

a. Radio Receivers R-108/GRC, R-109/GRC,
and R-110/GRC are used as auxiliary receivers
in Radio Sets AN/GRC-3, -5, and -7, respectively.
The receivers are very similar in structure, func-
tion, and detailed circuit and mechanical arrange-
ment; they differ from each other only in their
operating frequency ranges and in.those compo-
nents which determine the frequency range.
Hence Radio Receiver R-108/GRC (fig. 8) is
similar externally to the other receivers except
for the calibrations of the tuning dial. Receiver

characteristics pertinent to system operation are

- Tms03s-i



listed in paragraph 5; complete information on the
receivers is contained in a separate technical
manual.

b. Bach receiver uses a single-conversion type,
superheterodyne f-m eircuit with continuous
tuning over the ranges indicated in the following
chart, A detent mechanism is provided on each
receiver for presetting any three frequencies
(par. 70).

Radio receiver Frequency coverage
B-H0S/ORCE - o arasaass 20 to 27.9 me
R-109/GRC e v eeeeeee e oo 27 to 38.9 me -
R-110/GRC e e e e 38 to 54.9 me

It should be noted that the receivers duplicate
the frequency coverage of the Set 1 receiver-
transmitters with which they are commonly used.

Figure 8. Radio Receiver R—108/GRC.

¢. Mechanically the receivers are panel-chassis
assemblies inclosed in a metal case (fig. 8). The
bottom of the case is fitted with channel rails
which ave used to secure the unit to the vehicular
mounting (par. 38). When the case is removed,
the replaceable parts on the receiver chassis are
made accessible (fig. 71).

d. A compartment on the receiver chassis (fig.
71) accommodates a plug-in power supply unit
(Power Supply PP-281/GRC or Power Supply
PP-282/GRC for 12- or 24-volt operation, respec-
tively) which normally furnishes the operating
voltages for the receiver.

15. Mounting MT-297/GR
a. Mounting MT-297/GR (fig. 9) serves as a

support for major units of the radio sets and as
a junction box for interconnecting various units.
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Figures 1 and 20 demonstrate the dual function
of the mounting.

b. At either end of the mounting are two shock-
mounted supporis which are normally bolted to a
vehicular mounting surface. A hinged mounting
table is secured to these supports and a junction
box is suspended from the under surface of the
table near the center of the unit (fig. 9).

¢. The mounting table is channelled to accept
the rails on the bottom of the auxiliary receivers,
Set 1 receiver-transmitters, Set 1 power supply,
and interphone amplifier. Locking levers are pro-
vided on the front edge of the mounting table to
secure the units on the table.

d. The junction box at the center of the unit
contains the terminal boards and electrical eir-
cuits which serve to interconnect the units in an
operating system. Cables are provided on either
side of the junction box to connect the mounting
to the vehicular battery and to the major units,
Each cable is tagged to facilitate proper intercon-
nection. A receptacle on the rear inner surface
of the junction box serves to accommodate either
Local Control C-434/GRC or Control C—435/GRC;
a lever on the right side of the junction box serves
to lock either control unit in the receptacle to
effect a watertight connection.

e. Figure 19 shows the mounting table swung
back on its hinges and the cover plates removed
from the junction box so that access may be had
to the interior of the junction box for installation
and maintenance purposes.

LOCKING RANDLES

IO SEY i
REC-AMTR
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Figure 8. Mounting MT-297|GR, top view.

16. Control Box C-375/VRC

a. One or more Control Box C-375/VRC (fig.
10) is used in every installation of the radio sets
described in this manual. One unit is supplied
with the basic radio set; additional units may be
supplied in the installation kits (par. 8).

b. Control Box C-375/VRC is a remote junction
point and switching unit for the control and audio
lines to Sets 1 and 2 and the interphone amplifier,
Switches on the control box may connect any of
these lines to the 10-pin audio connectors on either
side of the box (fig. 35) and to the MIC and
PHONES jacks on the bottom of the box.

¢. The control boxes are normally installed at
some distance from Mounting MT-297/GR (in
locations convenient for driver, gunner, com-
mander, or other operator) and are connected to
the mounting either directly or indirectly by means
of Special Purpose Cable WM-46/U. Cable en-
tries are provided at either side of the control box
(figs. 72 and 73).

17. Control C-435/GRC
(fig. 11) .

a. Control C-435/GRC, when used, plugs into
Mounting MT-297/GR and extends the opera-
tional facilities of the radio sets to include duplex
operation and retransmission. It is not essential
to the normal push-to-talk operation of the sets
from Control Box C-375/VRC, if duplex opera-
tion and retransmission facilities are not required.

I0 POWER
SUPPLY

TO AMPLIFIER
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Figure 11. Control C~485/GRC.
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Control Box C435/GRC may be removed from
the mounting and replaced by Local Control
(C-434/GRC (par. 18). .

- b. Eleetrically, Control C—435/GRC is 2 junc-
tion box and switching unit for the control and
audio lines of the receiver-transmitters and auxil-
iary receiver. Both automatic and manual switch-
ing facilities are provided. Mechanically, the
unit is a panel-chassis assembly inclosed in & metal
case. When the case is removed (figs. 74 and 75),
the chassis is accessible for servicing.

18. Control Group AN/GRA-6
(fig. 12)

a. Control Group AN/GRA-6 may be used to
provide local or remote control of power for, and/or
transmission from, the radio sets and includes
provision for telephone communication between
local and remote control stations. The control
group includes Local Control C-434/GRC, Remote
Control C—433/GRC, Handset H-33/PT, and Bag
CW-189/GR. Complete information on the con-
trol group is contained in a separate technical
manual.

b. Local Control C—434/GRC may be plugged
into Mounting MT-297/GR in place of Control
(C-435/GRC or it may be connected directly to
the panels of Sets 1 and 2 by means of plug-
terminated cords at the rear of the unit (fig. 30).
In either case the switching facilities of the unit
allow for push-to-talk transmission over either or
both sets from a handset plugged into the AUDIO
connector on the front panel.

¢. Remote Control C-433/GRC may be as much
as two miles removed from the local unit, A

E, ﬂ:.s Sy
P : G

LOTAL CONTROL
C-424 /GRC

R ——

\:uﬂcc-memms

TELEFHONE LINE

- carrying purposes.

telephone line is used to interconnect the two
units. The combined switching actions of the
two units make it possible to extend both power
control and push-to-talk facilities to the remote
unit. The remote unit will also accommodate a
handset. '

d. Handset H-33/PT may be used at the panel
AUDIO connector of either control unit. The
handset is equipped with a push-to-talk nonlocking
switch which incorporates two electrically inde-
pendent SPST (single-pole, single-throw) switches,
The handset cord is terminated in & 10-pin con-
nector which will mate with the receptacles on the
panels of the unit.

e. Provisions for simple.telephone communica-
tion (including ringing) are also incorporated in
the control units. This facility makes the control
group adaptable for field telephone usage.

f. Bag CW-189/GR is provided for storing and
The -units may be stored in
the bag when they are not used or when they are
being transported, or Control C-435/GRC may be
stored in the bag if Local Control C—434/GRC is
plugged into the mounting.

19. Power Supplies PP-281/GRC and
PP-282/GRC

Power Supply PP-282/GRC (shown with the
minor components in figure 13) is used in the
auxiliary receivers and the interphone amplifier
in 24-volt installations of the radio sets. The
unit in the amplifier supplies operating voltages
for Receiver-Transmitter RT-70/GRC (Set 2) as
well as the amplifier. Power Supply PP-281/
GRC, similar in appearance and general character-

REMOTE CONTROL
G-433/GRT

HATIOSEY
H-33/PT

IMLESG-TE

Figure 12. Control Group AN/GRA-6.
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istics, is used for 12-volt installations. The units

are vibrator type power supplies which can plug ~

into the compartments on the receiver and am-
plifier chassis (figs. 71 and 60).

20. Minor Components

a. The following minor components are illus-
trated in figure 13:

(1) Mast Base AB-15/GR.

(2) Mast Sections MS-116-A, MS-117-A, ana
MS-118-A.

(3) Mast Sections AB-22/GR and AB-24/
GR.

(4) Adapters UG-273/U and UG-306/U.

(5) RF Cable Assembly CG-568/U.

(6) RF Cable Assembly CG-530/U.

(7) Special Purpose Cable Assembly CX-
1211/U. ’

(8) Special Purpose Cable Assembly CX-
1213/U.

(9) Wire W-142.

(10) Special Purpose Cable W\ -46/U.

(11) Connector and bondnut, Appleton Elec-
trical Company No. 61007 and BL-50,
or equal.

| = " TECHMICAL
] MANUALS

CONTROL BOX
€-375/VRC

MAST BASE
AB—15/GR

CABLE ASSEMBLY
Cx-1211/y

CABLE ASSEMELY
C6-530/u

i e — i

Figure 13. Minor Components of Radio Set AN/GRC-3.

POWER SUPPLY
PP-282 /GRC

CAELE ASSEMBLY
cCx-1213/u

(12) Case CY-684/GR.
(13) Bag CW-206/GR.

Note. Excepting the last three items listed,
all of the above components are represented
functionally on the system cordage diagram (fig.
29). For physical and electrical descriptions,
refer to the identification table of parts.

b. The connector and bondnut is used for con-
necting the power cable of the radio set (W-8 on
fiz. 29) to the vehicular power terminal board.
I'he connector is of the feed-through type and the
bondnut locks the connector in place.

c. Case CY-684/GR is a metal box provided
for storage of running spares. Compartments are
provided for tubes, lamps, fuses, and other re-
placeable parts. The case will not accommodate
all the running spares which are supplied with
the various units (par. 22), but will accommodate
some of each type. Refer to paragraph 46 for
recommendations on the selection of spares to be
stored in Case CY-684/GR.

d. Bag CW—206/GR is provided for storage of
spare antenna masts, Case CY-684/GR, audio
accessories (not in use), and technical manuals.

CASE
CY-EB4/GR |

ADAPTER
ve-273/u ||

@lie= 5

B

2 :

3

2

ACAPTER =

WIRE w—182 UE-308/U |

CABLE ASSEMBLY APPLETON 52
Ce-588/U CONNECTOR - 1y ,p4-53
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921. Audio Accessories

a. Tyre. Audio accessories for operating the
radio sets are supplied in the installation units
and vary in type and number according to the
type of vehicular installation. Some or all of the
following items may be supplied:

(1) Chest Set Group AN/GSA-6 and Head-
set-Microphone H-63/U.

(2) Dynamic Loudspeaker LS-166/U.

(3) Handset H-33/PT.

(4) Microphone M-29/U.

(5) Headset, Navy type CW-49507 and Cord
CX-1334/U.

Note. The above listed audio accessories are
the only types which can be connected to the
10-pin audio connectors on the radio sets. Con-
trol Box C-375/VRC is the ouly unit equipped
with jacks which will accommodate any substi-
tute accessories (A below).

b. Cursr Ser Grour AN/GSA-6. Chest Set
Group AN/GSA-6, in conjunction with Headset-
Microphone H-63/U (¢ below), is the audio acces-
sory most commonly used with the radio sets.
The chest set group consists of a chest-mounting
switch box and a 5-foot cord which terminates in
an S-contact receptacle and a 10-pin audio con-
nector. The receptacle mates with the plug on
one end of the switch box and provides a quick-
disconnect feature for the chest set. The audio
connector will mate with any of the 10-pin con-
nectors on the control units, the receiver-transmit-
ters, the auxiliary receivers, and the interphone
amplifier. Two plugs provided on the switch box
will mate with the jacks on'Headset-Microphone
H-63/U. A two-position, rocker-arm type push-
to-talk switch is provided on one side of the switch
box; a push-button RADIO-INTERPHONE
switch is provided on the other side of the box.
Both positions of the rocker-arm switch are elec-
trically identical, but one position is momentary,
the other lock-on. The lock-on device may be
released by means of an internal adjustment so
as to make both positions momentary when so
desired. The push-button switch is normally in
the INTERPHONE position, allowing for inter-
phone operation when only the push-to-talk switch
is pressed. (This is true only when the chest set
is connected to an audio receptacle which is wired
for interphone operation; Control Box C-375/VRC
is the only unit of the radio sets so wired.) Radio
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transmission is accomplished by pressing both the

" RADIO-INTERPHONE button and the push-to-

talk rocker arm. The push-button switch may be
locked in the RADIO position by means of an
internal adjustment. This feature should be util-
ized when the chest set is connected to a receptacle
which is not wired for interphone operation.

¢. HEipser-MicropeoNE H-63/U. Headset-
Microphone H-63/U (fig. 14) consists of two series-
connected 300-ohm receivers and a 40- to 100-ohm
microphone. The microphone is mounted on an
adjustable boom attached to the receiver head-
band. Two 14-inch conductors from the micro-
phone and headset are terminated in two-pin
and three-pin jacks, respectively. These jacks
will mate with the plugs on Chest Set Group
AN/GSA-6.

d. Dyxamic Lovupspeaker LS-166/U. Dy-
namic Loudspeaker LS-166/U (fig. 15) is a 4-inch,
permanent-magnet dynamic Loudspeaker with a
voice-coil impedance of 8 ohms. A 5-foot cord,
terminated in a 10-pin audio connector, is pro-
vided for connecting the speaker to the audio re-
ceptacles wired for loudspeaker or phone opera-
tion. A rotary switch on the side of the speaker
may be used to switch the unit from speaker to
phone output or to disconnect the speaker circuit
entirely.

e. Hanpsur H-33/PT. Handset H-33/PT (fig.
16) is a combination microphone and receiver
with a push-to-talk switch and connecting cord.
Microphone impedance is 40 ohms; receiver im-
pedance is 300 ohms. The push-to-talk switch
provided consists of two electrically independent
SPST switches. The cord is 5 feet long and is
terminated in a 10-pin audio connector which will
mate with the audio connectors on the receiver-
transmitters, interphone amplifier, and control
units.

f. Microprone M-29/U. Microphone M-29/U
(fig. 17) consists of a 300-ohm carbon-microphone
element in a plastic case with a push-to-talk switch
and connecting cord attached. The push-to-talk
switch incorporates two electrically independent
SPST switches. The connecting cord is 5 feet

‘long and terminates in a 10-pin audio connector

which will mate with the connectors on the receiver-
transmitters, the interphone amplifier, and the
control units.

g. Heapser Navy Type CW-49507 axp Corp
CX-1334/U. Headset Navy Type CW-49507



Figure 15. Dynamic Loudspeaker LS-166/U.
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Figure 17. Microphone M-29/U.

(fig, 18) consists of two series-connected 300-ohm
receivers. A 14-inch cord is connected to the re-
ceivers and is terminated in a Plug PL-54. The
plug will mate with Jack JK-26, on one end of
Cord CX-1334/U. Cord CX-1334/U is 5 feet

long. It is terminated in a 10-pin audio con-
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Figure 16. Handset H-83/PT.
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nector, and serves to connect the headset to the
audio connectors on the recciver-transmitters,
interphone amplifier, and control units.

Note. The audio accessories should not be used indis-
criminately on any of the units, even though it is possible
to connect them physically. Refer to chapter 3 for cor-
rect usage of the audio acecessories.



CCRD
Cx~-i334/U

HEADSET
NAVY TYPE
CW-&2507

Figure 18. Headset Navy Type CW-49507 and Cord CX-1354/U.

h. SusstiruTE Accessories. The substitute
audio accessories listed in the following table may
be used if absolutely necessary. Performance will

be inefficient, however, because of impedance mis- -
matches, and operating facilities will be confined

solely to Control Box C-375/VRC.

Standard item Substitute item

Chest Set Group AN/ | Chest Set TD-4 or Cords

GSA-6. CD-307-A and CD-318.
Headset-Microphone | Headset H-16/U and Miero-
H-63/U. phone T-45 or Headset

HS-30 with Cord CD-933
and Microphone T—45.

Headset Navy Type CW- | Headset H-16/U or Headset

49507. HS-30 with Cord CD-933.
Cord CX-1334/U. ... ____ Cord CD-307-A.
Microphone M-29/U._____ Microphone T-17.

Dynamic Loudspeaker LS- | None.

166/U.

Handset H-33/PT._______| None.

917847 —50——3

TM284-69
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22. Running Spares

Running spares for normally expendable items,
such as tubes, fuses, and vibrators are supplied
with some of the system components. The spares
supplied are listed in the following subparagraphs:

Note. Case CY-684/GR provided for carrying the

spare parts is not ample for carrying all of the parts sup-

plied; therefore it will be necessary to make a selection of
those parts most likely to be needed. A suggested list of
such parts is given in paragraph 46.

a. SPARE PARTS ¥omr REcm{mn—Tafmsm'rmns
RT-66/GRC, RT-67/GRC, axp RT-68/GRC.
The spare parts supplied for each of these com-
ponents are identical,

2 tubes, electron, type 1A3.
2 tubes, electron, type 1AE4.
2 tubes, electron, type 114.
4 tubes, electron, type 1R5.
1 tube, electron, type 1S5.

6 tubes, electron, type 1U4.
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3 tubes, electron, type 2E24.
1 tube, electron, type 3A4.
5 tubes, electron, type 3AS5.
2 tubes, electron, type 3B4.
6 tubes, electron, type 3Q4.
2 tubes, electron, type 6AKS5.

b. Seare Parts vor RECEIVER-TRANSMITTER
RT-70/GRC. The following spare parts are
provided for Receiver-Transmitter RT-70/GRC:

1 lamp, incandescent, 1.35-volt, .06 amp
GE type No. 331.

1 tube, electron, type 1AEA4.

2 tubes, electron, type JAN-114.

2 tubes, electron, type JAN-1R5.

1 tube, electron, type JAN-1S5.

10 tubes, electron, type JAN-1U4.

2 tubes, electron, type JAN-3A5.

1 tube, electron, type JAN-3B4.

6 tubes, electron, type JAN-3Q4.

¢. Spare Pants For Rapio Rucervers R-108/
GRC, R-109/GRC, axp R-110/GRC. Spare
parts supplied for each of these receivers are identi-
cal.

1 fuse, cartridge, 4 ampere.

1 relay, thermal, SPST, (K-1).

1 tube, ballast, (R-59).

2 tubes, electron, type JAN-0B2.
1 tube, electron, type JAN-1A3.
1 tube, electron, type JAN-114,
2 tubes, electron, type JAN-1S5.
6 tubes, electron, type JAN-1U4.
4 tubes, electron, type JAN-3AS5.
3 tubes, electron, type JAN-3Q4.
4 tubes, electron, type JAN-6AKS.

d. Spare Parrs ror AF Awmprirrer AM-65/
GRC.
1 fuse, cartridge, 4 amp. (F-1).
1 fuse, cartridge, 10 amp. (F-1).
1 tube, ballast (R-32).
1 relay, thermal (K-1).
2 tubes, electron, type JAN-6AKS.
3 tubes, electron, type JAN-12AU7.
2 tubes, electron, type JAN-0B2.

26

e. Spare Parts ror Power Suprrries PP-281/
GRC anp PP-282/GRC.
(1) Power Supply PP-281|GRC.
2 vibrators, plug-in type, 6-volt input.
(2) Power Supply PP-282/GRC.
2 vibrators, plug-in type, 24-volt input.
. Spare Parrs ror Power Suvppries PP-
109/GR axp PP-112/GR.
(1) Power Supply PP-109/GR.
2 fuses, cartridge, type AGU, 5 ampere.
2 fuses, cartridge, type AGU, 10 ampere.
.1 relay, thermal (K-1, K-2).
2 tubes, ballast (R-24, R-25, R-31,
R-37, R-38, R—40).
1 tube, electron, type JAN-1007.
2 tubes, electron; type JAN-0B2.
2 tubes, electron, type JAN-0A2,
3 vibrators, 6-volt (-1, B-2, E-3).
(2) Power Supply PP-112/GR.
3 fuses, cartridge, type AGU, 5 ampere.
1 fuse, cartridge, type AGU 3 ampere.
1 relay, thermal (K-1, K-2).
3 tubes, ballast (R-24, R-25, R-31,
R-37, R-38, R—40). y
1 tube, electron, type JAN-1007.
2 tubes, electron, type JAN-0B2,
2 tubes, electron, type JAN-0A2.
3 vibrators, 24-volt (E-1, E-2, E-3).
g. SpARE Parts ror CoxtrOL Grour AN/
GRA-6.
4 lamps, glow, 125 v., 1/25 w. GE lamp
No. NE-51.
h. Spare MaAst SecrioNs ror Rapio Saers
AN/GRC-3, -4, -5, and -6,
1 Mast Seetion MS-116A.
1 Mast Section MS-117A.
1 Mast Section MS-118A.
1 Mast Section AB-22/GR.
1 Mast Section AB-24/GR.
1. SpARE Masr Secrions ror Rapio Sers
AN/GRC-T7 axp -8.
1 Mast Section MS—117A.
1 Mast Section AB-22/GR.
2 Mast Sections AB-24/GR.



CHAPTER 2
INSTALLATION INSTRUCTIONS

Section |. INTRODUCTION

23. Scope of Instructions

The installation instructions included in this
manual are generalized to make them applicable
to any installation. The variety of vehicles in
which the radio sets may be installed necessarily
limits the exactness of such details as location of
units, routing of cables, placement of antennas,
etc. Required clearances, interconnection data,
and all other essential information are included.
For specific details pertinent to particular vehicles,
reference should be made to the installation in-
structions supplied with the installation units for
the vehicles. Each of the installation units Listed
in paragraph & contains instructions pertinent to
the particular vehicle for which the. unit is
intended.

24. General Unpacking Instructions

Take the usual precautions against damage to
equipment during the unpacking procedure. The
following points of procedure should be observed
whenever possible:

@. Unless instructions are given to the contrary,
unpack equipment as required, in the order de-
scribed. Unpacking all boxes simultaneously may
interfere with an orderly procedure and will com-
plicate any possible division of labor.

b. As each box is unpacked, check its contents
against the master packing slip.

¢. Use cutters to clip metal bands.

d. Do not pry off the tops or sides of boxes;
use a nail-puller to remove the nails and lift off
the sides and/or the tops of boxes.

¢. Save boxes, containers, and other packaging
material, if practicable, for possible use for stor-
age or reshipment.

Section Il. VEHICULAR INSTALLATION DETAILS

Note.

Vehicular installation procedures aré'those which involve modification of the vehicle (for example, the drilling of

holes) or some special technique peculiar to a type of vehicle (for example, the routing of cables).

95. Unpacking

The material comprising the installation unit
and the material contained in box 4 of the basic
unit. (par. 7) are required for the vehicular instal-
lation details. Unpack the installation unit and
box 4 of the basic unit, observing the general pre-
cautions noted in paragraph 24.

96. Mounting MT-297/GR

Mounting MT-297/GR should be located and
secured in place; all external connections should
be completed.

a. Locate Mounting MT-297/GR according to
the installation instructions for the particular
vehicle, In any installation allow the minimum
clearances indicated on figure 19.

b. Spot and drill the eight mounting holes in
accordance with the dimensional data shown on
figure 19. Bolt the mounting to the vehicle.

c. Loosen the four wing-nut fasteners which
hold the mounting table firm against the shock
mounts. Swing the mounting table back on its
hinges to make the junction box available. Re-
move the three cover plates from -the junction
box (fig. 20).
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d. If the vehicular supply is 12 volts, connect
jumpers between terminals 14 and 15, 15 and 16,
and 17 and 18. For 12-volt operation these
jumpers are not required.

e. Prepare one end of the 10-foot length of
Special Purpose Cable WM-46/U in accordance
with instructions given on figure 21.

f. Loosen the bondnut on the cable clamp at
one of the unused cable entries on the right-hand
side of the junction box (fig. 20). Remove the
nut, metal ring, and rubber washer from the cable
clamp and slip them over the prepared end of the
cable in reverse order (nut, ring, and washer).
(The rubber plug which will be found in the cable
entry is for waterproofing an unused entry; it
will not be required in the final assembly.)

g. Insert the prepared end of the cable through
the cable entry and solder the individual conductors
to terminals of terminal board E-6 in the mounting
(fig. 20); observe the color coding indicated on
figure 22. The cable should be inserted until the
outer insulation protrudes on the inside of the
junction box. Sufficient slack should be allowed
for all terminal connections. :

h. When the connections are complete, tighten
the bondnut on the cable clamp.

i. Before replacing the covers on the junction
. box, check the tightness of the solderless con-
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Figure 20. Mounting MT-297/GR, open view,

nectors, E-1, E-3, E4, E-9, and E-12 (fig. 20).
Cable compression can cause these connectors to
become loose over a period of time.

7. Replace the covers on the junction box.

k. In Radio Sets AN/GRC-4, -6, and -8, which
do not use an auxiliary receiver, fasten the two
receiver cables (W-1and W-2 on fig. 20) to the
unused cable mounts (fig. 73).

[. Swing the mounting table back to its normal
position and fighten the wingnut fasteners at each
end of the table.

m. Route the loose end of Special Purpose
Cable WM-46/U in accordance with instructions
outlined in the installation instructions supplied
with the vehicular installation unit. (Although
the units to be interconnected are Mounting
MT-297/GR and Control Box C-375/VRC, ve-
hicular layout will determine whether a direct
connection will be made or whether junction boxes
and/or slip rings will intervene (par. 27b).)

n. Place the power switch of the mounting in
the OFF position. Do not turn this switch ON
throughout the entire installation procedure.

o. Connect the battery cable (W-8 on fig. 20)
in accordance with instructions furnished with the
installation unit. Generally, the cable will con-
nect to a vehicular junction box rather than

JUNCTION BOX
COVER PLATES

i —atd D L A



directly to the battery. Use the connector and
bondnut supplied with the basic unit to secure the
cable at its point of entry into the junction box.
Leave enough slack to allow the mounting cable
to be swung back without straining the cable.

27. Control Box C-375/VRC

One or more Control Boxes C-375/VRC may
be supplied in the installation units in addition to
the box supplied with the basic unit. The boxes
must be located, mounted, and interconnected
with Mounting MT-297/GR.

a. Spot the location of the control boxes and
drill the mounting holes, The exact locations
will vary from vehicle to vehicle and must be
determined from the specific instructions supplied
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BLACK $L ATE

\.m \“u / ?o//.m

STEP 3
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the connections described for each unit (b and ¢
below).

b. Remove the cover from Lhe control box,
remove the bondnut, ring, and washer from one
of the cable clamps at the side of the box, and
slip the nut, ring, and washer over the loose end
of Special Purpose Cable WM-46/U. (This may
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Figure 21. Preparation of Special Purpose Cable WM-46/U.
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Figure 22. Interconnection of Mounting MT-297/GR and Control Box C-875/VRC,

¢. Solder the prepared conductors to terminals
of terminal board E-2 in the control box, observ-
ing the color coding shown on figure 22.

d. When connections are complete, tighten the
cable clamp, replace the cover, and mount the
units in place.

¢. On the composition strips above the selector
switch on the panel of each control box, write the
following designations from left to right, respec-
tively: “Set 1+INT,” Set 1+4Set 2+INT,” and
“Set 2+INT.”

98. Control C-435/GRC

Control C—435/GRC should be plugged into
Mounting MT-297/GR as follows:
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a. Remove the cover which protects the plug
on the rear of the control unit (fig. 24)., Fasten
the cover to the clamp at the right of the plug.

b. Rotate the locking lever at the right-hand
side of the junetion box of the mounting in a
counterclockwise direction.

c¢. Insert the control unit into the opening
beneath the mounting table so that the plug of the
control unit engages the jack on the junction box.

d. Turn the locking lever clockwise to effect a
secure, watertight connection.

29. Routing Antenna Cables 3

The antenna cables are to connect from the-
receiver-transmitter panels to the antenna-mast
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Figure 23. Conirol Box C-375/VRC, rear view.
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Figure 24. Conirol C-435/GRC, rear view.
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bases. While actual connections cannot be made
at this time, provisions must be made for routing
the cables. RF Cable Assembly CG-568/U is
provided for Set 1 with Radio Sets AN/GRC-3
and —4; all other antenna cables utilize RF Cable
Assembly CG-530/U.

a. If the antenna cables are to run free (without
clamping) between the panels of the receiver-
transmitters and the antenna-mast bases, store
the cables with the audio accessories (par. 31),
and connect them after the units have been
installed on the mounting (par. 39).

b. If holes must be drilled in the vehicle or any
other vehicular modification must be made in
order to route the antenna cables, follow the
instructions supplied in the installation unit.

¢. If the antenna cables are to be clamped to
the vehicle, follow the instructions supplied in
the installation unit. When a particular installa-
tion calls for the use of Adapter UG-306/U (sup-
plied in the installation units), connect the
adapter to the end of the cable which will
connect to the mast base.

Note. In most cases the 50-inch antenna eables supplied
with the basic units will be sufficiently long. In those
cases where a longer length is required, cable and con-
nectors will be supplied in the installation units. If the
connectors are not already assembled to the cable, termi-

nate the cables in accordance with instructions given on
figures 25 and 26,

30. Vehicular Provisions for Antenna-mast
Bases

@. Any drilling, installation of mounting brack-
ets, and other vehicular details which are neces-
sary for installing the antenna-mast bases should
be made at this time. Location of masts and
mounting provisions are different for each type of
vehicle and necessary instructions will be supplied
with the vehicular installation unit.

b. Because it is possible, in some instances, that
the remaining installation procedures will not be

32

SKIN BACK,TWIST
AND DIP IN SOLDER.
- BOTH ENDS.

T™ 2B4-75.
Figure 25. Termination of RF Cable Assembly CG-568/U.

completed until after the vehicle has been shipped
to a different depot or organizational unit, actual
mounting of the antenna-mast bases is not in-
cluded as a vehicular installation detail. (Its
installation might complicate the shipment of
the vehicle.) Whether the entire installation is
carried through to completion in one or two steps,
however, the antenna-mast bases are the next
items to be installed (par. 33).

31. Storing of Audio Accessories

The audio accessories supplied in the installa-
tion unit will not be required until the equipment
is ready for an operational test (par. 41). The
accessories should be unpacked and stored within
the vehicle until they are needed.



RG-62/U CABLE IN UG—QS‘FU OR=UG-262/U JACKS

NUT SLEEVE
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QUTLINE
NUT — CABLE
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2.CUT OFF JAGKET % INGH FROM END,

BEING CAREFUL NOT TO NIGK BRAID.
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UNDER BRAID 3 FROM END OF JACKET

4 TAFPER BRAID

5. SLIDE SLEEVE OVER TAPERED BRAID
TO FIT TIGHT AGAINST JAGKET. BE SURE
INNER SHOULDER OF SLEEVE FITS

SOQUARELY AGAINST END OF CABLE JACKET.

JACK BODY

FEMALE
CONTAGT

OUTLINE

6. WITH SLEEVE IN PLACE,COME OUT BRAID,
FOLD BACK SMOOTH AS SHOWN, AND TRIM

3
T0 3z INGH FROM END.

7.CUT INNER DIELECTRIC TI;- INCH FROM BRAID,
BEING CAREFUL NOT TD NICK INNER CONDUCTOR
AND CUT OFF INNER CONDUCTOR -!E INCH FROM
END OF DIELECTRIC,

FEMALE CONTACT

B . TIN INSIDE HOLE OF FEMALE CONTAGT, TIN CENTER
CONDUCTOR OF CABLE ,SLIP FEMALE CONTACT IN
PLAGCE AND SOLDER, REMOVE EXGESS SOLDER. BE
SURE CABLE DIELEGTRIC IS NOT HEATED EXCESSIVELY
AND SWOLLEN SO AS TO PREVENT DIELECTRIC
ENTERING BODY.

9. PUSH INTO BODY AS FAR AS iT WILL GO, THEN SLIDE
NUT INTO BODY AND SCREW INTO PLACE, WITH WRENGH,
UNTIL MODERATELY TIGHT. HOLD CABLE AND SHELL
RIGIDLY AND ROTATE NUT.

FINAL ASSEMBLY SHOWN IN SECTION

1D, THE ASSEMBLY FOR PLUGS IS THE SAME EXCEPT FOR THE
USE OF MALE CONTACTS AND A UG-260/U BODY.

 TM284-76

Figure 26, Termination of RF Cable Assembly CG-530/U.
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Section Ill. EQUIPMENT INSTALLATION DETAILS

Note. The term “equipment installation” has been arbitrarily selected to refer to those installation procedures
which are independent of the vehicle in which the radio sets are installed.

32. Unpacking.

When all vehicular installation details have
been completed, unpack the remaining boxes
(1, 2, and 3) of the basic unit (par. 7). Observe
the general precautions noted in paragraph 24.

33. Mounting Mast Base AB-15/GR
(fig. 27)

The location of the mast bases is, in most cases,
dependent upon the vehicle. In general, how-
ever, the mast bases should be placed as high as
possible, with at least 40-inch spacing between the
Set 1 and Set 2 mast bases, and with & maximum
cable length of 50 inches between the bases and
the receiver-transmitters. To install each of the
mast bases, follow the instructions outlined below
and on figure 27.

a. Loosen the ground clamp on the adapter
which is supplied on the mast base. Remove the
adapter and replace it with Adapter UG-273/U.
Retighten the gound clamp on the new adapter.

b. Separate the two cup-insulators by unscrew-
ing the body of the mast base.

¢. Insert the body of the mast base, with upper-
cup-insulator attached, through the hole in the
mounting surface.

d. Bring the lower cup-insulator up from the
under side of the mounting surface so that the bolt
in the lower insulator engages the body of the
mast base. The lockwasher and the ground
braid from the clamp on the adapter should be
between the mounting surface and the lower
insulator (fig. 27).

e. Screw the body of the mast base in a clock-
wise direction to tighten the assembly.

f. If the mounting surface does not provide a
good ground, an additional ground bond must be
made between the mounting surface and the
vehicle.

34. Antenna Mast Sections
(fig. 29)

a. Set 1 of Radio Sets AN/GRC-3, -4, -5, and
—6 utilizes three long mast sections, Mast Sections
MS-116-A, MS-117-A, and MS-118-A. Screw
the three sections together and screw the assembly
into the Set 1 mast base.

b. Set 1 of Radio Sets AN/GRC-7 and -8
utilizes one long and one short mast section, Mast
Sections MS-117-A and AB-24/GR, respectively.
Screw the two sections together and screw the
assembly into the Set 1 mast base.

@
MOUNTING
SURFAGE
GROUND
= TIE
FEMALE GROUND
JAGK > TIE CLAMP
- ADAPTER
UG=-306/U
’ (SEE NOTE)
NOTE:
ADAP -
DAPTER UG-306/U USED ONLY WHEN TM284-8!

SPECIFICALLY CALLED FOR.

Figure 27. Mast Base AB-15/GR, installation drawing. -
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e. Set 2 (in all of the radio sets) utilizes two
short mast sections, Mast Section AB-22/GR and
AB-24/GR. Screw the two sections together and
screw the assembly into the Set 2 mast base.

35. AF Amplifier AM-65/GRC

A power supply must be installed in the ampli-
fier, and the fuse and internal power supply
switch must be checked, before the amplifier is
secured on the mounting. Perform the following
steps:

a. Remove the panel-chassis assembly from the
outer case (par. 123).

b. Insert and clamp the plug-in power supply
unit (fig. 28) in the compartment on the amplifier
chassis (fig. 60) so that the receptacle on the power
supply mates with the plug within the amplifier
compartment. Use Power Supply PP-281/GRC
for 12-volt systems and Power Supply PP-282/-
GRC for 24-volt systems.

¢. Turn the internal switch on the amplifier
chassis (fig. 60) to the 12V or 24V position, de-
pending upon the supply voltage being used.

d. Check the fuse in the fuse holder on the front
panel of the amplifier. The amplifier is shipped
with a 4-ampere fuse which is suitable for opera-
tion in a 24-volt system with Power Supply PP-
282/GRC. For 12-volt systems, with Power Sup-
ply PP-281/GRC, replace the 4-ampere fuse with
a 10-ampere fuse from the running spares supplied
with the unit (par. 22). Place a spare fuse of the
proper amperage for the system in the clips on the
chassis (fig. 60).

e. Fasten the correct supply-voltage marker on

the left-hand side of the amplifier panel. The.

amplifier is shipped with the 2/» 4a marker in
place (fig. 7). For 12-volt systems, the marker
should be replaced by the 12» 10 marker which is
supplied with the amplifier. The marker serves
as a reminder that the plug-in power supply unit,
the fuse, and the setting of the internal switch
(c and d above) should correspond to the storage
battery being used.

f. Replace the panel-chassis assembly in the
case and turn the OFF-INT-RT-70 switch to the
OFF position. )

Caution: Before placing the amplifier or any
of the units on the mounting, again check the posi-
tion of the power switch on the mounting. Turn
it to the OFF position.

g. Release the locking mechanism for the two
right-hand channels of the mounting by rotating
the locking handles (fig. 9) towards the right.

k. Place the amplifier on the mounting so that
the rails on the bottom of the case rest in the two
right-hand channels of the mounting. Rotate the
locking handles to the left to secure the amplifier
in place, ‘

= PR =+ 3k L

Figure 28. Power Supply PP-282/GRC, front view.

36. Receiver-Transmitter RT-70/GRC (Set 2)

The intergal FIELD-VEH-TANK switch of
Set 2 must be set before the unit is installed.
Perform the following steps:

a. Remove the panel-chassis assembly from the
outer case (par. 123).

b. Set the FIELD-VEH-TANK switch, on the
chassis of the receiver-transmitter (fig. 64), to the
TANK or VEH position in accordance with one
of the following conditions:

(1) If more than one Control Box C-375/
VRC is used in the system, set the switch
* at TANK,
(2) If one Control Box C-375/VRC is used
in the system, set the switch at VEH.

¢. Replace the panel-chassis assembly in the

case.
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d. Fasten the receiver-transmitter on top of the
interphone amplifier by means of the snap catches
and hooks on the two units. .

37. Set 1 and Set 1 Power Supply

a. Place the OPERATE switch of the Set 1
Power Supply PP-109/GR or PP-112/GR in the
OFF position, and secure the unit on the mounting
beside AF Amplifier AM-65/GRC (fig. 29). Use
Power Supply PP-109/GR in 12-volt systems and
Power Supply PP-112/GR in 24-volt systems.

b. Place and lock the Set 1 receiver-transmitter
on the mounting next to the power supply. Refer
to figure 29 for the particular receiver-transmitter
used in each system.

38. Auxiliary Receivers

Instructions for the auxiliary receivers apply
only to Radio Sets AN/GRC-3, -5, and -7.
Figure 29 indicates which receiver is applicable to
each set.

a. Remove the panel-chassis assembly from the
outer case (par. 123).

b. Insert and clamp the plug-in power supply
unit (fig. 28) in the compartment on the receiver
chassis (fig. 71) so that the receptacle on the power
supply mates with the plug within the receiver
compartment. Use Power Supply PP-281/GRC
for 12-volt systems and Power Supply PP-
282/GRC for 24-volt systems.

¢. Turn the internal switch on the right-hand
side of the receiver chassis to the VEH position.

d. Replace the panel-chassis assembly in the
case and place the combined power and VOLUME
control of the receiver in the OFF pesition.

¢. Place and lock the auxiliary receiver on the
mounting beside the Set 1 receiver-transmitter.
(This space on the mounting is left blank in Radio
Sets AN/GRC—4, -6, and -8.)

39. Interconnections

Make the system interconnections outlined
below and illustrated on figure 29.

a. Connect Adapter UG-306/U to the ANT
connector on Set 2. Connect one end of the
antenna cable (RF Cable Assembly CG-530/U) to
the adapter; connect the other end to the adapter
on the Set 2 mast base (par. 33).
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b. Connect Adapter UG-306/U to the ANT
connector on Set 1. Connect one end of the
antenna cable (RF Cable Assembly CG-568/U or
CG-530/U as indicated in figure 29) to the adapter;
connect the other end of the cable to the Set 1
mast base (par. 33).

¢. Connect Wire W-142 between the AUX REC
ANT connector on Set 1 and the lower ANT con-
nector on the panel of the auxiliary receiver.
(This step applies only for Radio Sets AN/GRC-
3, -5, and -7))

d. Check that the power switch on the mount-
ing, and the OFF-INT-RT-70 switch on the inter-
phone amplifier are in the OFF positions, and con-
nect Special Purpose Cable Assembly CX-1213/U
between the RT-70 POWER receptacle on the
amplifier and the POWER receptacle on Set 2.
Tighten the screw handles on the cable-assembly
connectors.

¢. Check that the OPERATE switclt of the
Set 1 power supply is in the OFF position, and
connect Special Purpose Cable Assembly CX-
1211/U between the POWER OUT receptacle of
the power supply and the POWER IN receptacle
of Set 1. Tighten the screw handles on the cable-
assembly connectors,

/. Connect ecable W-6 from the mounting (fig.
20) to the REC-TR CONT receptacle on the
amplifier. Tighten the screw handle on the cable
connector.

g. Connect cable W-7 from the mounting to
the INT CONT receptacle on the amplifier.
Tighten the screw handle on the cable connector.

h. Connect cable W-5 from the mounting to

the POWER IN receptacle on the amplifier.

Tighten the serew handle on the cable connector.

. Connect cable W—4 from the mounting to
the POWER IN receptacle on the Set 1 power
supply. Tighten the screw handle on the cable
connector.

J. Connect cable W-3 from the mounting to the
REC-TR CONTROL receptacle on Set 1. Tighten
the screw handle on the cable connector.

k. On Radio Sets AN/GRC-3, -5, and -7,
connect cables W-1 and W-2 from the mounting
to the POWER IN and REC CONTROL re-
ceptacles, respectively, on the auxiliary receiver.
Tighten the screw handles on the cable connectors.
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40. Avudio Accessories -

a. AssemBLy. The chest sets, headsets, and
headsct-microphone sets provided in the installa-
tion unit should be assembled and made ready for
use. The remaining audio accessories are shipped
assembled.

b. DisposrrioN. The specific disposition and
usage of audio accessories depend, in part, upon
vehicular conditions and modes of operation to be
used. Probable dispositions are indicated below.
(See chapter 3 for the operating modes possible
at the various audio connectors.)

(1) Chest Set Group AN/GSA-6 will be used

with Headset-Microphone H-63/U at -

the audio connectors of Control Box
C-375/VRC, Control C—435/GRC, and
Local Control C—434/GRC.

(2) Dynamic Loudspeaker LS-166/U, when
supplied, will generally be used at the
audio connector on Control C—435/GRC.

(3) Microphone M-29/U can be used at an
audio connector of Set 1, Set 2, or the
interphone amplifier when some general
means of monitoring (for example, a
loudspeaker) is provided.

(4) Headset Navy Type CW-49507 with
Cord CX-1334/U will generally be used
at an audio connector of Set 1, Set 2,
or an auxiliary receiver for individual
set monitoring.

(5) Handset H-33/PT will generally be used
at either Remote Control C-433/GRC
or Local Control C-434/GRC.

Section IV. ADJUSTMENTS FOR OPERATION

Note. Personnel who are to perform the procedures de-
scribed in this section should be familiar with the use of
controls and instruments and with the operating proce-
dures desecribed in chapter 3.

41. Set 2 Antenna Tuning

Receiver-Transmitter RT-70/GRC (Set 2) is
shipped completely alined, but the antenna circuit
must be tuned when the set is connected to a par-
ticular antenna system.

a. Perform steps 1 through 22 and 36 through 38
of the equipment performance-checklist (par. 114)
to determine that the Set 2 receiver is operating.
Leave the receiver in an operating condition.

b. Calibrate the receiver-transmitter at 58 me
(par. 69).

¢. Remove the cap, which covers the antenna
tuning control (fig. 6), on the top of the receiver-
transmitter.

d. Insert an insulated serew driver or alinement
tool through the opening in the case so as to engage
the serew driver slot of the antenna tuning con-
trol. Hold the ANT ADJ-DIAL LIGHT-ON-
OFF-CAL switch (fig. 34) in the ANT ADJ posi-
tion and adjust the tuning control for & minimum
noise in the headphones.

49. Set 1 Antenna Tuning

Receiving and transmitting antenna circuits
must be tuned separately in the Set 1 receiver-
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transmitters. Once the antenna circuits are tuned
for a particular system antenna, it is not necessary
to retune during normal operation.

@. ReEcErver TuNing. Perform steps 1 through
22, and 24 through 27 of the equipment perform-
ance checklist (par. 114) to determine that the
receiver is operating. Leave the receiver operat-
ing and adjust as follows:

(1) Tune for a signal in the top 900 ke of the
tuning range (par. 68). If a signal is not
heard, radiate the output of a signal
generator to the receiver. The signal
must be weak so as not to overload the
receiver. The auxiliary receiver must be
tuned at least 4 mc below set 1 during
the following steps.

(2) Using an ordinary screw driver, adjust the
REC-ANT TUNE control on the Set 1
panel for a maximum signal in the head-
set. Reduce the r-f input signal strength
as the audio output level increases. Re-
peat the adjustment.

b. Transmrrrer TuNing. Perform steps 1
through 22 and 30 through 34 of the equipment
performance checklist (par. 114) to determine that
the transmitter is operating. To tune the trans-
mitter antenna, proceed as follows:

(1) Tune the receiver-transmitter (par. 68) to
the extreme low end of its tuning range
(MCS control at lowest me calibration,



)

(3)

(4)

TENTH MCS control at zero). Leave
the TENTHS MCS control at zero
throughout the tuning procedure.

Caution: Do not turn the TENTH
MCS control while the TR-ANT TUNE
control is being adjusted. Serious dam-
age to the tuning mechanism can result.

Turn the TRANS-ANT COUPLING
control completely counterclockwise to
obtain minimum coupling.
Press and hold the RADIO and press-to-
talk switches on the chest set. (It may
be more convenient to lock both of these
switches in position by means of the
internal adjustments provided.)

Note. Keep all personnel removed as far as

possible from the antenna while making the
following adjustments,

Using an ordinary screw driver, adjust

~ the TR-ANT TUNE control on the Set

(5)

(6)

1 panel for & maximum r-f reading on
the panel meter. If it is impossible to
obtain a reading, advance the setting of
the TRANS-ANT COUPLING control
slightly and repeat the procedure. Keep
the coupling as low as possible while ad-
justing the TR ANT-TUNE for a maxi
mum r-f reading. When the maximum

-reading is obtained, release the RADIO

or push-to-talk switch on the chest set.
Repeat steps 3 and 4 for each integral
me calibration on the MCS dial and for
the highest detented frequency of each
receiver-transmitter (27.9, 38.9, and 54.9
me for Receiver-Transmitters RT-66/-
GRC, RT-67/GRC, and RT-68/GRC,
respectively). '

When adjustments are complete for
each setting of the MCS control, turn
the MCS control to the approximate

center of the tuning range, and adjust
the TRANS-ANT COUPLING control
for 2 maximum v-f reading.

(7) Repeat steps 3 through 6.

43. Auvuxiliary Receiver Tuning

The antenna circuits of the auxiliary receivers
must be tuned for the particular antenna systems
with which the receivers are used. The tuning
procedure is outlined in @ through d below:

a. Perform steps 1 through 22, and 43 and 44
of the equipment performance checklist (par. 114).
Leave the receiver operating and adjust as follows:

b. Tune the receiver at the highest calibrate
frequency of its range (par. 70a steps 1 through 5).
Tune Set 1 at least 4" me below the auxiliary
receiver during this operation.

c¢. With the TUNE-OFF-ON-DIAL LIGHT
switch sheld in the TUNE position, tune off the
calibrate frequency until the beat note can no
longer be heard but so that the quieting effect of
the tuning signal is still apparent.

d. With the TUNE-OFF-ON-DIAL LIGHT
switch still in the TUNE position, use an ordinary
screw driver to adjust the ANT TUNE control
for maximum quieting in the headset.

44. Operational Check

When both Sets 1 and 2 and, in Radio Sets
AN/GRC-3, -5, and -7, the auxiliary receivers
have been tuned, make a complete operational
check of the system by performing the procedure
outlined in the equipment performance checklist
(par. 114). Omit steps 65 to 79 which pertain to
Control Group AN/GRA-6. If abnormal indica-
tions are obtained, it will be necessary to trouble-
shoot the system. When required, follow the
trouble-shooting suggestions contained in the



Section V. CONTROL GROUP AN/GRA-6 AND MISCELLANEOUS
EQUIPMENT

45, Control Group AN/GRA-6

Control Group AN/GRA-6 should only be in-
stalled when its peculiar facilities are required
(par. 52). An initial installation should be made,
however, to determine that the equipment will
operate properly. Make this initial installation
in accordance with the following instructions after
the rest of the system has been completely in-
stalled, tuned, and checked., Turn the power
switch on the mounting to OFF before beginning
the installation.

a. Loosen the screw fasteners on the panel of
Local Control C-434/GRC and remove the panel-
chassis assembly from the case.

b, Insert two 1%-volt Batteries BA-30 in the
battery compartment and place the chassis-
mounted switech (S-1) in the BELL position.
Replace the panel-chassis assembly in the case.

¢. Remove the protective cover plate from the

plug at the rear of the local control unit. Open”

the hinged door to the right of the plug and store

the cover in the clamp provided within the com-

partment (fig. 30).

COVER
HOLDER

| AuUDIO CONNECTOR P-2
L {SET 2 CONTROL)

L.v___ el e S e b Sl
Figure 30. Local Control C—434/GRC, rear view.
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d. Remove Control C—435/GRC from Mounting
MT-297/GR and insert Local Control C—434/GRC
in its place.

e. Loosen the fasteners which secure the case on
Remote Control C—433/GRC. Remove the panel-
chassis assembly from the case.

{. Insert two 1l4-volt Batteries BA-30 in the
compartment provided, and insert and connect a
45-volt Battery BA-414/U in its compartment.
Place the chassissmounted switch in the BELL
position and replace the panel-chassis assembly in
its case.

g. Interconnect the local and remote units with
telephone wire over as great a distance (up to 2
miles) as desired. Strip the insulation off the
wires approximately ¥ inch from the ends, and
tin the bared wires before clamping them in the
binding posts (designated LINE L1 and .L2) on
each of the units. _

k. Perform the preliminary starting procedure
(par. 72) and steps 65 through 79 of the equipment
performance checklist.

2. When satisfactory performance has been as-
certained, turn the power switch on the mounting

R e

CORNECTOR
-2

CONKEC TOR
COVER

AUDIG CONNECTCHR P-i
(SET | CONTROL)

TN2B4-5E



to OFF and remove the local control unit from
the mounting.

j. Replace the protective cover on the plug at
the rear of the local control unit and connect the
units to Sets 1 and 2 by means of the cables and
plugs in the compartment at the rear of the unit.
Plugs P-1 and P-2 (fig. 30) connect to AUDIO
connectors on Sets 1 and 2, respectively.

k. Return the power switch on the mounting to
ON and perform steps 72 and 73 of the equipment
performance checklist. :

l. After operation has been checked, disconnect
the local control unit and remove the batteries
from both local and remote units. Never leave
the batteries installed unless the units will be
used in a relatively short period of time.

Note. By conneeting Local Control C-434/GRC di-
rectly to the panels of the receiver-transmitters, it is
possible to utilize the retransmission unit in the mounting.
Thus, retransmission, full-duplex, and remote control of
transmission can be available simnltaneously. Remote
control of power for the radio sets cannot be obtained,
however, with the local control unit so connected.

46. Storage of Equipment Not in Use

Equipment not immediately required for opera-
tion, such as running spares, audio accessories, Con-
trol Group AN/GRA-6, or Control C-435/GRC,
should be packed in the containers provided and
stored in a convenient location within the vehicle.

a. Runxying Spares. All spare mast sections
should be placed in Bag CW-206/GR in the pock-
ets provided. Case CY-684/GR should be filled
with spare parts from the stock of running spares
supplied with each unit, and it too should be stored
in Bag CW-206/GR. Since Case CY-684/GR will
not hold all the spare parts provided, a judicious
selection should be made from the spares available.
It is suggested that the following list be used as a

#17847° —o0—4

guide in selecting the spares for packaging in Case
CY-684/GR.

Qual.J-
tity

Epare part

¥

Vibrator (6-v or 24-v for 12- and 24-volt systems,
kL 0T o O R B A SR
Relay, Ratheon CK-118______
Ballast tube, 800 ma
Ballast tube, 600 ma. oo oo il
FOHSEH08 OAR. s —om
Tubetype OB . . -
Tube type 2E24__ _ . i iiicideemiaas
Tube type 6AK6_ .. ___
Tube type 6AKS
Tube type 3A5
Tube tvpe 3Q4
Tabetype B34 .. civvuriennr s sa e e
Tubetype 3B4_______ .
Tubetype 1Ed. _ o olioic oou oo mvol o iy
OB YRR BB o S i b i s s
Tube type 1A3
Tubetype Y04, o ool
TubetypelBE. oo s e e
Tube type 1AE4__________ DA
Tube type 12AU7____ . _____
Tube type CK-1007____.____ .. .
R DO i i e b s 0
Lamp, Mazdar 38 _ . ool o a_ao Lo
Fuse (10-ampere or 4-ampere for 12- and 24-volt
systems, respectively)

B et e b e T 08 DD B BD e b DD BT B b e b et e

14 ]

b. Aupio Accessories AND TrcHNICAL MAaN-
vaLs. Audio accessories not required for opera-
tion can be stored in Bag CW-206/GR. Tech-
nical manuals can also be stored in the same bag.

¢. Coxrror Grour AN/GRA-6. When Con-
trol Group AN/GRA-6 is not required for opera-
tion, it should be stored in Bag CW-189/GR. If
the control group is in use, and Control C-435/
GRC is not being used, the bag can be used to
accommodate the unused unit.
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‘ CHAPTER 3
OPERATING INSTRUCTIONS

Section . MODES OF OPERATION

47. Monitoring

Listening to received signals with no attempt
to communicate with the sending station consti-
tutes monitoring. Each of the receivers in the
radio sets can be operated strictly as a monitor
if so desired. Generally, all receivers will be
monitored simultaneously at the interphone box
(par. 76), the retransmission unit (par. 77), or
the local control unit (par. 78). It is also possible
to monitor each receiver separately by means of a
speaker or headset connected directly to the unit
audio connector.

48. Push-to-talk Operation

a. Push-to-talk operation utilizes one-way re-
versible communication facilities. Receiving facil-
ities are available, provided that power is supplied
to the equipment, but transmission requires
closure of one or more switches (generally the
push-to-talk switch of a chest set, handset, or
microphone). Communication is possible in one
direction at a time and it is impossible for the
receiving party to break in on the sending party.

b. Push-to-talk operation of either Set 1 or Set
2 may be selected at the interphone box, the re-
transmission unit, the local control unit, and the
remote control unit (pars. 76, 77, and 78, respec-
tively). The interphone box is most commonly
used. It is also possible to operate-each receiver-
transmitter individually by means of & chest set
or handset connected directly to the unit audio
connector.

49, Interphone Facilities

Interphone facilities are available to the opera-~
tors at each interphone box, the retransmission
unit, and the panel of the interphone amplifier.
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Normally, the panel of the interphone amplifier
will not be used as an interphone station, but it is
a convenient point for checking the operation of
the amplifier itself (par. 116).

50. Retransmission Facilities

a. Facilities are provided for retransmission of
any received signal. When this facility is used,
the radio set acts as a relay or repeater station be-
tween two other radio sets (fiz. 31). Retrans-
mission facilities are important tactically since
they provide a means of extending communication
range and, through use of the Set 2 laison re-
ceiver-transmitter, a means of establishing com-
munication between two different tactical units.

b. The retransmission unit (Control (C-435/
GRC) provides for automatic retransmission of

signals received by either receiver-transmitter (Set

1orSet2). The signal which arrives first controls
the direction of retransmission, that is, whether
the signal is received on Set 1 and transmitted on
Set 2 or vice versa. In Radio Sets AN/GRC-3,
-5, and -7, which have an auxiliary receiver, it is
also possible to manually retransmit the output
of the auxiliary receiver over the set 2 receiver-
transmitter.

51. Duplex Radio Facilities

a. Duplex radio operation utilizes separate
transmitting and receiving circuits to provide
simultaneous communication in two directions.
In the block diagram shown on figure 32, one
receiver-transmitter is utilized for receiving while
the other receiver-transmitter is used for trans-
mitting. Both stations involved in the duplex
network must have these separate facilities in
order to make this simultaneous two-way or
break-in operation possible.
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Figure 31. Reiransmission system, block diagram.

b. The retransmission unit of the radio sets
provides the switching circuits required for du-
plex operation. The duplex operation utilizes
Set 1 for transmitting and Set 2 for receiving
(par. 77). In Radio Sets AN/GRC-3, -5, and
~7, which have an auxiliary receiver, it is possible
to utilize the auxiliary receiver and Set 1 in a
duplex set-up.

59. Remote Control Facilities
The use of Control Group AN/GRA-6 makes

it possible to control application of power for the
radio sets and/or push-to-talk operation of either
Set 1 or Set 2 from a control station 2 miles
removed from the major installation. Refer to
paragraph 78 for operating details.

53. Duplex Telephone Facilities

When Control Group AN/GRA-6 is uséd for
remote control of the radio sets, duplex telephone
facilities are available for communication between
local and remote control units.
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Figure 32. Duplex operation, block diagram.

Section Il. CONTROLS AND INSTRUMENTS

54. Introduction

Paragraphs 55 to 64 indicate the functions of
operational controls and instruments on the
panels of the various units. Although ordinary
operating procedures are confined mainly to con-
trol units and audio accessories, an understanding
of the controls and instruments on the individual
units is essential to efficient operation and mainte-
nance of the radio sets.

55. Mounting

The main power switch for the radio sets and
a red pilot lamp are mounted on the junction-box
portion of Mounting MT-297/GR (fig. 9).

Control or instrument | Function

OFF-REMOTE - ON | Controls battery power to the
switch (S-1). radio sets.
OFF: Opens battery circuit in
the mounting.
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TO REC
TO XMTR

TO XMTR

TM™ 284 -106

Caontrol or instrument ’

Function

OFF-REMOTE-ON
switch (8-1).—Con.

POWER lamp (E-7)__

REMOTE: Places power control
in hands of operator at Re-
mote Control C-433/GRC,

ON: Connects battery power to
the input terminals of the
interphone amplifier, Set 1
power supply, and in the case
of Radio Sets AN/GRC-3, -5,
and —7, at the input terminals
of the auxiliary receiver.

Indicates (when lit) that power
has been made available at the
input terminals of the inter-
phone amplifier, Set 1 power
supply, and, in the case of
Radio Sets AN/GRC-8, -5,
and -7, at the input terminals
of the auxiliary receiver.
Dimmer control provides for
masking the glow of the lamp.




56. lnterphon.e Amplifier

The controls of the interphone amplifier are
shown in figure 33 and their functions are listed
in the following chart:

Control l Function

OFF-INT-RT-70
switeh. (8-2).

Controls power for the interphone
amplifier or for the Set 2 re-
ceiver-transmitter and the in-
terphone amplifier,

OFF: Breaks battery circuit at
input terminals of the ampli-

’ fier.

INT: Completes power cireunits
for interphone amplifier.

RT-70: Completes power eir-
cuits for interphone amplifier
and Set 2 receiver-transmitter.

Controls output level from Set
1-+Set 2+ Interphone channel
to retransmission unit and to
panel-mounted AUDIO con-

VOLUME control (R-
26).

nector.
AUDIO connector (J- | Provides means for connecting a
3. chest set (with microphone-

headset) for monitoring and
interphone operation over the
Set 1+-Set 2+ Interphone chan-
nel.

57. Set 2

The controls and instruments mounted on the

panel of Receiver-Transmitter RT-70/GRC (Set
2) are illustrated in figure 34; their functions are
listed in the following chart:

Control or instrument | Function -

MCS dialand TENTH 'l

Select and indicate operating
MCS tuning control. frequency.
MCS dial: Calibrations are in

megacycles from 47 to 58 and

indicate the integral portion of

the operating frequency.
TENTH MCS: Selects the oper-

ating frequency. Calibrations,

in tenths of an me indicate the

decimal portion of the fre-
\quency selected.

Provides means of presetting
any two frequencies (par. 69).
Iuminates tuning dial and tun-
ing knob except when dial
light switeh (below) is in OFF

PRESET 1 and PRE-
SET 2 levers,
Dial LAMP (E-201). .

»

: position.
ANT ADJ-DIAL | Controls antenna-tuning, dial
LIGHT ON OFF- light, and calibrating circuits.

CAL switch (5-202). | ANT ADJ: Turns on test signal

for tuning antenna (par. 41);
turns on dial LAMP.

DIAL LIGHT-ON: Turns on
dial LAMP.

DIAL LIGHT-OFF: Turns off
dial LAMP.

CAL: Turns on test signals for
calibrating tuning dial (par. 69).

V0L1UME OFF ®

POWER IN.
i L
SERIAL NO.E

INT CONT
PLIFI

A

RT-70 POWER

REC-TR CONT
-65/GRC

AUDIO H
US. ARMY

T™M 5039-5

Figure 33. Interphone amplifier panel.
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Control or instrument |

Funetion

ANTENNA TUNING | Provides means of tuning re-
control (C-41) ceiver-transmitter antenna cir-
cuit. (Internal control acces-

sible through the top of the

case when protective cap is

removed; not an operational

| control.)
VOLUME control | Adjusts receiver audio-output
(R-204). level to the interphone box,
retransmission unit, and panel-
mounted AUDIO connector.
SQUELCH control | Controls noise suppression and

(R-202 and 8-201). | determineswhat minimum level
of input signal will be required
for receiver operation. In OFF
position it provides for no
noise suppression and allows
receiver to operate at maxi-
! mum sensitivity,
connector | Provides means for connecting a
chest set (with headset-micro-
| phone},'a headset, a micro-
phone, or a speaker, for sep-
arate local monitoring or push-
to-talk operation of the
| receiver-transmitter.

AUDIO
(J-202).

58. Set 1 Power Supply

The controls for both the 12-volt and 24-volt
Set 1 power supply (Power Supplies PP-109/GR
and PP-112/GR, respectively) are the same.
Figure 35 illustrates the panel layout of controls.
The following chart lists the control funections:

Control | Function

OPERATE switch

1 Controls power to Set 1 receiver-
(8-1).
|

transmitier power supply.

OFF: Opens battery circuit at in-
put terminals of the power
supply. -

RECEIVE: Completes battery
cireuit to receiver power-supply
circuits and to receiver-trans-
mitter relay-supply circuit.

TRANS & RECEIVE: Com-
pletes battery circuit to trans-
mitter power-supply circuits,
in addition to those ecireuits
listed under the RECEIVE
position.

Provides for HIGH or LOW r-f
power operation of the trans-
mitter in the HIGH and LOW
positions, respectively.

TRANS POWER
switch (8-2). |

IAL LIGHT

SQUELCH,

NAN”  PRESET

oFfF 9

=\

O ) a

VOLUME

TM290-9

Figure 84. Set 2 panel.
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59. Set 1 Receiver-Transmitter
The controls for the Set 1 receiver-transmit-

ter

(Receiver-Transmitter

RT-66/GRC, RT-

67/GRC, or RT-68/GRC) are illustrated in figure
36. Functions are listed in the following chart:

Control or instrument

Funection

Dial LAMP (E-313) __

DIAL LIGHT OFF-
ON-RING switch
(5-302).

Illuminates tuning dials except
when DIAL LIGHT OFF-ON-
RING switch is OFF.

Controls dial LAMP, microphone,
and ringing oscillator circuits.

OFF: Completes microphone cir-
cuit and turns dial LAMP off.
ON: Completes microphone eir-
cuit and turns dial LAMP on.

Control or instrument

Funetion

VOLUME control
(R-303).

SQUELCH control
{R--302 and S-303).

RING: Breaks microphone cir-
cuit, turns on ringing oseillator,
and turns on dial LAMP,

Adjusts the audio output level to
speaker and phones terminals
of the panel-mounted AUDIO
connectors.

Controls the noise suppression
circuits of the receiver and
determines what minimum level
of input signal will be re-
quired for operation of the
receiver. In OFF position,
provides no moise suppression
and allows receiver to operate
at maximum sensitivity.



Control or instrument

Function

MCS and TENTH
MCS tuning con-
trols and dials.

PRESET levers_ .. __ i

METER (M-301)._ .

METER selector
switeh (5-301).

TR-ANT TUNE con-
trol (C-74).

TRANS-ANT COU-
PLING eontrol
(L-23).

REC-ANT TUNE
control (C-1A).

AUDIO connectors
(J-310 and J-311).

Seleets and indicates the operat-
ing frequency,

MCS: Selects and indicates each
integral me of the tuning range
in 1-me steps.

TENTH MCS: Selecis and indi-
cates the decimal portion of the
operating frequency in either
100-ke steps or in a continuous
sequence.

Provide means of presetting one
or two detented channels (par,
68).

Indicates transmitter r-f power
output, filament econtinuity,
and availability of d-¢ (85-volt)
operating potential,

Connects METER to test points
as indicated below:

RF position: Conneets meter to
transmitter r-f oufput cirenit,

Positions 2 through 11: Conneets
meter to various filament cir-
cuits (par. 120).

90V position: Connects meter to
85-volt d-c supply circuit.

Adjusts transmitter antenna-
circuit tuning. (This is not an
operational adjustment.)

Adjust ecoupling between trans-
mitter output stage and the
antenna. (This is not an
operational adjustment.)

Adjusts receiver-antenna-circuit
tuning. (This is not an opera-
tional adjustment.)

Provide means of econnecting
chest set (with headset-miero-
phone), microphone, headset,
handset, or speaker, for sepa-
rate loeal monitoring or push-
to-talk  operation of the
receiver-transmitter,

60. Auxiliary Receiver

The controls and instruments of all the auxiliary
receivers (Radio Receivers R-108/GRC, R-109/

GRC, and R-110/GRC) are the same.

The

location of controls and instruments is illustrated

in figure 37; their functions are listed in the fol-

lowing: chart:

Contro lor instrument

Function

Power switeh and
VOLUME control
(52 and R-62).

Dial LAMP (E-14)___

TUNING control
CHANNEL dial

Detent adjustments_ __

DETENT VERNI-
ERS.

TUNE DIAL LIGHT
OFF-ON switeh
(8-3).

SQUELCH control
(R-65 and S—4).

ANT TUNE control
(C-4),

AUDIO connector
(J=7).

Controls' power to the receiver
and audio output level to
speaker and phones terminals.
Battery circuit is broken at
the input terminals of the unit
when control is at OFF
position.

Illuminates channel dial except
when TUNE DIAL LIGHT
OF-ON switech is in OFF
position.

Selects the operating frequency.

Indicates the operating frequency
selected by the TUNING con-
trol. Major calibrations are in
me and minor calibrations are
indicated at 100-ke (.1-me)
infervals.

Provide means of presetting any
three frequencies within the
range of the receiver. (Lo-
cated beneath diamond-shaped
plate near center of the panel).

Provide a fine adjustment on the
setting of the detents.

Controls operation of the tuning

oscillator and dial light.

TUNE: Turns on oscillator and
couples oscillator output to
r-f amplifier; turns on dial
LAMP,

DIAL LIGHT ON: turns on dial
LAMP.

DIAL LIGHT OFF: turns off
dial LAMP.

Controls noise suppression and
determines what minimum levei
of input signal will be required
for receiver operation. In
OFF position provides for no
noise suppression and allows
receiver to operate at maxi-
mum sensitivity.

Provides means of tuning an-
tenna circuit.

Provides means for connecting a
headset or speaker for separate
local monitoring of the re-
ceiver.
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61. Interphone Box Box C-375/VRC) are illustrated in figure 38.
The controls on the interphone boxes (Control Functions are listed in the following chart:

i 1 =" 448

TOP VIEW

A AR, (9
£ N

SIGHNAL CORPS US ARMY
CABLE CONTROL BOX C-375/VRC
CLAMP ORDER NO 214 68~ PHILA =49 -7

AUDIO AND CONT
CONNECTOR

CABLE
CLAMP

=

\ SELECTOR
SWITCH

AUDIO AND CONT

ORI

CONNECTOR
VOoL. VoL.
L PHONE MIC, MicC. PHONE
@ ——x— —
FRONT VIEW TM 2643-12

Figure 38. Panel views of interphone box.
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Control

Function Control Funetion
Selector switeh (8-1) . _| Selects inputs and outputs of VOL. controls (R-1 | Determine signal levels at
receiver-transmitiers and inter- and R-2), | PHONE jacks and audio con-

RADIOTRANS.
switeh (8-2).

phone amplifier for transmis-
sion, intercommunication, and
monitoring.

Counterclockwise position: Se-
lects the output of Set 1 and
the interphone amplifier for
monitoring; selects the input
of Set 1 for transmission if the
RADIO TRANS switch is also
operated.

| Center position: Selects the out-

put of both Sets 1 and 2 and
the interphone amplifier for
monitoring; selects the input
of the interphone amplifier for
intercommunication,

Clockwise position: Selects the
output of Set 2 and the inter-
phone amplifier for monitoring;
selects the input of Set 2 for
transmission if the RADIO
TRANS switchis also operated.

Provides for either intercom-
munication or radio trans-
mission.

Center position: Selects the inter-
phone amplifier for intercom-
munication.

RADIO TRANS positions: Com-
pletes the Set 1 or Set 2 trans-
mitting cireuit as determined
by the setting of the selector
switch (above).

62. Retransmission Unit

The panel of the retransmission unit (Control
(C-435/GRC) is illustrated in figure 39. Func-

Audio connectors (J-1

and J-2).

MIC. jacks (J-3 and

J-4),

PHONE jacks
and J-6).

G5

nectors, (Level at each
PHONE jack and audio con-
nector is affected by the VOL.
control nearest the jack or
connector.)

Provide for connection of Chest

Set Group AN/GSA-6 (with
Headset-Microphone H-63/1)
for operation of the receiver-
transmitters and interphone
ampilifier.

Provide for eonnection of Miero-
phone T-17 for operation of
receiver-transmitters and inter-
phone amplifier. (Efficiency of
operation will be affected by
such usage and is not normslly
advisable if the standard audio
accessories are available,)

Provide for connection of Head-
set H-16/U or Headset HS-30
in combination -with Cord
CD-933 for monitoring the
receiver-transmitters and inter-
phone amplifier. (Efficiency of
operation will be affected by
such usage and is not normally
advisable if the standard audio
accessories are available.)

tions of the panel-mounted controls and instru-
ments are listed in the following chart:
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Figure 89. Panel of retransmission unit.
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Control or instrument

MANUAL switch (8- |
2).

AUTO switeh (8-1) -

METER (M-1) .-

ADJUSTMETERTO |
CENTER controls1 I
&2 (R-4and R-5). |

Function

Control or instrument Funetion

Provides for push-te-talk opera-
tion over Set 1, Set 2, or the
interphone amplifier in the
SEND SET 1, SEND SET 2,
or INT position, respectively.

Provides for duplex and retrans-
mission operation of Sets 1
and 2.

OFF: Allows for the push-to-talk ~

operation described above.

DUPLEX: Allow for duplex
operation utilizing Set 1 as a
transmitter and Set 2 as a
receiver.

RETRANS: Allows for retrans-
mission utilizing Sets 1 and 2,

ADJUST METER: Connects
panel-mounted meter into the
retransmission cireuit to act
as a level indicator.

Provides means of monitoring
the level of retransmitted sig-
nals.

Provide means of setting the
level of the retransmitted sig-
nals.

SIGNAL REC BET 1 | Indicate which set is receiving
or SIGNAL REC during retransmission opera-
SET 2 lamps (E-1 tion., Dimmer econtrols pro-
E-2). vide means of masking the

glow of the lamps,

AUDIO connector (J- | Provides means of connecting a
2). chest set (with headset and

|  microphone) for monitoring
and push-to-talk operation of

| Set 1, Set 2 or the interphone
amplifier, or for connecting a
headset or speaker for moni-
toring retransmission. (In
Radio Sets AN/GRC-3, -3,
and -7, it provides the faeility
for monitoring auxiliary re-
ceiver also.)

63. Local Control C-434/GRC

Figure 40 illustrates the layout of controls and
instruments on Local Control C434/GRC. The
following chart lists the functions of controls
and instruments: ‘

SET 182

REMOTE
SET |

T™M 284-61

Figure 40. Panel view of local conirol unit.
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Control or instrument

Funetion

Control or instrument

Funetion

LOCAL switeh (S-3) .

REMOTE switch
(5-1).

Provides for push-to-talk opera-
tion of either Set 1 or Set 2
and for duplex telephone oper-
ation with the remote unit.

SET 1: Allows push-to-talk
operation of Set 1.

SET 2: Allows push-to-talk
operation of Set 2.

TEL: Aliows telephone operation
with remote unit.

In eonjunction with controls at
remote unit, provides for re-
mote control of power for the
radio set and/or remote control
of push-to-talk operation of
Sets 1 and 2. Also provides
means of limiting operation
(at the remote unit) to tele-
phone communication.

TEL ONLY: Allows for tele-
phone communication between
local and remote control units,
and breaks power and push-
to-talk remote control circuits.

SET 1 & 2: Provides for remote
control of push-to-talk opera-
tion of Sets 1 and 2.

SET 1: Provides for remote con-
trol of power for the radio set
and push-to-talk operation of
Set 1.

LINE Ll and T.2__ ___

Ringing generator_____

CALL LIGHT (E-3)_.

AUDIO
(J-1).

connector

SET 2: Provides for remote con-
trol of power for the radio set
and push-t,o-talk operation of
Set, 2.

Provide telephone-line connee-
tions.

Provides means of sending a ring-
ing signal to the remote unit.

Indicates (when lit) that a ring-
ing signal is being received
from the remote unit. (CALL
LIGHT indication can be re-
placed by a bell, by means of
an internal switch.) Dimmer
control provides for masking
glow of the lamp.

Provides means of connecting a
hand-set or chest set (with
headset. and microphone) for
telephone communication and
push-to-talk operation of the
radio set.

64. Remote Control C—433/GRC

Figure 41 illustrates the controls and instru-
ments on Remote Control C-433/GRC. The
- following chait lists the functions of controls and

mmstruments:

f/f

CALL LIGHT'

SF. I.Ec TOR . . .

)

/

54

Figure 1.

Panel view of remote control unit.
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Cantrol or instrument Funetion GControl or Instrument Function
SELECTOR switch | In eonjunction with controls at LINELland L2_____ Provide telephone-line connec-
(8-2). local unit, provides for remote tions.
control of power for the radio Ringing generator_____ Provide means of sending a ring-
set and/or push-to-talk opera- ing signal to the local control
tion of Sets 1 and 2; also pro- unit.

vides means of limiting opera-
tion to telephone communica-
tion.

Left write-in position: A power-
off position or Set 2 remote
control position depending
upon setting of REMOTE
switch in local confrol unit.*

Right write-in position: A power-
on position, or a remote con-
trol position for Set 1, depend-
ing upon setting of REMOTE
switch in local control unit.*

TEL position: limits operation to
telephone communication be-
tween local and remote units.

CALL LIGHT (E-3).. Indicates (when lit) that a ringing
signal is being received from
the local unit, (CALL LIGHT
indication can be replaced by
a bell by means of an internal
switch.) Dimmer control pro-
vides for masking glow of the
lamp.

Provides means of conneecting a

" handset for telephone com-

. munication and operation of

the radio set.

AUDIO connector
(J-1).

*The functions of the write-in positions will be reversed by.the reversal of
the telephone-line connections at either the local or remote control unit.

Section lll. TUNING

65. Interference Charts for Sets 1 and 2

a. InTERFERENCE ProprLEMS. The tuning of

Sets 1 and 2 involves not only the simple mechanics’

of control settings (pars. 68 and 69), but also a
problem of frequency selection. Frequency selec-
tions must be made to avoid interference between
the two receiver-transmitters. Interference charts
(figs. 42 through 47) have been prepared to
indicate those frequencies at which interference-
free operation can be expected with Set 1 trans-
mitting and Set 2 receiving or vice versa. Figures
42 and 43 pertain to Radio Sets AN/GRC-3 and
-4 which utilize Receiver-Transmitter RT-66/s
GRC as Set 1; figures 44 and 45 pertain to Radio
Sets AN/GRC-5 and -6 which utilize Receiver-
Transmitter RT-67/GRC as Set 1; and figures 46
and 47 pertain to Radio Sets AN/GRC-7 and -8
which utilize Receiver-Transmitter RT-68/GRC
as Set 1.

b. Nature oF Crarts. Each square on the
interference charts represents the intersection of
two frequencies, one plotted from left to right for
Set 2, the other plotted from bottom to top for
Set 1. On figure 42, for example, Set 2 trans-
mitting frequencies are plotted from left to right
across the chart and Set 1 receiving frequencies are
plotted from bottom to top of the chart. The

filled-in squares represent those frequencies at
which interference can be expected for the par-
ticular mode of operation indicated on the chart:
the blank squares represent the frequencies at
which interference-free operation can be expected.
(Note that the spaces, not the lines, are cali-
brated.)

¢. Use or Cuarrs. To illustrate the use of the
charts, assume that Set 1 is to be used for push-to-
talk operation at 28 me (in Radio Sets AN/GRC-5
or—6) and Set 2 is to be used for monitoring at 49.6
me. Reference to figure 45 reveals that the inter-
section of the 28-mc squares (Set 1 transmitting)
and the 49.6-mc¢ squares (Set 2 receiving) is a
filled-in square. Those particular frequencies,
therefore, cannot be used simultaneously. If the
transmitting frequency is changed to 28.1 me,
however, the intersection is a blank square.
Therefore, monitoring at 49.6 mc on Set 2, with
push-to-talk operation at 28.1 me on Set 1, is
possible without interference.

66. Set 1, Set 2 Frequency Selections

a. Frequency selections on Sets 1 and 2 should
be made with the aid of the interference charts
described in paragraph 65. The mode of opera-
tion desired; for example, push-to-talk operation
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of Set 2 or duplex operation on Sets 1 and 2 should

I Radio Sets Chart

first be determined, and then the appropriate “Opeetinin) Mass |
chart or charts should be consulted to determine o )
what interference-free frequencies are available for ~ Retransmission involving Set 1 | AN/GRC-3 | figs. 42
th ticular tactical application involved. The Sednstuitting xad et 2. re- and -4, and 43
e ParHIc : PP ; 5 ceiving and vice versa. AN/GRC-5 | figs. 44
_operational mod.es and the charts which apply to ‘ and-6. | and45
~each mode are listed below. | AN/GRC-7 | figs. 46
and -8. and 47
Operational Modes Radio Sets Chart ‘ _ T
Push-to-talk operation of Set 1; | AN/GRC-3 | fig. 43 b. For retransmission each set may be used
monitoring on Set ?-h Sy A;?él;:)— . & alternately as a receiver and as a transmitter. It
D‘:f;i‘gﬂﬁ’:?;:":; d“';;et 2 tre_ | s % | e is necessary, therefore, that the possibility of
ceiving. AN/GRC-7 | fig. 47 interference be checked for both conditions of
and -8. operation. For example, when Radio Set AN/
Push-to-talk operation of Set 2; | AN/GRC-3 | fig. 42 GRC-3 or —4 is being used for retransmission
monitoring on Set 1. A:?gﬁé—sb G da operation, the frequencies of operation must be
i . checked on figure 42 for the Set 2 Transmitting-
| AN/GRC7 | fig. 46 Set 1 receiving condition, and on figure 43 for the
| and-8 | Set 2 Receiving-Set 1 transmitting condition.
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Figure 42. Sel 1, Sel 2 interference chart No. 1 for radio sets
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SET | FREQUENCY (MC)
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Figure 43. Set 1, Set € interference chart No. 2 for radio seis
AN|GRC-3 and —4.
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RT-67/GRC (SET 1) RECEIVING
RT-70/GRC (SET 2) TRANSMIT TING

SET 2 FREQUENCY (MC)
50 st sz 53 54 55 56 - 57 58

| |
i It i il i o tel g I

T—3s
ey
36—— Y
38— 1
s T34
A== =—n
11— E— 32
31—: Z— 3
6=z, =—30
29—= T—29
28— .= ——28
7—1,; Z—e7
47 a8 a9 50 51 c2 s3 54 55 5Is 57 58
SET 2 FREQUENCY (MC) T™M 284-102

Figure 45, Set 1, Set 2 interference chart No. 2 for radio sets
AN/GRC-5 and -6.
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67. Interference With Auxiliary Receivers

In Radio Sets AN/GRC-3, -5, and -7, which
utilize auxiliary receivers, additional interference
problems are present. Trial-and-error methods
will have to be used to determine what trans-
mitting frequencies are possible without inter-
ference. If the auxiliary receiver is not needed,
it can be turned off so that the Set 1, Set 2 inter-
ference problems will be the only ones to combat.

68. Tuning Set 1

Once the antenna circuits have been properly
tuned (par. 42), Set 1 can be tuned to any desired
channel frequency by merely turning the MCS
and TENTH MCS controls to the proper.detent
positions in a below. Continuous tuning between
channels is possible by means of the procedure
outlined in b below. Any two detented channels
may be preset for rapid selection by means of the
procedure outlined in ¢ below.

a. Cuaxxer Tusine., Channel tuning is pos-
sible at every 100-ke interval between the lower
and upper ends of the tuning range.

(1) Turn the MCS control until the MCS
dial indicates the integral portion of the
desired frequency, for example, until the
dial indicates 24 when the desired
frequency is 24.8 me,

(2) Turn the TENTH MCS control until
the TENTH MCS dial indicates the
decimal portion of the desired frequency,

for example, until the dial indicates 8 °

when the desired frequency is 24.8 me.

b. Continvous Tuxing. Continuous tuning

throughout the range of Set 1 is possible by

releasing the channel-detent mechanism of the
TENTH MCS dial.

(1) Turn the MCS control (as for channel
tuning) until the MCS dial indicates the
integral portion of the desired frequency.

(2) Turn the TENTH MCS control to the
extreme counterclockwise position to
release the detent mechanism.

(3) Turn the TENTH MCS control clock-
wise until the TENTH MCS dial indi-
cates the decimal portion of the desired
frequency. (Calibration marks between
the major 100-ke (0.1-me) divisions
represent 25-ke  (0.025-me) intervals;
when the MCS dial indicates 24, a
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frequency of 24.85 mc is selected by
turning the TENTH MCS control until
the second calibration mark between 8
and 9 appears opposite the indicator on

the TENTHS MCS dial.)
¢. Preserrine DetreENTED CHANNELS. Pre-
setting is obtained by means of stops which limit
the rotation of the tuning knobs. The stops can
be swung into place for presetting (or removed
when the presetting feature is not desired) by
means of adjusting knobs. When in place for
presetting, the stops will engage the green and the
red levers on the tuning controls as the controls
are rotated. The positions of the red and the
green levers can be changed so that the stops will
function for any desired frequency. To preset
any two frequencies perform the following steps.

(1) Turn the MCS and TENTH MCS
tuning controls until the higher of the
desired frequencies is indicated on the
tuning dials.

(2) Pull on the stop adjusting-knobs (against
the spring tension which holds them
locked against the panel) and turn the
knobs so that the stops are positioned to
engage the green and the red preset
levers. Make certain that the stops lock
into position.

(3) Loosen (but do not remove) the screw
which secures the MCS tuning control.

(4) Turn the green lever on the MCS control

. in a clockwise direction until it strikes
against the stop. Hold the lever against
the stop and tighten the screw on the
tuning control.

(5) Loosen (but do not remove) the screw
which. secures the TENTH MCS tuning
control.

(6) Compare the tenths portions of the two
frequencies which are to be preset and
set the green preset lever on the TENTH
MCS control in one of the following ways:

(a) If the tenths portion of the lower preset
frequency is higher than the tenths
portion of the higher preset frequency,
turn the green lever in a clockwise
direction until it strikes the stop.
Hold the lever against stop and tighten
the screw on the tuning control.

(b) If the tenths. portion of the lower
preset frequency is lower than the



tenths portion of the higher preset fre-
quency, turn the green lever in a count-
erclockwise direction until it strikes
the stop. Hold the lever against the
stop and tighten the serew on the
tuning control.

(7) Turn the MCS and TENTH MCS
controls until the lower of the desired
frequencies is indicated on the tuning
dials. _

(8) While holding the green lever in place,
lJoosen the serew on the MCS tuning
control and turn the red lever in a
counterclockwise direction until it strikes
the stop. Tighten the screw on the
tuning control.

(9) The setting of the red lever on the
TENTH MCS control depends upon
the setting of the green lever ((6) above).
If the green lever was set in a counter-
clockwise position, set the red lever in a
clockwise position and vice versa.

Note. In describing the presetting procedure,
it was assumed that the green preset levers would
be used for the higher frequency and the red levers
for the lower frequency. The opposite convention

is equally suitable, but consistency in either con-
vention is desirable,

69. Tuning Set 2

a. Tunxixe axp CAviBraTING. When tuning
Set 2, the tuning dial should always be calibrated
at the nearest me calibration. Perform the follow-
ing steps:

(1) Apply power to the set by placing the
OFF-INT-RT-70 switch of the inter-
phone amplifier in the RT-70 position,
and the OFF-REMOTE-ON switch of
the mounting in the ON position.

(2) Provide a means of monitoring. (A head-
set at the panel AUDIO connector, at a
convenient interphone box, or the re-
transmission unit will be adequate.)

(3) Turn the TENTH MCS tuning control
until the integral me calibration nearest
the desired frequency is indicated on the
MCS dial.

(4) Adjust the SQUELCH control to obtain
noise output in the headset.

(5) Turn the ANT ADJ-DIAL LIGHT ON-
OFF-CAL switch to the CAL position

and listen for a beat note or zero-beat
indication in the headset. Adjust the
TENTH MCS tuning control slightly, if
necessary, until the zero-beat indication
is obtained. The zero beat is an indica-
tion that the receiver-transmitter is
tuned to the integral me indicated on the
MCS dial.

(6) If the zero calibration of the dial on the
TENTH MCS control is not exactly op-
posite the calibration mark on the panel,
hold the control and move the calibration
plate physically until the calibrations are

_in line with each other.

(7) Turn the TENTH MCS tuning control
to obtain the exact frequency desired.
Each calibration is .1 me.

b. Preserring. Provisions are available for
detenting any two frequencies. Perform the fol-
lowing steps:

(1) Release the two PRESET levers by turn-
ing each of them to the horizontal posi-
tion.

(2) Turn the TENTH MCS tuning control
over its entire range (from one end to the
other) before selecting the desired fre-
quency. Calibrate and tune the re-
ceiver-transmitter to one of the desired
frequencies as outlined in subparagraph

a above. -
(3) Turn one of the PRESET levers to the
locking (vertical) position. Mark the pre-

set frequency on the label provided.

(4) Calibrate and tune the receiver-transmit-
ter to the second desired frequency.

(5) Turn the second PRESET lever to the
locking (vertical) position and mark the
preset frequency on the label.

Note. Unless the preset frequencies are labeled

or recorded, it is impossible to tell which lever
controls which detented frequency.

70. Tuning the Auxiliary Receiver

a. Tuning axp CaviBrating, When the auxi-
liary receiver is tuned, it should be calibrated at
the nearest calibration point. Perform the follow-
ing steps: :

(1) Apply power to the receiver by turning
the receiver VOLUME control in a
clockwise direction and placing the OFF-
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REMOTE-ON switch of the mounting
in the ON position.
(2) Provide a means of monitoring. A head- CHANNEL dial.
set on the panel AUDIO connector, a b. PreserTiNG. Provisions are available for
convenient interphone box, or the re-  Ppresetting any three frequencies. Perform the
transmission unit is adequate. fOﬂO‘?'i?g Ifoteps- ol e e 2
3) Turn the TUNING control until the 1) Loosen both thumbscrews on the dia-
. calibrate frequency nearest to the desired mond-shaped plate beneath the channel
frequency is indicated on the CHAN- dial. Swing the plate out of t-l-le way to
NEL dial. The czalibrate frequencies for allow access to the detent adjustments
the respective receivers are shown in the beneath the plate.

- 3 O L (2) Turn each of the detent adjustment-
ﬁﬁngffeﬁhm; Weripe miatad af thi screws in a counterclockwise direction to
’ release all previous adjustments. Turn

(6) Turn the TUNING control until the
desired frequency is indicated on the

the TUNING control from one end of

" Hefs . i tbiek its range to the other to make all of the
detents available.

AN/GRC-3...._. g‘}g;ggg’ e g;? “;i fs.i::ic-ss . (3) Calibrate and tune the receiver to one of

SR g TR ’ the desired frequencies as outlined in a

AN/GRC-7__. .| R-110/GRC._.__| 38.7, 43.0, 47.3, and above.
- 51.6 me. (4) Turn the DET A adjustment screw in a
clockwise direction to set the detent

mechanism for the frequency selected.

(4)- Adjust the SQUELCH control to obtain (5) Check the tuning at the detented fre-

noise output in the headset.

(5) Hold the TUNE DIAL LIGHT-OFF-ON

switch to the TUNE position and listen
for a beat note or zero-beat indication in

quency when a signal is received. If the
signal is distorted it may be possible to
refine the tuning by adjustment of
DETENT VERNIER A on the panel of

the receiver.
(6) Repeat steps (3), (4), and (5) for each of
the other desired frequencies, using the

the headset. Adjust the TUNING con-
trol slightly, if necessary, until the zero-
beat indication is obtained. The zero
beat is an indication that the receiver is DET B and DET C controls and DE-
tuned to the calibrate frequency. If the TENT VERNIER B and C controls.
dial setting is incorrect, it can be cor- h-’\’ot:l ?iie:u tf'.]he c‘ljrw isdset to a dg;enr.?d
rected mechanically by turning the screw :h:“ﬁ , .r :fg th{;pswi:?::wmt?l‘ﬁ:mﬂ on 1:
which holdt_’-s the dial index, The.. correc- iden tifl; 5: bypf?i: ettar (k. B. o1 fD Gt 4bs d:gtent
tion screw is located under the diamond- adjustment which has been used to preset that
shaped plate beneath the channel dial. particularfrequency.

Section IV, OPERATION

b. The first four of the above-listed procedures
are local operations (performed at the panels of

a. Operation of the radio sets involves the the various major units) and are not necessarily
following basic procedures: repeated during a normal operating period. (It
(1) Start-stop operations. may be necessary to repeat tuning and squelch
(2) Squelch adjustments. adjustments as occasion demands)) The transmit-
(3) Volume-level adjustments. control operations are performed at one or the
(4) Tuning. other of the control units and are continually
(5) Transmit-control operations. repeated during normal operating periods.

71. Operational Procedures



e. To facilitate ready reference, the local opera-
tions and the transmit-control operations are dis-
cussed under separate headings in the following
paragraphs (pars. 72 through 78).

72. Preliminary S'farting Procedure

The preliminary starting procedure prepares the
equipment for routine operation by setting con-
trols so that routine starting and stopping may
be limited to use of the OFF-REMOTE-ON
switch on the mounting. Unless control settings
are disturbed subsequent to shut-down of the
equipment, it will not be necessary to repeat the
preliminary starting procedure during routine
operation.

a. With the OFF-REMOTE-ON switch of the
mounting in the OFF position, place the OFF-
INT-RT-70 switch of the interphone amplifier in
the RT-70 position.

b. Turn the SQUELCH control of Set 2 to the
maximum clockwise position.

¢. Turn the VOLUME control of Set 2 to the
approximate mid-point of its range.

d. Turn the OPERATE switch of the Set 1
power supply to the TRANS and RECEIVE
position.

e. Turn the TRANS POWER switch of the
Set 1 power supply to the HIGH position. -

f. Turn the SQUELCH control of Set 1 to the
maximum clockwise position.

g. In Radio Sets AN/GRC-3, -5 and -7, turn
the SQUELCH control of the auxiliary receiver
{o the maximum clockwise position.

73. Routine Starting Procedure

When the controls have been set (or left set) as
outlined in the preliminary starting procedure,
apply power to the radio set by placing the OFF-
REMOTE-ON switch of the mounting in the
ON position.

74. Squelch and Volume-Level Adjustments

The SQUELCH controls of Set 1, Set 2, and the
auxiliary receiver should be set as soon as the
equipment is placed in operation. The settings
should be checked periodically to insure operation
at maximum sensitivity for the particular noise
conditions present. Set the controls as outlined

below (steps @ through d). While making the

Set 2 adjustment, also adjust the VOLUME con-
trol as directed in step below.

a. Provide a monitor for the receivers. The
monitor may be a chest set (with headset and
microphone) connected to the AUDIO connector
on the retransmission unit, local control unmit,
or interphone box. If an interphone box is used,
turn the selector switch of the box to the center
position.

b. Turn the Set 1 SQUELCH control counter-
clockwise until noise is audible in the headset.
Note the approximate signal level present in the
headset. Then advance the control in a clockwise
direction to the point at which the receiver quiets.

¢. Repeat step b above with the SQUELCH
control of Set 2. Before silencing the receiver,
adjust the VOLUME control to obtain approxi-
mately the same signal level as was obtained from
Set 1.

d. Repeat step b above for the auxiliary re-
ceiver.

Note. When the tuning of the set is changed, it may be
necessary to reset the sQuELcE controls.

75. Tuning

Simultaneous operation of Set 1, Set 2, and the
auxiliary receiver involves interference problems.
The interference problems must be considered
as well as the mechanics of tuning. _

a. Provide a monitor as instructed in paragraph
74a.

b. Consult the appropriate interference chart
(par. 66) for the mode of operation to be used.

¢. Tune Set 1 to the selected frequency as out-
lined in paragraph 68.

d. Tune Set 2 to the selected frequency as out-
lined in paragraph 69.

¢. Tune the auxiliary receiver (in Radio Sets
ANGRC-3, -5, and -7) to the selected frequency
as outlined in paragraph 70. Interference prob-
lems between the auxiliary receiver and Set 1
or Set 2 will have to be solved by a trial-and-error
method.

f. Reset the SQUELCH controls (par. 74) if
requlred

76. Operation From Interphone Box

a. MopEs oF OperaTioN. When power has
been supplied to the radio sets, squelch adjust-
ments have been made, and Set 1, Set 2, and the
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auxiliary receiver have been tuned, the following
modes of operation are possible at the interphone
box.

(1) Monitoring of Set 1, Set 2, and the auxil-
iary receiver.

(2) Push-to-talk operation of Set 1 or Set 2.

(3) Interphone facilities between interphone
boxes and retransmission unit (when
used).

b. CoxxectioNn oF Aupro Accessories. For
all modes of operation connect Chest Set Group
AN /GSA-6 to one of the audio connectors on the
interphone box and connect Headset-Microphone
H-63/U to the chest set. Lock the RADIO
TRANS. switch of the interphone box in the
RADIO TRANS. position, For additional moni-
toring facilities, Headset Navy Type CW-49507
may be connected by means of Cord CX-1334/U
to the other AUDIO connector on the interphone
box. '

¢. Moxtroring. To monitor the various re-
ceiver signals use the selector switch of the inter-
phone box as follows:

(1) To monitor Set 1 and, in Radio Sets
AN/GRC-3, -5, and -7, the auxiliary
receiver, turn the Selector switch to the
left-hand (counterclockwise) position.
Adjust the volume level by means of the
VOL. control next to the audio connector

) being used.

(2) To monitor Setl, Set 2, and, in Radio Sets
AN/GRC-3, -5, and -7, the auxiliary
receiver, turn the Selector switch to the
center position. Adjust the volume level
as in step 1 above.

.~ (38) To monitor Set 2, turn the Selector switch

to the right-hand (clockwise) position.
Adjust the volume level as in step 1
above. If the level is very high, adjust
the Set 2 VOLUME control for a com-
fortable listening level.

d. InTErRPHONE OPERATION. Interphone recep-
tion is possible for any position of the Selector
switch. To communicate with an operator at
any interphone box or the retransmission unit,
press the rocker arm push-to-talk switch on the
chest set and talk into the microphone. The
operator can break in on a conversation at any
time without waiting for the sending party to
stop talking. Do not press the RADIO push-
button swiich on the chest set. If the Selector switch
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is in either the left-hand or right-hand position, the
transmit-control circuits wall be operated.
e. PusE-To-TALK OPERATION OF SETS 1 AND 2.

(1) For push-to-talk operation of Set 1, turn
the Selector switch to the left-hand posi-
tion, press the rocker arm push-to-talk
switch and the push-button RADIO
switch on the chest set, and talk into
the microphone. Release the chest set
switches to listen. If the auxiliary
receiver interferes with operation of Set
1, turn the receiver VOLUME control
to the OFF position.

(2) For push-to-talk operation of Set 2, turn
the Selector switch to the right-hand
position, press the rocker arm push-to-
talk and push-button RADIO switches
on the chest set, and talk into the
microphone. Release the chest set
switches to listen.

(3) If a signal is being received, and it is
desired to transmit on the receiver-trans-
mitter not in use, the Selector switch
may be used to determine which receiver-
transmitter is available. If no signal is
heard for the right-hand setting of the
Selector switch, Set 2 is available for use.
If no signal is heard for the left-hand
setting of the switch, Set 1 is available.

77. Operation from Retransmission Unit

a. MopeEs oF OperatioN. When power has
been supplied to the radio sets, squelch adjust-
ments have been made, and the receiver-trans-
mitters and auxiliary receiver have been tnned,
the following modes of operation are available
from the retransmission unit:

(1) Simultaneous monitoring of all received

" signals.

(2) Interphone communication with all inter-
phone boxes.

(3) Push-to-talk operation of either Set 1 or
Set 2.

(4) Duplex operation utilizing Set 1 as a
transmitter and Set 2 as a reeeiver,

(3) Retransmission (relay) operation utilizing
either of the receiver-transmitters as a
receiver while the other receiver-trans-
mitter transmits.

b. ConnecTiON OF Aupio Accessories. For
all modes of operation connect Chest Set Group



AN/GSA-6 to the AUDIO connector on the re-
retransmission unit and connect Headset-Micro-
phone H-63/U to the chest set. For convenience,
the push-button switch on the chest set may be
locked in the RADIO position by means of the
internal adjustment provided in the chest set. If
only the retransmission or monitoring facilities are
to be utilized, Dynamic Loudspeaker LS-166/U
may be connected to the AUDIO connector; no
microphone facilities will be necessary.

¢. MontroriNG. The outputs of each receiver
and the interphone system are present in the head-
set at all times except when the AUTO switch is
in the RETRANS or ADJUST METER position.
(During retransmission the receiver audio circuits
are opened in the set acting a transmitter.) _

d. InterpHONE OPERATION. Full duplex inter-
phone operation is possible except when the AUTO
switeh is in the DUPLEX position. For com-
munication with the operator at any interphone
station, press the rocker-arm push-to-talk switch
and the push-button RADIO switch (if it is not
locked) and talk into the microphone. The out-
put of the interphone system is present in the
headset at all times.

Caution. If interphone operation is attempted
with the AUTO switch at DUPLEX, the signal
will be transmitted over Set 1.

¢. Puga-To-Tarx OpEraTION. Place the
AUTO switch in the OFF position and operate as
follows:

(1) For push-to-talk operation of Set 1, hold

the MANUAL switch in the SEND SET
1 position, press the push-to-talk switch
and RADIO switch.(if it is not locked),
and talk into the microphone. Release
the chest set switches for listening.

(2) For push-to-talk operation of Set 2, hold

the MANUAL switch in the SEND SET
2 position, press the push-to-talk switch
and RADIO switch, and talk into the mi-
crophone. Release the chest set switches
for listening.

DurLex OperaTiON. Normal duplex opera-
tion utilizes Set 1 as a transmitter and Set 2 as a
receiver. Operate as follows:

(1) Place the AUTO switch in the DUPLEX

position.

(2) Press the push-to-talk switch and RADIO

switeh (if it is not locked) and talk into

the microphone. It is not necessary to
release the chest set switches to listen.

g. RErTransMmissioN. The retransmission facili-
ties provide a radio link between two radio sets
which either are too widely separated to permit
direct communication or which have different fre-
quency ranges. The retransmission operation is
generally initiated by a push-to-talk contact from
one of the distant stations. When such a contact
is made, requesting communication facilities with
another station, proceed as follows:

(1) Turn and hold the AUTO switch at the
ADJUST METER position.

(2) With a signal being received from the
contacting party, turn the appropriate
ADJUST METER TO CENTER con-
trol (No. 1 if the signal is being received
on Set 1, No. 2 if the signal is being
received on Set 2) to obtain approxi-
mately center-scale deflection on the re-
transmission unit meter.

(8) When the level adjustment has been
completed, have the calling party stand
by and make a push-to-talk contact with
the other distant set on the second
receiver-transmitter.

(4) Adjust the level for second receiver-
transmitter as outlined for the first set
in steps 1 and 2 above, When the ad-
justment is complete, release the AUTO
switech to the RETRANS position and
have the second station stand by to
await. communication from the calling
station.

(5) Again contact the first station to inform
the operator there that the retransmis-
sion circuit has been completed and that
communication can take place. Stand
by with the AUTO switch in the RE-
TRANS position and the MANUAL
switch in the INT position to let the
retransmission procedure take place.

(6) The two-way conversation can be moni-
tored in the headsets at both the retrans-
mission unit and the interphone boxes..
The SIGNAL REC SET 1 and SET 2
lamps will indicate which station is being
monitored at any particular time,

(7) 1f reception occurs on the auxiliary re-
ceiver while Set 2 is transmitting, the
receiver signal will be retransmitted
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along with the Set 1 signal. To avoid
such interference, the auxiliary receiver
may be turned off.

Caution: Do not attempt radio oper-
ation from the interphone boxes while
retransmission is taking place or the
operation will be interrupted. Inter-
phone operation is possible without
interference.

78. Operation from Control Group AN/
GRA-6

a. Mopes oF Orerartion. Although Control
Group AN/GRA-6 is provided mainly to allow
remote operation of the radio sets from points
92 miles or more away from the installation, local
as well as remote operating facilities are avail-
able. The complete facilities are as follows:

(1) Simultaneous monitoring of all received
signals at both local and remote units.

(2) Local push-to-talk operation of either
Set 1 or Set 2.

(3) Telephone communication, including ring- -

ing, between local and remote units.

(4) Remote push-to-talk operation of either
Set 1 or Set 2.

(5) Remote control of power for the radio
set and remote push-to-talk operation
of Set 1.

(6) Remote control of power for the radio
set and remote push-to-talk operation
of Set 2.

b. InsrartatioNn. Turn the OFF-REMOTE-
ON switch of the mounting to OFF and install
Control Group AN/GRA—6 as outlined in para-
graph 45, steps a through g. When the installa-
tion is completed, turn the OFF-REMOTE-ON
switch to the REMOTE position.

¢. MoxrroriNG. It is possible fo monitor the
output of all receivers at either the local or remote
control unit with the REMOTE switch set at any
position but TEL ONLY. The setting of the
LOCAL switch does not affect monitoring.

d. LocaL Pusu-To-TaLx OpERATION.

(1) Set the REMOTE switch to SET 1 & 2.

(2) For push-to-talk operation of Set 1, hold
the LOCAL switch in the SET 1 position,
press the push-to-talk and RADIO
switches on the chest set, and talk into
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the microphone.

switches to listen.
Note. The RADIO INTERPHONE switch

on the chest set may be locked in the RADIO

position for convenience by means of the internal
adjustment.

(3) For push-to-talk operation of Set 2, hold
the LOCAL switch in the SET 2 posi-
tion, press the push-to-talk and RADIO
switches, and talk into the microphone.
Release the chest set switches to listen.

e. TeLeprONE CommunicaTioN. Telephone
communicgtion between local and remote units is
possible for any setting of the REMOTE switch.
‘When the REMOTE switch is in the TEL ONLY
position, only telephone operation is possible.
‘When the SELECTOR switch at the remote unit
is in the TEL position, telephone communication
is the only operation possible from the remote
unit; as long as the REMOTE switch is at the
SET 1 & 2 position, however, local push-to-talk
operation is possible. Telephone operation is as
follows:

(1) To send a ringing signal in either diree-
tion, turn the crank of the ringing gen-
erator at the sending unit (local or re-
mote). Either a CALL LIGHT will glow
or a bell will ring at the receiving end,
depending upon the setting of internal
switches in the local and remote units.

Note. A ringing signal may be sent at any
time in either direction without interfering with
radio operations. Henece it is possible to obtain
the attention of a distant operator at any time.

(2) To communicate, press the push-to-talk
switch on the handset (at the remote
unit) or the push-to-talk switch and
RADIO switeh on the chest set (at the
local unit) and talk into the mouthpiece
or microphone. Full duplex operation
is possible; it is not necessary to release
the push-to-talk switches to listen.

f. Remors Puse-To-Tauk-Operation. The
operator at the remote unit can inform the local
operator by telephone of the mode of operation
desired.

(1) Place the REMOTE switch of the local
unit in the SET 1 & 2 position.

(2) For remote push-to-talk operation of Set
1, place the SELECTOR switch of the .
remote unit in the right-hand write-in

Release the chest set



position, press the push-to-talk switch

on the handset, and talk into the mouth-

piece. Release the push-to-talk switch
to listen. _

(3) For remote push-to-talk operation of Set
2, place the SELECTOR switch of the
remote unit in the left-hand write-in
position, press the push-to-talk switch
on the handset, and talk into the mouth-
piece. TRelease the push-to-talk switch
to listen. y
Note. If the telephone-line connections at

either unit are reversed, the left-hand write-in
position will control Set 1 and the right-hand
write-in position will control Set 2. Operation
will be unaffected otherwise,

g. Remore Power CoxTROL AND Pusa-TO-
TarLx OpeEratioN oF SET 1. The operator at the
remote unit can inform the local operator by
telephone of the mode of operation desired.

(1) Place the REMOTE switch of the local
unit in the SET 1 position.

(2) Place the SELECTOR switch at the
remote unit in the right-hand write-in
position. Press the push-to-talk switch
on the handset momentarily. If power
is not applied at the radio set (as deter-
mined through telephone communica-
tion) the telephone-line connections are
reversed.

(3) After power is applied, push-to-talk
operation of Set 1 is possible by
pressing the push-to-talk switch and
talking into the microphone. To listen,
release the push-to-talk switch.

(4) To remove power from the radio set,
turn the SELECTOR switch to the
opposite (left-hand) write-in position and
press the push-to-talk switch momen-
tarily.

Note. The use of the left-hand write-in posi-
tion as an OFF position and the right-hand
write-in position as an ON position is chosen for
convenience. If the telephone line is reversed,
the functions of the switeh positions merely
Teverse,

L. Remore Power CoxTrOL aND Pusy-TO-
Tarx OrerarioN oF SET 2. Place the REMOTE
switch of the local unit in the SET 2 position and
follow the same procedure as outlined for Set 1
in steps 2 through 4 (g above).

4. AvrerNaTE Usace or CoxrtroL Grour
AN/GRA-6.

(1) Control Group AN/GRA-6 can also be
used, with no provisions for remote
power control, simultaneously with the
retransmission unit. The complete facil-
ities of each unit cannot be used simul-
taneously but the facilities are imme-
diately available for alternate usage.

(2) Connect the local control unit to the
panel-mounted AUDIO connectors of
Sets 1 and 2 by means of the cables at
the rear of the local unit (fig. 30). It
will then be possible to have remote
control of push-to-talk operation as
outlined in f above, whenever the inter-
phone box or retransmission unit is not
being used for control purposes. All
functions of the control group will be
the same as described in the preceding
subparagraphs except the remote power
control facilities.

79. Stopping Procedure

@. To remove power from the entire radio set,
place the OFF-REMOTE-ON switch of the
mounting in the OFF position. To remove
power from a single unit, leave the OFF-
REMOTE-ON switch in the ON position and
operate the appropriate unit switch as indicated
below (b through f).

b. To make the Set 1 transmitter inoperative,
place the OPERATE switch of the Set 1 power
supply in the RECEIVE position.

¢. To remove all power from Set 1 place the
OPERATE switch of the Set 1 power supply in
the OFF position.

d. To remove power from the auxiliary receiver,

turn the receiver VOLUME control to the OFF
position.

e. To remove power from Set 2 only, place the
OFF INT RT-70 switch of the interphone
amplifier in the INT position.

- To remove power from both Set 2 and the
interphone amplifier, place the OFF INT RT-70
switch in the OFF position.

Note. When the interphone amplifier is turned off, it
will be impossible to monitor any of the sets at the inter-
phone box, the retransmission unit, the loeal control unit,
or the remote control unit.
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80. Miscellaneous Applications

@. Low Power Operation or Ser 1. If it is
desired to operate Set 1 for short range com-
munication, the power output can be reduced by
placing the TRANS POWER switch of the Set 1
power supply in the LOW position.

b. PaneL OperaTioNn. Both Set 1 and Set 2
can be operated separately and locally by using a
chest set (with headset and microphone) or a
handset connected to an AUDIO connector on the
front panel. 1In the case of Set 1, which has two
AUDIO connectors, & microphone and headset or
microphone and loudspeaker may be used. The
interphone amplifier can be used as another inter-
phone station by using a chest set (with headset
and microphone) at the panel-mounted AUDIO
connector. A headset or loudspeaker may be
connected to the AUDIO connector of the auxili-
ary receiver for local monitoring of that unit.

e. ManvaL RerransmissioN. If retransmis-
sion is erratie, as indicated by chattering of the
relays in the retransmission unit and interrupted
flashing of the SIGNAL REC SET 1 and SIGNAL
REC SET 2 lamps, the MANUAL switch may be
used in place of the automatic switching circuits
to complete the retransmission. If the signal is
being received on Set 1, hold the MANUAL
switch to SEND SET 2; if the signal is being
received on Set 2, hold the MANUAL switch to
SEND SET 1.
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d. RETRANSMISSION OF AUXILIARY RECEIVER
Ourpur. The output of the auxiliary receiver
may be retransmitted manually over Set 2 with
the AUTO switch at either DUPLEX or RE-
TRANS, If the DUPLEX position is used a
separate antenna is required for the receiver.
Connect the antenna (when required) and proceed
as follows: .

(1) Turn the AUTO switch of the retrans-
mission unit to either-the RETRANS or
the DUPLEX position.

(2) Hold the MANUAL switch at the SEND
SET 2 position.

e. DurLex Orerarion WitTH SET 1 AND AUX-
11ARY REcelver. The auxiliary receiver may be
used with Set 1 for duplex operation if a separate
antenna is provided for the receiver. Connect
the antenna and proceed as follows:

(1) Connect a chest set (with headset
and microphone) to the AUDIO con-
nector on the retransmission unit,.

(2) Turn the AUTO switch to the DUPLEX
position.

(8) To transmit, press the RADIO and
push-to-talk switches on the chest set
and talk into the microphone. The
received signal is always available in
the headset. s



CHAPTER 4
THEORY OF OPERATION

Section I. INTRODUCTION

81. Scope

a. System theory is presented to provide an
understanding of how the several units are inter-
related in the various operations of the radio sets.
Such an understanding should be an effective aid
in trouble shooting the equipment to isolate a de-
fective unit and, in some cases, to isolate a defec-
tive part within a unit.

b. Detailed circuit theory of individual units is
not discussed, except insofar as the units are inter-
connected in a common circuit. For example, the
microphone circuits of Set 1 are described
since they are interconnected with the control
units through the mounting. Details of the Set 1
i-f amplifier are not important for system under-
standing and therefore are not discussed. Most of
the information presented in this chapter is con-
cerned with system applications of the several
units. Complete details on the individual units
are published in separate technical manuals. To
provide a general acquaintance with the individual
units, however, block diagrams of the major units
are included and schematic diagrams of all units
will be found at the end of the manual.

89. Basic System Block Diagram

a. Basically each of the radio sets consists of two
receiver-transmitters and an interphone amplifier,
with speech-input and monitoring facilities as
shown in figure 48. In Radio Sets AN/GRC-3,
—5, and -7, the output of an auxiliary receiver is
paralleled with the output of the Set 1 receiver.
These basic units are the essentials of the systems
and the power supplies, cables, mountings, and
miscellaneous equipment are supplied to make the

basie units perform their funection of transmitting,
receiving, or monitoring.

b. In an actual system installation, microphone
and headset facilities are provided at each inter-
phone box (Control Box C-375/VRC) and the
switching provisions on the box allow selection of
the mode of operation, namely, transmission on
Set 1, interphone operation, transmission on Set 2,
or monitoring. The control facilities are extended
from the individual units to the interphone box
through Mounting MT-297/GR and interconnect-
ing cable (fig. 29).

¢. An adaptation of the basic system (fig. 31)
allows the radio set to function as a relay station
to extend the range of another radio set, or to pro-
vide a link between two sets whose different fre-
quency ranges make communication otherwise
impossible. As indicated in figure 31, the signal
picked up by one receiver-transmitter is retrans-
mitted over the other receiver-transmitter. Com-
munication can take place in either direction. In
this application the microphone input of figure 48
is replaced by the signal received from a distant
set. The retransmission unit (Control C-435/
GRC) provides the necessary switching facilities
for these functions; it also provides facilities for
the basic mode of operation illustrated in figure 48.

d. Another facility provided by Control C-435/
GRC adapts the basic system for duplex operation
(fig. 32). In this adaptation a dual channel of
communication is established with another radio
set, with transmission taking place over one re-
ceiver-tramsmitter at one frequency while recep-
tion takes place over the other receiver-transmitter
at a different frequency. Simultaneous two-way
or break-in operation is possible. If the micro-
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Figure 48. Basic system block diagram.

phone in figure 48 is switched to Set 1 while the
headset is switched to monitor Set 2, the basic
duplex function is illustrated. (This switching
_ can be done only at the retransmission unit; micro-
phone and headset switching occurs simultaneously
at the interphone boxes.)

e. A final adaptation of the basic system is the
extension of the microphone and monitoring facili-
ties to a remote point by means of telephone lines,
Control Group AN/GRA-6 is provided to accom-
plish this function. The extension of power con-
trol facilities to a remote point (another function
of the control group) is not illustrated on the block
diagram since power supply circuits are not shown.

83. System Diagrams

a. Four diagrams (figs. 49, 50, 51, and 52) are
used to illustrate system interconnections and
functioning. Complete power distribution ecir-
cuits are shown on each of figures 49, 51, and
52, with much of the detail being common to the
three diagrams. Figure 50 illustrates monitoring
facilities.

"~ b. A different control unit has been shown on
each of the power distribution diagrams to illus-
trate how the transmitter control and andio input
circuits are switched and connected for the various
modes of operation. Figure 49 illustrates push-
to-talk control ecircuits utilizing the interphone
box (Control Box C-375/VRC); figure 51 illus-
trates push-to-talk, duplex, and retransmission
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cireunits utilizing the retransmission unit (Control
C—435/GRC); and figure 52 illustrates the local
and remote push-to-talk facilities, the remote
power control facilities, and the telephone facili-
ties which are provided by Local Control C-434/
GRC and Remote Control C-433/GRC (units of
Control Group AN/GRA-6).

c. Although the retransmission-unit functions
and the local-remote-unit functions are illustrated
separately from the functions available at the
interphone box, it should be realized that the
interphone box is always available. Generally,
either the retransmission unit or Control Group
AN/GRA-6 will be used in conjunction with the
interphone boxes. The separation is made only
for ease of representation and explanation.

d. Figure 50 illustrates all of the monitoring
facilities which are available in the radio sets and
the interconnections and switching which are nec-
essary to utilize these facilities.

e. In paragraphs 85 through 105, the system
diagrams are discussed in detail for each opera-
tional function. By following the discussion and
the diagrams, it should be possible to determine
what happens when each switech is thrown or
pressed, what voltages are applied to what stage,
how the microphone circuits are completed, the
disposition of each received signal (from the out-
puts of the receivers), and other system functions.
The passage of a signal through the transmitter
(microphone to antenna) or the path of a received
signal (antenna to receiver output circuit) is not



discussed. Such detail is peculiar to the units
(not the system), and is covered generally in para-
graphs 85 through 91. Complete details are pub-
lished in separate manuals.

84. System Legend

a. A system legend has been devised and used
on the system diagrams (figs. 49 through 52) to
facilitate circuit tracing from unit to unit. Be-
cause each circuit is completed, generally, through
one or more units, and similar reference symbols
are used within each unit, it is impossible to tell,
without some form of legend, when a cireuit
leaves one unit and enters another.

b. Asindicated on the legends, a letter has been

used to identify each unit and the letter has been
prefixed to the reference symbol of the part in a
particular unit. Thus in the reference symbol
H/P-5B at the_upper left-hand corner of figure
49, H indicates Mounting MT-297/GR, P-5 is the
reference symbol for a plug on the mounting
(the termination of one of the mounting cables),
and B indicates terminal B of the plug. Inter-
connection of H/P—-5B and D/J-6B indicates that
the circuit is continued to terminal B of receptacle
J-6 in AF Amplifier AM—65/GRC.

¢. To correlate the electrical interconnections
with the physical interconnections the following
chart indicates the cable and plug connections
made between the mounting and other units:

. Mating connector
Mg:{j’f‘ei“g Cable termination® Receptacle

% Unit Receptacle designation
WwW-1 P-1 J-1 Auxiliary reeeiver POWER IN
W P-2 J-8 Auxiliary receiver REC CONTROL
W-3 P-3 J-312 Set 1 ' REC-TR CONTROL
W-4 P-4 J-6 Set 1 power supply POWER IN
W-5 P-5 J-6 Interphone amplifier POWER IN
W-6 P-6 J-4 Interphone amplifier REC-TR CONT
W=7 P-7 J-2 Interphone a.mphﬁe:r INT CONT
wW-8 | E-8 & E-11 Battery

*Refer to figures 20 and 29,

Section Il

85. Primary Power Application
(fig. 49)

When the OFF-REMOTE-ON switch of the
mounting is placed in the ON position, relay
H/K-1 is connected across the battery in series
with fuses H/F-1 and H/F-2, the switch contacts,
and resistor H/R-3. (In 12-volt systems, R-3
must be short-circuited.) Contacts of H/K-1
close to apply battery voltage to three supply
buses (at the top of the drawing) which connect
the battery circuit to the Set 1 power supply, the
interphone amplifier, and in Radio Sets AN/GRC-
3, —5, and —7, the auxiliary receiver. Closure of
the relay contacts also completes a circuit for lamp
H/E-7 (on the panel of the mounting) which
indicates that power is available at the output
terminals of the mounting.

Note. 'This paragraph is applicable only to Radio Sets
AN/GRC-3, -5, and -T7.

917847°—50—6

POWER DISTRIBUTION AND PUSH-TO-TALK CONTROL CIRCUITS

86. Auxiliary Receiver Circuits
(fig. 49)

a. Invur Crreurr. When the VOLUME: con-
trol in the auxiliary receiver is turned clockwise,
switch G/S-2 closes and completes the battery
circuit through fuse G/F-1 to the input terminal,
U/X-1(3), of the plug-in power supply unit within
the receiver (Power Supply PP-281/GRC or
PP-282/GRC for 12-volt or 24-volt operation,
respectively). The battery voltage is supplied
directly to a vibrator power supply and, through
]umpers on the power-supply input connector, to
the receiver filament circuit.

b. FiLamenT CIircurr.

1) In 24-volt systems the filament voltage
is made available at the VEH contacts
of the EXT PWR SUPP, 130V-CFF-
VEH switch through terminals U/X~1(6),
and G/J-2(6) and a resistance network.
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Dropping resistors G/R-58 and G/R-33
connect to the VEH contacts on section
1A of the switch; dropping resistor G/R—
61 and ballast tube G/R-59 connect to the
VEH contacts of section 1C of the switeh.
In 12-volt systems resistors G/R—58 and
G/R-61 (in the input eircuit) are short-
circuited by jumpers on the plug-in power
supply input connector. These jumpers
are indicated by the dotted lines on
figure 49. Ballast tube G/R-59 main-
tains a constant voltage for the receiver
filaments despite variations in battery
voltage.

(2) In the VEH position, section 1A of
the EXT PWR SUPP, 130V-CFF-VEH
switch completes the battery circuit to
the filaments of G/V-14; section 1C com-
pletes the battery circuit to the filaments
of G/V-1 to G/V-13, inclusive and to
dial LAMP G/E-14. Thermal relay
G/K-1 and resistors G/R-55, G/R-56,
and G/R-52 are included in the filament
cireuit to protect the tubes from overload.
The filaments of G/V-1 through G/V-13
are connected in series-parallel strings
(figs. 103, 104, and 105) so that an open
filament in one string might cause the
voltage on the other strings to increase
excessively and burn out other tubes.
Relay K-1 is designed so that an increase
in voltage will cause its contacts to open
and insert resistor G/R—52 in series with
the filaments. The resistor limits the
current through the filaments to a safe
value. Resistors G/R-55 and G/R-56
determine the operating threshold of the
thermal relay. Dial LAMP G/E-14 or
dummy load G/R-64 parallels the fila-
ments depending on the position of the
TUNE DIAL LIGHT OFF ON switch.

¢. Prate anp ScreenN Sveeny. The 135-volt
vibrator supply furnishes plate and screen voltages
for the receiver tubes. The 135-volt output is
coupled through dropping resistor G/R-54 and
section 1B of the EXT PWR SUPP, 130V-OFF-
VEH switch to G/V-14. An additional dropping
resistor, G/R—57 connects to the plate of voltage
regulator G/V-15. The regulated 90-volt poten-
tial is supplied to tubes G/V-1 to G/V-8 through
resistor G/R-60 and to G/V-13 through resistors
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G/R-60 and G/R—47. The supply to G/V-13 is
also connected to the squelch tube, G/V-11, when
the SQUELCH control is turned clockwise from
the OFF position; the switch is ganged to poten-
tiometer G/R-65B which is in series with the
sereen supply to G/V-11.

d. Montrorinc. When voltages have been
made available to the receiver as described above,
the receiver is in a monitoring condition. Signals
received will be distributed to monitoring stations
as indicated in figure 50. The signal path of the
received signals may be traced through the block
diagram (fig. 57). The output of the first audio
and final audio stages are made available at termi-
nals of the panel-mounted AUDIO connector
G/J-7 (fig. 50). A headset or speaker may be
connected for monitoring. A fixed level output
which may be used for retransmission (par. 98)
is supplied to the interphone amplifier through
normally closed contacts on relay H/O-1 in the
mounting when the retransmission unit is not
plugged into the mounting. (For the routing of
the signal when the retransmission unit is used,
refer to paragraph 98.) The interphone amplifier
amplifies the fixed-level signal and supplies a signal
for monitoring to the AUDIO connectors of the
interphone boxes, the amplifier panel, and the
retransmission unit; if the local control unit is
plugged into the mounting in place of the retrans-
mission unit, the monitoring signal is routed to
the AUDIO connector on the local unit. The
signal supplied to the interphone boxes must be
selected by the switch on the panel of the box
(R/S-1 on fig. 50).

87. Interphone Amplifier
(fig. 49)

a. Power INpur. When the OFF-INT-RT-
70 switch (D/S-2) on the interphone amplifier is
placed in the INT position, the battery ecircuit
from the mounting is-completed to the filaments of
the amplifier, a filament protection circuit for Set
2, and to the input connector, U/X~-1, of the plug-
in power supply in the amplifier,

b. AmpriFier Fruaments, When the 6V-12V—
24V switch (D/S-1) on the amplifier chassis is set
at 12V, the amplifier filaments (V-1 through V-5)
are connected directly across the battery through
section 1B of the switch; the Set 2 filament pro-
tection circuit (D/R-32, D/K-1, and associated



resistors) is connected in parallel with the amplifier
filaments by sections 1D and 1A of the same
switch. For 24-volt operation sections 1B and
1A connect the amplifier filaments in series with
the filament protection circuit. Resistor D/R-36
parallels the Set 2 filament protection eircuit as a
dummy load when the OFF-INT-RT-70 switch
is in the INT position. The filament protection
circuit is discussed in more detail in conjunction
with the Set 2 circuits (par 88).

¢. AMpLIFIER PLATE AND ScreEN Suerry. The
vibrator power supply develops a 135-volt output
which is used to furnish the plate and screen
requirements of the amplifier tubes and Set 2
(par 88).

d. MoxtrorinGg, When filament, plate, and
screen voltages have been made available as de-
seribed above, the amplifier can monitor any input
signals from the auxiliary receiver and the Set 1
and Set 2 receivers (fig 50). The amplifier can-
not be used for interphone operation until the
microphone and control circuits (subpar. e follow-
ing) are completed. The signal path through the
interphone amplifier may be traced through the
block diagram (fig. 56). The output of the inter-
phone amplifier is routed to AUDIO connectors
as described for the auxiliary receiver signals
(par. 85).

¢. InTerPHONE MicroPHONE AND CoNTROL
Circurrs.,

(1) The battery voltage at terminal U/X-1
(3) of the plug-in power supply is routed
through resistors D/R-28 and D/R-27
to the coil of relay D/O-1. The relay
circuit is not completed to ground, how-
ever, because of the open push-to-talk
contacts of switech Y/S-2 on the chest set.
In 12-volt circuits, resistor D/R-28 is
short-circuited by a jumper on the plug-
in power supply input connector.

(2) The microphone input circuit parallels
relay D/O-1 and consists of dropping
resistor D/R-2, audio choke D/L-2,
microphone transformer D/T-1, and the
microphone. Contacts of relay D/O-1
and a second set of push-to-talk contacts
on Y/S-1 hold this circuit open during
monitoring periods.

(3) When the push-to-talk switch is pressed,
relay D/O-1 is energized and the micro-
phone circuit is completed through the

relay contacts and the push-to-talk con-
tacts. Microphone excitation current
flows through the carbon element of the
microphone and talking into the micro-
phone develops voice signals across trans-
former D/T-1. The interphone signal is
amplified and routed to the AUDIO con-
nectors at control points, as described for
the auxiliary receiver (par. 86).

(4) The interphone circuits can also be com-
pleted through three paralleling circuits:
through the center position of RADIO
TRANS switch R/S-2, the RADIO con-
tacts of Y/S-1, and the push-to-talk con-
tacts of Y/S-2; through the center posi-
tion of Selector switch R/S-1, RADIO
TRANS contacts of R/S-2, RADIO con-
tacts of Y/S—1, and push-to-talk contacts
of Y/S-2; or through an audio accessory
connected to the panel-mounted AUDIO
connector (D/J-1) on the amplifier.

88. Set 2 Receiving Circuits
(fig. 49)

a. Fruamext Circurrs.

(1) When the OFF-INT-RT-70 switch of the
amplifier is placed in the RT-70 position,
the battery circuit from the mounting is
completed to the Set 2 filament protec-
tion circuit as described for the amplifier
(par. 87 above). Section 1A of the
switch connects the Set 2 filaments in
parallel with the protection circuit in
place of dummy load D/R-36. Tubes
C/vV-2, C/V+4, C/V-106, and C/V-108
are energized directly, Tubes C/V-101
through C/V-105, C/V-107, and C/V-7
through C/V-11 are energized through
normally closed contacts of C/O-101.

(2) Ballast tube D/R-32 in the filament pro-
tection circuit maintains a constant volt-
age for the Set 2 filaments despite varia-
tion in battery voltage. (This constant
potential is also utilized as bias for the
output stage, D/V-5, of the interphone
amplifier.) If the filament voltage rises
because of & burned-out tube in one of the
series-parallel Set 2 filament strings (fig.
59), the increased voltage eauses relay
D/K-1 to operate. Contacts of the relay
open and insert resistors D/R-33 and
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D/R-34 in series with the filaments to
protect the remaining tubes from the
overvoltage condition.

(3) Dial LAMP C/E-201 parallels the Set 2

filaments when the ANT ADJ-DIAL
LIGHT ON OFF-CAL switch is in any
position but OFF. In the OFF position
a dummy resistor C/R-137 is inserted in
place of-the lamp so that the regulation
of the filament circuit will not be dis-
turbed. The dummy load circuit is not
completed for the FIELD position of the
FIELD-VEH-TANK switch (C/S-101),
since the dry batteries used in field appli-

_ cations provide sufficient regulation to

make the circuit less sensitive.
chapter 6 for field applications.)

(See

b. PLaTeE AND ScrREEN SuPPLY.
(1) The output of the vibrator supply within

76

@

3)

the amplifier is used also for Set 2. 'When
the OFF-INT-RT-70 switch is in the
RT-70 position, a voltage regulating eir-
cuit utilizing tubes D/V—6 and D/V-7 is

_connected in series with the 135-volt

supply so that a 90-volt potential is made
available to Set 2.- (Refer to figure 98
for the complete ecircuit detail of the reg-
ulating circuit.) ‘
The 90-volt potential is distributed to
C/V-108, C/V-6, C/V-1 through C/V-5,
C/V-107, C/V-101 through C/V-107, and
to C/V-11. If the ANT ADJ-DIAL
LIGHT ON OFF CAL switch (C/S-202)
is in the ANT ADJ position, the 90-volt
potential is supplied also to the calibrate
oscillator, C/V-7; when the switch is in
the CAL position, the voltage is supplied
to both the calibrate oscillator and the
beat oscillator, C/V-106.
The 90-volt potential to C/V-108 is sup-
plied through normally closed contacts
of relay H/O-1 in the mounting when the
retransmission unit is not plugged into
the mounting. For the circuit detail
when the retransmission unit is used,
refer to figure 51 and paragraph 98.
A bleeder resistor, C/R-136, is connected
across the 90-volt supply during the re-
ceiving condition through normally closed
contacts of relay C/O-101 and contacts
of the FIELD-VEH-TANK switch C/5-

101, (In field applications the bleeder
is opened.) The bleeder serves as a
dummy load during the receiving condi-
tion, in place of the load which the trans-
mitter places on the regulated supply
during transmit conditions.
¢. Mo~troring. When filament, plate, and
screen voltages are available as deseribed above,
the receiver of Set 2 is operative. The signal path
of received signals from antenna to audio output
circuits can be traced on the block diagram (fig.
55). The output of the receiver is supplied to a
panel-mounted AUDIO connector (fig. 50) and to
the interphone amplifier. The output of the
amplifier is available for monitoring at the various
control units as described for the auxiliary receiver
(par. 86).

89. Set 2 Push-to-Talk Circuits
(fig. 49)

a. Reray ControL Vourace. Battery voltage
from the mounting is supplied to terminal 3 of
connector U/X~1 on the power supply unit within
the amplifier (par. 87¢). In 24-volt systems this
potential is applied to relay C/O-101 through
dropping resistors D/R-29 and D/R-30 (fig. 49).
In 12-volt systems resistor D/R-29 is short-cir-
cuited by jumpers on the plug-in power supply
input connector. The relay circuit is not com-
pleted to ground until the switching action de-
scribed i & below takes place.

b. Transmir ControL. Four switches must be
operated to complete the eircuit for relay C/0-101
which controls transmission from Set 2. The
Selector switch, R/S-1, on the interphone box must
be in the right-hand position, the RADIO TRANS
switeh, R/S-2, should be locked in the RADIO
TRANS position and switehes Y/S-1 and Y/S-2
should be operated to the RADIO and push-to-
talk positions. When these switches have been
closed as deseribed, relay C/O-101, becomes
energized and performs the following switching
functions:

(1) Contacts 2-1 open and 2-3 close to switch
filament voltage from receiver tubes to
transmitter tubes C/V-1, C/V-3, C/V-5,
and C/V-6, and to complete the circuit
for microphone transformer C/T-1.

(2) Contacts 8-9 close to supply screen volt-
age to microphone amplifier C/V-1 and
power amplifier C/V—6.



(3) Contacts 54 open to remove bleeder
resistor R—136 from across the 90-volt
supply.

(4) Contacts 7-6 close to complete a sidetone
circuit from the microphone transformer
to the grid of audio amplifier C/V-106.
A bleeder (C/R-13R8) across the sidetone
circuit lowers the sidetone level when the
FIELD-VEH-TANK switch is in either
the FIELD or VEH position. In tanks,
which have a high noise level, the side-
tone level is increased by opening the
bleeder circuit.

¢. TransmissioN. When the switching actions
described above have taken place, the transmitter
will be operative and talking into the microphone
will cause modulation of the transmitter carrier
frequency. To trace the signal path through the
transmitter refer to the block diagram (fig. 55) and
to the schematic diagram (fig. 99).

90. Set 1 Receilvins Circuits
(fig. 49)

a. Power Inpur Circurrs. As soon as the
OFF-REMOVE-ON switch (H/S-1) of the mount-
ing is placed in the ON position, the battery circuit
is completed to contacts of the 4-section OPERATE
switch (E/S-1) in the Set 1 power supply. When
- the OPERATE switch is placed in either RE-
CEIVE or TRANS & RECEIVE, the Set 1
receiver-transmitter is ready for monitoring. As
long as a push-to-talk switch or other transmit-
control switch is not operated, operation is the
same for either the RECEIVE or TRANS &
RECEIVE position of the OPERATE switch.
The RECEIVE position makes it impossible to

transmit, even though transmit-control switches

are operated.

b. Recerver Fruament Circurrs. In 24-volt
systems the battery voltage is applied through
section 1D of the OPERATE switch and dropping
resistor E/R-39 to the receiver filament protection
circuit and the receiver filaments. Ballast tubes
D/R-40 and E/R-31 maintain a constant voltage
for the filaments despite variations of battery
voltage. In 12-volt systems, the dropping re-
gistor and one of the ballast tubes (E/R—40) are
not used. The filament protection ecircuit utilizes
thermal relay E/K-2 whose normally closed
contacts short-circuit resistor E/R-32. If an
overload occurs in the filament circuit, the thermal

relay operates and its contacts open. Resistor
E/R-32 is then placed in series with the filaments
to absorb the overload. The filament circuits
completed are those of A/V-1 through A/V—4,
A/V-101 through A/V-103, and A/V-107 through
A/V-116. Complete circuit detail of the series-
parallel filament arrangement is shown in figure
58. Dial LAMP A/E-313 is connected in parallel
with the filaments of A/V-113 and A/V-114 in
two positions of the RING-DIAL LIGHT ON
OFF switch, A/S-302. In the OFF position,
dummy load A/R-304 is substituted for the lamp.

Note. For circuit details of the Set 1 power supply,
refer to figures 96 and 97. A block diagram of the Set 1
power supply is shown in figure 54.

¢. ReEcEIVER PLATE AND ScreEeN SuprLy.

(1) The battery voltage is supplied through
section 1C of the OPERATE switch to
a 1-v vibrator supply. The 135-volt
output from the vibrator is filtered by
choke E/L~12 and supplied through drop-
ping resistor E/R-17 to the second a-f
amplifier of Set 1 (A/V-116). Dropping
resistors E/R-21 and E/R-22 are con-
nected in series with voltage regulator
A, V-4 between the 135-volt potential
and ground. (Resistor E/R-22 is in the
cireuit for the HIGH position of TRANS
POWER switeh E/S-2A; it is shorted
out for low power operation since an

\ increased drain is placed on the power
supply for that type of operatxon)

(2) The 85-volt potential at the plate of
A/V—4 is used (during reception) as a
source of screen and plate voltage for
tubes A/V-1 through A/V-4, A/V-101
through A/V103, A/V-107 through A/V-
112, and A/V-115. Plate and screen
voltage for A/V-1 and screen voltage
for A/V-2 are applied through normally
closed contacts (9-10) of relay A{O—l(}l

d. MONITORING.

(1) When the filament, plate, and screen
potentials have been supplied as de-
scribed above, the receiver of Set 1 is
operative. Signals picked up by the
receiver are routed from antenna to
audio output circuits as indicated on the
block diagram (fig. 53) and the schematic
diagram (figs. 100, 101, and 102) for
Receiver-Transmitters RT-66/GRC,
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RT-67/GRC,
respectively.

(2) The outputs of the first and second a-f
stages, A/V-115 and A/V-116, respec-
tively (fig. 50) are supplied to the phone
and speaker terminals of the panel-
mounted AUDIO connectors, A/J-310
and A/J-311. A headset may be used to
monitor these signals.

(3) A fixed-level audio output from A/V-102
(fig. 50) is routed through normally
closed contacts of H/O-1 in the mounting
to the interphone amplifier. (The man-
ner in which this signal is routed when
the retransmission unit is plugged into
the mounting is discussed in paragraph
98.) The output of the interphone
amplifier is routed to the several control
units for monitoring as indicated on
figure 50 and explained (par. 86) for the
auxiliary receiver.

and RT-68/GRC,

91. Set 1 Transmitting Circuits
(fig. 49)

a. Power INpur Circurrs. Until transmit-
control circuits have been operated, the Set 1
power supply circuits for the Set 1 transmitting
circuits remain unenergized., Battery voltage is
supplied to sections 1B and 1A of the OPERATE
switch in the 150-volt and 300-volt vibrator
circuits, but contacts of relay E/O-1 in the power
supply prevent the circuits from being completed.
The cireuit to relay E/O-1 is in turn broken by
contacts of relay A/O-101 which is under control
of the push-to-talk switch. The sequence of
operation is described in b through g below. .

b. Operarionar Coxrtrors. The following
switches must be operated before the transmit-
control circuits can be energized.

(1) Selector switch R/S-1 on the interphone
box must be placed in the Set 1 (left-
hand) position. :

(2) Switch R/S-2 on the interphone box must

be held or locked in the RADIO TRANS

position. E
(3) Switches Y/S-1 (RADIO-INT) and Y/S-2
(push-to-talk) on the chest set must be

pressed.

¢. ReLay A/O-301. Contacts of relay A/0-301
switch the antenna from the receiver to the
transmitter. In Radio Sets AN/GRC-3, -5, and -7
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they break the antenna circuit of the auxiliary
receiver also.
d. RELay AJ/O-1.

(1) Contacts 2-3 of relay A/O-1 close to
shunt resistor A/R-109 across the squelch
oscillator load resistor, A/R-110.

(2) Contacts 6-7 of relay A/O-1 close in the
B-plus leads of A/V-9 and A/V-10 and
contacts 4-5 close in the screen ecircuit
of A/V-11.

e. RELay A/O-101.

(1) Contacts 9-10 open and contacts 9-8
close to switch the 85-volt supply from
receiver tubes A/V-1 and A/V-2 to trans-
mitter tubes A/V-104A, A/V-105,
A/V-106, and A/V-5 through A/V-8. If
the DIAL LIGHT OFF-ON-RING
switch is held in the RING position,

. voltage is made available to A/V-1048
also.

(2) Contacts 2-3 of relay A/O-101 open and
contacts 2-1 close to switch the a-f
input to A/V-115 from the normal re-
ceive tap on the discriminator output
voltage divider to the lower voltage tap
used for sidetone during transmission.

(3) Contacts 4-5 of relay A/O-101 close in
the microphone circuit and the filament
lead to transmitter tubes A/V-5 through
A/V-11 and A/V-104 through A/V-106,

(4) Contacts 6-7 of relay A/O-101 close to
comglete a circuit for relay E/O-1 in the
power supply. Relay E/O-1 operates to
complete the power-input circuits for the
transmitter filaments and the transmitter
h-v supplies,

f. Reray E/O-1.

(1) Contacts 2-3 of relay E/O-1 complete the
battery circuit from section 1D of the
OPERATE switch to the filaments and
filament protection circuit for the trans-
mitter. In 24-volt systems dropping re-
sistor E/R-36 and ballast tubes E/R-37,
38, 24, and 25 are included in the input
circuit. In 12-volt systems, E/R-36 and
ballast tubes E/R-37 and 38 are omitted.
The filament protection circuit utilizes
thermal relay E/K-1 which, when oper-
ated, causes resistor E/R—26 to be in-
serted in series with the transmitter fila-
ments. The filaments supplied are those -



listed in ¢ above. Complete filament
circuit details are shown on figure 58.
(2) Contacts 45 of relay E/O-1 close to
short-circuit resistor I£/R-21 in the 85-
volt supply circuit. This operation com-

pensates for the increased drain on the.

power supply during transmission.

(3) Contacts 7-8 and 9-10 of relay E/O-1
complete the battery input circuit from
sections 1B and 1A of the OPERATE
switch to the 150-volt vibrator power
supply and 300-volt vibrator power sup-
ply, respectively.

g. H-V Crrcurrs.

(1) The output of the 150-volt supply fur-
nishes operating voltage for tubes A/V-9
and A/V-10 during high power operation
(S-2A in HIGH position).

(2) The 150-volt potential is also connected in
series with the 300-volt supply to furnish
a 450-volt potential for the power ampli-
fier, A/V-11. A tap on the 450-volt sup-
ply provides approximately 250 volts for
the screen of A/V-11.

h. Hice Power TraxsmissioN. When the
transmitter circuits have been energized as de-
seribed in the preceding subparagraphs, the trans-
mitter generates a carrier signal which may be
modulated by talking into the microphone or by
holding the DTAL LIGHT-OFF-ON-RING switch
in the RING position. Thé transmit-control cir-
cuits can also be energized by using a microphone
at either of the panel-mounted AUDIO connectors
A/J-310 or A/J-311.

1. Low Power Transmission. If the TRANS

"POWER switch (E/S-2) is placed in the LOW

position, the following circuit changes are effected.

(1) The input to the 300-volt vibrator supply
is broken (E/S-2B).

(2) Tube A/V-11 is switched from the 450
volt supply to the 150-volt supply by
section 1A of switch E/S-2A.

(3) Tubes A/V-9 and A/V-10 are switched
from the 150-volt supply to the 85-volt
supply.

(4) Resistor E/R-22 in the 85-volt supply
lead is short-circuited to compensate for
the increased drain on the supply.

Section lll. DUPLEXING AND RETRANSMISSION

99. Functions of Retransmission Unit

a. The main functions of the retransmission unit
(Control C—435/GRC) are to provide for duplex-
ing and retransmission. Simple push-to-talk fa-
cilities, however, are also available at the unit.

b. The use of the retransmission unit for con-
trolling the radio sets constitutes a substitution of
transmit-control switches and audio-input facili-
ties for the control switches and microphone of the
interphone box. Power distribution and over-all
operation are essentially the same, with the ex-
ceptions noted.

93. Power Distribution
(fig. 51)

. When the OFF-REMOTE-ON switch of the
mounting is placed in the ON position, power is
distributed to the three supply bases for the aux-
iliary receiver, the interphone amplifier, and the
Set 1 power supply exactly as was described when
the retransmission unit was not considered (par.
85). Power is also applied, however, to relay
H/O-1 in the mounting through dropping resistor

H/R-2; in 12-volt systems a jumper must be con-
nected across H/R-2.

b. Three sets of contacts are opened when
H/O-1 is energized: sets 4-5 and 6-7 in the plate
leads of the Set 1 a-f amplifier (A/V-115) and the
Set 2 a-f amplifier (C/V-108), respectively; and
set 2-3 in the audio monitoring circuit of Set 1
and the auxiliary receiver (fig. 50).
~ ¢. For monitoring push-to-talk, and duplex op-
erations, the plate leads of tubes A/V-115 and
C/V-108 are completed by contacts of the MAN-
UAL and AUTO switches (fig. 51). For retrans-
mission, relay P/O-1 and normally closed contacts
of relay P/O—4 are inserted in series with the plate
lead of A/V-115; relay P/O-3 and normally closed
contacts of P/O—-4 are inserted in series with the
plate lead of C/V-108. The d-¢ plate current of
these stages energizes the relays (one or the other)
to operate the automatic retransmission circuits
(par. 98).

94. Monitoring

a. When the power switches for the individual
units have been closed and the OFF-REMOTE-
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ON switch is in the ON position, all of the receiver
circuits are energized. The only differences in
power distribution are those which were men-
tioned in paragraph 92. The monitoring circuit
from the Set 2 receiver (fiz. 50) is exactly as
‘described previously (par. 88), and contacts of
either the AUTO switeh (section 3H, rear) or the
MANUAL switch (section 2E, rear) are substi-
tuted for the contacts of H/O-1 in the output
leads from the Set 1 receiver and the auxiliary
receiver.

b. Monitoring of all signals is possible simulta- -

neously at the AUDIO connector (P/J-2) on the
retransmission unit unless the MANUAL switch
is turned to the SEND SET 1 position with the
AUTO switeh at DUPLEX, RETRANS, or
ADJUST METER (fig. 50).

95. Interphone Operation
(figs. 50 and 51)

The interphone circuit from the retransmission
unit is operative except when the AUTO switch
is in the DUPLEX position. The interphone
control line is completed to ground through the
OFF, RETRANS, or ADJUST METER position
of the AUTO switch (section 1C, front), the push-
to-talk switch of the microphone, and the INT
position of the MANUAL switch (section 1A,
front). The microphone line is completed through
similar positions of the AUTO switch (section 1A,
front), the INT position 'of the MANUAL switch
(section 1C, rear), and the push-to-talk switch of
the microphone.

96. Push-to-Talk Operation from the Retrans-
mission Unit
(fig. 51)°

Push-to-talk operation from the retransmission
unit is accomplished by means of the MANUAL
switch with the AUTO switch in the OFF position.
Sections 1C (rear) and 1A (front) of the MANUAL
switch complete the microphone and control lines,
respectively, of the sets, When the MANUAL
switch is held in the SEND SET 1 position and
the microphone switch is pressed, the Set 1 trans-
mitting circuits are energized as outlined in para-
graph 91e¢ through i. The MANUAL switch
merely takes the place of the Selector and RADIO
TRANS switches of the interphone box (par. 91b).

When the MANUAL switch is held in the SEND
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SET 2 position and the microphone switch is
pressed, the Set 2 transmitting circuits are ener-
gized as outlined in paragraph 89; again the
MANUAIL switch takes the place of the inter-
phone controls,

97. Duplex Operation

a. The circuit detail for duplex operation differs
from push-to-talk control only in that the trans-
mitter of Set 1 is used for transmitting and the
receiver of Set 2 is used for receiving in a two-way
communication ecircuit.

b. The control line for the Set 1 transmit-con-
trol relays (fig. 51) is connected directly to ground
through the DUPLEX position of the AUTO
switch (section 1B, rear of P/S-1). The micro-
phone line is completed to ground through section
1A (front) of the AUTO switch, section 1C (rear)
of the MANUAL switch, and the microphone
push-to-talk switch. These lines directly parallel
the circuits described for operation from the inter-
phone box.

¢. Since the control line is completed to ground
through the AUTO switch, instead of a push-to-
talk switch, the Set 1 carrier is always transmitted.
Only operation of the microphone switch and talk-
ing into the microphone are required for retrans-
mission of intelligence.

98. Retransmission of Set 1 Signal
(fig. 51)

a. With the AUTO switch set at RETURNS
and a signal being received on Set 1, the signal
will be automatically retransmitted over Set 2.
The relay and switching actions which make this
possible are described in b below,

b. The d-c plate current of A/V-115 in Set 1
energizes relay P/O-1 which is connected in the
circuit through the RETRANS position of the
AUTO switch (section 2 E, front) and the INT
position of the MANUAL switch (section 2 G,
rear). When the relay is energized, contacts 1-7
close to complete a circuit for relay P/O-2 (near
the left-hand side of figure 51) and SIGNAL
REC SET 1 lamp P/E-1. Relay P/O-2 operates
to perform the following functions.

(1) Contacts 3—-12 open to break the relay
circuit of P/O-3 in the plate circuit of
andio amplifier C/V-108 in Set 2. This
makes it impossible for sidetone output



from Set 2 to energize P/O-3 which con-
trols retransmission in the opposite direc-
tion (Set 2 receiver output over Set 1).

(2) Contacts 6-7 break the circuit for the
SIGNAL REC SET 2 lamp (P/E-2).

(3) Contacts 2-11 close to ground the control
line for the Set 2 transmitter. The trans-
mitting circuits are energized as described
in paragraph 89.

(4) Contacts 1-10 close to complete the Set 1
receiver output ecireuit from Set 1 to
auto-transformer P/T-1 and meter P/M-
1. Potentiometer P/R-5 can be ad-
justed to set the level of the retransmitted
signal. With the AUTO switch held at
ADJUST METER, the potentiometer is
adjusted for an approximate center-scale
deflection on the meter. 3

(5) Contacts 8-9 close to complete the audio
circuit from the auto-transformer-to the
Set 2 microphone transformer.

99. Retransmission of Set 2 Signal
(fig. 51)

a. Retransmission of a Set 2 signal over Set 1
is similar to the action described above with relays
P/O-3 and P/O—4 performing functions similar to
those of P/O-1 and P/O-2. Relay P/O-3 is

energized by the d-c plate current of a-f amplifier
C/V-108 in Set 2.

b. Contacts of relay P/O-3 complete the circuit’
for relay P/O—4 and the SIGNAL REC SET 2
lamp (P/E-2). Contacts of P/O-4 lock out the
retransmission relay in Set 1, break the circuit for
the SIGNAL REC SET 1 lamp, and complete the
transmit-control and audio input lines of the Set 1
transmitter.

100. Retransmission of Auxiliary Receiver
Signal

The auxiliary receiver signal may be retrans-
mitted over Set 2 by placing the MANUAL switch
in the SEND SET 2 position and the AUTO switch
at either DUPLEX or RETRANS. If the
DUPLEX position is used, 2 separate antenna is
required for the receiver. The retransmitted sig-
nal is routed from the receiver output to the Set 1
audio-input circuits through section 1B (rear) of
the MANUAL switch, section 2F (rear) of the
AUTO switch, auto-transformer P/T-1, capacitor
P/C-3, section 2D (front) of the AUTO switch,
and section 2D front of the MANUAL switch.
Section 1D (rear) of the MANUAL switch pro-
vides the ground return for the Set 2 transmit-
control ecircuits.

Section IV. OPERATION FROM CONTROL GROUP AN/GRA-6

101. Ringing Circuit
(fig. 52)

a. It is alwdys possible to ring from the local
control unit to the remote control unit, or vice
versa, when the units are connected by a telephone
pair as indicated in figure 52 (lower right-hand
end of the drawing). The ringing ecircuit is
independent of the radio sets.

b. The ringing signal is transmitted in either
direction through transformers N/T-1 and M/T-1

and the telephone line and operates either a CALL’

LIGHT on the panel of the receiving unit or a
bell within the receiving unit. An internal switch
(N/S-1 or M/S-1) selects the lamp or bell in the
local and remote units, respectively.

- 102, Telephone Circuit

(fig. 52)

a. Duplex telephone operation is possible pro-
vided the LOCAL switch (N/S-3) is left in the
TEL position. Local batteries (BT-1 and BT-2)
are supplied in each unit in series with the micro-
phones. If a push-to-talk switch on the handset
at either unit is pressed, and the operator talks
into the mouthpiece, the voice signals will be
coupled through the transformers and telephone.
lines to the earpieces at the receiving end.

b. The TEL position of the REMOTE switch
on the local unit and the TEL ONLY position' of
the SELECTOR switch on the remote unit provide
for telephone operation only. For other positions
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of these switches radio operation is also possible
(pars. 103 through 105).

103. Monitoring and Local Push-To-Talk Op-

erations
(fig. 52)

a. Monitoring and local push-to-talk operations
are described for a REMOTE setting of the OFF-
REMOTE-ON switch on the mounting, and a
SET 1&2 setting of the REMOTE switch on the
local control unit. The REMOTE switch com-
pletes the circuit for relay H/K-1 in the mounting
(lower left-hand side of figure 52), and power is
distributed to the interphone amplifier and all
receiving circuits, as previously described. The
sets are in a receiving condition and any signals
received may be monitored at the interphone boxes
and the local control unit (fig. 50). Section 2E,
rear of the REMOTE switch (fig. 52), couples the
signals from the interphone amplifier to the
monitoring devices and the line transformer in the
local unit. The signals are also coupled through
the line transformers and telephone line to the
earpiece at the remote unit (fig. 52).

b. If the LOCAL switch is turned to the SET 1
position, and the push-to-talk switch is pressed,
sections 1C and 1B of the switch provide ground
returns for the microphone and transmit-control
lines, respectively, of Set 1. The Set 1 trans-
mitting circuits are energized as described in
paragraph 90¢ through ¢. Talking into the
microphone at the local unit will cause modulation
of the transmitted signal.

e. If the LOCAL switch is turned to the SET 2
position, the ground returns are provided for the
audio-input and transmit-control lines of Set 2.

104. Remote Push-to-Talk Operation
(fig. 52)

a. In remote push-to-talk operations, the ground
returns for the transmitter audio-input, and
control lines are controlled by relays N/L-1 and
N/O-2 which are in the local control unit but
whose control voltage is obtained from the remote
unit through the telephone line. Relay N/O-2
is polarized so that it is operated only when the
potential applied to it is positive at terminal 2
with respect to terminal 3. Relay N/O-1 will
operate regardless of the polarity of the applied
potential.
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b. The polarity applied to relay N/O-2 is con-
trolled by the REMOTE switch in the local unit
and the SELECTOR switch in the remote unit.
For remote push-to-talk operation (without power
control), the REMOTE switch is left in the SET
1 and 2 position, so that the SELECTOR switch
has complete control of the relay operation.

¢. When the SELECTOR switch is placed in
the left-hand write-in position, and the remote
push-to-talk switch is pressed, a 45-volt battery
is connected across the line so that line L1 is
negative with respect to line L2 (fig. 52). Relay
N/O-2 is not operated under this condition and
its contacts (7-6) remain closed in the control
line for Set 2. Relay N/O-1 is operated and its
contacts are operated. Contacts 6—4 open to
break the ground connection for winding 7-9 of
transformer. N/T-1; this makes telephone com-
munication between the local and remote units
impossible. Contacts 6-7 close to complete the
ground return for the Set 2 control line; contacts
5-8 close to complete the a-f ground return for
the Set 1 microphone line. (They also complete
the a-f ground return for the Set 1 microphone
line but, since the Set 1 control line is open, this
has no effect on the operation.) When the
remote operator talks into the microphone, the
voice signals are coupled through windings 5-6
and 1-2 of transformer M/T-1 to the telephone
line. At the local end of the line, transformer
N/T-1 couples the signal to the Set 2 microphone
line. :

d. When the SELECTOR switch at the remote
unit is placed in the right-hand write-in position,
and the remote push-to-talk switch is pressed,
the battery connection to the telephone line is
reversed, so that the potential applied to relay
N/O-2 causes the relay to be energized. Contacts
76 in the Set 2 control line open, and contacts
7—4 in the Set 1 control line close. The operation
of relay N/O-1 is the same as Set 2 operation

* (¢ above); contacts 5-8 are effective this time for

Set 1 only, since the Set 2 control line is opened.
When the remote operator talks into the micro-
phone, the voice signals are coupled to the Set 1
microphone ecircuit (fig. 52).

Note. 1If the telephone line conneections are reversed at
either unit, the functions of the left-hand and right-hand
write-in positions will be reversed. Operation is otherwise
the same.



105. Remote Power Control and Push-to-Talk
Operation

(fig. 52)

a. A third relay (N/O-3), which is also polarized,
is effective in the remote control of power for the
radio sets. Relay N/O-1 and N/O-2 funection as
before for control of the push-to-talk operation,
but the REMOTE switch as well as the SELEC-
TOR switch are both involved in the switching of
the remotely located battery.

b. For remote control of power and remote
push-to-talk control of Set 1, the OFF-REMOTE-
ON switch on the mounting is placed in the
REMOTE position, and the REMOTE switch of
the local control unit is placed in the SET 1 posi-
tion. Under these conditions, relay H/K-1 (at
the left-hand side of figure 52) is de-energized and
all power is removed from the radio sets until
relay N/O-3 is energized. If the SELECTOR
switch at the remote unit is placed in the left-hand
write-in position, and the remote push-to-talk
button is pressed, the battery is connected across
the line so that line L1 is negative with respect
to line 1.2. Under these conditions, relay N/O-3

will not be energized and no power will be applied
to the radio sets; relay N/O-1 will be energized
but it will have no operational effect.

c. If the SELECTOR switch is placed in the
right-hand write-in position, and the remote push-
to-talk switch is pressed, relays N/O-3 and N/O-1
are energized. Contacts 6-7 of N/O-3 (at the
left-hand side of figure 52) complete the ground
return for relay H/K-1 and power is applied to
the radio set. Relay N/O-1 operates its contacts
as described in paragraph 104c above, and push-
to-talk operation of Set 1 is possible. Releasing
the push-to-talk switch will not remove power from
the radio set because the contacts of H/O-3 will
remain closed until a voltage of the reverse polar-
ity is applied to it. This is possible only by re-
turning the SELECTOR switch to the left-hand
position and pressing the push-to-talk switch.

d. For remote control of power and push-to-talk
control of Set 2, the REMOTE switch of the local
unit must be placed in the SET 2 position. Re-
mote power control is accomplished exactly as de-
scribed in b and ¢ above, and remote push-to-talk
operation of Set 2 is possible as deseribed in para-
graph 104d. All three relays (N/O-1, N/O-2, and
N/O-3) are operative.

Section V. UNIT THEORY

106. General

The discussion of unit theory is limited to block
diagram analyses of the major units. Although
the maintenance information included in this man-
ual is at an organizational level only, familiarity
with the block diagrams of the units should be
helpful in trouble-shooting. A knowledge of which
tubes are receiving tubes and which tubes are
transmitting tubes, for example, will aid in the
replacement of parts for which the operator has
running spares. The block diagrams are shown
in figures 54 though 57. Complete schematic dia-
grams for all units are also included as additional
information for maintenance personnel (figs. 88
and 105).

107. Set 1 Power Supply
(fig. 53)

a. Figure 53 is a functional block diagram of
Power Supply PP-109/GR or Power Supply PP-
112/GR. It shows the three h-v circuits and the

three 1-v circuits supplied from the storage battery
input terminals. The h-v circuits are used to pro-
vide the plate, screen, and bias voltages for the
receiver and transmitter circuits in Receiver-Trans-
mitter RT-66/GRC, RT-67/GRC, or RT-68)GRC.
The l-v circuits supply the receiver-transmitter
filament and relay potentials.

b. The 85-volt circuit (E-3 and T-3) is ener-
gized whenever the OPERATE switch S-1 is in
either the RECEIVE or TRANS & RECEIVE
position. The other two h-v ecircuits, E-2 and
T-2, E-1 and T-1, and the transmitter filament
supply circuit, are energized when switch S-1 is in
the TRANS & RECEIVE position and relay O-1
is energized. E-1 and T-1 are controlled also by
TRANS POWER switch S-2, which must be in
the HIGH position for E-1 and T-1 to operate.

¢. The l-v circuits include: the receiver filament
supply circuit with output at terminal L of J-2;
the transmitter filament supply circuit with output
at terminal N of J-2; and the relay supply circuit
with output at terminal A of J-2.
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d. Each of the h-v and bv circuits is equipped
with r-f noise suppression filters in both the input
and output leads, and a-c ripple filters in the
output of each circuit.

¢. TRANS POWER switch S-2 consists of two
sections, both of which are used in the h-v circuit.
One section of S-2 is used to provide full or reduced
voltages as required for HIGH or LOW power
operation, respectively. The other section of S-2
opens the input to the transmitter h-v and bias
supply circuit when the TRANS POWER switch
is in the LOW position.

108. Set 1 Transmitting Circuits
(fig. 54)

The block diagram shown in figure 54 pertains
equally to Receiver-Transmitters RT-66/GRC,
RT-67/GRC, and RT-68/GRC. The transmitter
circuits include a microphone input transformer,
a reactance modulator (V-105 and V-106), a
transmitter oscillator (V-104A), the common crys-
tal oscillator-harmonic generator (V-3 and V-4),
the transmitter harmonic amplifier (V-5), a mixer
stage (V—6), an r-f stage (V-7 and V-8 in parallel),
a driver stage (V-9 and V-10 in parallel), and the
power amplifier stage (V-11), the transmitter
antenna ecirenit, and the common receiver-trans-
mitter antenna.

a. TransmiTTER SiGNAL Patr. Voice signals
from an external source are applied through a
microphone transformer to the input of the trans-
mitter reactance modulator. Under control of
the audio signals, the reactance modulator causes
the frequency generated by the transmitter oscil-
lator (section A of V-104) to vary up or down in
accordance with the amplitude and frequency of
audio signals. Modulation is represented by a
shift in the frequency generated by the transmitter
oscillator, and ultimately by a corresponding shift
of the over-all carrier frequency. The output of
oscillator V-104A and the output of harmonic
amplifier V-5 are combined in the transmitter
mixer stage V-6. A tuned circuit, using one sec-
tion of tuning capacitor C-1, selects the desired
sum frequency at the output of the transmitter
mixer and applies it to the transmitter r-f ampli-
fier stage V-7 and V-8. The output of this stage

is tuned to resonance at the carrier frequency by
capacitor C-1. Further amplification is provided
by transmitter driver stages V-9 and V-10, using
a section of the r-f tuning capacitor C-1, and by
the transmitter power amplifier stage, V-11. The
amplified output is then routed through a tuned
circuit to the antenna. The output cireuit of the
power amplifier uses a section of the main tuning
capacitor C1, while the antenna circuit is tuned
to resonance by the TR-ANTTUNE capacitor.

b. AvromaTtic FrEQuENcy ConTrOL. The pur-
pose of the afe (automatic frequency control) cir-
cuit is to maintain a constant transmitter-oscil-
lator carrier frequency. The output of the trans-
mitter-oscillator V-104A is picked up by the var-
iable i-f stages in the receiver through stray
coupling and fed to the rest of the receiver cir-
cuit. If the difference between the receiver-
oscillator frequency (used as the standard) and
the transmitter-oscillator frequency varies from
the fixed i-f frequency, a voltage is developed in
the diseriminator circuit. This voltage is used
as the afc voltage and is fed to the transmitter
reactance tubes, V=105 and V-106. The trans-
mitter reactance stage then corrects the trans-
mitter-oscillator frequency. The time constant
of the afc coupling circuit from the discriminator
is such that normal modulation of the i-f does not
appear in'the afe voltage,

¢. SipEToNE. Sidetone voltage is obtained from
the transmitter-oscillator, V-104A. This voltage
is picked up by the variable i-f stages through
stray coupling and is fed through the rest of the
receiver circuit to the AUDIO output eonnector,
and fixed-level audio output terminals.

d. Rixcer Circuir. A ringer circuit associated
with the transmitter is energized when the DIAL
LIGHT-OFF-ON-RING switch is in the RING
position. This switch has the same function for
the ringing circuit as the push-to-talk button of
the microphone has for the transmitter, since it
causes the control relays to be energized when it
is in the RING position. In addition, it applies
power to the 1,600-cycle ringer oscillator, section
B of tube V-104. The output of the ringer
oscillator is applied to the microphone transformer.
Signal transmission is accomplished as described
in @ above for any other audio signal.
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109.. Set 1 Receiving Circuits
(fig. 54)

The receiver is of the double-conversion super-
heterodyne type arranged to receive f-m signals.
The term double conversion means that the incom-
ing carrier signal beats with one local oscillator
frequency to produce a first i. f. (between 4.45 and
5.45 me); this frequency in turn beats with
another-oscillator frequency to produce a second
i. f. (in this case 1.4 me). The discriminator
demodulates the second i-f signal and the a-f
section of the receiver amplifies the audio output
of the discriminator. The amplified output is
supplied to headphones, loudspeaker, retransmis-
sion cirenits, and to monitoring circuits (fig. 50).

a. Inevr Circurr. When the control relays
are in the normal or unenergized position, the
antenna is connected to the receiver circuits.
Carrier signals from the antenna are developed in
the antenna circuit, which is tuned by a section of
the receiver-transmitter r—f tuning capacitor, C-1.
The signals selected are applied to the r—f amplifier
stage, V-1, the output of which is tuned by a
section of the receiver-transmitter r—f tuning
capacitor, C-1. The amplified output of this
stage is routed to the receiver first mixer stage.
When the SQUELCH control is turned clockwise
from the OFF position, the gain of the r—f amplifier
stage is controlled by the squelch circuit.

b. Frest Mixer Stace V-2. This stage com-
bines the output of the harmonic amplifier, V-4,
with the amplified output of the first r-f amplifier
stage, V-1, to produce the first i. f. in the range of
4.45 to 5.45 mec. The frequency produced de-
pends on the setting of the TENTH MCS control.
The ecrystal oscillator-harmonic generator and
first harmonic amplifier serve both the transmitter
and the receiver. Since the output frequency of
the first harmonic amplifier is below the frequency
to which the receiver-transmitter is tuned (be-
tween 4.45 and 5.45 me, depending on the setting
of the tuning controls), the first i-f band resulting
from the mixing of the incoming signal with the
output of the frequency harmonic amplifier is a
band centered about the difference frequency.
The plate circuit of mixer stage V-2, located on
the r-f chassis, is tuned by a section of the variable
i-f tuning capacitor, C-101.

e. AxprrricatTioNn OF Fimrst I-F Sienxan. The
difference frequency band at the output of the

mixer stage, V-2, is amplified in a two-stage,
tuned, variable i-f amplifier, V-107 and V-108.
The variable i-f amplifier stages are tuned by
sections of the variable tuning capacitor C-101.

d. REceivER-OscinraTor  V-101. The free-
running, self-excited oscillator, V-101, generates a
frequency between 3.05 and 4.05 me, depending
on the setting of a section of the variable i-f tuning
capacitor, C-101. The frequency to which the
oscillator is tuned is always 1.4 mc below the
frequency to which the variable i-f amplifier is
tuned. Thus, if the variable i-f amplifier is tuned
to 5 me, the receiver-oscillator is tuned to 5 minus
1.4 or 3.6 me. -

e. ReceErviEr Secoxp Mixer V-109. The out-
put of the variable i-f amplifier (a frequency be-
tween 4.45 and 5.45 mc), together with the output
of receiver oscillator V=101 is combined in -the
receiver second mixer, V-109. The frequency
generated by the oscillator subtracts from the
first (variable) i-f signals to produce a second i.f.
of 1.4 me.

f. Fixep Seconp I-F AMPLIFIER AND LIMITER.
The i. f. of 1.4 me is again amplified by a three-
stage fixed-tuned amplifier. The first stage,
V-110, is a conventional i-f amplifier; the second
and third stages, V-111 and V-112, are also de-
signed to function as limiters to eliminate any
amplitude variations of the signal. Such ampli-
rude variations represent noise and are undesir-
able. Proper functioning of the discriminator,
which follows the second limiter, requires that the
level of the applied signal be fairly uniform for
variations in the level of the incoming signal. A
portion of the output of the first limiter is fed to
the squelch cirouit to provide silencing action.

g. Discnmma}a_n. The output of the final
limiter stage, V-112, is applied to the diseriminator
and V-114, This discriminator is a tuned circuit
using two type 1A3 diode tubes as rectifiers. The
term discriminator is typical for f-m receivers and
signifies a circuit which corresponds to the detector
in a-m (amplitude-modulated) receivers. The
discriminator performs a function analogous to
that of the a-m detector since it extracts the intel-
ligence or audio modulation from the incoming and
carrier signal. Since in frequency modulation the
intelligence to be detected appears as frequency
variations (that is, shifts of the carrier from a
center frequency) instead of amplitude variations,
the discriminator is a frequency sensitive, but not
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an amplitude sensitive device. Thus the dis-

criminator converts the variations from the center

frequency of the incoming signal into audio
signals.

h. Aupto AwmprirrcatioN. The a-f * signals
which appear at the output of the discriminator
are amplified in two separate audio amplifier
circuits.

(1) One circuit is a two-stage audio amplifier,
V-115 and V-116, with gain adjustable
by means of the panel-mounted VOL-
UME control. The output of the first
stage, V-115, is connected to pins A of
each of the AUDIO connectors, and is
used to provide enough volume to operate
a headphone or the earpiece of a handset.
The output of the final audio power am-
plifier stage, V-116, is connected to pins
L of each of the AUDIO connectors and
has sufficient output to drive a loud-
speaker.

(2) The other circuit, a one-stage amplifier,
V-102, serves to provide an audio output
signal for monitoring and retransmission
(figs. 50 and 51). No panel adjustment
of volume is provided. However, an
internal potentiometer provides screw-
driver adjustment of the gain of the
amplifier to obtain the required level.
The output of this stage is connected to
pin B of the REC-TR CONTROL con-
nector (J-312 on fig. 50).

i. Squercr OsciLLaTor V-103. A character-
istic of very sensitive receivers is that in the
absence of signals, a rushing noise is heard in the
receiver phones or loudspeaker. The noise is the
result of thermal agitation in the vacuum tubes
and receiver components, and of external electrical
disturbances. A squelch circuit is used to suppress
this noise during no-signal intervals. In Set 1,
the squelch circuit consists of a carrier-switched,
20-ke (approximately) oscillator and a diode
rectifier, V-103. Squelch action is adjustable by
means of the panel-mounted SQUELCH control.
The squelch circuit can be disabled for test pur-
poses or for reception of very weak or fading
signals by turning the squelch control to the OFF
position. :

110. Interphone Amplifier
(fig. 55)

Figure 55 is a functional block diagram of AF
Amplifier AM—65/GRC. The diagram shows the
signal and power supply circuits which are pro-
vided by the amplifier.

a. GENEraL. The signal circuits consist of
three input channels, a common amplifier, and
three amplifying paths. The input circuits of the
Set 1 and Set 2 channels are arranged to accept
signals from the output of the Set 1 and Set 2
receivers, while the input circuit of the interphone
channel will accept signals from a microphone.
Microphones at Control Box C-375/VRC, Con-
trol C435/GRC, and the panel of the amplifier
may be switched into the interphone channel.

b. Commox CraxNEL AMPLIFIER. Signals from
Sets 1 and 2 are routed over separate paths to the
common channel amplifier, are amplified there,
and appear in the output circuits of that stage.
When an operator presses the push-to-talk button
on an interphone-connected microphone, relay
O-1 is energized. Contacts of the relay close to
complete the circuit to the external microphone
and apply energizing potential to the microphone
from the internal power supply circuits. Speech
signals from the microphone enter the amplifier
through the closed contacts of relay O-1, are
amplified by V-1, and appear in the output circuits
of that stage. An audio mixing arrangement in
the common amplifier stage distributes the signals
appearing at its output to the three output chan-
nels, as described in ¢ below.

¢. S16NaAL Disrrisurion. The Set 1 and inter-
phone signals are applied at the required levels to
Set 1 4 Interphone and Set 1 + Set 2 + Inter-
phone channels, In a similar manner, Set 2 and
interphone signals are applied at the proper levels
to Set 2 -+ Interphone and Set 1 -+ Set 2 -+ Inter-
phone channels. -Signals from Set 1 do not enter

the Set 2 + Interphone channel nor do signals

from Set 2 enter the Set 1 4 Interphone channel.
The Set 1 + Set 2 4+ Interphone channel carries
signals from all three sources.

d. Ouvrpur Circurrs. Signals passing through
the Set 1 + Interphone channel are amplified in
amplifier V-2, and appear at the output terminal



L——08—,L¥8LI6

SET |, RECVR OUTPUT B (J=2)0—————eegry

SET | 8 INTERPHONE CHANNEL

OUTPUT

AMPLIFIER

v-2

A (1)
SET | B SET 2 8 INTERPHONE CHANNEL
c ‘J ” .001\. L td'”
INTERPHONE M1, © 1" TT° ] COMMON CHANNEL [— DRIVER OuTPUT :
C(v-2 i AMPLIFIER AMPLIFIER AMPLIFIER S smtica
- V-1 v-a V-5
i ] L
| — 1200 oni-2)
H SET 28 INTERPHONE GHANNEL
i
! OUTPUT
SET 2 RECVR.OUTPUT A (J-3o ; AMPLIFIER o AlJ-2)
1 -
INTERPHONE CONTROL “'H]]: | j k 2o
K (J-2
o-1 §
I 08(J-3)
OFF FILAMENT, | OF F
T ' FILAMENT
oY CONTROL 8 BI1AS|— o oML | QuaL1ZING
h [swm.v clncun\si I LOAD =
F-1 i i
1 o F (-
| PLATES |
+ ! 3(4-5) PLATE au-sﬁ WP
L ! ° 8 SCREEN | i o [INT VOL TAGE g
— | o————— REGULATOR Jly-
% } E‘suwu CIRCUITS . e HLATS ——E:
i T = [ Jla-4)
BOII0) e s e o s sty v e e -t
s-2
Figure 55. Interphone amplifier, block diagram,

0 F(J-2) SET | & INTERPHONE

SET | 8 SET 2 & INTERPHONE

SET | & SET 2 8 INTERPHONE

SET | & SET 2 8 INTERPHONE
TO GONTROL C-435/GRC

SET | & SET 2 @& INTERPHONE
TO CONTROL BOX C-375/VRC

SET 2 8 INTERPHONE

RELAY SUPPLY

SET 2 FILAMENT SUPPLY

SET 2 S0V

TM 5039-6



forthatchannel. Similarly,signals passing through
the Set 2 + Interphone channel are amplified in
output amplifier V-3, and appear at the output
" terminals for that stage. Signals passing through
the Set 1 4+ Set 2 -+ Interphone channel are
amplified by driver amplifier V-4 and output
amplifier V-5 and are applied through a VOLUME
control to a 600-chm output connector for applica-
tion to Control C-435/GRC or Local Control
(—434/GRC and to the AUDIO connector J-1
(fig. 50). These signals are also applied to a
150-ohm output connection for application to
Control Box C-375/VRC (fig. 50).

e. Power Svuppry Circurrs. The battery input
is connected through a panel-mounted connector
(J-6), through a fuse, and through contacts of
the panel-mounted OFF-INT RT-70 switch (5-2)
to a h-v and l-v supply circuit. The switch serves
as the power on-off switch for the amplifier and
for Receiver-Transmitter RT-70/GRC. The h-v
supply circuit includes a plug-in vibrator type
power supply unit which converts the battery
voltage into the required plate and screen voltages
for the amplifier and for Receiver-Transmitter
RT-70/GRC. The plate and screen voltages for
the amplifier are taken directly from the output
of the power supply unit. The voltages for the
receiver-transmitter are routed through the con-
tacts of switch 5-2, and through a voltage regula-
tor circuit to terminals of panel-mounted connec-
tors. The l-v supply ecircuit provides the fila-
ment, relay, microphone, and bias voltages for the
amplifier. The control and filament voltages for
Receiver-Transmitter RT-70/GRC are supplied
to panel-mounted connector J-3. The filament
supply circuit includes contacts of switch S-2, in
the RT-70 position, and an a-f filter. When
Receiver-Transmitter RT-70/GRC is not used, a
filament equalizing load is substituted across the
filament supply civeuit by placing switch 8-2 in
the INT position. This prevents over-loading the
filament supply circuit.

111. Set 2
(fig. 56)

¢. Generan. The signal path of the Set 2
receiver-transmitter is shown in the functional
block diagram (fig. 56). A complete schematic
diagram of the equipment is shown in figure 99.
The block diagram shows that the equipment
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consists of a separate transmitter circuit and a
separate receiver circuit. The two circuits are
associated with each other through a common
antenna ecircuit, a common 32- to 42.3-mec
oscillator and a common tuning control. Normally,
the receiver is operative, while the transmitter is
in a stand-by, or inoperative condition. When the
microphone button is closed, that is, when the
operator desires to talk, the receiver is effectively
turned off and the transmitter is turned on.
This function is accomplished by a relay control
circuit, also indicated on the block diagram.
The frequency range of the transmitter and of the
receiver is from 47 to 584 me. This range
corresponds to 115 channels of 100 ke each.

b. Traxsmirrer SieNaL Para. The function
of the transmitter is to convert speech signals
from an external microphone, amplifier, telephone
line, or other audio frequency source into fre-
quency-modulated r-f signals. This is accom-
plished by allowing the audio frequency signals
to shift the frequency of a locally generated carrier
frequency which is then transmitted over the air.
Voice signals from the external microphone, am-
plifier, or telephone line are amplified by micro-
phone amplifier stage V-1 to the proper value for
modulation. Audio voltages are applied to the-
variable reactance modulator coils (L—2A) to vary
the frequency generated by the variable oscillator,
V-2, in accordance with the amplitude and
frequency of the audio signal. The output of the
oscillator and the second harmonic of the frequency
generated by a fixed crystal oscillator V-3 are
combined in mixer stage V—4. The desired sum
frequency at the output of the transmitter mixer
is selected by a tuned cireuit and is applied to the
transmitter driver stage. The signal is again
amplified and applied to the transmitter power
amplifier stage V-6. The amplified output is
then routed through a tuned antenna circuit to
the antenna. No antenna switching is provided
since the receiver is inoperative when the trans-
mitter is energized and conversely the transmitter
is disabled when the receiver is operative.

¢. Recerver Circurrs. The function of the
receiver is to accept frequency-modulated carrier
signals and to convert them by a double conversion
process and by means of an f-m diseriminator into
the originally transmitted audio signals. The
audio signals are then applied to an external
headset, an earpiece of a handset, an audio ampli-



fier, a telephone line, or some other suitable audio
frequency receiving device. (Monitoring circuits
are shown in figure 50.) Carrier signals from the
antenna are applied through the common antenna
circuit to the first r-f amplifier stage, V-8, the
output of which is tuned by a section of the vari-
able gang capacitor. The amplified output of this
stage and the output of the common variable
oscillator V-2 is applied to the mixer stage, V-9,
which produces sum and difference frequencies.
The difference frequency is selected by the tuning
circuit of the mixer and is routed as a band of
frequencies centered about 15 mc to a three-stage
i-f amplifier (V-10, V=11, and V-101). The 15-me
output of V=101, in eonjunction with the 13.6-me
output of a second crystal-controlled oscillator
circuit (part of V-102) is combined in the receiver
second mixer portion of V-102 to produce a second
i. f. centered about 1.4 me¢ This signal is again
amplified in a three-stage amplifier (V-103, V-104,
and V-105). The first stage (V-103) is a con-
ventional 1.4-me i-f amplifier. The second and
third stages (V-104 and V-105) have the addi-
tional function of limiting (or eliminating) any
amplitude variations of the signal. Such ampli-

tude variations represent noise and are undesirable.

In addition, the proper functioning of the discrim-
inator (T-107), which follows the second limiter
(V-105), requires that the level of the applied
signal be fairly uniform for variations in the level
of the incoming signal. The output of the second
limiter stage is applied to the discriminator circuit
(T-107) which functions to extract the intelligence
or audio modulation from the incoming carrier
signal. The discriminator converts variations
from the center frequency of the incoming signal
into audio signals. These audio signals, appear-
ing at the output of the discriminator, are ampli-
fied in the two-stage audio amplifier V-106 and
V-108 and are applied to the receiver output
terminals of the panel-mounted AUDIO and
POWER connectors. The panel-mounted VOL-
UME control is located between the output of
the first audio amplifier stage and the input of
the second audio amplifier stage.

d. SiperoNe. A portion of the audio signal
applied to the transmitter is routed over a special
path, called a sidetone path, to the receiver audio
circuits where it is amplified and becomes audible
in the earpiece of the handset or in the headset of
the operator. This sidetone signal is useful for

two reasons: one, it permits monitoring the trans-
mission; two, it imparts a natural effect in the
earpiece of the handset. Without sidetone, the
circuit would seem dead.

112. Auxiliary Receiver

The block diagram (fig. 57) is equally repre- °
sentative of Radio Receivers R-108/GRC, R-109/
GRC, and R-110/GRC which are used in Radio
Sets AN/GRC-3, -5, and -7, respectively. Each
receiver is of the single-conversion, superhetero-
dyne type, designed to receive f-m signals. Dif-
ferences in the receivers lie in the frequency range
covered by each, as indicated in the frequency
spectrum chart (fig. 2).

a. Inpur Circurr. Carrier signals from the
antenna are developed in the antenna ecircuit,
which is tuned by section A of receiver tuning
capacitor C-3. The signals selected are applied
to r-f amplifier stage V-1, the output of which is
tuned by section B of tuning capacitor C-3. The
amplifier output of this stage is routed to mixer
stage V-2. When the SQUELCH control is
turned clockwise from the OFF position, the gain
of the r-f amplifier is controlled by the squelch
circuit.

b. Mixer Strace V-2 anxp Oscinrator V-3.
The mixer stage combines the output of local
oscillator V-3 with the amplified output of the r-f
amplifier stage to produce the i-f of 4.3 me. The
grid circuit of the mixer stage V-2 is tuned by
section D of tuning capacitor C-3. The oscillator
stage is tuned by section F of tuning capacitor C-3.

e. I-F Ampririer AND Limrrer Staces. The
i-f signal is amplified by a four-stage fixed-tuned -
amplifier. The first two stages, V-4 and V-5,
are conventional i-f amplifiers; the third and fourth
stages, V-6 and V-7, are also designed to function
as limiters to eliminate any amplitude variations
of the signal. They act mainly to limit the varia-
tions of the very strong signals. The limiter
stage (V-8) also provides limiting action on weak
signals.

d. DiscrimiNaTOR. The output of the final
limiter stage, V-8, is applied to the discriminator
and squelch oscillator V-11. This diseriminator
uses a type 1A3 diode tube (V-9) and one section
of a type 1S5 tube (V-10). This discriminator
performs a function analogous to that of the a-m
detector, since it extracts the intelligence or audio _
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modulation from the incoming carrier signal. The
discriminator converts the variation in frequency

(the intelligence) of the mwmmg signals into

audible signals.

e. Aupro AmpriFicaTioN. The a-f signals that
appear at the output of the discriminator are
amplified in two separate audio amplifier circuits.

(1) One circuit is a two-stage audio amplifier,
V-13 and V-14, with gain adjustable by
means of the panel-mounted VOLUME
control. The output of the first stage,
V-13, is connected to pin 7 of the
AUDIO connectors, and is used to pro-
vide enough volume to operate a head-
phone or the earpiece of a handset. The
output of the final audio power amplifier
stage, V—14, is connected to pin L of the
audio connector and is used to provide a
signal for a loudspeaker.

(2) The other amplifier circuit, a one-stage
amplifier, V-12, serves to provide an
audio output signal for monitoring and
retransmission (figs. 50 and 51). No
panel adjustment of volume is provided.
However, an internal potentiometer pro-
vides screw-driver adjustment of the gain
of the amplifier to obtain the required
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output level. The output of this stage
is connected to pin B of J-8 (fig. 50).

J- Squerch OsciLrator V-11. A squelch cir-
cuit is used to suppress the noise that is heard dur-
ing no-signal intervals. This noise is a result of
thermal -agitation in the vacuum tubes and re-
ceiver components, and of external electrical dis-
turbances. Squelch action is adjustable by means
of the panel-mounted SQUELCH control. The
squelch circuit can be disabled for test purposes or
for reception of very weak or fading signals by
turning the SQUELCH control to the OFF
position.

g. Tunixg Oscinuaror ¥ V-10. This oscillator
is used mainly for calibration purposes. The
fundamental is coupled within the tube to the
circuit, since the dual-purpose type 1S5 tube is
used as a discriminator and a tuning oscillator.
The harmonic components of the output are” fed
into the r-f amplifier, which selects the frequency
to be calibrated on the tuning dial. If a zero beat
is obtained, the dial is correct, otherwise the dial
must be adjusted mechanically.

h. Power Suepry. For vehicular operation,
the power is obtained from the battery of the
vehicle and a vibrator power supply. The input
to the vibrator power supply is 12 or 24 volts.
An external source of power may be used.



CHAPTER 5
ORGANIZATIONAL MAINTENANCE

Section |. TROUBLE SHOOTING

113. General

Trouble shooting at an organizational level is
limited to the sectionalizing of defective units
which must be replaced as a unit, or to the local-
ization of defective parts for which running spares
are available. An equipment performance check-
list (par. 114) is included primarily as a sectional-
ization aid; localizing procedures for the various
units are outlined in paragraphs 115 through 121.

114. Equipment Performance Checklist

a. Purrose. The equipment performance
cheeklist provides a detailed logical procedure
for checking the operation of the radio sets. It
should be practiced after the initial installation of
the equipment before the equipment is placed in
service, periodically thereafter, and as an aid to
trouble shooting.

b. Use or THE CHECKLIST FOR TROUBLE SHOOT-
ING.

(1) The checklist is arranged in the same
sequence the operator would follow when
initially applying power to the equip-
ment. The simplest procedure, when
using the checklist, is to perform the
various items on the list in sequence
until an abnormal indication is observed.
When the operator has become familiar
with the operation of the equipment, he
can adapt the list to his own advantage,
skipping those steps which do not pertain
to the particular unit he wishes to check.

(2) The first five columns of the checklist
list item number, the units which are
involved, the items to be checked, the
action to take, and the normal indication
to be expected, respectively. When an
abnormal indication is obtained, the op-

erator is referred (in the sixth column) to

a paragraph or paragraphs which outline

localizing procedures for particular units.

¢. Cueckuist. The items comprising the equip-

ment performance checklist are listed in the
following chart.

115. Localizing Procedures

a. The following paragraphs include localizing
procedures which are designed to isolate troubles
to a particular unit, or to a particular part for
which a running spare is available. These are the
paragraphs which are referred to in the equipment
performance checklist (par. 114) ; they are best used
in conjunction with the checklist but can be used
individually.

b. Whenever the procedure calls for checking a
part, substitute an identical part which is known
to be good for the part being checked. If no part
is available for such use, a visual and/or continuity
check may disclose the trouble.

116. Set 1 and Set 1 Power Supply

a. EquipmenT SET-Up. Operational checks of
Set 1 and the Set 1 power supply are best per-
formed at the panels of the units themselves.
Set up the equipment as follows:

(1) Turn the OPERATE switch to TRANS
& RECEIVE.

(2) With the mounting switch in the OFF
position, disconnect the REC TR CON-
TROL cable from the panel of Set 1.
Connect terminals H and J of the
receptacle, using the prefabricated plug-
in jumper provided with the Allen
wrenches within Set 1. Reconnect the
cable and turn the mounting switch to
the ON position. (The jumper makes
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10
11

13
14
15
16
17

18

19

21

Unit

Mounting. ... .....__

Retransmission unit_ _ _

Retransmission unit_ __
Interphone amplifier__
Interphone amplifier__

BEE R i e

Set 1 power supply .. _

Set 1 power supply.___

Set 1 receiver-trans-
mitter.

Set 1 receiver-trans-
mitter,

Set 1 receiver-trans-
mitter.

Auxiliary receiver . __

Auxiliary receiver. . __

Auxiliary receiver. . .. _

Interphone box.

Interphone box. .
Interphone box. ... ___

Mounting. ... ......

Item

OFF-REMOTE-ON
syiteh.
CRBHBE s s oo

Installation . . _______

AUTO switeh. ...
OFF-INT-RT-70 switch .
VOLUME control ...

VOLUME control._ ...

SQUELCH control. .. _

ANT ADJ-DIAL
LIGHT ON OFF-CAL
switeh..

OPERATE switeh_ .. _ ..

TRANS POWER switch .

SQUELCH control . . ...

DIAL LIGHT OFF-ON-
RING switch,

METER switeh_______ .

VOLUME control _______

TUNE DIAL LIGHT
OFF-ON switch.

SQUELCH control. . . .

Chest set and headset-
microphone,

RADIO TRANS switeh .

VOLUME control. _ .

OFF-REMOTE-ON
switeh,

Action or condition

Beb &b OFR . . o

All connections properly made
(fig. 20).

Unit plugged into mounting
and locked.

Setat OFF. .. ... ....

Bet ab OFF. . oacrinaen

Turn to approximate midpoint
of range.

Turn to approximate midpoint
of range.

Turn completely clockwise for
maximum squelch opera-
tion.

Set at DIAL LIGHT ON_____

Sat Bl OFF s ciecarccararan

Betat HIGH.. . .occuccivoens

Turn completely clockwise for
maximum squeleh opera-
tion.

Set at DIAL LIGHT ON.. ..

Dotk OOV o e

Bt At OFP. e s
Set at DIAL LIGHT ON ...

Turn completely clockwise for
maximum squelch opera-
tion,

Connect. chest set to audio
connector; plug headset-
microphone into chest set.

Lock in RADIO TRANS
position,

Turn completely elockwise for
maximum volume.

TUrn 50 ONL . so csvimmmmsasnn

Normal indications

POWER lamp glows if dim-
mer control is properly ad-
justed.

Possible defoctive units

Battery, battery cable, or
mounting (par. 120).
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22
23

L8R

26

27

28
29

30

31

32

34

36

37

38

39

Interphone amplifier___
Interphone box. .. ..

Interphone box. . . ...
Set 1 power supply. . __

2] T Tt
Interphone box . ___
Set'l oo

JInterphone box_ _

Interphone amplifier_

Interphone box. . ____

=773 SO

OFF-INT-RT-70 switch_.
Push-to-talk switeh on

chest set.

Selector switeh_ .. _____
OPERATE switch___ . _

METER switeh. .. ......

SQUELCH control. . __._

Tuning controls_ ...

SQUELCH control . . ...

RADIO and push-to-talk
switches on chest set.

METER switch__._____.

METER switeh . ___ ..
Microphone.._...._ ... .

DIAL LIGHT-OFF-ON-
RING switeh.

Chest set and headset
microphone.

OFF-INT-RT-70 switch.

Seleetor switeh. ... _____

SQUELCH and VOL-

UME controls.

Tuning knob____________

Turn to INT position,
Press switeh and talk into
microphone.

Turn to.Sct 1 Interphone.
Turn to TRANS and RE-
CEIVE.

Turn successively to positions
7 through 11.

Turn counterclockwise. Ad-
just VOLUME econtrol on
interphone box for comfort-
able noise level,

Tune in signal (par. 68) ______

Turn clockwise until receiver
just squelches,

Press and hold for items 31,
32, and 33. '
Turn successively to positions

2 through 6.

Turn to RT position_______ .
Talk into microphone______ .
Hold at ring position_________

Press switeches and talk into
microphone.

Turn to RT-70 position_.___.

Turn to Set 2 interphone po-
gition,

Turn SQUELCH control-
counterclock wise. Turn
VOLUME control on Set
2 to obtain the same level
at the interphone box as ob-
tained from Set 1 (item 27).

Tune in signal (par. 69) ______

Hear output in chest set_ .. ___

LAMP on Set 1 panel glows.
METER on Set 1 panel
reads approximately center-
seale (in shaded area).

METER on Set 1 panel reads
approximately center-scale.

Rushing noise (or signal) is
heard in headset.

Signal heard in headset.___ .
No signal heard in headset.___

.

Meter on Set 1 panel reads ap-
proximately center-scale.

Meter shows some deflection ..

Sidetone heard in headset._ . . .

Ringing signal is heard in
headset. Meter defleets,

Meter on Set 1 panel deflects
and sidetone is heard in
headset.

LAMP on Set 2 panel glows

Rushing noise or signal heard |
in headset.

Signal heard in headset._.____

Interphone box (par. 120),
mounting (par, 120), in-
terphone amplifier (par.
117), or cables (par. 119).

Interphone box (par. 120),
mounting (par. 120), Set 1
power supply (par. 116),
or Set 1 (par. 116).

Set 1 (par. 116).

Interphone box (par. 120),
mounting (par. 120), Set 1
(par. 116), or cables (par.
119).

Set 1 tuning eireuit,

Set 1 squelch circuit,

Set 1 (par. 116), Set 1 power
supply (par. 116), mount-
ing (par. 120), interphone
box (par. 120), or cables
(par. 119).

Set 1 (par. 116),

Set 1 (par. 116),

Set 1 (par. 116).

Audio accessory.

Interphone amplifier (par.
117), power supply (par.
117), Set 2 (par, 117), or
cables (par. 119),

Interphone box (par. 120),
mounting (par. 120), in-
terphone amplifier (par.
117), Set 2 (par. 117), or
eables (par. 110).

Set 2 tuning cireuits,



Item
No.

40

41

42

43

44
45

16

47

48

49

50

51

52

53

Set 2_.

o

[ Interphone box. ... .

| Auxiliary receiver. ..

|

‘ Auxiliary receiver. ..
| Auxiliary receiver
| Auxiliary receiver. ..

| Auxiliary receiver ..

!Set.lsndset.Z_ )

Interphonebox.._. ...

| Chestset._.___... __.

Chest set (with head- 1
set and microphone),
I

| Retransmission unit

J Retransmission unit._ j

|

Item

ANTADJ-DIALLIGHT
ON OFF-CAL switeh.

SQUELCH control . .

Push-to-talk and RADIO
switches on chest set,

VOLUME control . . . .

SQUELCH control .
Tuning control_. _

SQUELCH control.
VOLUMI eontrol. . .

Tuning controls. . .

Selector switch__ ... _ ..

Push-to-talk switch_ __

Connect in turn to each
audio connector at ench
interphone box.

| AUDIO connector

Chestset..____ ... ...

| Turn counterclockwise

J Tarn 10 OFF.. . vwiz i

Action or condition

Set switeh at CAL aud tune
dial over entire range,

Turn clockwise until receiver
just squelches.

Press switches and talk into
microphone. (Monitor sig-
nal with a good receiver.)

Turn clockwise____ . _ . .

Tune inasignal___ _______

Turn clockwise until receiver
just squelches.

Set controls to frequency in
accordance with interference
charts (figs. 42 through 47).

Turn to Set 1 + Set 2 4 Inter-
phone position.

Repeat step 23 at each andio
connector of each inter-

phone box.

Repeat steps 24, 35, 37, and
42,

Attach chest set and headset-
microphone.

Press RADIO and push-to-
talk switehes.  Talk into

microphone.
|

Normal indications

Zero-beat indications at each
me, Calibration should re-
main aceurate, within 25
ke (3 space either side of
mark) throughout range

No output at headset. ... . .

Sidetone output in headset.
Signal heard by monitor.

LAMP on receiver glows. . ..

Noise heard in headset. . . _
Signal heard in headset_ . . _

Nooutput in headset . ... . _

LAMP on receiver panel ex-
tinguishes,

No indication unless either or
both receivers are operative,

Output heard in headset

Output heard in headset_____ .

Signal heard in headset at
interphone box. Sidetone
heard in headset at retrans-

mission unit.

Possible defeetive units

Set 2 (par. 117).

Set 2 squelch circuit.

Mounting (par. 120), inter-
phone amplifier (par. 117),
Set 2 (par. 117), or cables
(par. 119).

Mounting (par. 120), auxil-
iary receiver (par. 118),
power supply (par. 118),
or cables (par. 119).

Set 2 squeleh eireuit.

Auxiliary receiver tuning cir-
cuits (par. 118).

Auxiliary receiver squeleh
cireuit,

Interphone box (par. 120) or
interphone amplifier (par.
117).

Interphone box (par. 120),
mounting (par. 120), inter-
phone amplifier (par. 117),
or eable (par, 119).

Interphone box (par. 120) or
cables (par. 119).

Retransmission unit or
mounting (par. 120).



54 | Retransmission unit. . _

515}
56 | Retransmission unit. __

57 . Retransmission unit_ _ _

58 | Retransmission unit_ _ _

L SRR
60 | Retransmission unif

61 | Set 1 and Set 2

62 | Retransmission unit_

Retransmission unit |

MANUAL switch and
chest set.

MANUAL switech and
chest set.

AUTO switeh_____

Chest set_. . ____._.__._

AUTO awibeh . oo oo

SQUELCH control. . _

AUTO switch and AD-
JUST METER to
CENTER control.

SQUELCH controls. .

AUTO switch and AD-
JUST METER TO
CENTER control.

Hold MANUAL switeh at
SEND SET 1 and press
RADIO and- push-to-talk
switches.

Hold MANUAL switeh at

RADIO and push-to-talk
switches.

Turr to DUPLEX. (Arrange
for duplex communication

. with another radio set.)
i Press RADIO and push-to-
talk switeches. Talk into

mierophone. Have other
operator break in on son-
versation.

Turn to RETRANS position.
(Arrange for retransmission
communieation with an-
other set if possible.)

Turn to OFF. Leave at OFI
until item 61 is completed.

Hold switech at ADJUST
METER and adjust the
control for Set 2.

Turn Set 2 eontrol counter-
cloekwise to squelch the set;
turn Set 1 control to OFF.
(Arrange for transmission of
signal by an external set if
possible.)

Hold switeh at ADJUST
METER and adjust the
control for Set 1. (When
check is complete, advance
SQUELCH econtrol of Set 1
to quiet receiver.)

SEND SET 2 and press |

Meter on Set 1 panel reads.
Sidetone is heard at both
headsets.

Sidetone is heard at both
headsets.

Meter on Set 1 panel reads.
Sidetone is heard at head-
sets on retransmission unit
and interphone box. Re-
ceived signals are heard at
both headsets.

SIGNAL REC SET 2 lamp

on retransmission unit glows.

Noise (or signal) is heard
at both headsets. Meter on
Set 1 panel reads. Meter
on retransmission  unit
reads.

Same as step 59 buf retrans-
mission meter deflection is
effected.

"SIGNAL REC SET 1 lamp on

retransmission unit glows.
Noise (or signal) is heard at
both headsets. Meter on
retransmission unit reads.
Radio monitor, if available,
hears signal, )

Same as Step 61 but retrans-
mission meter deflection is
effected.

Retransmission unit or
mounting (par. 120).

Retransmission unit or
mounting (par. 120).

Retransmission unit or
mounting (par. 120).

Retransmission unif or
mounting (par. 120).

Retransmission unit  (par.
120).
Retransmission  unit  or

mounting (par. 120).

Retransmission unit  (par.

120).
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Item
No.

64

65 |

66

Unit

Auxiliary receiver.

Retransmission unit. ..
Mounting.. ._.......

Local control unit

67 | Remote control unit. .

68

69

70

Remote control unit. .

Loeal and remote con-

trol units.

Loeal control unit

Ttem

Aotion or condition

Normal Indieations

Possible defeetive units

VOLUME, SQUELCH,
and tuning controls.

AUTO switch_

POWER switch_ ...

Ringing generator. ..

SELECTOR switeh..". .

Ringing generator_ __ .-

Ringing generators. . . _ .

Remote switeh

Advance VOLUME
SQUELCH controls and
tune in a signal.

| Turnto OFF. . .. _____

Turn to OFF. Replace re-
transmission unit with local
control unit. Connect to
remote control unit (par.
45). Connect a chest set
(with headset-microphone)
to the loeal control unit;
place REMOTE switch of
local until in TEL only
position, Connect a hand-
set to the remote control
unit, turn POWER switch
on mounting to REMOTE.

Crank generator. .. ___

Turn to TEL, Press push-
to-talk switch on handset.
Talk into mouthpiece and
acknowledge call.

Crank generator____ _________

Repeat steps 66 and 68 with
the internal CALL and
RING switches set in their
alternate position,

Turn to SET 1and 2________

Lamp on receiver panel glows.
Noise ‘or signal is heard at
both headsets. Meter on
retransmission unit reads.
Radio monitor, if available,
hears signal.

Ringing signal should be
heard or CALL light should
glow at remote control unit,

Tull-duplex conversation pos-

sible between local and
remote units,
Ringing signal should be

heard or CALL LIGHT
should gow at local control
unit.

Ringing signals should be
heard or CALL LIGHTS
should glow.

Panel lamps on mounting,
Set 1, Set 2, and auxiliary
receivers light,

Retransmission unit (par.
120), mounting (par. 120),
or auxiliary receiver (par.
118).

| Loecal control unit (par, 120),

remote control unit (par.
120), or telephone line, -

Loeal or remote control unit
(par. 120).

Local or remote control unit
(par. 120).

Local or remote control unit
(par. 120).

Local control unit (par. 120).
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71

72

73

74

75

76

78

79

Loeal control unit___ ..

Remote control unit. _

Remot.e control unit_ . .

Loceal control unit

Remote control unit_ _ .

Remote control unit. .
Local control unit__ . __
Remote confrol_ . _____
Remote control unit.___ _

Mounting. _.. ...

LOCAL switeh. ... .. __

SELECTOR switch and
handset.

SELECTOR
and handset.

switch

Remote switeh. .. .. _____

SELECTOR
and handset,

switeh

SELECTOR
and handset,

switeh

Remote switeh. ... __
SELECTOR switeh..____

SELECTOR switch_.____

Power switeh. . ... ___

.

Turn alternately to Set 1 and
Set 2, Press RADIO and
push-to-talk switches, Talk
into microphone. Release
switeh to TEL when
finished.

Turn to right write-in posi-

tion, press push-to-talk
switeh, and talk into
mouthpiece.

Turn to left write-in position,
close push-to-talk switch,
and talk into mouth piece.

Turn to 8et 1 position. . . __ . _

Turn to right write-in posi-
tion.  Press push-to-talk
switeh.

Turn to left write-in position,
Press push-to-talk switeh,
TurmntoBet 2. __ . _. =
Turn to right write-in posi-
tion. Press  push-to-talk

switeh, '
Turn to left write-in position.
Press push-to-talk switch,
Turn to OFF.

Bidetone should be heard at
chest set on interphone box,

Set 1 panel meter reads, side-
tone heard at both chest
sets,

Signal heard at both chest
sets; sidetone can be heard
at Set 2 panel audio-con-
nector with headset or
speaker.

All panel lnmps extinguish . _ .

Power lamp on mounting
glows, Meter on Set 1 panel
reads as long as push-to-
talk switch is pressed.

No indication. ... __.._...

No indieation.. ...
All panel lamps glow_ _ . ___ S

All panel lamps extinguish.___

Local control unit (par. 120)
or mounting (par. 120). °

Local or remote control unit
(part. 120).

Loeal or remote control
unit or mounting (par.
120).

Loeal or remote control
unit (par, 120).
Loeal or remote control unit

or mounting (par, 120),

Local and remote control
units (par, 120).




Set 1 independent of interconnections
normally made through the mounting.)
When all checks have been completed,
remove the jumper.

(3) Conneet a handset to one of the AUDIO
connectors on the Set 1 panel.

b. Lamp Cueck. If the dial LAMP on Set 1
does not light, with the DIAL LIGHT-OFF-ON-
RING switch in the ON position, turn the
METER switch to poesition 7 and interpret the
meter mdications as follows:

(1) If the meter reading is normal or slightly
higher than normal, the lamp is probably
bad.

(2) If the meter reading is higher than
normal, check tubes V-113, V-114, and
the lamp (fig. 70 and par. 121).

(3) If the meter reading is zero, turn the
METER switch to position 9. If the
reading is normal at position 9, check
tubes V=116 and V-3 of Set 1 (fig. 69
and par. 121). If the reading is very
low or zero, the trouble is probably in
the power supply. Check fuse F-1, con-
tinuity of thermal relay K-2, and
ballast tubes R-31 and R—40 in the
power supply (figs. 65 and 66 and par.
126). (Ballast tube R—40 is included
only in Power Supply PP-112/GR.)

“¢. Vourage Cueck. Turn the METER switch

to the 90V position and check for -a normal
reading. If no reading is obtained, make the
" following checks:

(1) Check fuse F-2 in the power supply
(par. 128).

(2) If the fuse is good, check vibrator E-3
and voltage regulator V-4 (fig. 67 and
par. 126). '

(3) If the above checks do not reveal a de-
fective part, refer to paragraph 119 for
additional check procedures.

4. Recerver Fruament CaHEck. Turn the
METER switch successively through positions 7,
8. 9,10, and 11. If an abnormal meter reading is
obtained, refer to the filament chart (par. 121) for
the probable defective tube involved. Refer also
to the filament schematic (fig. 58).

¢. Recerver Cueck. Turmn the SQUELCH
control counterclockwise and check for noise out-
‘put in the earpiece of the handset. If no noise is
heard, check tubes V-2 and V-107 through V-116
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for filament continuity (par. 121)., If the fila-
ments are good, replace the tubes one at a time
with identical type tubes which are known to be
good until the defective tube is isolated.

f. TransmrrTeER Frrament Creck. Press the
push-to-talk button on the handset and tura the
METER switch successively through positions 2,
3,4, 5, and 6. If an abnormal meter reading is
obtained, refer to the filament chart (par. 121) for
the probable defective tube involved. Refer also
to the filament schematic (fig. 58). If all of the
readings are very low or zero, the trouble is
probably in the power supply (par. 126). Check
fuse F-1, thermal relay K-1, and ballast tubes
R-24, R-25, R-37, and R-38 in the power supply
(figs. 65 and 66). (Ballast tubes R-37 and R-38
are included in Power Supply PP-112/GR only.)

g. Traxsmitrer Qurepur Cueck. Turn the
METER switch to the RF position, press the
push-to-talk switch on the handset, and talk into
the mouthpiece. Interpret the indications as out-
lined below.

(1) If an abnormally low deflection is ob-
tained on the meter, check the antenna
tuning (par. 42). If it is impossible to
obtain any output and the tubes have
been checked as outlined in the preceding
subparagraphs, the trouble may be due
to misalinement.

(2) If r-f output is obtained, sidetone should
be audible in the earpiece. If no side-
tone is heard, check tubes in the receiver
section of Set 1 (figs. 69 and 70).

h. Rixeixg Creck. Turn the DIAL LIGHT
OFF-ON-RING switch to the RING position and
check for r-f output on the meter and a ringing
signal in the earpiece. If abnormal indications
are obtained, check tube V-104 in Set 1 (fig. 69
and par. 127).

117. Set 2 and Interphone Amplifier

a. EquipmeNnT Ser-vp. Operational checks of
Set 2 and the interphone amplifier are best per-
formed at the panels of the units themselves. Set
up the equipment as follows:

(1) Turn the OFF-INT-RT-70 switch to the
RT-70 position.

(2) With the mounting switch in the OFF
position, disconnect the REC-TR-CONT
cable from the panel of the amplifier.,



Connect terminals H and J of the recep-
tacle, using the prefabricated plug-in
jumper provided in Set 1 or the auxiliary
receiver. Reconnect the cable and turn
the mounting switch to the ON position.
When all checks have been completed,
remove the jumper.

(3) Connect a handset to the AUDIO con-
nector of Set 2 and a chest set (with
headset. and microphone) to the AUDIO
connector of the amplifier.

(4) Turn the ANT ADJ-DIAL LIGHT ON-
OFF-CAL switch to the ON position.

b. Lamp Creck. If the dial LAMP does not
light, or lights dimly, make the following checks:

(1) Check the lamp (par. 125).

(2) Check fuge F-1 in the amplifier (par. 124).

(3) Check thermal relay K-1 and ballast tubes
R-32 and R-33 in the amplifier (fig. 60
and par. 124).

(4) If a 24-volt source is used in the vehicle,
check all of the amplifier tubes (fig. 60
and par, 124).

(5) If the above checks fail to reveal a defec-
tive component, make the cabling checks

. outlined in paragraph 119,
¢. Ser 2 RECEIVER AND INTERPHONE AMPLIFIER
Cueck. Turn the SQUELCH control on Set 2 in
a counterclockwise direction and listen for a rush-
ing noise in the handset and headset. Interpret
the results as follows:

(1) If no noise is heard in the handset (and
the LAMP is lit), the trouble is probably
in the receiver section of Set 2 or the
plug-in power supply in the amplifier.
Check the tubes (figs. 63 and 64 and par.
125), and check the vibrator, E-1, in the
power supply unit (fig. 61 and par. 124).

(2) If there is noise output in the handset but
not in the headset, the trouble is probably
in the amplifier or interconnecting cables.
Check the tubes (figs. 59 and 60 and par.
124) one at a time. If the tubes are
good, check the cabling (par. 119).

d. CarieratioN CeeEck. Turn the ANT ADJ-
DIAL LIGHT ON-OFF-CAL switch to the CAL
position and tune Set 2 over its entire range.
Quieting, beat notes, and finally & zero -beat
should be audible in the handset as the dial passes
each me calibration. If no indication is heard,
check tubes V-7 and V-106 in Set 2. Assuming

the amplifier is good (¢ above), the indications
should also be audible in the headset. If no in-
dications are obtained at either audio acces-
sory, check the cabling (par. 119).

e. TrRansmrrTer CHEck. Press the push-to-
talk switch on the handset and talk into the
mouthpiece. If possible, arrange for a monitor
to check transmission from Set 2. If no monitor
is available, hold a #331 lamp (the same type
that is used for the Set 2 dial LAMP) near the
Set 2 antenna.

(1) If the lamp does not light or the radic
monitor does not respond, check the
transmitter tubes in Set 2 (fig. 63 and
par. 125).

(2) If the lamp lights but there is no sidetone
in the earpiece, check the receiver tubes
in Set 2 (¢ (1) above).

118. Auxiliary Receiver

a. EquipmENT SET-UP. Operational checks of
the auxiliary receiver are best performed at the
panel of the unit itself. Set up the equipment
as follows:

(1) With the mounting switch in the OFF
position, disconnect the REC CONTROL
cable from the panel of the receiver.
Connect terminals H and J of the re-
ceptacle, using the prefabricated plug-in
jumper provided within the receiver.
Reconnect the cable and turn the mount-
ing switch to the ON position. When
all checks are completed, remove the
jumper.

(2) Connect a headset to the AUDIO con-
nector on the panel of the receiver.

(3) Turn the TUNE DIAL LIGHT OFF-ON
switch to the ON position.

(4) Turn the VOLUME control to the ap-
proximate midpoint of its range.

b. Lamp axp Framesnt Creck. If the dial
LAMP is lit, all the filaments in the reeeiver are
good. If the lamp is not lit, make the following
checks:

(1) Check fuse F-1 in the receiver (par. 128).

(2) Check each receiver tube, one at a time,
for filament continuity (fig. 71 and
par. 128).

(3) If fuse and filaments are good, check
thermal relay K-1 in the receiver (fig.
71 and par. 128).

103



104

Figure 59.

Set 2 filamend circuil, schematic diagram.
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¢. Recriver CuiEck. Turn the SQUELCH
control of the receiver in a counterclockwise
direction and listen for noise in the headset. If
no noise is present. (and the dial LAMP is lit),
make the following checks:

(1) Check the vibrator in the plug-in vibrator
supply within the receiver (figs. 61 and
71 and par. 128.)

(2) If the vibrator is good, check all the
receiver tubes (fig. 71).

(8) If tubes check good, the system cabling
will have to be checked (par. 119).

d. Cariprarion Cupcx. Hold the
DIAL LIGHT OFF-ON switch to the TUNE
position and turn the tuning control throughout
its range. Quieting, beat notes, and finally zero-
beat indications should be audible in the headset
as the calibration points of the receiver are passed.
(The calibration points are indicated by red dots
on the tuning dial.)

119. Cables

“When normal indications are obtained at a
panel AUDIO connector but not at an interphone
box, the trouble may be caused by a poor cable
connectionoran open lead within a cable. Conti-
nuity checks must be made to determinesuch faults.
In some instances the cables are terminated by
solder connections on a terminal board within
the mounting, an interphone box, or intermediate
junction boxes. To obtain access to these points
it will be necessary to open the unit involved.
Figures 20 and 29 show an open view of the mount-
ing and the system cordage diagram, respectively.
The interior of the interphone box is shown in
figure 23. The above-mentioned illustrations and
the unit schematic diagrams should be used when
making continuity checks.

120. Miscellaneous Components

The mounting, retransmission unit, interphone
boxes, local control unit, and remote control unit
may prove defective with regard to lamp, switch,

917847°—5H0——8

TUNE .

and relay operation. General trouble-shooting
techniques are outlined below.

a. Mounting. If the mounting lamp lights,
power should be available to all units. If the
lamp is lit but all units do no have power, the
trouble is probably caused by faulty wiring in
the mounting. If the lamp is not lit but power
is available to at least one unit, either the lamp is
defective or the dimmer control is incorrectly ad-
justed. Continuity checks of the mounting should
reveal any troubles which may arise within the
mountlng A schematic diagram of t.he mount-
ing is shown in figure 94.

b. Rerransmission Unrr. To check opera-
tion of the retransmission unit, perform the ap-
plicable items of the equipment performance
checklist (par. 114) and check for normal indica-
tions as listed. If abnormal indications are ob-
tained, refer to the schematic diagram (fig, 91)
and make continuity checks of the unit.

¢, InTerrHONE Box.

(1) When normal indications are obtained at
a panel AUDIO connector but not at
an interphone box, the trouble must be
in cable interconnections or the inter-
phone box itself.

(2) If none of the interphone boxes are oper-
ative fora particular funetion, the trouble
is in either the mounting-interphone box
interconnecting cable or in the internal
wiring within the rack-mounted unit
which is being checked.

(3) If any one interphone box is operative and
others are inoperative, the trouble is
probably in the cables which are used to
connect the interphone boxes in parallel.

(4) If trouble is isolated to a particular inter-
phone box, continuity checks on the box
should reveal the defect. The following
chart lists the measurements which
should be taken to check the continuity
of all parts and wiring within the inter-
phone box. A schematic diagram is
shown in figure 90.
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Points of measurement Bostionof %E{‘Os"gRANB Position of Selector switch 8-1 Resistance reading

Terminal 1 of E-2totipsof jacks | Center—. . __________ .. | __ .. Infinity,

J-3 and J-4 and to F contact of | RADIO TRANS..______ Counterclockwise. ... ___| 0.
connectors J-1 and J-2. ' LT R N P Infinity,
: Clockwise. . - - cococeen-. Infinity.

Terminal 2 of E-2to Jeontact of | oo cce i e eeem e 0.
connectors J-1 and J-2.

Terminal 2 of E-2to tips of jacks | Center.._____._________ Lo e o L
J-3 and J-4 and to F contacts | RADIO TRANS._______| Counterclockwise....__.. Infinity,
of connectors J-1 and J-2. CRbtar oo o 0.

Clockwise. . - __.____... Infinity.

Terminal 3 of E-2 to tips of jacks | Center_ ________________ | __ ... Infinity,
J-3 and J-4 and to F contacts | RADIO TRANS________| Counterclockwise. ._____ Infinity.
of connectors J-1 and J-2. L R N | Infinity.

Clockwise._ . _ o oo _.. o

Terminal 4 of E-F 80 B, B, and B | s cncaccninvesna e s d e b e s i e e 0.
contaets of connectors J-1 and
J-2.

Terminal 5 of E-2 to rings of | Censter. . _________| . Infinity.
jacks J-3 and J-4 and to C con- | RADIO TRANS________| Counterclockwise...____. 0.
tacts of connectors J-1 and J-2. Center_..........._____| Infinity.

Clockwise. . .- . -ocooos Iufinity.

Tormingl 6of T2 to K eout8els |soc v msumm et cba s n s s s cr e e ammman 0.
of connectors J-1 and J-2.

Terminal 6 of E-2toringsofjacks | Center_ . ____ | _. ... . .. 0.

J-3 and J-4 and to C contacts | RADIO TRANS..______ Counterelockwise. _______ Infinity.
of connectors J-1 and J-2. Conter. e i 0.
Clockwisg. - -~ weucnaae Infinity.

Terminal 7 of E-2 torings of jacks | Center. - oo e Infinity.
J-3 and J-4 and to C contaects | RADIO TRANS________| Counterclockwise. ._____ Infinity.
of econnectors J-1 and J-2. Chemter . Infinity.

) Cloekwise_ _ ____________ 0.

Terminal 8 of E-2 totipsof jacks | o Counterclockwise________ 0 to 10 k depending on
J-5and J-6 and to A contact of position of VOLUME con-
connectors J-1 and 4-2. trols R-1 and R-2,

Terminal 9 of E-2 to tips of jacks |. . e Center_.__.oooooeeo___.| 0to 10 k depending on posi-
J-5 and J-6 and A econtacts of | tion of VOLUME econ-
connectors J-1 and J-2. trols R-1 and R-2.

Terminal 10 of E-2 to tips of | cmm e eaas Clotkwiss. « < nnsiias 0 to 10 k depending on posi-
jacks J-5 and J-6 and fo A con- tion of VOLUME cou-
tact of connectors J-1 and J-2. trols R-1 and R-2.

il T ahd "12 of B-2HE6 e mnaninaunaivmnmn o b aim e sinns s e Infinity.
chassis,

Terminal 18 of B-2 o terminals | _ - L el e 0.

14 and 15 of E-2.

d. Locat anp Remore Contror Uxtrs. To
check operation of the local and remote control
units, perform the applicable items of the equip-
ment performance checklist (par. 114) and check
for normal indications as listed. If abnormal
indications are obtained, refer to the schematic
diagrams (figs. 92 and 93) and make continuity
checks of the units.
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121. Set 1 Filament-Circuit Trouble Localiza-
tion Chart

The following chart lists the Set 1 tubes checked
for each position of the METER switch on the
Set 1 panel, A center-scale reading is the normal
reading for all positions of the switch. If the
normal reading is not obtained, the probable
defective tube is listed under the type of reading



which is obtained. To obtain a reading in posi-
tions 2 through 6 of the METER switch, the

push-to-talk button must be pressed. Observe
the notes at the end of the chart.

\«;E;];:;‘]R Zero reading Fog 19‘:8:“%2‘“ PO | oy high but not full-scale reading * Full-seale reading
position
AR R0 = NSy et LS S (LW Vool WE 2 it o e S G S G T S| V-9.
B | Vel cias e e sni a e Pl oo s g N e -| V-10.
B s e s e i e e e V-5.
B V06 dovai Ve sk s el s i A (0], NS Fpr S Seesretenia Ll VEIDA
8| Vb s el e ol 5 S A e .
R, o e B e e B BT TN
S W s e e L e i Sy | £ SR —— eeweas| NERL
9| V=102 ... i P e o e S S e s A e V-107, V-103.
10 ] V=108, V11000 et stvncna fidmamacaioas; b 5 i S T e o Sedan| N=1T2e V=112
T VR D e e s e b e i V=200, VedBl s e s s v V-109, V-101.

Note 1, The transmitter power amplifier tube, V-11, and the reeciver
first tf amplifier tube, V-1, are not checked by the meter switeh. These
ruhes must be checked by visual inspection, Observe whether (with power
applied) the tube filaments are lit, The filament of V11 is encrgized when
the microphone push-te-talk button ig operated,

Note 2. Beeanse of the series-parallel arrangement of the tube filaments, a
hreak in the filament of one tube in & series string of tubes will cause all the

Section |l.

129. Ger;eral

The following paragraphs list procedures for
the replacement of parts for which running spares
are provided. Running spaves for each unit are
listed in paragraph 22. The procedures described
will be necessary as a result of sectionalizing
trouble to a particular unit and as an aid to local-
izing trouble to a particular component part.

Note. No lubrication is required for Radio Sets AN/
GRC-3, —4, -5, -6, =7 and -8.

1923. Removing Immersionproof Cases

Replacement of pluck-out parts (excepting
fuses) necessitates the removal of the immersion-
proof cases which house the panel-chassis assem-
blies of the various units. To remove the case
of Set 1, Set 2, the interphone amplifier, the Set
1 power supply, or the auxiliary receiver, perform
the following steps:

a. Remove all external connections from the
unit involved.

b. Remove the unit from the mounting.

¢. Loosen the Dzus fasteners located at the
edges of the unit.

d. Slide the panel-chassis assembly out of the
case. Take care not to damage any wiring or

other tubes in tho string to go out and will produee indications of a faulty
stage involving those tubes,

Note 3. A high reading for all fllaments on positions 7 through 11 may be
dueto a faulty V-1. A high reading on positions 2 through 4 may be due to
afaulty V-11. A low voltage for all tubes may be due to the operation of the
overload relay in the power supply or trouble in the power supply itsell.

Note £, Turn off all power when replacing tuhes,

REPLACEMENT OF PARTS

components while removing and handling the
panel-chassis assembly.

124. Interphone Amplifier

The replacement of pluck-out parts for which
spares are available is deseribed in the following
subparagraphs.

a. Fuse. The panel-mounted fuse may be
removed by unscrewing the fuse cap which also
serves as a fuse extractor. A spare fuse is located
in a fuse clip on the amplifier chassis (fig. 60).

b. TreryvAL ReELAay ano Bartasr Tuse., Ther-
mal relay K-1 and ballast tube R-32 are mounted
in a horizontal position at the rear of the amplifier
chassis (fig. 60). After removing the panel-
chassis assembly from the case, remove the relay
or ballast tube with a straight horizontal pull.
Do not rock or jiggle the component in its socket;
the socket prongs may be damaged.

¢. Tuses. All tubes are accessible from the top
of the chassis when the case has been removed
(fig. 60). To remove any tube, first remove the
tube shield and then use a tube puller. Do not
rock or jiggle a tube in its socket; the tubes are
easily damaged by careless handling. ,

d. Prve-in Power Suppry. Although it can
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Figure 60. AF' amplifier AM-65/GRC, lop view of chassis.

be replaced as a single unit, the plug-in power _ (2) Grasp the handle at the rear of the power
supply is not furnished as a running spare. How- supply unit and pull straight out.
ever, a spare is provided for the vibrator within (3) Remove the three green screws which
the power supply (fig. 61). Remove the amplifier fasten the top cover on the power supply
case and replace the vibrator as follows: chassis.
(1) Loosen the clamp at the rear of the power (4) Using the handle on the cover, lift the
supply compartment and swing it out of cover off with a straight upward move-
the way. ment. If the cover is stuck, use a small
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screw driver and gently pry the cover.
(5) Pull the vibrator (fig. 61) out of its socket
with a straight upward movement. Do
not rock or jiggle the vibrator while at-
tempting to remove it from its socket.
1f necessary, use a small screw driver to
gently pry the vibrator out of its socket,
but take care not to enlarge the ring clip
which holds the vibrator near the base

125. Set 2

The only replaceable parts in Set 2 are the dial
Jamp and the tubes. The tubes are located on
the vertical r-f and i-f chassis (fig. 62).

a. To gain access to the tubes, remove the
panel-chassis assembly from the case (par. 123).
To remove any tube, first remove the tube shield
and thep use a tube puller. Do not rock or jiggle
the tube; a tube may be easily damaged by care-
less handling. Tube locations are shown on
figures 63 and 64.

b. The lamp is accessible from the front panel.
Remove the screw which is located just below the
tuning dial and which holds the lamp in its socket
against a spring tension. When replacing the
lamp, insert it glass forward in the socket so that
the retaining screw supplies a contact at the base
of the bulb.

o=

c-3 E-l

R R T S e s T

Figure 61. Power supply PP-282/GRC, top view of chassis.
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Figure 62, Set 2, top view of panel-chassis assembiy.
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Figure 63. Set 2, view of r-f chassis,
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Figure 64. Set 2, view of i-f chassis,
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196. Set 1 Power Supply

The replacement of pluck-out parts for which
spares are available is described in the following
subparagraphs.

a. Fuses. The panel-mounted fuses may be
removed by unscrewing the fuse caps which serve
also as fuse extractors. Spare fuses are provided
in the front-panel compartment marked SPARE
FUSES. To gain access to the spares, loosen the
two wingnuts, which hold the cover plate of the
compartment and remove the plate.

b. TuErRMAL RELaYs AND Bavvast Tuses. To
gain access to the thermal relays and ballast tubes,
it is necessary to remove the panel-chassis assem- -
bly from the case (par. 123). All of these parts
are accessible from the top of the chassis (figs. 65
and 66). Remove the relays or ballast tubes in

c-25 6-17
— C-14 L-12-

RCUIT
LABLE

R-26

Figure 685. Power supply PP-1

the same manner as any standard octal-base tube,
with a straight upward pull. Do not rock or
jiggle the components in their sockets. (Note
that similarly designated parts are located dif-
ferently in the 12- and 24-volt supplies.)

c. Tuses. The four-power supply tubes are
also accessible from the top of the chassis. To
remove V-1 or V-2, pull the tube straight upward.
To remove V-3 or V-4, use a tube puller. Do not
rock or jiggle the tubes in their sockets; the socket
prongs and tubes may be damaged.

d. VisraTors. The three vibrators (E-1, E-2,
and E-3) are located on the right-hand side of the
power supply chassis (fig. 67). To remove a
vibrator, pull straight upward without jiggling.
If necessary, use a small screw driver to pry the
vibrator out of its socket but take care not to
spread the ring clip at the base of the vibrator.

R-28

E-=i

s 241
"-23

o, _Two3s-3¢ |

12/GR, top view of chassis.
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Figure 66. Power supply PP-109/GR, top view of chassis.
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Figure 67. Power supply PP-109/GR, bottom view of chassis.
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127. Set 1 chassis (fig. 68). To gain access to the tubes, the

The tubes, which are the only replaceable parts  Panel-chassis assembly must be removed from its
in Set 1, are mounted on the vertical r-f and i-f  case (par. 123).

~ BACK PLATE

IF-CHASSIS

]
'@;

i
3
i
L-137
L-22 TUNING
TERMINAL
BOARD "A"
2 | E T
" |
i
'FRONT PANEL V-l )
|
=== R e s s e R == A e 'l'_alzas—7a

Figure 68. Set 1, top view of panel-chassis assembly.
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Figure 65. Sel I, view of r-f chassis.

a. Tubes V-1 through V-11 are mounted on  With the exception of V-11, each of these tubes
the r-f chassis (fig. 69). Tubes V-101 through  may be removed with a tube puller after the shield
V-116 are mounted on the i-f chassis (fig. 70).  is first removed.
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Figure 70. Set 1, view of i-f chassis.

b. Before removing V-11 it is necessary to dis- removed with a straight upward pull. Do not rock
connect the plate cap at the top of the tube. or jiggle the tube in its socket; the sockets and
When the cap is disconnected, the tube can be  tubes may be damaged through careless handling.
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128. Auxiliary Receiver

The replacement of pluck-out parts for which
running spares are available is described in the
following subparagraphs.

a. Fuse. The panel-mounted fuse can be
removed by unscrewing the fuse cap which serves

also as an extractor. A spare fuse is located in a
fuse clip within the receiver, at the upper right-
hand side of the panel-chassis assembly.

b. TuermarL ReLay anp Bavvasr Tuse. To
gain access to the thermal relay and ballast tube,
remove the panel-chassis assembly from the case
(par. 123). Both the relay and ballast tube are

COMPARTMENT
| FOR POWER

| SUPPLY

| PP-28(/GRC
| OR PP-2B2/GR

G

e

Figure 71. Receiver panel-chassis assembly, top view.
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located on the top of the chassis (fig. 71). Either
component can be removed in the same manner
as any standard octal-base tube. Pull straight
" upward; do not rock or jiggle the tube in its
socket. ;

¢. Tuses. All of the tubes are accessible from
the top of the chassis when the case is removed
(fig. 71). To remove any tube first remove the
chield and then use a tube puller. Do not rock
or jiggle the tubes; they may be easily damaged
by careless handling.

d. Pruc-ix Power Suppry. Although it can
be replaced as a single unit, the plug-in power
supply is not furnished as a running spare. A
spare is provided, however, for the vibrator within
the power supply (fig. 61). Remove the receiver
case and replace the vibrator as follows: '

(1) Loosen the clamp at the rear of the
power supply compartment and swing
it out of the way.

(2) Grasp the handle at the rear of the power
supply unit and pull straight out.

(3) Remove the three green screws which
fasten the top cover on the power supply
chassis.

(4) Using the handle on the cover, lift the
cover off with a straight upward move-
ment. If the cover is stuck, use a small
screw driver and gently pry the cover.

(5) Pull the vibrator (fig. 61) out of its socket
with a straight upward movement. Do
not rock or jiggle the vibrator while
attempting to remove it from its socket.
If necessary, use a small screw driver to
gently pry the vibrator out of its socket,
but take care not to enlarge the ring
clip which holds the vibrator near the
base.

129. Control Group AN/GRA-6

The lamps are the only pluck-out parts in
either local or remote control unit for which
running spares are supplied. The lamps are acces-
sible from the rear of the front panels after the
panel-chassis assemblies have been removed from
the cases. :

a. To gain access to the lamp in the local con-
trol unit, unscrew the two wingnut fasteners at
the edge of the front panel and slide the unit out
of its case. Slide the lamp socket (with lamp)
out of the bakelite sleeve. The lamp may then
be replaced.

b. To gain access to the lamp in the remote
control unit, loosen the spring clips which secure
the panel-chassis assembly in the case. Slide the
unit out of its case and replace the lamp as directed
for the local unit (e above).
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Figure 72. Control box C-375/VRC, right obligue view.
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Figure 78. Control box C-375/VRC, left obligue view.
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Figure 74. Control C-435/GRC, bottom view of chassis,



Figure 75. Control C-4356/GRC, top view of chassis.
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CHAPTER 6
AUXILIARY EQUIPMENT

130. General

Auxiliary equipment is equipment which is not
supplied as a part of the basic radio sets (par. 6)
but which extends the application of the radio
gets in some manner. The auxiliary equipment
deseribed in this chapter is Modification Kit
MX-898/GR.

Note. Elevated Antenna ROC-292 may also be used

as auxiliary equipment to Radio Sets AN/GRC-3 through
-8 to extend the communication range to 25 miles.

131. Purpose ;:nd Use of Modification Kit
MX-898/GR

The modification kit is used to provide tem-
porary field operation of the individual receiver-
transmitters (Sets 1 and 2) when they are removed
from a vehicle. If the modification kit is used
in conjunction with Control Group AN/GRA-6
to operate Set 2, remote and local control of Set 2
is possible in a field installation.

139. Components of Modification Kit
MX-898/GR

The components of Modification Kit MX-
898/GR are listed and briefly described below in
the following subparagraphs.

a. Gexerator G-8/GRC (fig. 76). Generator
G-8/GRC is a hand-powered power source. It
consists of a generator unit with cranks and
mounting legs (fig. 76). Complete details on the
generator are published in a separate manual.

b. CASE CY-590/GRC (fig. 77).

(1) Case CY-590/GRC is a battery box
which holds five series-connected 1.5-
volt batteries (type BA—403/U) and one
90-volt battery (type BA-—419/U).

(2) Two receptacles and a switch are
mounted on the front panel of the battery

124

case (fig. 78). The receptacles are used

for interconnecting the battery case

with the receiver-transmitter (Set 1 or

Set 2) and, in the case of Set 1, to the

hand generator. The switch is used to

complete or break the battery circuits

to the receiver-transmitters with which

the battery case is used. The REMOTE

position of the switeh applies only when

the battery case is used with Set 2 and

Control Group AN/GRA-6 is connected

to Set 2 for remote control purposes,

¢. Power CasLE AssEmBLy CX-1210/U. This

cable is used to connect the battery case to Set 1

in field installations of Set 1, utilizing both battery

case and hand generator (par. 134), or to connect

the hand generator to Set 1 in field installations
utilizing the hand generator only.

d. Power CasrLE AssEmsrLy CX-1209/U. This
cable is used to connect the battery case to the
hand generator in field installations of Set 1, or to
connect the battery case to Set 2 in field installa-
tions of Set 2.

¢. Mou~nTing MT-652/GR. Mounting MT-
652/GR (fig. 81 or 83) is used to hold the antenna
masts used in field installations, The overhanging
flange of the receiver-transmitter front panel has
a boss which will accept the base of Mounting
MT-652/GR. When the mounting is secured, the
mast sections supplied with the modification kit
(f below) can be screwed into the mounting. A
rubber-covered lead-in wire, which is part of the
mounting, is used to connect the antennas to the
ANT post on the receiver-transmitters.

f. Mast Secrions AB-22/GR, AB-23/GR, anp
AB-24/GR. These are short mast sections, ap-
proximately 23 inches long, which ean be screwed
together to obtain a whip antenna of various
lengths.
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Figure 77. Case CY-580/GRC, front view.
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Figure 78. Case CY-590/GRC, front panel.
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BACK PLATE - P

BATTERY TRAY

g. Hanpser H-33/PT (fig. 16). The same
handset which is supplied with Control Group
AN/GRA-6 is also supplied with the modification
kit. A description of the handset is given in para-
graph 21.

k. Bac CW-187/GR. Bag CW-187/GR is a
canvas bag which will accommodate the handset,
antenna mounting, mast sections, cables, generator
legs, and the technical manuals supplied with the
generator.

i. Bac CW-188/GR. Two of these canvas bags
are supplied with each kit. One bag is to carry
the battery case and hand generator; the other
bag is to carry a receiver-transmitter. The bag
for the receiver-transmitter is normally stored in
the other bag of the same type, when the modifica-
tion kit is stored away in the vehicle. :

133. Packaging
The components of Modification Kit MX-898/

GR are individually packed in cardboard contain- .

Figure 79. Case CY-590/GRC, case and batlieries removed

ers but are shipped collectively in a single wooden
case. Unpack as follows:

a. Remove the components from the case and
remove the wrappings.

b. Loosen the Dzus fasteners on the panel of
the battery case and remove the battery tray
from the case (fig. 79).

c. Install five 1.5-volt batteries (type BA-
403/U) and one 90-volt battery (type BA-419/U).
in the case. Connect the batteries as indicated
in figures 80 and 84. Replace the battery tray
in the case.

d. Store the handset, antenna mounting, mast
sections, cables, generator legs, and generator
technical manuals in Bag CW-187/GR. Store the
bag in any convenient location in the vehicle.

e. Store the battery case and the hand generator
and one of Bags CW-188/GR in the other Bag
CW-188/GR. Store the packed bag in some
convenient loeation in the vehicle. '
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134. Operation of Set 1 with Generator and

Battery Case
(fig. 81)

a. Remove Set 1 from Mounting MT-297,GR
and -pack it in the unused Bag CW-188/GR.
-Carry the three bags (two Bags CW-188/GR and
one Bag CW-187/GR) to the location selected for
field operation of the set.

b. Set up the generator, battery case, and
receiver-transmitter as illustrated in figure 81.
Refer to the manual supplied with the generator
for detailed information on that unit. Turn the
OFF-ON-REMOTE switch of the battery case
to the OFF position.

¢. Connect one end of Power Cable Assembly
CX-1209/U to the generator and the other end
to the 9-pin connector on the battery case.

d. Connect one end of Power Cable Assembly
CX-1210/U to the 14-pin connector on the battery
case and the other end to the POWER IN recep-
tacle on Set 1.

e. Insert the antenna mounting into the boss
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Figure 80. Case CY—-590/GRC, case removed, hatteries instalied.
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at the top front of the receiver-transmitter and
turn the mounting 90 degrees to lock it in place.
Connect the lead-in wire to the ANT connector.
For Receiver-Transmitters RT-66/GRC and RT-
67/GRC, assemble the five mast sections and
screw the assembly into the antenna mount.
For Receiver-Transmitter RT-68/GRC, assemble
three of the mast sections and screw the assembly
into the antenna mount,

/. Connect the handset to one of the AUDIO
connectors on the front of the receiver-transmitter.

¢. Set the OFF-ON-REMOTE switch of the
battery case to ON. The receiver section of Set 1
is then ready for operation. It is not necessary to
crank the generator while monitoring.

h. To transmit, crank the generator at a steady
speed of approximately one revolution per second,
press the push-to-talk button, and talk into the
mouthpiece. Release the push-to-talk button and
stop cranking to listen.

i. To turn off the set, stop cranking and turn
the OFF-ON-REMOTE switch to OFF.
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Figure 81. Field operation of Set I with Generator G-8/GRC and Case CY-590/GRC,

135. Operation of Set 1 with Generator
G-8/GRC
(fig. 83)

a. Remove Set 1 from Mounting' MT-297/GR
and pack it in Bag CW-188/GR. If the battery
case is definitely not going to be used, it can be
removed from the other Bag CW-188/GR to
lighten the burden. Take the three bags to the
location selected for field operation of the set.

b. Set up the generator and Set 1 as indicated
in figure 83. Connect Power Cable Assembly
CX-1210/U to the generator and the other end to
the POWER IN connector on Set 1.  (When Set 1
is used with Generator G-8/GRC alone, the gen-

HECEVER-TRANSHITTEN
$T-€u /ERE 2T~ 67/ BRG
o8 AT-SB/6S3
TiNG
wT-s2seh

B o-ieoasy

erator supplies all the operating voltages for both
the receiver and the transmitter. The block dia-
gram (fig. 82) illustrates the function of the

. generator.)

¢. Connect the antenna mount and mast sec-
tions as directed in paragraph 134e. Connect the
handset to an AUDIO connector on the Set 1
panel.

d. To receive, crank the generator at a steady
speed of approximately 1 revolution per second,
and listen with the handset. To transmit, crank
the generator, press the push-to-talk button, and
talk into the mouthpiece.

e. To stop the equipment, stop eranking the
generator.
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Figure 82. Auziiary operation of Set 1, block diagram.



GENERATOR G-B/0RC

RECE WER- TRANSMITTER
HT-6EJGRC, RT-E7/6RC
OR NT-BB/GRC

MOUNT NG
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POWER CABLE
ASBEMBLY
CX=1210/U

TN i@a-57

Figure 83. Field operation of Set 1 with Generator G-8/GRC.

136. Operation of Set 2 With Case CY-
590/GRC

. a. Remove Set 2 from the vehicular mounting
and pack it in Bag CW-188/GR. The generator
unit and legs may be removed from the other two
bags. Take the three bags to the location selected
for field operation of the set. If remote control
is desired, Control Group AN/GRA-6, packed in

'Ba.g CW-189/GR, must also be carried to the
field site.

b. Remove Set 2 from its case and set the
FIELD VEH TANK switch in the FIELD posi-
tion. Replace the unit in its case.

¢. Set up the battery case and Set 2 at the de-
sired location. Turn the OFF-ON-REMOTE
switch to OFF. Connect the 14-pin connector
of Power Cable Assembly CX-1209/U to the

14-pin connector on the battery case; connect the
9-pin connector of the cable to the POWER IN
receptacle on Set 2.

d. Insert the antenna mount into the boss at
the top right-hand corner of the Set 2 case and
turn the mounting 90 degrees to lock it in place.
Connect the lead-in wire to the ANT connector
on the Set 2 panel. Assembly Mast Sections
AB-24/GR and AB-22/GR and screw the assem-
bly into the antenna mount.

e. Connect the handset to the AUDIO con-
nector on the front of the receiver-transmitter.

f. Turn the OFF-ON-REMOTE switch to ON.
Tune the antenna circuit as outlined in paragraph
41. The receiver-transmitter is then ready for
operation.

g. To remove power from the unit, turn the
OFF-ON-REMOTE switch to the OFF position.
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137. Remote Field Operation of Set 2

a. Perform steps « through f, paragraph 136.

b. Adjust the receiver-transmitter SQUELCH
control to the point where the receiver quiets.

¢. Remove the handset and connect Local
Control C-434/GRC to the AUDIO connector
by means of the Set 2 cable and plug in the com-
partment at the rear of the unit (fig. 30).

d. Connect the local and remote units by tele-
phone wire as outlined in paragraph 45.

e. Place the REMOTE switch of the local unit
in the SET 2 position and place the OFF-ON-
REMOTE switch of the battery case in the RE-
MOTE position.

f. Connect the handset into the AUDIO con-
nector at the remote unit.

g. To apply power to Set 2, turn the SELEC-
TOR switch at the remote unit to the right-hand
write-in position and press the push-to-talk
switch. Push-to-talk operation is then possible.

h. To remove power from Set 2, turn the
SELECTOR switch to the left-hand write-in
position, .

Note. Reversal of the telephone line connections will

reverse the functions of the write-in positions on the
SELECTOR switch,

o N
fA .
N I &
L5 tw BT-2 BT-3 BT-4 BT-5 BT-6 6(O
e o—
5 TYPE BA—403/U,1.5 V EACH I o
| REMOTE
s-1 ] CONTROL
I
1= BT
O—4
S filF BA—41S/U, SOV
o—.—.—
K
£ _ )
Y
~
c — A
X
F = ; K
e F
\H E/
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(90 V)
NOTE: Q’ 9! 9‘
UNLESS OTHERWISE SHOWN,

RESISTORS ARE [N OHMS.

)
s Y L <

TMZ84-64

BATTERY LAYOUT
Figure 84. Case CY-590/GRC, schematic diagram.
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APPENDIX |
REFERENCES

Note. For availability of items listed, check SR 310-20-
3 and SR 310-20-4. Check Department of the Army
Supply Catalog SIG 1 for Signal Corps supply catalogs.

1. Army Regulations

AR 380-5 Safeguarding Military Infor-

mation.

2. Supply Publications

SIG 1________ Introduction and Index.

SB 1147_.... Preparation and Submission
of Requisitions for Signal

; Corps Supplies.

SB 11-76 . ____ Signal Corps Kit and Mate-
rials for Moisture- and
Fungi-Resistant Treat-
ment.

3. Technical Manual on Test Equipment
TM 11-2627._. Tube Tester I-177.

4. Painting and Preserving
TB SIG 13._.. Moistureproofing and Fungi-

proofing Signal Corps -

Equipment.
TM 9-2851___ Painting Instructions fer
_ " Field Use.
5. Demolition
FM 5-25. ... Explosives and Demolitions.

6. Packaging and Packing Instructions

JAN-D-169.__ Desiccanis, Activated.
JAN-P-100___ General Specifications (100-
14B).

JAN-P-106A_.. Boxes, Wood, Nailed (100-
224).
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6. Packaging and Packing Instructions—Con.

JAN-P-116__. Preservation, Methods of
(100—49).

JAN-P-125___ Barrier Material, Water-
proof (100-37).

JAN-P-131___ Barrier Material, Moisture-
Vaporproof, Flexible (100~
35).

7. Other Publications

FM 24-18____ Field Radio Techniques.

SR 310-20-3.. Index of Training Publica-
tions (Field Manuals,
Training Cireulars, Firing
Tables and Charts, Army
Training Programs, Mo-
bilization Training Pro-
grams, Graphic Training
Aids, Joint Army-Navy-
Air Force Publications,
and Combined Communi-
cations Board Publica-
tions).

SR 310-20-4_. Index of Technical Manuals,
Technical Regulations,
Technical Bulletins, Sup-
ply Bulletins, Lubrication
Orders, ModificationWork
Orders, Tables of Organi-
zation and Equipment,
Reduection Tables, Tables
of Allowances, Tables of
Organization, Tables of
Equipment, and Tables of
Basie Allowances.

TB SIG 66____ Winter Maintenance of Sig-
nal Equipment.

TB SIG 72.___ Tropical Maintenance of
Ground Signal Equip-
ment.



7. Other Publications—Continued

TB SIG 75. ... Desert Maintenance of
Ground Signal Equip-
ment.

TB SIG 123.__ Preventive Maintenance
Practices for Ground Sig-
nal Equipment.

TB SIG 178. __ Preventive Maintenance

: Guide for Radio Commu-

nication Equipment.

TM 1-455_ . . Electrical Fundamentals.
TM 0-2857 ___ Storage Batteries Lead-Acid
: Type.

TM 11-430____ Batteries for Signal Com-
munication. Except those
pertaining to Aircraft.

TN 11-453____ Shop Work.
TM 11-455____ Radio Fundamentals.

TM 11-483____ Suppression of Radio Noises.

TM 11-486____ Eleetrical Communication
Systems Engineering.

TN 11-660___ Introduction to Electronies.

TM 11-4000___ Trouble Shooting and Repair
of Radio Equipment.

TM 38-650____ Basic Maintenance Manual.

8. Abbreviations

L alternating current.
af____________ audio frequency.

afe. __________ automatic frequency control.
G- MR centigrade.

" | T decibel (s).

s (R direct current.
¥.___......._ Fahrenheit.

{2 P frequency-modulation.
A N high frequency.

13, LA high voltage.

if..._ . _____ intermediate frequency.
Iv.. .. ___ low voltage.

ke ..o ... Kkilocycle.
ma___________ milliampere.

me. ... _______ megacycle.
mw.__________ milliwatt.

rf. . .. ________radio frequency.

¢ 1 ST S Toot Imean square.

117 SO microampere. i
af, wifoe oo microfarad, micromicro-
: farad. .

B e microvolt.

9. Glossary

For explanation of terms used in this manual,
refer to TM 11-455.
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- APPENDIX I
IDENTIFICATION TABLE OF PARTS

Note. The fact that a part is listed in this table is not
sufficient basis for requisitioning the item. Requisitions
must cite an authorized basis, such asT/O & E, T/A, T/BA,
SIG 7 & 8, SIG 7-8-10, S8IG 10, or list of allowances of
expendable material. For an index of available supply
catalogs in the Signal portion of the Department of the
Army Supply Catalog, see the latest issue of SIG 1,
Introduction and Index.

1. Scope of Identification Table of Parts

Only those units that are not covered in separate
technical manuals are covered in the following
identification table of parts. These units are
Mounting MT-297/GR, Control C-435/GRC, and
Control Box C-375/VRC. For the other units

2. ldentification Table of Parts for Mounting MT—Q??/GR_

refer to the individual technical manuals.

Reference
symbol

Name of part and deseription

Function of part

| Signal Corps Stock No,

E-2, E-5

0-2, 0-3
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ARMY-NAVY MOUNTING MT-297/GR: radio

set mig; p/o Army-Navy Radio Sets AN/GRC-3
thru 8; metal rack w/eight-metal rack surface
plates and nine metal channels éa w/locking strip,
mtd on two rectangular metal mtg bkt hinged at
rear end, ea w/two wing nut fasteners at front joint,
ea mig bkt supported by four shock mts mtd on

metal hold down plate U shaped metal junction

box mtd on under side of rack between mtg bkt, 8
cables w/connectors terminate in junction box;
olive drab finish; main power ckt term 80 amp cap;
rectangular box shape; 33%'’ Ig x 13%"" d x 413"’
h ofa; four 0.343" diam mtg holes in ea hold down
plate on 34" x 4%’ mtg/c; mp and fp, rails on in-
ner part of U shaped casting, and locking connector
aceom slide in type control unit; Fed Tele & Rad
part,]dwg:#GA—l&E-i—l{; U. 8. Army spec #71-3326.

BOARD, terminal: wiring term board; 18 solder type

term; %'’ between centers; molded plastic board
segmented; 5%’ 1g x 2%’ wd x 1%’ h o/a; two
0.169"" x 0.25"" oval mtg holes on 44" mtg/e;
term marked from 1 to 18, mig bkt on each end;
p/o Fed Tele & Rad GA-1973.14 housing assem;
Fed Tele & Rad part/dwg $GA-1451-2.

BOARD, terminal: wiring term board; 18 solder type

term; %'’ between ctr; moded segmented plastic
board; 5%’ lg x 2¥%s" wd x 1%’' h o/a; two 0.169"
x 0.25" oval mtg holes on 4}4'' mtg/ec; term marked
from A to K and from A-1 to K-1, omitting G and
1; mtg bkt on each end; p/o Fed Tele & Rad GA-
1073-14 housing assem; Fed Tele & Rad part/dwg
#GA-1452-2.

BUSHING: shock absorber for mitg connector not in

use; neoprene; %2’ Ig x ¥ OD x ¥” ID; p/o
Army-Navy Mounting MT-297/GR; Fed Tele &
Rad part/dwg #GR-2150-2.

Cable terminating board. . ___

Cable terminating boards_____

Unused cable connector.
Mounting shock absorber
bushing.

276763297

3Z770-18.45

3Z770-18.46

271409191



Referenice
symbol

I

Name of pai't and description

Funetion of part

H-11

BUTTON, plug: rubber substitute; fits 1%.’" diam

hole; 0.587'" diam x 1%’/ lg o/a; 70 to 80 durom-
eter hardness; p/o Army-Navy Mountings MT-
297, 298, 299, 300/GR; Fed Tele & Rad part/dwg
#(GR~-2261-2-2; Army spec #71-4045,

CABLE ASSEMBLY, power: Sig C type CO-212

cordage; length 8 6" lg excluding terminations;
2 Fed Tele & Rad GH-2025-2 term lugs on one
end, 1 on ea cond, other end term in 2 leads, one ins
4" lg w/end bared and tinned ¥'" lg; other bare
2%’ lg; plo Army-Navy Mountings MT-297, 208/
GR; Fed Tele & Rad part/dwg #GA-2186-12-1;
cordage covered by U. 8. Army spec #71-1618A.

CABLE ASSEMBLY, power: Sig C type CO-212

cordage; 19% lg excluding terminations; one end
terminated in Fed Tele & Rad #GH-2200-12 plug,
other end terminated in 2 leads, one bare 3'' lg,
other ins 2"/ lg w/end bared and tinned %'’ 1g; pfo
Army-Navy Mounting MT-297/GR; Fed Tele &
Rad part/dwg #GA-2199-14-1; cordage covered
by U. S. Army spec #71-1618A.

CABLE ASSEMBLY, power: Sig C type CO-212

cordage; 1847 lg excluding terminations; one end
terminated in Fed Tele & Rad #GH-2200-12 plug,
other end terminated in two leads, one ins and one
bare ea 3%’ lg, end bared and tinned 3¢’ lg; pfo
Army-Navy Mounting MT-297/GR; Fed Tele &
Rad part/dwg #GA-2199-14-2; cordage covered
by U. 8. Army spec #71-1618A.

CABLE ASSEMBLY, power: Sig C type CO-212

cordage; 20" lg excluding terminations; one end
terminated in Fed Tele & Rad #GH-2200-12 plug,
other end terminated in 2 leads, one bare 3%/ lg,
other ins 124" lg w/end bared and tinned %'' lg;
plo Army-Navy Mounting MT-297/GR; Fed Tele
& Rad part/dwg #GA-2199-14-3; cordage caovered
by U. 8. Army spec #71-1618A.

CABLE ASSEMBLY, special purpose: Sig C type

WM-46/U cable; 2414 1g excluding terminations;
one end terminated in Fed Tele & Rad #GH-
21962 plug; other end terminated in 11 leads, 10
ins 6’7 lg w/ends bared and tinned 4" lg, other
bare 5" lg; p/o Army-Navy Mounting MT-
297/GR; Fed Tele & Rad part/dwg #GA-2085-
14-3; cable covered by U. 8. Army spec #71-3373.

CABLE ASSEMBLY, special purpose: Sig C type

WM-46/U cable; 21’" lg excluding terminations;
one end terminated in Fed Tele & Rad GH-
2196-12 plug; other end terminated in 11 leads,
10 ins 6'' lg w/ends bared and tinned ¥/ lg, other
bare &' lg; pl/o Army-Navy Mounting MT-
297/GR; Fed Tele & Rad part/dwg #GA-2085-
2-7; eable covered by U. 8. Army spec #71-3373.

917847 —50——10

Cable clamp plug. .- ____.

“Battery eable_ .. ... . _._ ..

Powercable . _____________

Power cable.

Powerecable. _ ______________

Control eable_ ______________

Control cable

| 423152

| 3E7350.1-19.3
|

3E7350.1-18.3

3-7350.1-20.4

3E7350-1.24.3

3ET7350-1.21

Signal Corps Stock No.

3E7350.1-102.1
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H;t;f?nrﬁl;lce Name of part and deseription Funetion of part Signal Corps Stock No.

WwW-7 CABLE ASSEMBLY, special purpose: Sig C type | Controleable. .. ____________ 3E7350-1.23.1
WNM-46/U cable; 23" Ig excluding terminations;
one end terminated in Fed Tele & Rad GH-
2196-12 plug, other end terminated in 11 lead;
10 ins 67 1g w/ends bared and tinned 4’ lg, other
| bare 5 lg; p/o Army-Navy Mounting MT-
207/GR; Fed Tele & Rad part/dwg #GA-2085-
14-8; cable covered by U. 8. Army spec #71-3373. {
W-2 CABLE ASSEMBLY, special purpose: Sig C type | Control eable. ... _.______. 3E7350-1,23.1
WNM-46/U cable; 23" lg excluding terminations;
one end terminated in Fed Tele & Rad GH-2196-12
plug other end terminated in 11 leads, 10 ins 6" Ig
w/ends bared and tinned }4'' lg, other bare 5’ lg; | |

p/o Army-Navy Mounting MT—297}GR; Fed Tele
& Rad part/dwg # GA-2085-14-9; cable covered by
U. 8. Army spec #71-3373.

0-4 CAM: mounting plate lock cam; p/o Fed Tele & Rad | Locking cams. . ____ .. _______| 4Z3185-1
through GA~-1236-14 and GA-1263-14 rack assem, plo
0-12 Army-Navy Mountings MT-207, 208, 299,

300/GR; brass; generally triangular shape
w/rounded corners and bottom side; approx 1%42"
lg x %' wd x 475" thk; two cth #6-32 NC-2 mtg
holes on .562' mtg/e; slotied through approx
center of thickness; Fed Tele & Rad part/dwg
2GC-1021-2.
0-13 CAM: p/o Fed Tele & Rad GA-1973-14 housing | Connector locking cam_______ 4731852
assem; stainless steel, passivated; tear drop shape; |
3.7725" lg x 2.484'" wd x 1.016"" h o/a; mts by
means of hole in round portion, hole 1.937" diam
eth 2.062"" diam x .188"" d; four locking type slots
in outer edge of round portion slot in arm portion i
187 wd x 1.065"" lg; Amphenol dwg #164-400; ) |
Fed Tele & Rad part/dwg #GB-1367-12.

H-1 CLAMP: steel; cad pl and olive drab iridite; 1'}4s'" | Cable clamps. . _____________ | 272642.305
through lg x 134" diam o/a; accommodate; .61"" diam cable; E
H-6 compression type clamp, has rubber gland to pro-

vide wp seal between cable and clamp, wp seal

between clamp and mtg hole; p/o Army-Navy

Mountings MT-297, 298, 299, 300/GR; Fed Tele
| & Rad part/dwg #GH-1966-2, ’

H-7 | CLAMP: steel; cad pl and olive drab iridite; 1'}4,’" | Cable clamps . ... ____ 27.2642.300

through lg x 1%/ diam o/a; accomo .516"" diam cable; com-
H-10 pression type clamp has rubber gland to provide |

wp seal between cable and clamp wp seal between
clamp and mtg hole; p/o Army-Navy Mountings [
MT-297, 208, 299, 300/GR; Fed Tele & Rad

part/dwg #GH -1965-2. ’

J-1 CO‘\I’\'ECTOR receptacle: 26 round female cont; | Receptacle, control unit con- 2Z3082-84
| straight; 2.047" diam excluding mig nut and lock- | nector.
. washer x 1.719"" lg excluding term; cylindrical
passivated stainless steel body; molded phenolic
insert; single hole mtg, 1%''-16N8-2 x .813" Ig
mtg bushing; has 0 ring wp seal on mtg bushing,
supplied w/spanner type mtg nut and lockwasher; :
l p/o Army-Navy Mountings MT-297, 298/GR;
Amphencl dwg #164-10; Fed Tele & Rad part/dwg |
#GH-2385-12. |
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Reference
svmhol

Name of part and description

A-D, A-10

A-11

0-28

0-29,
0-30

H-12
through
H-20

COVER: p/o Fed Tele & Rad #GA-1973-14 housing

assem; aluminum alloy, olive drab finish; rectangu-
lar plate shape w/rounded corners; 9%s"" 1g x 22%,""
vd x 3% thk ofa; six #10-24NC-2 tapped holes;
three on ea longitudinal edge 3%’ ¢ to ¢; groove in
bottom surface for 0 ring seal; Fed Tele & Rad
part/dwg #GC-1706-12.

COVER: p/o Fed Tele & Rad #GA-1973-14 housing
assem; aluminum alloy, olive drab finish; rectangu-
lar plate shape w/rounded corners; 15}/ 1g x 23}4,"’
wd x %' thk o/a; eight #10-24NC-2 tapped holes;
three on ea longitudinal edge 4’' ¢ to e and one ctr
on ea end; groove in bottom surface for 0 ring seal;
Fed Tele & Rad part/dwg #GC-1707-14.

FUSE, eartridge: 50 amp; opens in 1 hr at 135%
load, 2 min at 200% load rated continuous at 110%
load; 32 v max; one time; glass body; ferrule term;
14" 1g x 134" diam o/a; term '34,"' diam x %'’ lg;
anti-vibration construction; Buss catalog #5AG50.

FUSE, cartridge: 2 amp; opens in 1 hr at 135% load,

2 min at 2009 load, rated continuous at 1109

load; 250 v max; one time; glass body; ferrule term;
14 1g x 1%.'" diam ofa; term 1%’ diam x %'’ lg;
anti-vibration construction; Buss catalog #5AG2,

GASKIT: JW60 crude rubber compound; single
hole; w/round cross see, 104" OD x 10* ID x '/
thk; p/o Fed Tele & Rad GA-1973-14 housing
assern, p/o Army Navy Mountings MT-297,
298/GR; Linear Inc. #1866-52; Fed Tele & Rad
part/dwg #GS5-1046-1-3,

GASKET: JW60 crude rubber compound; single
hole; eir w/round cross see, 63" OD x 6%'' 1D x
1%/ thk; p/o Fed Tele & Rad GA-1973-14 housing
assermn, pfo Army Navy Mountings MT-297,
298/GR; Linear Ine. #1866-38; Fed Tele & Rad
part/dwg #GS-1946-1-2.

HANDLE: steel, zine pl and olive drab iridite; 2%’
lg x 1% wd x 7-16 h o/a; flanged grip 1%¢"" 1g x
059" wd x %' h; two .154" diam mtg holes on
562" mtg/e; p/o Fed Tele & Rad GA-1236-14
and GA-1263-14 rack assem; p/o Army-Navy
Mountings MT-297, 298, 209, 300/GR; Fed Tele
& Rad part/dwg #GB-1029-2.

HOLDER, fuse: block type; for single type 5AG
cartridge fuse; phenolie base w/tinned brass term
and fuse holder; 80 amp, 32 v DC max; 1'% 1g
x 11" wd x 1'% h o/a; two 169" diam ctb
mtg holes in base on 1" mtg/e; 2 slotted compres-
sion type binding post term, one post having solder
lug term at base; phosphor bronze locking type
spring fuse clips; p/o Army-Navy Mountings MT-
207, 208, 299, 300/GR; Burndy type KF2517G1;
Fed Tele & Rad part/dwg #GH-1645-2.

Sipnal Corps Stock No.

Junetion box covers____

Junetion bos cover

Overload protection, battery .

Cireuit fuse. .. o ..ot

Cover to junction box water-
proof gasket.

Cover to junction box.water-
proof gasket.

Mouunting strip locking handle. |

Fuse holder

273351-209

| 223351-210

37.2650.11

372602.23

274868.785

274868.786

4744691

343282-1.1
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Reference
symbol

Name of part and deseription

Funection of part

Signal Corps Stoek No.

E-10

E-13,
E-14

E-15

E-16

E-17

E-18

E-7
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HOLDER, fuse: block type; for single type 5AG
cartridge fuse; phenolic base w/silver pl beryllium
copper fuse clips; 30 amp, 32 v DC max; 1%’ Ig
x %' wd x *¥¢’’ h o/a; surface mtg, two etb .169"
diam mtg holes on .313"" x .25" mtg/c; two solder
lug term; p/o Fed Tele & Rad GA-1973-14 housing
assem; Fed Tele & Rad part/dwg #GH-1876-2.

INSULATOR, plate: rectangular shape; type LTS~
E-3 phenolie, natural; 1%’ lg; 44" wd x .062"
thk, two .169"" diam mtg holes on 1'" mtg/e; plo
Fed Tele & Rad GA-1973-14 housing assem; Fed
Tele & Rad part/dwg #GP-1974-2-1.

INSULATOR, plate: rectangular shape; type LTS~
E-3 phenolic, natural; 1'3{¢"" 1g; 114" wd x .062"
thk; two .169'" diam mtg holes on 1" mtg/e; p/o
Fed Tele & Rad GA-1973-14 housing assem; Fed
Tele & Rad part/dwg #GP-1975-2.

INSULATOR, plate: rectangular shape; type LTS-
E-3 phenolic, natural; 1%’ lg; %'’ wd x .062" thk;
two .169"" diam mtg holes on .313"" x .25"" mtg/c;
p/o Fed Tele & Rad GA-1973-14 housing assem;
Fed Tele & Rad part/dwg #GP-1976-2.

JUNCTION BOX: cable terminating and connec-
tor, term board, fuseholder and switeh mtg box;
ten .828'' diam outlet holes; aluminum alloy, olive
drab finish; w/o covers; U-shaped, 15%'" lg x
12%¢'" wd x 3%’ h oja; four mtg bosses on top
side ea/w %''~20 NC-2 x %'’ d tapped hole on
7" 114’ mtg/e; has slotted rails on ea side of
inside of U to accommodate control unit and has
provision for installing lever shaft and connector
locking cam, and chassis connector; p/o Fed
Tele & Rad GA-1973-14 housing assem; Fed
Tele & Rad part/dwg #GA-2099-12.

KNOB: round w/bar; olive drab zine alloy; for %'’
diam double flatted shaft; single #6-32 screw thru
hole in face of knob screws into axially tapped hole
in end of shaft; two white luminous lines on bar
portion; 14" 1g x %' wd x %2’ h o/a; shaft hole
.359"" d from bottom surface; luminous markings;
p/o Army-Navy Receiver-Transmitters RT-66, 67,
68, 70/GRC, Case CY-590/GRC, Remote Control
C-433/GRC, Local Control C-434/GRC, Control
C-435/GRC, and Mountings MT-297, MT-
298/GR; Fed Tele & Rad part/dwg #GC-1690-2.

LABEL: decalcomania; 113"’ wd x 9%" g x .007"’
thlk; white print on black background; individually
packed; p/o Army-Navy Mounting MT-297/GR;
Meyer cord type G; Fed Tele & Rad part/dwg
#GD-1240-26; Sig C dwg #5C-D-40605-A.

LAMP, incandescent: Lamp LM-38; 28 v .17 amp;
bulb T-3-% clear; 1%’/ lg o/a; miniature bayonet
base; C-2 fil; burn any position; Mazda catalog

. #313.

Terminal assembly mounting
insulator.

Fuseholder mounting insula-
tor.

Fuseholder mounting insula-
tor.

Cable terminating junction
box.

Switch knob._ _ .

Circuit label for Mounting
MT-297.
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Name of part and deseription

Function of part

Signal Corps Stock No.

w-9,
W-10

I=1

A-1
through
A-8

H-21

frefa

E-4, E-12

LEAD, electrical: single #5 AWG, 36180 cir mil,
braided conductor, 360-#30 AWG strands, unin-
sulated, flat ribbon shape approx ¥’ wd x %' thk;
514" lg excluding term; flattened tubing ends
w/.257"" diam hole other w/.328'" diam hole; p/o
Army-Navy Mounting M-297/GR; Fed Tele &
Rad part/dwg #GB-1179-2-2,

LIGHT, indicator: with lens; %5’ diam clear lens;
for miniature bayonet base, T-3-% bulb; 110 v, %
amp; enel shell; aluminum alloy olive drab; 274’
lg x ¥,"’ diam o/a; %'’ diam mtg hole required,
3’ max panel thk; vertically mtg socket, lamp
replaceable from rear of panel; threaded jewel; 2
solder lug term located together on rear end of
socket; built in mechanical dimmer, two clear wp
internal lenses, wp seal between bushing and panel;
p/o Army-Navy Mountings MT-207, 298/GR,
Control C-435/GRC, Local Control C-434/GRC,
and Remote Control C-433/GRC; Dialco dwg
#832210-XP4-721; Fed Tele & Rad part/dwg
#GH-1964-2.

MOUNT, vibration: S8ig C Shock Mount M-449; sq
mtg; load rating 17 to 30 Ib; 2%’ sq x 1.058" thk
o/a; rubber shock cushion on either side of metal
mtg plate 1%’" diam x %'’ thk; steel sleeve w/.251""
diam hole, hole extends thru sleeve untapped for
%s'" d ea end, tapped on center %4''~28 NF-2; four
199"’ diam mtg holes on 1.937"" x 1.937"" mtg/e;
olive drab finish; marked with M-449, load rating
and mfr name; Sig C dwg #8C-D-19169 Group 3,
spec $12-121.

NUT, castellated: steel, cad pl and olive drab iri-
dited; finished per dwg; 3¢'-32 NS-2; X" thk;
%' OD; 4 slots %" wd x 34" d spaced 90 ‘deg
apart; p/o Fed Tele & Rad GA-1973-14 housing
assem; p/o Army-Navy Mountings MT-207, 298/
GR; Fed Tele & Rad part/dwg #GB-1106-2.

PIN, hinge: p/o Army-Navy Mountings MT-297,
208/GR; steel zine pl and olive drab iridite; .312""
diam x 434" lg; both ends chamfered }.'' x 45 deg,
one .076'" diam hole thru ea end of pin %/’ from
end; Fed Tele & Rad part/dwg #GB-1325-2,

POST, binding: compression screw type; 14’/ lg x
14" wd x 1742 h, no mtg stud