TM-5039

| 70 16-35 AM 65-5
~ DEPARTMENT OF THE ARMY TECHNICAL MANUAL

AF AMPLIFIER
AM-65/GRC

oooooooooooo

DEPARTMENT OF THE ARMY « JANUARY 1951


Guido
Radioamateur


DEPARTMENT OF THE ARMY TECHNICAL MANUAL
T™M 11-5039

AF AMPLIFIER
AM-65/GRC

DEPARTMENT OF THE ARMY JANUARY 1951

United States Government Printing Office
Washington : 1951



DEPARTMENT OF THE ARMY
WasaINgTON 25, D. C., 4 January 1951

TM 11-5039 is published for the information and guidance of all concerned.

{AG 413.47 (19 Dee 507]
By 0BDER OF THE SECRETARY OF THE ARMY:

J. LAWTON COLLINS

OFFICIAL:
EDWARD F. WITSELL Chaef of Staff, United States Army

Major General, USA
The Adjutant General

DisTRIBUTION: :
Tech Sve (2) except 11 (50); Arm & Sve Bd (1); AFF Bd (ea Sve Test See) (1); AFF (5); AA Comd

(2); OS Maj Comd (5); Base Comd (3); MDW (5); A (20); CHQ (2); FC (2); Sch (2} except 11
(10); Gen Dep (2); Dep 11 (5); Tng Div (2}; PE (10), OSD (2); Lab 11 (2); 4th & 5th Ech Maint
Shops 11 (2); Two (2) copies to each of the following T/O & E’s: 5-225; 5-226; 6-200: 6-225;
6226+ 7-21: 7-32: 7-34: 7-35; 7-36; 7T-11N; 11-27; 11-107; 11-127; 11-557: 11-587: 11-592;
11-507; 17-32; 17-35N: 17-36N; 17-37N: 17-115; 17-116; 17-117; 17-125; 44-277; T1-2;
SPECIAL DISTRIBUTION,

For explanation of distribution formula, see SR 310-90-1.



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 vietim’s bedy. 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 cleciric flash,

SYMPTOMS.

o, Breathing stops abruptly in eleetric shock it
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-
ficlent supply ef air has been furnished méanwhile
by artificial respiration,

b. The victim is usually very white or blue. The
pulse is very weak or cntirely 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-
eral such cases arc 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
availablie, Do not leave the victim unattended. Per-
form artificiazl 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 vietim to another location. but no farther than

s necessary for safety, 1f 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 transporiation prohibits the use of the
ShaciTer 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-tomouth method may be used. Artificial res-
piration, once started, must be continued, without
loss of thythm.

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.

€. Open the victim’s mouth and remove any for-
eign bedies, 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 threat.

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.

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

{1) the operator’s arms and thighs will be ver-
tical while applying pressure on the small of the vie-
titn’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
60 pounds, for 1 second.

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

{8) 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

TLI5338-D



A, CORRECT POSL
TION. Operator's efbowrs
atraight and focked, Fie-
tim's  foce furmed away
Srom bent ethoie and rexting
on baek of hand.,

B, FORWARD SWING
AND FOSITHININGOF
HANDE,  Litle finger
rests on fasf rib,

L. DOWNWARD FRES-
SURE. Arms and thighs
rerfical.

D. REST POSITION.
Operator relenses pressure
ruddenly, neings back on
freels, 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 eveniy in thousands. Exam-
ple: one thousand and one, one thousand and two,
ete,

h. Artificial respiration should be continued until
the wictim 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 shouid 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 cperator'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 rhythm. He remains alert to take over
instantly if the new operator falters or hesitates on
the cycle,

STIMULANTS.
d. If an inhalant stirmmulant is used, such as aro-

matic spirits of ammona, 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,
anad then for only 1 or 2 seconds every minute.

b. Aftoer 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 liguids to an unconscious
victim,

CAUTIONS.

Q. After the victilm 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 frce eirculation of blood or hinder
natural breathing, Keep him warm and quiet.

€. A resuscitated victim must be waiched 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-
melly,

TLI5338-E
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CHAPTER 1
INTRODUCTION

Section . GENERAL

1. Scope

This technical manual contains information
pertaining to the description and theory of AF
Amplifier AM—65/GRC, and provides instructions
for the maintenance, repair, and test of this unit.
Two appendixes furnish a list of references and an
identification table .of parts,

9. Forms and Records

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

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

. DD Form 6, Report of Damaged or Im-
proper Shipment will be filled out and forwarded
as prescribed in SR 745-45-5.

b. DA AGO Form 468, Unsatisfactory Equip-
ment report will be filled out and forwarded to the
Office of the Chief Signal Officer, as prescribed in
S8R 700-45-5.

¢. Use other forms and records as authorized.

Section Il. DESCRIPTION AND DATA

3. Puipose and Use
(fige. 1 and 2)

a. AF Amplifier AM-65/GRC is a lightweight,
compact, three-channel a-f (audio-frequency) am-
plifier and electronic mixer. It is designed to
provide interphone operation and radio monitoring
in vehicular installations which use one or two
receiver-transmilters and one or more interphone
control boxes.

&. The unit contains the audio amplifier and
electronic mixer circuits necessary for amplifying
and mixing signals from the receiver portions of
two radio sets (Receiver-Transmitter RT-70/GRC
and one Receiver-Transmitter RT-66/GRC,
RT-67/GRC, or RT-88/GRC) with the high-level
output of the self-contained interphone amplifier,
Separate channels are provided for moniloring
the output of the receivers of each type of receiver-
transmitter while simultaneously monitoring the
low-level output of the interphone amplifier.

¢. Since the unift is intended primarily for
vehicular operation, it contains all the power
supply circuits required for operation from 6-,
12-, or 24-volt vehicular battery systems in con-
junction with a plug-in type vibrator unit, Power
Supply PP-448/GR, PP-281/GRC, or

022960°—51——2

PP-282/GRC, respectively. Provisions are made
within the amplifier for the power supply circuits
required for the operation of Receiver-Transmitter
RT-70/GRC. In addition, the unit acts as a
junction box for all system connections of that
receiver-transmitter.

4, System Application
{fig. 2)

¢. GeneraL. AF Amplifier AM-65/GRC may
be used in any vehicular installation in which the
amplification and mixing of signals from one, two,
or three sources of audio are required. Some
typical applications are discussed briefly in the
following subparagraphs..

b. InterrHONE CommuNicarion, The ampli-
fier, in conjunction with Control Boxes C--375/
VRC and suitable audio devices (microphones,
loudspeakers, headsets), may be used in a vehicu-
lar installation to provide ¢communication between
several control stations within the vehicle, as for
example, between the driver inside a tank and the
observer in the turret of the tanlk.

¢. Rapro Ser AN/VROC-7. The combination of
AF Amplifier AM-65/GRC, Receiver-Transmitter
RT-70/GRC, Control Boxes C-375/VRC, Power

1
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Supply P--448/GR, PP-281/GRC, or PP-282/
GRC, and suitable mountings, cables, audio ac-
cessories, and other installation components may
be used in the radio installation known as Radio
Set AN/VRC-7. Iigure 2 is a functional block
diagram of this set. In this arrangement, the am-
plifier provides an interphone channel between
control stations, monitoring of the interphone
channel and the receiver output of Receiver-Trans-
mitter RT-70/GRC (Set 2), and all operating
potentials for its own circuits and for those of the
recelver-transmitter, These functions are de-
scribed below.

(1) Signal circuits. Speech signals from the
microphone, shown connected directly to
the amplifier {fig. 2), or signals from any
one of the confrol stations associated
with the nstallation enter ihe common
amplifier channel and are amplified there.
Speech signalg [rom the output of the

Creceiver In Recciver-Transmitter RT-
70/GRC (Set 2) enter the common chan-
ncl amplifier over a separate path and are
amplified also. (Set 1 iz not used in
Radio Set AN/VRC-7 and, thercfore,
does not enier info the discussion here.)
An gudio mixing arrangement associated
with the common channel amplifier dis-
tributes the two signals af the proper
levels to the three channels as follows:
a portion of each of the two signals is
routed to the Set 2 + Interphone channel,
i1s amplified there, and sppears at the out-
put terminals of that channel; another
portion of each of the two signals is
routed through the Set 1-+ Set 2 4 Inter-
phone channel and, after amplification,
is made available at the output terminals
of that channel. The arrangement of
the audio mixer circuit is such that the
Set 2 signal is blocked from entering the
Set 14 Interphone channel. However,
the microphone signal, appearing at the
oulput of ihe cominon channel amplifier,
1s permitted Lo enter the Set 14 Inter-
phone channel, is amplified there, and is
made available at the output terminals
of that channel. The signals appearing
at the output terminals of the three chan-
nels may be monitored at any one of the
control stations associated with the in-
stallation. The threc-position switch,
shown connected to the threc-channel

output circuits, is a simplified representa-
tien of a control box, which provides con-
nceting facilities for the audio devices
used {a chest set with headset and micro-
phone), and switching facilities for moni-
toring the output of any one of the ampli-
ficr channels,

(2) Power supply circuits. The power supply
cireuits within the amplifier unit, in
conjunection with a plug-in vibrator unit,
convert the storage baltery voltage into
the d-c¢ (direct-current) potentials re-
quired for the operation of the amplifier
and Receiver-Transmitter RT-70/GRC.
The high-voltage supply eircuit includes
one of the plug-in type vibrator units,
Power Supply PP-448/GR, 1’P-281/
GRC, or PP-282/GRC, depending on
whether the storage battery is 6, 12, or
24 volts, respectively. The vibrator unit
converts the storage batltery into the
screen and plate potentials for the ampli-
fier and the receiver-transmnitter. A low-
voltage circuit provides the filament
potentials for the amplifier and the
receiver-transmitter. Another low-volt-
age circuit supplies the control and
microphone encrgizing potentials for both
units.

d. Rapro BSers AN/GRC-3 Tarouca AN/
GRC-8. These radio sets include all the compo-
nents mentioned in e above and, in addition, one
Receiver-Transmitter RT-66/GRC, RT-67/GRQC,
or RT68/GRC. Also they may include one
auxiliary Radio Receiver R-108/GRC, R-109/
GRC, or R-110/GRC. By connecting cither one
of the receiver-transmitters or one of the reccivers
listed above to the Set 1 receiver output lead (fig.
2), the block diagram of figure 2 becomes repre-
sentative of Radio Sets AN/GRC-3 through
AN/GRC-8.

(1} Signal cirewits. Specch signals from the
microphone and from Set 2 enter the
amplifier and are routed through the
three channols (fig. 2), as described in
¢ (1) above. Signals from Set 1 are
applied to the common channel amplifier
over a separate conncction. After ampli-
fication, these signals arc routed (together
with the microphone signals) to both the
Set 1+ Interphone and the Set 14Set 2--
Interphone channels. The Set 1 signals
arc blocked from the Set 2-Interphone

3



channel, while the Set 2 signals are
blocked from ¢the Set 1-4-Interphone
channel. All three gignals may appear at
the output of the Set 1+4Set 2+ Inter-
phone channel. For other features of
Radio Sets AN/GRC-3 through AN/
GRC-8, refer to the applicable technical
manual.

(2) Power supply circuits. The power supply
circuits in the amplifier provide operating
potentials fo the amplifier and to Re-
ceiver-Transmitter RT-70/GRC as de~
scribed in ¢ (2) above. The circuits of
Receiver-Transmitter RT-66/GRC, RT-
67/GRC, or RT-68/GRC are powered by
a separate power supply.

5. Technical Characteristics

Bet 14 Set 24+ Be [+8st 24
Faterphone  Faterphone  Interphone
channel chanmsl channel
Bignal input levels (volts
maximum) __ . .eoeennn 5 5
8ignal output levels (milli-
watts minimum):
For 5-volt signal ab ter-
minal B of J-2 (8et 1
nput) ..o o _______ 350 — 800
For 5-volt signal at ter-
minal A of J-3 (Set 2
input)_ ... ___ — 350 800
For .25-volt signal at
terminal C of J-1 In-

0. 25

terphone input}. .. .. 350 350 1, 800

Input impedaneces_ ... _____ 1, 500 1, 500 150
ohins  ohms ohms

Output impedances. .. ___._ 60 600 600
ohins  chms chtng

(adjustable)

and 150 ohmg

Afreponse_ . ____.____._.___ Flat to within 4 db (decibels)
for frequencies between

400 and 2,500 cyecles, sharp
cut-off beyond these limitg
Distortion_________ .. .. __ 10% maximum each path.
Crosstalk between Set 14+ 50 db down minimum.
interphone and Set 24
Interphone channeis.
Amplifier power requirements
(stand-by):

Plates .. _.____ 135 volts, 35 ma (milliam-
peres).

Filaments:

6-volt operation_.. 6.3 velts, 1.2 amperes.

12- or 24-volt oper- 12,6 volts, .6 ampere,

ation,

Relay. .. .._______ 6.3 volts, 161 ma,
Microphone. .. _.____ 6.3 voits, 30 ma.

Input voltage requirements
for operation with vibrator
power supply:

Power Supply PP—448/ 6 volts, 6.1 amperes.

GR.

Power SBupply PP-281/ 12 volts, 3.85 amperes,
GRC.

Power Supply PP-282/ 24 volts, 2.4 amperes.
GRC.

Input wvoltage reguirements
for operation with ex-
ternal supply:

Filament, relay, and
microphone supply.
Plate supply__________ 135 volts.

Voltages made available to

Receiver-Transmitter RT-

6.3 volts.

THWGRC:
Plates________________ 90 to 95 volts, 78 ma.
Filaments__ ____ .. ____ 6.3 volts, 360 ma.
Relay.. ... ______. .. B.3 volts, 161 ma,

Operating temperature From —40° F. (—40° C) to
TADZE. +131° F. (+55° C).

6. Description
(figs. 1, 2, and 4}

a. GeNERAL. AF Amplifier AM.--65/GRC (fig.
1) consists of a metal panel-and-chassis assembly
inclosed in & waterproof metal case,

5. Case. The case is finished in wrinkled, olive-
drab enamel, and it is arranged to permit installing
the amplifier on & mounting such as Mounting
MT-297/GR, MT-300/GR, or MT-673/UR.
Runners are provided at the bottom of the case
to secure it on Mountings MT-207/GR and
MT-306/GR. Snap catches at the bottom edges
serve to secure the case on Mounting MT-673/UR.
The hooks at the sides of the case are used to
secure Receiver-Transmitter RT-70/GRC on top
of the amplifier. The unit is approximately 4%
inches high by 12% inches deep by 7% inches wide.
The total weight of the unit, including the vibrator
power supply, is 15.5 pounds.

e. PaneL. The cast-aluminum panel mounts a
fuse, five cable connectors, a switch, a volume con-
trol, and Dzus fastencrs for securing the panel to
the case. The functions of these items are de-
scribed in paragraph 7.

d. Cuassts. Figure 3 is a top view of the panel-
and-chassis assembly removed from the case.
Large components, such as transformers, electre-
Iytic capacitors, tubes, eic., are mounted on top
of the chassis. The screw-driver adjustable
6V-12V-24V switch, 3-1, is also accessible from
the top of the chassis. This switch adapts the



amplifier filament circuits for utilization of the
6-, 12-, or 24-volt storage battery used to power
the amplifier. The small compartment at the rear
of the chassis contains regulator tubes and asso-
ciated resistors. A ballast tube and a thermal
relay K-1 are mounted horizontally at the rear

—

of the chassis. The large metal box, also mounted
at the rear of the chassis, houses the plug-in vibra~
tor type power supply unit. Figure 4 is a bottom
view of the chassis. The small circuit components,
such as capacitors and resistors, and most of the
wiring are shown in this view.

WARNING

. SET SWITCH S-1(TOP OF CHASSIS)
| TO VOLTAGE MARKING CORRESPONDING
TO POWER SUPPLY BEING USED

R-33
R-34

- ———— X-8

-‘_——_____....--"""'u V-6

‘R-29
R-30

.‘I h-‘--‘-_‘-__h-‘ v. 7

. SPARE FUSE
| GIRCUIT LABEL

—— L]

L-2

1TM5039-3 J

Figure 3. AF Amplifier AM-65/GRC, top view of chassis.
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7. Front Panel Controls and Connectors

(figs. 1 and 5)

The following table lists the controls, connectors,
fuse, and other facilities located on the front panel
of the amplifier and indicates their funetions,

Cotitrol vt cotinector

YOLUME (R-26)

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

AUDIO connector
J-D

TNT CONT connee-
tor (J-2)

Function

The potentiometer serves to ad-
just the level of the 600-ochm
output of the set 1-+Set 24
Interphone channel.

This three-pole, three-position
switch merves as the power
on-off switeh for the amplifier
and for Receiver-Transmitter
RT-70/GRC.

OFF position: Disconnects
all power from the am-
plifier and receiver-trans-
mitter.

INT position: Applies plate,
screen, filament, and con-
trol voltages to the am-
plifier,

RT-70 nposition: Applics
plate, screen, filament, and
control voltages +o the
amplifier and to Reesiver-
Transmitter RT-7T0/GRC.

¢ Provides means for connecting a

i chest set {with microphone and
headset), for monitoring, and
tatking over the Set 1-4-Set 24+
Interphone channel.

(1) Provides for connection of
audio and control facilities
to permit monitoring the
output of 8Bet 1 and Set 2,
and for monitoring and
talking aver the interphone
system from a control

atation.

Control or conneetor

Funetion

INT CONT connee-
tor (J-2}—Con.

RT-70 POWETL. con-
nector (J-33.

REC-TR CONT (T4

POWER IN conncetor
{(J-6).
FUSE

Bupply voltage aund
fuse rating marker,

6y 10 A
12V 10 A
24V 1 A

{(2) Conneects the receiver output
of Bet 1 to the amplifier for
minitoring,.

(1) Provides for eonnection of
the power supply eircuits
to  Receiver-Transmitter
RT-70/GRC (Sei 2).

| (2) Berves as a junction point for

microphone and control
circuits beiween Set 2 and
the control boses.

(3} Connects the recciver output
of Bet 2 to the amplifier for
monitoring and, through
J—4, to the mounting for
retransmisgion,

(1) Serves as a Jjunclion point
between control boxes and
the Set 2 microphone cir-
cuit.

(2} Berves as a junction point
between Bet 2 and the eir-
cuits which eontrol retrans-
mission of the Set 2
receiver outpul.

Provides d-e power input con-

nections,

In fuse holder, protects battery
circuit from overloads or short
eircuits.

Caution: The rating of the fuse inserted
into the fuse holder rmust correspond with
the voltage of the storage baticry used as

indicated by the voltage and fuse rating
marker.

A small marker plate for indieat-
ing operating voltage. Serves
as & reminder that the plug-in
power supply unit, fuse F-1
and the setting of internal 6V—
12V-24V switeh 81 (par. 8)
should correspond with the
storage battery being used.
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Figure 5. AF Amplifier AM—-85{GRC, panel conirols and connectors,

8. Intemal Switch and Connector

In addition to the controls, connectors, and
other items mounted on the panel (par. 7), the
following internal switch and connector are pro-
vided:

Centrol Funetlon

&V-12-V-24V switch
(&-1) (fig. 3).

Serves to arrange the cirenifs in
amplifier for operation with a
6, 12-, or 24-volt power sup-
ply, Power Supply PP-448/GR,
PP-281/GRC,orPP-282/GRC,
respectively.

Note. This switch ig set in the 6V posi-
tion when ap external 135-volt and &-volt
supply I8 used. The plug-in power supply
unit muat be removed when an exéernal
supply is used.

Thig male eight-prong connector,
located in the power supply
compartment, provides con-
nection between the amplifier
and the plug-in powcr supply
unit.

Power supply connec-

tor (J-5) (fg. 11).

9. Additicnal Equipment Required

To operate AF Amplifier AM-65/GRC, the
following components are required:

a. Powur SuppLy. This may be Power Supply
PP-448/GR and a 6-volt storage battery, Power

T™M 5039 -5

Supply PP-281/GRC and a 12-volt storage
battery, or Power Supply PP-282/GRC and a
24.volt storage battery. Alternatively, any source
providing 135 volts d-c and 6 volts d-c may be
used.

b. Aupio TransmrTTING aND RECEIVING DE-
vicus. Chest Set Group AN/GSA-6 may be
connected to AUDIO connector J—1 on the panel
of the amplifier. The chest sei will accommeodate
Headset-Microphone H-63/U. For listening only,
Headset Navy type CW—49507 or Dynamic Loud-
speaker LS-166/U may be connected. For talking
only, Microphone M—29/U may be connected.

10. Running Spare Parts Supplied

Running spares for normally expendable items,
such as tubes and fuses, are provided with each
amplifier. These parts are listed below—

1 fuse, cartridge, 4 amperes (F-1) (table 1,
fig. 17).

1 fuse, cartridge, 10 amperes (F—1) (table 1,
fig. 17).

1 tube, ballast (thermal resistor R—32).

1 relay, thermal (K-1).

2 tubes type 6AKS, electron (V-2, V-3).

3 tubes type 12AU7, electron (V-1, V-4, V-5).

2 tubes type 0B2, electron (V-6, V-7).
Note. This list is for general information only.

See appropriate supply publications for information
pertaining to requisition of new parts.



CHAPTER 2
THEORY OF AF AMPLIFIER AM-65/GRC

11. Block Diagram
(fig. 6)

Figure 6 is a functional block diagram of AF
Amplifier AM-65/GRC. The diagram shows in
simplified form the signal and power supply
eircuits provided by the amplifier.

@. Generan. The signal circuits include three
input circuits (identified as Set 1 Ree Qutput,
Interphoue Mic, and Set 2 Rec Output), & common
channel amplifier V-1, and threc amplifying
paths or channels (identificd as the Set 1--Inter-
phone, Set 1--Set 2+Interphone, and Set 21
Interphone channels}). The input circuits of the
Set 1-+Interphone and Set 2+ Interphone channels
are arranged to sccept signals from the -wutput of
a radio receiver, while that of the Set 1-4+Set
2+ Interphone channel accepts signals from a
microphone.

b. Common CHanNEL AMPLIFIER. Signals from
the receiver output circuits of Set 1 or 2 are
routed over separate paths to the common channel
amplifier, are amplified there, and appear in the
output circuits of that stage. Before the operator
can talk over the interphone channel, the push-to-
talk button must be pressed. This operation
causes system circuits to connect a ground return
to relay O-1, and causes this relay to become
energized. Contacts of the relay close, complete
the circuit to the external microphone, and apply
energizing potential to it from the internal power
supply circuits. Speech signals from the micro-
phone enter the amplifier over 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 stage V-1 distributes the
signals appearing at its output to the three
channels, as described in subparagraph ¢ below.

¢. BigNar Distrisurion. Signals from Set 1
and from the microphone are applied at the
required levels to Set 1-4Interphone and Set
1-}+Set 24 Interphone channels. In a similar
manner, signals from set 2 and from the micro-
phone are applied at the proper levels to Set 24

422960°—D51
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Interphone and Set 1-+Set 2+ Interphone Chan-
nels. Signals from Set 1 do not enter the Set
2+ Interphone channel nor do signals from Set 2
enter the Set 1-+4Interphone channel. The Set
1+8Set 2+ Interphone channel carries signals from
all three sources.

d. Ovrerur Circurrs. Signals passing through
the Set+Interphone channel are amplified in out-
put amplifier V-2, and appear at the output ter-
rainal for that channel. Similarly, signals passing
through the Set 2+ Interphone ehannel are ampli-
fied in output amplifier V-3 and appear at the out-~
put terminals for that channel. Signals entering
the Set 1-+Set 2+ Interphone channel are ampli-
fied in driver amplifier V-4 and output amplifier
V-5 and are applied through & VOLUME control
to a 800-ochm output connection for application to
Control C435/GRC {if used) and to the front
panel AUDIO connector, J-1. These signals also
are applied to a 150-ohm output eonnection for
application to Control Box C-375/VRC.

e. Power SurrLy Circuirs. The storage bat-
tery is connected through terminals of a panel-
mounted POWER IN connector (J-6), through a
fuse (F-1), and through contacts of the panel-
mounted OFF-INT-RT-70 switch (8-2} to a high-
voltage and a low-voltage supply circuit. The
switch serves as the power on-off switch for the
amplifier and for Receiver-Transmitter RT-
70/GRC. The high-voltage supply circuit includes
the plug-in vibrator type power supply unit, which
couverts the battery voltage into the plate and
screen voltages for the tubes of the amplifier and
of Receiver-Transmitter R T-70/GRC. The plate
and screen voltages for the amplifier tubes are
taken directly at the output of the power supply
unit, The voltages for the receiver-transmitter
are routed through the contacts of switch S-2, and
through a voltage regulator cirenit to terminals of
pancl-mounted connectors. The low-voltage sup-
ply circuit provides the filament, relay, micro-
phone, and bias voltages for the amplifier. In
addition, control and filament voltages are brought
to terminals on a panel-mounted connector RT-70

4
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POWER (J-3) for application to the rclays and
filaments, respectively, of Receiver-Transmitter
RT-70/GRC. The filament supply circuit includes
contacts of the OFF-INT-RT-70 switch (RT-70
position) and an a-f filter. When Receiver-
Transmitter RT-70/GRC is not used, contacts of
the switch (INT position) substitute a load
equivalent to the filaments of that unit across the
filament supply cireuit. This prevents overloading
the filament supply cireuit.

12. Signal Input and Common Channel Ampli-
fier Circuits

(ig. 7)

a. Ixrerpron: CuanNes Input Circurr. The
carbon element of the microphone used for talking
through the interphone channel may be connected
direcily between terminals C' and B (ground) of
AUDIO connector J-1 or through a control box
and & mounting to terminals C and D (ground)
of INT COXNT connector J-2. The microphone
push-to-talk buttfon is connected dircetly between
terminals F' and H (ground) of J-1 or through
the mounting and control box between terminals
K and D {ground) of J-2. In either casec, opera-~
tion of the microphone push-to-talk button applies
external ground return for rday O-1,

(1) D-¢ cireuit. When & ground return is
completed for relay O-1, that relay be-
comes energized. Contacls 2 and 3 of the
relay close, completing the cireuit for
the carbon element of the microphone

and causing a d-c energizing potential tobe
applied to it. The d-¢ circuit for the mi-
crophone extends through normally open
conlacts 2 and 3 of relay O-1, primary
winding 6-7 of microphone transformer
T-1, choke 12, and ecurrent-limiting
resistor R—2 to the mierophone supply
cirenit. This includes resistors R-27
and R-28, strapped as shown in figure
17 for 6-, 12-, or 24-voll operation; sec-
tion 2C of the OFF-INT-RT-70 switch
5-2; fuse F-1; and the storage battery
connccted between terminals A-B and C
{ground) of POWER IN:connector J-6.
Power supply circuit details are described
in paragraphs 16 through 19.

(2) Signel circuit. Audio signals from the
microphone are developed across the
primary winding {terminals 6 and 7) of
T-1. The lower end of T—1 is returned
to ground through capacitor C-1A which
bypasses the d-¢ supply for the micro-
phone cirenit. The secondary voltage
between terminals 1 and 2 of T-1 is
applied to the voltage-divider network,
R-3 and R-5, in the grid cireuit of V-14;
the secondary vollage between terminalg
3 and 2 of T-1 is applicd to the volt-
age-divider network, R—4 and R-6, in
the grid circuit of V-1B. Tho voltages
across B—5 and R-6, 180° out of phase
with each other, are applied to the grids
of V-1A and V-1B respectively.

\ ( w SET | + [NTERPHONE
COMMON  CHANNEL AMPLIFIER CGHANKEL
V-ia G4
PART OF J-2 | 1ooQ
K \ =1 3 2 AUT
SET | IN | B ot I -
INT ERPHONE GONT.I K n
INTERFPHONE MIG. , & 6-5
L. 1000
PART OF J-)
INTERPHONE mWiG.! ¢
: c-ip
34-_.| = SET t + 2 < INTER=
: 5 £ |:_"L_ PHONE GHANNEL
INTERPHONE GONT-| F 2ouF =
L_d :
L L2
SET 21N e 10O MH _— R-17 o0
IRETRANS) PART OF g-a| - 7 8 K
-0 —
SET 2 IN A8 [
P R-2 v-18
1 r =
100 R-13
PART OF J-3 Lisaur 5600 c-7
* 1098 SEF 2 €
+ INTERPHON
e _| CHANNEL
B+
' TM 5039-7
Figure 7. Signel inpul and commoen channel amplifier cireudts.
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b. Ser 1 Inpur Circurr. Audio signals from
the receiver output of Set 1 (normally Receiver-
Transmitter RT-86/GRC, RT-67/GRC, or RT-
68/GRC) enter the amplifier between terminal B
of INT CONT connector J—2 and ground, and are
developed across load resistor R~11. These sig-
nals are applied to the cathode of V—-1A from the
junction of resistors R-9 (A and B) and R-7,
which form a voltage divider across R—-11.

¢. Ser 2 Inpur Circvrr. Audio signals from
the receiver output of Set 2 (normally Receiver-
Transmitter RT-70/GRC) enter the amplifier
hetween terminal A of RT-70 POWER connector
J-3 and ground and are developed across load
resistor R—12. These signals are applied to the
cathode of tube V-1B from the junction of resis-
tors R-10 (A and B) and R—8, which form a volt-
age divider across R-12. A strap connecction be-
tween terminal A of J-3 and terminal B of con-
nector J—4 routes these signals to Control C—435/
GRC for retransmission through another receiver-
transmitter (if used).

d. Common CHanner AMpLiriER V-1, The

common channel amplifier uses the two triode sec-
tions, V-1A and V-1B, of tube type 12AU7.
The twin triode is connected in push-pull for sig-
nals from the microphone; triode section V-1A
serves as & single-ended amplifier for signals from
Set 1, while V-1B serves as a single-ended ampli-
fier for signals from Set 2.

(1) Cathode bias for V-1A and V-1B is pro-
vided by the voltage drop acress cathode
resistors R-7 and R-8, respectively.
These resistors are unbypassed to allow
cathode injection of the Set 1 and Set 2
signals. Resistors R-3 and R-5 in the
grid circuit of V-1A and resistors R—4
and R~8 in the grid circuit of V-1B act
as voltage dividers for the signals applied
to the grids of the two tubes from the
microphone. These resistors have the
additional functions of limiting grid cur-
rent for strong signals and of reflecting
the proper impedance into tho primary
winding of T-1. Plate voltages for
V-1A and V-1B are supplied through
plate supply filter resistor R—-13, which
is bypassed by filter capacitor C-1B,
and through plate load resistors R-14
through R-17.

12

{2} Signals from the microphone, applied in
push-pull to the grids of V-1A and V-1B,
are amplified by these tubes, and are
developed across the series arrangement
of resistors R—-14 and R—15 in the plate
circuit of V-IA and across the series
arrangement of resistors R-17 and R-16
in the plate circuit of V-1B. Signals
from Set 1, applied to the cathode of
V—3A, are amplified in that tube and
appear across load resistors R-14 and
R-15 but not across R-17 and R-16.
Similarly, signals from Set 2 are amplified
in V-1B and appear across load resistors
R-17 and R-16 but not across R-14 and
R-15. Capacitors C-2 and C-3 bypass
h-f (high-frequency) noises to ground
and shape the h«f response of the
amplifier.

13. Set 1+ Interphone Channel
(fig. 8)

Signals from the interphone microphone and
from Set 1, appearing across load resistors R-14
and R-15, are coupled through capacitor C—+4 to
the grid (pin 1} of output amplifier tube V-2.
This stage uses a tube type 6AK6 power pentode
as 8 class A amplifier. Resistors R—18 and R-22
are the grid return and cathode resistors,
respectively,

a. Cathode bias is developed across R-22,
which is unbypassed to allow cathode degenera-
tion. This provides uniform operation of the
amplifier even though characteristics of tubes
may vary. Plate and screen voltages are filtered
by resistor R-25 and capacitor C-1C; the screen
voltage is supplied directly and the plate voltage
is supplied through the primary of transformer T-2,

b. The amplified signal is developed across the
primary winding (terminals 1, 2, and 3) of output
transformer T-2. Capacitor C—8 in the plate
circuit serves to bypass h-f noises to ground and
to shape the frequency response of the amplifier.
The signal voltages induced in the secondary
winding (terminals 4, 5, and 6} of T-2 are applied
from the 600-ohm connection (terminal 6) of T-2
to terminal F of INT CONT connector J-2.
The 150-ohm tap (terminal 5) of T—2 is not used.
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Figure 8. Set 1+ Interphone channel circuiis.

14. Set 2+ Interphone Channel
(fig. 17)

The Set 2+ Interphone channel iz similar to
the Set 14-Interphone channel (par, 13). Signals
from the interphone microphone and from Set 2,
appearing across V—1B plate load resistors R-17
and R-16, are coupled through capacitor C-7 to
the grid (pin 1) of output amplifier V-3 also a
tube type 6AKG pentode. Resistors R—21 and
R-23 are the grid return and cathode bias resistors,
respectively, Plate and screen voltages are fil-
tored by resistor R—25 and capacitor C-1C; the
acreen voltage is supplied directly and the plate
voltage is supplied through primary transformer

T-3. The amplified signal appears across the
plate winding of output transformer T-3. H-f
noises are eliminated by capacitor C-11. The

signal voltages developed across the secondary
winding (terminals 4, 5, and 6) of T-3 are applied
from the 600-ohm connection (terminal 6) of T-3
to terminal A of INT CONT connector J-2,
The 150-ohm tap (terminal 5) of T—3 iz not uscd.

15. Set 1+Set 2+ Interphone Channel
(fig. 9)

The Set 14-Set 2+ Interphone channel includes
g driver stage V—4 and a powcr output stage V-5,
The driver stage functions as & conventional push-
pull amplifier for the interphone microphone
signals and as both amplifier and phase inverter
for each of the signals from Sets 1 and 2.

¢. Driver StagE V-4, The driver stage uses
the two triode soctions, V-4A and V4B, of type

12ATU6 tube in a push-pull class A amplifier
circuit.

(1) Microphone signals appcaring across load
resistor R—15 (in the plate circuit of
V-1A) and across R—16 (in the plate
circuit of V-1B) are coupled in push-puli
through eapacitors C—5 and C-6 to the
grids {pins 2 and 7) of V—<4A and V4B,
respectively., The grid circuits are re-
turned to ground through resistors R-19
and R—20, respectively. Cathode bias
is provided by the voltage drop across
the common cathode resistor, R-24.
This resistor provides current degenera-
tionn to balance the push-pull circuit
against variations in component and
tube values. The plates (pins 1 and &)
are connected by the center-tapped
primary winding (terminals 1, 2, and 3)
of push-pull output transformer T—4.
Capacitors C—9 and C-10 bypass high
a-f noises and shape the response of the
amplifier at the higher frequencics. Plate
voltage is applied to the center tap
(terminal 2) of T—4 through filter resistor
R-25, which is bypassed to ground
through eloctrolytic eapacitor C-1C.

(2) The portion of the signal from Set 1,
developed across R~15 in the plate cir-
cuit of V-1A, 1s coupled through capaci-
tor C-5 to the grid (pin 2) of V-—4A.
No signal from Set 1 is coupled to the
grid (pin 7) of V-4B, since nonc appears
across resistor R—16. Thus, the Set 1

13



signal is applied to the driver stage in a
gingle-ended manner. The resultant
plate current flowing through common
cathode resistor R—24 develops a voltage
drop across it. The voltage at the
cathode is in phase with the signal volt-
age coupled to the grid (pin 2) of V—4A.
The net cathode-to-grid voltage of V<A
is the difference between these two volt-
ages. Since the grid signal voltage is
always larger than the cathode voltage,
the net cathode-to-grid voltage is in
phase with the original signal voliage
applied to the grid. Since no signal is
applied to the grid (pin 7) of V-4B, that
grid is effectively at a-c (alternating-
current) ground potential, and the net
cathode-to-grid potential of V-4B is 1807
out of phase with respect to the net
cathode-to-grid potential of V—4A.
Thus, since the signal voltages appear-
ing in the cathode-to-grid circuits of
V-4A and V4B are inverted in phasc
with respeci to each other, a push-pull
relationship is established between the
amplified signal voltages appearing in
the plate circuits (winding 1-2-3 of
T-4} of the stage.

{3) In a manner similar to that described in

FROM
COMMON
GHANNEL
AMPLIFIER

14

{2} above, signals from Set 2 appearing
across resistor R-16 in the plate circnit

DRIVER AMPLIFIER

v-4a
bp 12807
—L¢-9
T 0.0lUF
=+
=610
C.0IUF
| Va8
bp 12807

of V-1B are coupled through capacitor
C-6 to the grid (pin 7) of V—4B. Asin
the case of smignals from Set 1, the result-
ant plate current flowing through com-
mon cathode registor R-24 causes a
voltage drop across that resistor. Dy
phase inverter action this voltage is
applied to tube V-4A. There the signal
is amplified also, and is applied across
winding 1-2 of T—4 in push-pull with the
output of V4B developed across wind-
ing 3-2 of T-4.

b. Power Qurrur Stage V-5. The amplified
signals appearing across the primary winding
(terminals 1, 2, and 3) of push-pull outpul trans-
former T-4 are developed across the secondary
winding (terminals 4, 5, and 6) and are applied
directly to the grids (pins 2 and 7) of V-5A and
V-5B. These two triode sections of the type
12AU7 tube are arranged in push-pull for class B
operation. KEach grid is returned to ground
(terminal 5) on T-4 through one half of the
seccondary winding of T—4. Fixed bias is obtained
by connection of the two cathodes (pins 3 and 8)
to the filament supply circuit. (The bias supply
arrangement is described in paragraphs 16 through
19} The plate circuits include the primary
winding (terminals 1, 2, and 3) of center-tapped
push-pull output transformer T--5. Bypass ca-
pacitors =12 and C-13 serve to bypass h-f noises
to ground and to shape the b-f response of the
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Figure 8. Set 1-}+8et 24- Interphone chonnel.



amplifier, Plate voltage for the operation of the
stage 18 applied at the center tap (terminal 2) of
T-5. The signals developed across the primary
winding of T-5 are induced into the secondary
winding (terminals 4, 5, and 6). This winding
provides & 600-ohm connection {terminal 6) which
extends through VOLUME eontrol potentiometer
R-26 to terminals A and L of AUDI1O connector
J-1 and to terminal E of INT CONT connector
J-2. A 150-ohin tap (terminal 5) on the secondary
winding of T-5 is brought out to terminal H of
connector J—2.

16. Power Supply Circuits Aranged for 24-
Volt Operation
(fig. 10

¢. Barrery Crirevrr.  The 24-voli storage
battery is connected between terminals A-B ()
(strapped) and C {—) of POWER IN connector
J—6. The battery circuit extends through a
4-ampere fuse, F-1, and through contacts of sec-
tion 2C of the OFF-INT-RT-70 switch, 3-2 (in
either the INT or RT-70 position), to terminal 3
of connector J-5 and contacts of the 6V-12V-24V
switch, 5-1. The branch cirenits which are sup-
plied from these points arc deseribed in b through d
below,

b. FiLameNT AND B1iag Sverny Circurrs, For
24-volt operation, the series-paraliel amplifier fila~
ments are connected across the battery in series
with the receiver-transmitter [ilament-supply and
overvoltage protection circuit. The receiver-trans-
mitter filament supply is utilized also as a bias
supply for power output tube V-5 in the amplifier.

(1) With switch 5-2 in cither the INT or
RT-70 position, the amplilicr filaments
are connected through 24-volt contacts of
switch 8-1 (section 1B) to one side (pin 2)
of ballast tube R—32. Ballast tube R-32,
resistor R-33, the heater element of
thermal relay K-1, and additional con-
tacts of 8—1 (section 1A) complete a cir-
cuit to the ground side of the line. A
normally closed contact of K—1 connects
resistor B-34 in parallel with R~33; con-
nects resistor R—35 in parallel with the
series-parallel combination of R-33,
R—34, and the heater element of K~1; and
conneets the potential at pin 7 of ballast
tube R—532 to the cathods of power output
tube V-5 and to section 1A of the OFN-
INT-RT-70 switch S-2. The RT--70
conlacts of 52 connect the receiver-

transmitter filaments in parallel with the
resistance and thermal relay network
through choke [~1 and contact F of jack
J=3. Chokel~1 and capacitors C~15 and
C-16 form an andio filter for the receiver-
transmitter filament circuit. Alternately,
INT contacts of switch S-2 may connect
resistor R—36 as a dummy load in place of
the recelver-trunsmitter filaments,

(2) The drop across the amplifier {ilaments

(V-1 through V-5} is normally 12 volts.
An additional drop of 5.7 volts occurs
across ballast tube R-32, leaving 6.7
volts available at pin 7 of K~1 for the
filaments of the receiver-transmitter and
for bias on power output tube V-5.
The ballast tube is essentially a variable
resistor the resistance of which (over its
normal operating range) depends on tho
voltage supplied to it. If the battery
voltage decreases, the vollage applied
across R—32 decreases and the resistance
consequently decreases. The net result
is an esscntially constant current through
the circuit and an essentially constant
voltage available for the receiver-trans-
mitter filament eircuit and the amplifier
bias circuit, provided the resistance of
the load circuit is constant. If the load
varies, R—-32 tends to maintain a constant
current, so that the load voltage (filament
and bias) will vary also.

(8) Thermal relay K-1 and the network

associsted with 16 protect the filament
circuit against an overvoltage condition
such as might ocour when & filament in
the series-parailel fitament eireuit of the
receiver-transmilter breaks down. As
leng as the voltage across the heater
element does not excced a certain pre-
determined value, the shorting contacts
remain closed and the eireuit arrangement
is as deseribed in (1) above. The values
of R-33, H-34, and R—-35 are selected so
that the required voltage iz obtained
across the relay heater., When the
voltage to the receiver-transmitter fila~
ments (at pin 7 of K-1) exceeds 7.5
volts, the wvoltage across the heater
cloment of K1 increases and causes the
relay to operate. Contacts of K-1 then
open, placing resistors R—33 and R34 in
serigs with the receiver-transmitter fila~
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ments.  The increased resistance drops
the filament veltage to a safe value, but
maintains it high enough to allow circuit
checking, When the contacts of K-1
open, the resistance in secries with the
heater element of K—1 Is also increased,
since R—-33 and R34 are no longer in
parallel. This increased resistance pro-
tects the thermal relay by reducing the
voltage drop across the heater clement.
The relay remains in an opcrated con-
dition until power is removed from the
amplifier unit.

(4) When an overvoltage condition occurs,
the bias on power output tube V-5 rises
simultaneously with the filament voltage
of the recciver-transmitter. When the
thermal relay operates, the bias is reduced
simultaneously with the filament voltage.

¢. Prate SuppLy Cizeurr.  The battery poten-
tial is supplied through termiunal 3 of J-5 to
terminal 3 of X1 in the vibrator power supply
unit, 'Fhe vibrator unit converts the storage
battery voltage to a high-voltage plate and screen
supply. The output voltage, approximately 150
volts when S-2 is i the IN'T position and ap-
proximately 130 volts when S-2 is in the RT-70
position, is developed across terminals 8 () and
7 (—) of J-5. The voltage is applied through T-5
to the plates of V-5 {fig. 17), through B-13 to the
plates of V-1, and through R—25 Lo the plates of
V—4 and the plates and sereens of V-2 and V-3.
When S-2 is in the RT-70 position, the d-¢ output
voltage of the power supply unit is applied also
through contacts of 3-2 (scction 1B) and through
voltage-dropping resistors R—37, R-39, and R—-41
to terminals J of connectors J-3 and J—4. The
90-volt potential appearing at these terminals is
uysed to supply the plate and screen voltages for
Receiver-Transmitter RT-70/GRC, which may
be used with the amplifier. Voltage regulator
tube V-6, tube type OB2, is connected in series
with current limiting resistor R-38 from the
junction of R-37 and R-39 to terminal K of J-3.
Voltage regulator V-7, also a type OB2 tube, is
connected In series with current limiting resistor
R-40 from the junction of registors R—39 and R—41
to terminal E of J-3. These tubes limit the maxi-
mum output voltage when terminal E is grounded
by external system wiring. When the external
ground connection is broken, the tubes draw no
current. The arrangement serves to prevent the
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tubes from drawing excessive current if the
receiver-transmitter (load) is disconnected with
switch 5-2 in the RT-70 position.

d. ReLay, MicroprONE, AND ConTrOL VoOLT-
agw Suppries. Sockei connector X-1 or Power
Supply PP-282/GRC provides a strap connection
between terminals 3 and 6 of connector J-5 in the
power supply compartment of the amplifier. (See
the lower left-hand corner of figure 10.) This
connection arranges a group of voltage-dropping
resistors (R-27 through R-30) to drop the 24
volts from the storage battery to the 6 volts re-
quired by relay O-1, the microphone circuit, and
external control circuits.

(1) Relay eirewit. The strap connection be-
tween terminals 3 and 6 or J-5 ¢onnects
the battery circuit through voltage-
dropping resistors R—28 and R~27 to the
6-volt coil of relay O-1 (terminal 4}.
The relay circuit extends through the
relay coil {terminal 1) to terminals F of
J-1 and K of J-2. The relay is encr-
gized when ground return is connceted to
either one of these terminals. In a
typical installation, ground is connected
to these terminals when the interphone
microphone push-to-talk button is oper-
ated.

(2) Microphone circuif. The strap connec-
tion between terminals 3 and 6 of J-5
also connects the battery circuit through
R-28 and R-27 to the microphone circuit.
The circnit continues through voltage-
dropping resistor R-2, choke L2, and
the primary winding of microphone
transformer T—1 over the normally open
contacts of relay O-1 to {erminals C of
connectors J-1 and J—2, In a typical
installation, the carbon eclement of the
microphone is connected between ter-
minal Cof J-1 or J-2 and ground through
the microphone push-to-talk switch.
When the push-to-talk switch is closed,
relay O-1 in the amplifier is energized.
Its contacts close, complete the talking
circuit, and apply the excitation voltage
to the carbon element of the microphone.
Capacitor C-1A, one section of & three-
section electrolytic capacitor, filters the
d-c microphone supply and also com-
pletes tha a-c path of the microphons
circuit,
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(3) Control supply. The strap between ter-
minals 3 and 6 of J-5 extends the battery
circuit through voltage-dropping resistors
R-29 and R-30 to terminal B of J-3.
The ¢-volt potential available at this
terminal is used to energize a reclay in
Receiver-Transmitter RT-70/GRC. Ca-
pacitor C—14 filters h-f voltages from the
d-¢ control supply.

17. Power Supply Circuits Arranged for 12-
Volt Operation
(fig. 10)

For operation with a 12-volt storage battery,
Power Supply PP-281/GRC is used, the rating of
fuse F—1is 10 amperes, and switch 8-1 is set in the
12V position. The circuit as arranged for 12-volt
operation differs from that described in paragraph
16 in the following respects:

@¢. The 12-volt series-parallel arrangement of
the filaments of tubes V-1 through V-5 in the
amplifier (par. 16b) is connected dircctly across
the battery cireuit, since ground return is com-
pleted through the 12V contacts of section 1B of
switch S-1. The filament supply circuit for
Receiver-Transmitter RT-70/GRC extends direct-
Iy from the batlery circuit (contacts of section
2C of S-2), through the 12V contacts of section
1D of $-1, to ballast tube R-32. I‘rom this point,
the circuit continues as described in paragraph
18b, except that the heater clement of K-1 and
load equalizer resistor R-36 are connected to
ground through the 12V contacts of section 1A
of 8-1.

5. The strapping provided by connector X-1
of Power Supply PP-281/GRC connects terminals
2 and 5, of J-5, directly to the battery potential
at terminal 3 of X-1, thereby short-circuniting
resistors R—28 and B-29. Since a lower battery
voltage is involved, resistors R—27 and R-30 are
gufficient to drop the battery voltage to the 6
volts required by the relay, microphone, and
control supply circuits. In all other respects
these cireuils remain as described in paragraph
164.

18. Power Supply Circuits Arranged for 6-Volt
Operation
(fig. 10}

For operation from a 6-volt storage battery.
Power Supply PP—448/GR is used, the rating of
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fuse I'-1 is 10 amperes, and switch S-1 is set in
the 6V position. The circuit as arranged for
6-volt opcration differs from the arrangement
described in paragraph 16 in the following respects:

a. The filaments of tubes V-1 through V-5 are
arranged into two 6-volt groups, each of which is
connected directly across the battery circuit
through the 6V contacts of sections 1B and 1C
of switch 8—1. One group (the filaments of V-2,
V-3, and V-5 in parallel) connects to the positive
side of the battery eircuit through contacts of
section 2C of 52 and is returned to ground
through the 6V contacts of sections 1C of 5-1.
The other group (the filaments of V-1 and V-4
in parallel) connecls to the positive side of the
battery circuit through the 6V contacts of 5-1B
and is returned to ground through the 8V contacts
of 8-1C. The filament supply circuit for Receiver-
Transmitter RT-70/GRC extends through the 6V
contacts of 8-1D, over the RT-70 contacts of
S—2A, and through filter choke L~1 to terminal
F of J-3. The ballast tube, the thermal relay,
and resistors R—33, R—34, and R-36 arc not in
the eircuit.

b. Fixed bias is derived directly from the battery
circuit. When $-2 is in the INT position, the
cathode circuit for tubes V-5A and V-5B extends
through the 6V contacts of 8-1D, the INT con-
tacts of 8-2C, fuse F—1, and through the battery
to ground. When $-2 is in the RT-70 position,
this path is paralleled by the series arrangement
of I~1 and the filaments of the receiver-trans-
mitter connected to termimal ¥ of J-3,

¢. The strapping provided by socket connector
X--1 of Power Supply PP—448/GR connects ter-
minals 4 and 1 of J-5, directly to the battery poten-
tial at terminal 3 of X-1, thereby short-circuiting
resistors R—27 through R-30. The relay, micro-
phone, and control supply circuits are thus con-
nected directly to the battery circuit.

19. Operation with Extemal 6.3-Volt and 135-
Volt Supplies :
(fig. 17)

Caution: The plug-in power supply must be re-
moved when an external supply 18 used.

a. For this type of operation, a power supply
capable of providing 6.3 and 135 volts d-¢ is used.
The external 135-volt supply is connected between
terminals D (+) and C (—) of J-6. The 6.3~volt
supply is connected between terminals A-B ()
and C {—) of J-6. Since the vibrator power



supply unit is not in its compartment, the strap
connections provided by that unit are not there.
It is necessary to set S-1 in the 8V pesition to
establish continuity betwecn the 6.3-volt source
and the relay, microphone, and control supply
circuits. A 4-ampere {use is used for F-1.

b. The 135-volt supply is connected from ter-
minal D of J-6 directly to the plates and screens
of tubes V-1 through V-5. This voltage is also
applied through the RT-70 contacts of S-2 and
through the voltage regulator circuit (R--37 through
R-41, V-6 and V-7) to terminals J of J-3 and J—4.
This portion of the plate supply circuit remains as
described in paragraph 16.

¢. The filament, relay, microphone, control, and
bias supply circuits remain substantially as de-
scribed for 6-volt operation (par. 18). The 6V
contacts of 5--1D connect these circuits directly to
the battery cireuit and short out resistors R-27
through R-30.

20. System of Wiring
In addition to the amplifier and power supply

circuits deseribed in paragraphs 16 through 19,
AF Amplifier AM-65/GRC provides junction
wiring which serves to interconnect the signal,
power, and control circuits of the units associated
with it in a system installation. Sce the sche-
matic diagram, figure 17.

@. The wiring between terminals J, C, H, and
K of J-3 and J—4 interconnects the B--, micro-
phone, relay, and control circuits of Receiver-
Transmitter RT-70/GRC with corresponding wit-
ing in associated mountings and control boxes to
permit control from a local or remote control
station.

b. The wire between A of J-3 and B of J—4
routes the sighal output of the receiver in Receiver-
Transmitter RT-70/GRC to system circuits for
retransmission through a transmitier of another
receiver-transmitter,

¢. The jumpers between ¥ of J-1 and K of
J—2 and the jumpers between C of J-1 and C of
J—2 provide for alternate control of the interphone
channel from two distinet control points, that is,
from Iocal and remote control positions.

19



CHAPTER 3
FIELD MAINTENANCE INSTRUCTIONS

Note. This chapter contains information for ficld maintenanee. The amount of repair thai can be performed by units
having field maintenance responsibility is limited only by the tools and test cquipment available and by the skill of the

repairman,

Section |. PREREPAIR PROCEDURES

21. Tools, Materials, and Test Equipment

Tools, materials, and test equipment necded for
performing the prerepair procedures in this section
are listed below:

Tool Equipment TE-113.

Tube Puller TL—201.

Cleaning fluid: Solvent, dry-cleaning, (SD);
Federal specification P-S-661a,

Tube Tester I-177, or equivalent tube tester
capable of checking the tubes in the
amplifier.

Electronic Multimeter TS-505/U: d-¢ volt-
ohmmetoer.

Test Liead Set OX-1331/U.

99 Removal of Pluck-out Parts

@. To remove any of the pluck-out paris
except the fuse, the immersionproof cover must
be removed.. Proceed as follows:

(1) Loozen the four Dzus fastepers located
on the right and left edges of the front
panel.

(2) Stand the unit on the front panel and lift
off the cover. Take care not to damage
any wiring or components while remov-
ing the cover or at any time while the
panel-and-chassis assembly is being han-
dled without the cover on.

b. The fuse is accessible from the front panel
(fig. 1). Unscrew the fuse cap at the top of the
panel. Remowal of the cap also will cause the
fuse to come out, of its holder, since the cap is also
a fuse extractor.

Note. A sparc fuse is mounted on the rear wall of the

chassis assembly (fig. 3). A small compartiment adjacent
to the fuse holds the cireuif label
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2. Remove the plug-in power supply unit as
follows:
(1) Loosen the clamp bracket at the rear of
the power supply compartmeni (fig. 11).
{2) Pull the power supply unit out of the
compartment. A handle is provided on
the power supply unit for this purpose.
(3) Check that the voltage marking on the
power supply unit and the voltage indi-
cated by the market on the front panel
(fig. 1) agree.
d. Remove the tubes as follows:
(1) Place the unit in its normal operating
position, and remove the tube shields.
(2) Remove tubes V-1 through V-7 from
their sockets (fig. 3) with a tube puller.
If a tube puller is not available, pull up
the tubes with the fingers, using a
straight upward pull. Do not rock or
jiggle the tube in its socket; the socket
prongs may become damaged.
¢. Ballast tube R—32 and thermal relay K—1 are
mounted horizontally in the rear of the chassis
(lig. 3). Remove these parts with a straight
horizontal pull, following the precaution indicated
in @ above.
f- Remove cleetrolytie capacitor C-1 (fig. 3).

23. Inspecting and Cleaning Pluck-out Parts

&, Inspeot the electrolytic eapacitor for discolor-
ation, corrosion, bulging, or leakage of liquid. If
these eonditions are observed, substitutc a new
electrolytic capacitor known ito be in good con-
dition.

b. Inspect glass envelopes of tubes, thermal re-
lay, and ballast tube. Replace them if the enve-
lope is loose or cracked. Wipe off dirt or dust.
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