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WARNING

HIGH VOLTAGE

is used in the operation

of this equipment.

DEATH ON CONTACT

may result if personnel fail

to observe safety precautions.



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.

g. 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 js 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 accl-
dent, unless the victim’s or operator's life is endan-
gered from such action. In this case only, remave
the victim to another location, but no farther than

1s necessary for safety. If the new location is more
than a few feet away, artificlal 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
resyscitation 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 elbaw 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 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 avallable 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 victlm. 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 ranner that:

(1) the operator's arms and thighs will be ver-
tical while applying pressure on the small of the vic-
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 ai-
lowing the hands to slip off the victim;

(4) the operator's elbows are stralght €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

TLI5338-D
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A. CORRECT POSI-
TION. Operator's elbous
straight and locked. Vie-
tim's face turned away
[from bent elbow and resting
on back of hand.

B. FORW.RD SWING
AND POSITIONING OF
HANDS.  Little finger
xeati on last rib.

C. DOWNW ARD PREN-
SURE. Arms and thighs
tertical.

D. REST POSITION.
Operator releases pressure
auddenly, nwings 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,
etc.

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 rhythm. He remains alert to take over
instantly if the new operator falters or hesitates on
the cycle.

STIMULANTS.
a. If an inhalant stimulant is used, such as aro-
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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 -2 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 @ resuscitated person alone until it is CER-
TAIN that he is fully conscious and breathing nor-
mally.

TL15338-E
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Figure 1. Radio Receiving Set AN/GRR-5.
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CHAPTER 1
INTRODUCTION

Section I. GENERAL

1. Scope

This manual contains instructions for the
installation, operation, maintenance, and repair
of Radio Receiving Set AN/GRR-5 (fig. 1).
In addition to these instructions, there are two
appendixes covering a list of references and an
identification table of parts.

2. Forms and Records

The following forms will be used for report-
ing unsatisfactory conditions of Army equip-
ment.

a. DD Form 6, Report of Damaged or Im-
proper Shipment, will be filled out and for-
warded as prescribed in SR 745-45-5 (Army)
and AFR 71-4 (Air Force).

b. DA Form 468, Unsatisfactory Equipment
Report, will be filled out and forwarded to the

Office of the Chief Signal Officer as prescribed
in SR 700-45-5.

c. AF Form 54, Unsatisfactory Report, will
be filled out and forwarded to Commanding
General, Air Matériel Command, Wright-Pat-
terson Air Force Base, Dayton, Ohio, as pre-
seribed in SR 700-45-5 and AFR 65-26.

d. DA AGO Form 11-238, Operator First
Echelon Maintenance Check List for Signal
Corps Equipment (Radio Communication, Di-
rection Finding, Carrier, Radar), will be pre-
pared in accordance with instructions on the
back of the form.

e. DA AGO Form 11-239, Second and Third
Echelon Maintenance Check List for Signal
Corps Equipment (Radio Communication, Di-
rection Finding, Carrier, Radar), will be pre-
pared in accordance with instructions on the

back of the form.

f. Use other forms and records as authorized.

Section II. DESCRIPTION AND DATA

3. Purpose and Use

a. Radio Receiving Set AN/GRR-5 (fig. 1)
is a mobile radio receiver used for tactical pur-
poses. The radio set provides facilities for oper-
ation either with a loudspeaker, contained with-
in the unit, or with Headset CW-49507-A
(Navy type), connected externally, or with both
loudspeaker and headset.

b. Radio Receiving Set AN/GRR-5 is capable
of receiving a-m (amplitude-modulated) or c-w
(continuous-wave) signals over a frequency
range of 1.5 mec (megacycles) to 18 me. The
equipment is intended for use in a fixed-field
station and for mobile operation. The operating
components required for normal operation are
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shown in figure 4. The power requirements are
115 volts ac (alternating current), 6 volts de
(direct current), 12 volts dec, 24 volts de, or dry
batteries (90 volts and 1.5 volts).

4, System Application
(fig. 2)

Radio Receiving Set AN/GRR-5 may be used
alone as a conventional radio receiving set, or
with an appropriate a-m transmitter in a par-
ticular communication system. Figure 2 shows
its application as an antiaircraft-warning re-
ceiving set in conjunction with Radio Set AN/
VRC-8, 9, or 10 and Intercommunication Set
AN/UIC-1.



RADIO REGEIVING §
SET AN/GRR-5

RADIO SET
AN/VRG - 8;9,0R-10

| weapser |
I MICROPHONE
H-63/U |
| CONTROL BOX CHEST SET
l G-375/VRG GROUP AN/GSA-6 |
______________________| HEADSET I
. MICROPHONE |
1 ) 3 H-63/U I
i AF AMPLIFIER VEHICLE RADIO CONTROL BOX CHEST SET |
| AM-65/GRG TERMINAL BOX G-375/VRG GROUP AN/GSA-6
u : | |
| __ __INTERGOMMUNICATION SET AN/UIC-! _ ___________,_.______J
TM 295-3

Figure 2. Radio Receiving Set AN/GRR-5, typical system application, simplified block diagram.

5. Technical Characteristics of Radio Re-
ceiving Set AN/GRR-5

Receiver type___ . Superheterodyne.

Types of signals
which can be
received __ . ____. A-m, c-w, or m-c-w (modulated
continuous wave).

Frequency range:

Band1___ . _______15mcto 2.7 me.
Band2__ _________ 2.7 me to 5 me.

Band3._ ____ _____. 5 me to 9.5 me.
Band4______ R 9.5 me to 18 me.

Continuous, with provision for
presetting detents for any
10 channgl frequencies.

Number of tubes:

Receiver . __ _.8.
Power supply_ ... _4.
Intermediate
frequency . _ . ____ 455 ke (kiloeyele).
Method of
calibration__________ Built-in erystal frequency cali-
brator. '
Calibration
points_______ . Every 200 ke.

Audio output:

High . ______ 90 mw (milliwatt).
Low ______________ 20 mw.
Distortion______.________ 10 percent or less for 70 mw
output, measured at 5 me
with 400-cycle, 30 percent
modulation.
Sensitivity:
a-m___.____________ 5 uv (microvolt) or better for

10 mw output, with a signal-
plus-noise to noise ratio of
10 to 1.

C-W__ . 2 uv or better for 10 mw out-
put, with a signal-plus-noise
to noise ratio of 10 to 1.
I-f selectivity:
6 db (decibel)

down_____ _ ___ 6.5 ke
20dbdown___ _____ 13 ke
40dbdown_______ __ 20 ke
60db down_________ 28 ke

Power input:

For vehicular
operation:
6volts_________6.9 amperes, 41.4 watts.
12 volts_ . ____. 3.22 amperes, 38.6 watts.
24 volts . _____ 2.55 amperes, 61.2 watts.

For field

operation:

90 volts
(2 Battery
BA-419/U)__ 27 ma (milliampere).

1.5 volts
(1 Battery
BA-405/U) ._ 350 ma.

For fixed instal-
lation:

115 volts ac,
50 or 60 cyc_. 455 ma, 52.4 watts.

Antenna__ . _______ Mast Sections MS-116-A (2
ea), MS-117-A, and MS-
"118-A or any suitable reel

antenna.
Weight of receiver and
power supply in cabi-
net________ L 60.5 1b.

Weight of accessories___15.05 1b.

AGO 313A



6. Packaging Data

a. When packaged for export shipment, the components of Radio Receiving Set AN/GRR-5 are
placed in waterproof containers and are packed in a wooden export crate. Typical packaging is

illustrated in figure 3. The size, weight, and volume of the crate are indicated in the following chart:
Note. Items may be packaged in a manner different from that shown, depending on supply channel.

Type of Number of | Volume [

Height ‘Width Depth Total
packaging | crates (in.) (in.) (in.) (cu ft) ‘ weight (Ib)
e . S o S H e
R | f l \ - T
Domestic | 1 27% 1514 ‘ 461, 11.1 110
Export } 1 31 50 17 | 162

b. The following list indicates the contents of the cartons within the crate. See the packing list
attached to the crate for the exact contents.

Carton dimensions

(in.) j Contents Notes

Bag CW-206/GR containing:
Electron Tube Case
CY-1031/URR.
Mast Sections
2 MS-116-A
1 MS-117-A
1 MS-118-A

Power Cable Assemblies
CX-1358/U
CX-1359/U
CX-1360/U

Bag CW-212/U

Headset Cord CX-1334/U

Headset CW-49507-A
(Navy type)

10x6x44% __________ See packing list for items in Electron Tube

Case CY-1031/URR.

18x14x18% _________

Cover CW-211/U containing:
Electrical Equipment Cabinet
CY-615/URR

Receiver and power supply are secured into
the case. Shock mounting is secured to the
case.

Radio Receiver R-174/URR
Power Supply PP-308/URR
Mounting MT-768/ URR

Receiver-power supply interconnecting cable | Shipped already connected,

7. Table of Components

| T ! |

Required Height Depth I Length Volume Unit weight
Component ‘ No. (in.) (in.) (in.) (cu ft) (1b)
Electrical Equipment 1 1345 8% } 121% 1.1 8.6
Cabinet CY-615/URR.
Radio Receiver 1 5% 7% ‘ 12 .3 18.9
R-174/URR.
Power Supply 1 5% 8 12 3 26.
PP-308/URR. : |
Mounting MT-768/ URR 1 ' 514 9% ! 136 .13 7.
Cover CW-211/U 1 153% 11 14% 2.3 1.75
Bag CW-206/GR 1 27 44 3.5
Electron Tube Case 1 3 933 44z .07 2.9
CY-1031/URR.
Mast Section MS-116—-A 2 39% 15
Mast Section MS-117-A 1 39% 15

AGO 313A 3



CAUTION
INSTRUCTION BOOK LOCATED AT LOWER
PORTION OF RIGHT SIDE FILLER

INTERIOR PACK

3 RemMovE WATERPROOF BAG
AND LIFT INTERIOR PACK

2 REMOVE NAILS, 4 LiFT OUT SPARE PARTS
1 FROM MASTER CARTON USING NAIL PULLER, ‘ AND ACCESSORIES
g%gﬁY%i;ﬁii ~ REMOVE TOP, AND LIFT CARTON
OUT WATERPROOF
CARTON CAUTION
7 THIS FILLER
CONTAINS THE
CRADLE INSTRUCTION
BOOK
MASTER FILLER
CARTON
6 remoVE
JREMOVE CRADLE INSTRUCTION BOOK
AND FILLERS
L7 remove maIN carTON
TWO INCH \_WATERPROOF BAG | USED ONLY FOR TremoVE Man ¢
ORANGE BAND CRATE EXPORT SHIPMENT

10remove

BARRIER BAG
8REMO.VE BARRIER BAG
CARTON
11 remove
INSTRUCTION BOOK
gF’ULL ouT
CANVAS BAG ]2 LIFT OUT

EQUIPMENT
FROM CARTON

14 remove Two

STEEL STRAPS 15 REMOVE FILLER

16 remove
FILLER < EQUIPMENT

CRATING

13 rRemove

FILLERS T™ 295-4

Figure 3. Radio Receiving Set AN/GRR-5, packing and packaging.
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Required Height ‘ Depth ’ Length ‘ Volume Unit weight
Component No. (in.) (in.) (in.) (ecu ft) (1b)

Mast Section MS-118-A 1 39% .20

Bag CW-212/U 1 5% 11 13% b 1.5

Power Cable Assembly 1 96 1
CX-1358/1.

Power Cable Assembly 1 114 1.5
CX--1359/U.

Power Cable Assembly 1 24 .9
CX-1360/U. )

Headset Cord CX-1334/U 1 78 2

Receiver-Power supply 1 36 A
connecting cable.

Headset CW-49507-A 1 X
(Navy type).

Instruction book for 2 % 8 11 .03 .5
Radio Receiving Set
AN/GRR-5.

Total 75.55

Note. This list is for general information only. Refer to appropriate supply publications for information pertaining to requisition of spare

parts.

8. Description of Radio Receiving Set
AN/GRR-5
(fig.1)

a. Radio Receiving Set AN/GRR-5. This
equipment is a superheterodyne radio receiving
set designed for reception of a-m or c¢-w signals
within the frequency range of 1.5 me to 18 me.
The receiver and power supply are secured in
Electrical Equipment Cabinet CY-615/URR,
and the case is inserted into Cover CW-211/U.
Cover CW-211/U is secured to the cabinet with
snap fasteners and two straps which join
through the holes on the bottom skirt of the
power-supply panel. The front-panel control
markings have phosphorescent lettering to per-
mit operation in the dark.

Note. The phosphorescent lettering will be activated
for approximately 6 hours after it has been exposed to
daylight for a short period of time. To activate letter-
ing, a source of light such as a flashlight, may be used.

b. Radio Receiver R—-174/URR (figs. 4 and
12). Radio Receiver R-174/URR is an eight-
tube superheterodyne receiver designed for re-
ception of a-m or c-w signals within the fre-
quency range of 1.5 me to 18 me. The receiver
is secured into Electrical Equipment Cabinet
CY-615/URR by four latches located on the
sides of the case. The four holes located on the
sides of the receiver are used as finger grips
for removing the receiver from the case, and/or

AGO 313A

for the straps of battery Bag CW-212/U which
may be mounted on top of the case. On top of
the upper left-hand corner of the receiver is
the antenna mounting receptacle for the mast
sections. The front panel contains all the oper-
ating controls required for operating the re-
ceiver. These controls include the band switch,
antenna trimmer, output switch, a-f (audio-fre-
quency) and r-f (radio-frequency) gain con-
trols, bfo (beat-frequency oscillator) control,
function switch, manual-preset-tuning control,
dial-light switch, antenna posts, headset con-
nectors, and monitoring input receptacle.

¢. Power Supply PP-308/URR (figs. 4 and
13). Power Supply PP-308/URR is designed
to supply d-c voltages adequate to operate Radio
Receiver R-174/URR. The power supply is
secured into Electrical Equipment Cabinet CY-
615/URR by four latches located on the sides
of the case. The four holes located on the sides
of the power supply are used as finger grips
for removing the power supply from the case,
and the two holes on the bottom skirt are for
holding the straps of Cover CW-211/U. The
power supply can be operated from a 115-volt
a-c source in a fixed installation, or from a 6-,
12-, or 24-volt d-c source in a vehicular opera-
tion, or as a connecting point to the receiver
from 90- and 1.5-volt batteries. The front
panel contains the fuses, spare fuses, the var-
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ious controls for correct operation of the power 2 Mast Sections MS-116-A.
supply, and in addition, the loudspeaker for 1 Mast Section MS—-117-A.
the receiver. The various controls include the 1 Mast Section MS—118—A.
power-selector switch, power on-off switch, and 3 tubes, type 114
speaker on-off switch. ' ’ )
P Swite 3 tubes, type 1R5.

2 tubes, type 1U5.
2 tubes, type 3V4.

d. Minor Components of Radio Receiving Set
AN/GRR-5 (fig. 4). Included among the minor
components of Radio Receiving Set AN/GRR-5

are the headset, headset cord, mast sections, 2 tubes, type 6AGT.
and cable assemblies. See appendix II for com- 2 tubes, type CK1007.
plete descriptions. 2 tubes, type OB2.

COVER
cwW-2i1/u

RADIO RECEIVER
R-IT4/URR

FOWER SUPPLY

BAG PP-308B/URR

CW-212/0

MOUNTING

POWER CABLE MT-TEB/URR

ASSEMBLY
CX-1358/U POWER CABLE
~ , ASSEMBLY
MOUNTING HARDWARE CX-1358/U
HEADSET
NAVY TYPE
CW-43397°A ELECTRON
TUBE CASE

CY-1031/URR

BAG

HEADSET CORD CW-208/GR

CX-1334/,U

t POWER CABLE
ASSEMBLY
CX-1360/U

il g i

MAST
SECTIONS

MS 16 A, ;
WMa-HT7-AAND !
M3 -8 A : i
™ 295~g_j
Figuvre 4. Radio Receiving Set AN/GRR-5, operating components.
9. Running Spares 1 lamp, dial, 2-volt, .06-ampere, GE 49, or
. . 1.
Running spares are provided for all normally equa .
expendable items such as tubes, pilot lamps, and 1 V%brator Oak No. 6556, or equal.
fuses. All running spares except the mast sec- 1 vibrator Oak No. 6606, or equal.
tions are stored in Electron Tube Case CY- 1 fuse, l-ampere, type 3AG.
1031/URR. The tube case and mast sections 1 fuse, 3-ampere, type 3AG.
are stored in Bag CW-206/GR (fig. 4). Fol- 1 fuse, 4-ampere, type 3AG.
lowing is a list of running spares: 1 fuse, 8-ampere, type 3AG.

£ AGO 313a



10. Additional Equipment Required

a. The following power sources are not sup-
plied as part of Radio Receiving Set AN/GRR-5
but are required for its installation and opera-
tion:

(1) 115 volts ac, 50 or 60 cps (cycles per
second) for fixed installation.

(2) 6-volt, 12-volt, or 24-volt d-c storage

battery for vehicular installation.

Two 90-volt batteries in parallel (B--
and bias supply) and one 1.5-volt bat-
tery (filament supply) for field in-

(3)

b. If the radio set is to be installed in a ve-
hicle, a separate installation unit is supplied (or
must be requisitioned) for each vehicular in-
stallation, since such items as cables, junction
boxes, and mounting hardware vary with the
type of vehicle. The chart below indicates the
installation units which can be used with Radio
Receiving Set AN/GRR-5 for several vehicles.
The complete equipment consists of a basic unit
and an installation unit. The basic unit con-
sists of items common to practically all uses of
the radio set. The installation unit consists of
all components and accessories which are re-
quired to install the radio set in a specific

stallation. vehicle.
‘ Stock No.
Radio
Receiving . i s
Set i Type of vehicle Complete equipment ' Basic unit | Installation unit
. e -

AN/GRR-5 Carriage, motor multiple, gun, M16 1 2S52505-5-V69 l 252505-5 252505-5-V69/50
AN/GRR-5 Carriage, motor, twin, 40-mm gun, M19A1 252505-5-V97 1 2825055 282505-5-V97/50
AN/GRR-5 Carrier, personnel, half-track, M3A1 252505-5-V68 252505-5 252505-5-V68/50
AN/GRR-5 | Vehicle, armored, infantry, full track, T18E1 252505-5-V57 282505-5 282505-5-V57/50
AN/GRR-5 | Vehicle, armored, utility, M39 252505-5-V91 2525055 252505-5-V91/50

|
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CHAPTER 2
OPERATING INSTRUCTIONS

Section I. SERVICE UPON RECEIPT OF RADIO RECEIVING SET AN/GRR-5

11. Siting

a. External Requirements. The location for
radio equipment depends on the tactical situa-
tion and local conditions. Depressions, valleys,
and other low places generally are poor loca-
tions for radio reception because the surround-
ing terrain absorbs r-f energy. Weak or un-
desirable signals may be expected if the set is
operated under or close to steel bridges, under-
passes, power lines, or power units. Choose,
if possible, a location on a hilltop or elevation.
Flat ground is desirable. Normally, reception
over water is better than over land.

b. Interior Requirements. The shelter for the
equipment must meet the following require-
ments:

(1) Sufficient space must be available for
possible repair work.

(2) The receiver should be located near
connections for external power.

12. Uncrating, Unpacking, and Checking
New Equipment
(fig.3)

Note. For used or reconditioned equipment, refer to
paragraph 17,

a. General. When new equipment is received,
select a location where the equipment may be
unpacked without exposure to the elements and
which is convenient to the permanent or semi-
permanent installation of the equipment. The
location should be chosen so that the equipment
may be unpacked without damaging other
equipments.

Caution: Be careful in uncrating, unpacking,
and handling the equipment; it is damaged
easily. If it becomes damaged, a complete over-
haul might be required or the equipment might
be rendered useless.
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b. Step-By-Step Instructions for Uncrating
and Unpacking.

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

(2) Unpack the equipment as shown in
figure 3. (The crate and waterproof
bag are used only for export ship-
ments.)

(8) Place the equipment on a workbench
or near its final location.

(4) Inspect the equipment for possible
damage incurred during shipment.

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

Note. Save the original packing cases and
containers for both export and domestic ship-
mentg. They can be used again when the

equipment is repacked for storage or ship-
ment.

"|3. Installation of Receiver and Power

Supply

a. General. The receiver and power supply
may be used as a fixed-field installation, as a
vehicular installation, or as a portable field
installation. The radio set is shipped with tubes,
vibrators, fuses, pilot lamp, and crystal already
installed. Remove the power supply and re-
ceiver from Electrical Equipment Cabinet CY-
615/URR by opening the eight latches at the
sides of the cabinet, sliding the two units for-
ward, and disconnecting the plug and recep-
tacle at the rear of the receiver and power
supply, respectively. Loosen the covers by re-
moving the screws and loosening the captive
screws, and check to see that all tubes and vibra-
tors are firmly seated in their proper sockets
(figs. 5 and 6). See that the receiver-power
supply connecting cable (fig. 9) is connected
properly to the cabinet. When the check is com-
plete, reconnect the units and replace them in
the cabinet.
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Figure 6. Radio Receiver R—1 74/ URR, tube location.
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b. Field Installation. If the equipment is to
be exposed to the weather, keep the radio set
in Cover CW-211/U. In very hot weather, the
cover should be removed to provide proper
ventilation.

¢. Fized-Field Installation. If the equipment
is to be used as a fixed-field installation, remove
Cover CW-211/U from the radio set, remove
Electrical Equipment Cabinet CY-615/URR
from Mounting MT-768/URR, and secure the
shock-mount assembly with the six screws, nuts,
and lockwashers provided in the spare parts
bag. Figure 7 shows the location of the mount-
ing holes. The shock-mount assembly may be
used as a template to locate holes for drilling.

Replace Electrical Equipment Cabinet CY-615/
URR.

d. Vehicular Installation. In general, the
procedure outlined in ¢ above will be followed
for all vehicular installations. For specific pro-
cedures, refer to the instructions supplied with
the installation unit for the particular vehicle
(par. 10D).

14. Installation of Antenna Equipment

All components necessary to install the an-
tenna for field installations are provided in Bag
CW-206/GR. For vehicular installations addi-
tional equipment is supplied with the vehicular
installation unit.

0.265 DIA.
/_ 6 HOLES
(3 ) ’ . ’ / © (3)
r 1] i N
5 — o~ —
45 (o) (O) (o) (©) 7
38
i
L |
102 |
-— _GB_ -— — — — -— - # -
\ |
[}
|
°7
1 32_
—~ -
© © Q) ol
- Y,
I
5 = —é— -—— - —- 5 )
0] 0) ; O]
t’ ~ i ! et ‘J
!
| |
3l ' 3 3 35
2 | 2
NOTE:
ALL DIMENSIONS ARE IN INCHES. )
TOLERANCE +, T™ 295-9
Figure 7. Radio Receiving Set AN/GRR-5, location of mounting holes for shock-mount assembly.
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Caution: When unpacking, keep sand and
mud from the ends of the mast sections.

a. Freld Installations.

(1) Insert Mast Section MS-117-A into
internal threaded portion of Mast Sec-
tion MS—-118-A, and tighten. Insert
Mast Section MS—-116-A into internal
threaded portion of Mast Section MS—
117-A, and tighten. Insert Mast Sec-
tion MS-116-A into another Mast Sec-
tion MS-116-A, and tighten. Insert
Mast Section MS-116—A into receiver
at the left-hand front portion of the
top of the case, and tighten in place
(fig. 3R).

(2) If tactical operation requires the use
of a reel antenna, disregard a(1)
above, connect the antenna lead-in
wire to the post marked A on the
receiver panel, and connect post G to
a secure ground (fig. 12).

b. Vehicular Installations. Vehicular instal-
lations require the use of Mast Base AB-15/GR,
supplied with the installation unit. The locagion
of the antenna mast base, in most cases, is de-
termined by the vehicle. In general, the mast
base should be placed as high as possible. After
the location of the antenna is determined and
the mounting hole is drilled, install the mast
base (fig. 8) and antenna in accordance with the
instructions outlined below.

(1) Place one large rubber washer and the
upper insulator over the mounting
hole.

(2) Place the two small washers on the
stem of the mast base body.

(3) Insert the mast base body into the hole
in the upper insuiator.

(4) Place the other large rubber washer
on the lower insulator.

(5) The ground ring strap and hose clamp
supplied with the mast base are not
required for wire lead-ins. Store these
items in Bag CW-206/GR.

(6) Insert the lower insulator into the
mounting hole from underneath.

(7) Assemble the mast base by holding
the lower insulator and turning the
mast base body until the mast base is
secure.
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(8) Screw together Mast Sections MS-
116—-A (2 each), MS-117-A, and MS-
118-A, then turn the assembly into
the mast base.

(9) To attach the antenna lead-in to the
mast base, tin the end of the wire
lead-in and attach it to the binding
post on the lower insulator. Attach
the other end of the lead-in to the post

marked A on the receiver panel.
Ground the post marked G.
MAST BASE BODY >l
WASHERS \pc
UPPER INSULATOR é
RUBBER WASHER N7
MOUNTING SURFACE - = I
IN VEHICLE — %% =
BOLT 7 e
LOWER INSULATOR 1 B
RUBBER WASHER =
h
SOCKET
capP
BINDING POST
™ 295-8

Figure 8. Mast Base AB-15/GR, installation drawing.

15. Connections and Initial Adjustment

Set the POWER SELECTOR switch for the
desired mode of operation and make the ap-
plicable connections as described below.

a. 115-Volt A-C Operation (figs. 12 and 13).
Connect one end of Power Cable Assembly CX—
1358/U to POWER INPUT receptacle J105,
and secure the connector in place. Connect the
male end of the cable to a 115-volt a-c power
line.

b. 6-, 12-, or 24-Volt D-C Operation. Connect
Power Cable Assembly CX-1359/U to POWER
INPUT receptacle J103, and secure the connec-
tor in place. Connect the other end to the d-c
source. This end contains 2 lugs. Connect the
lug on the inner wire to the positive (+) ter-
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minal of the source, and connect the lug on the
shield to the negative (—) terminal of the
source.

¢. Dry-Battery Operation. Connect Power
Cable Assembly CX-1360/U to DRY BAT-
TERY receptacle J104, and secure the connector
in place. Connect Battery BA-405/U to the
plug on the cable nearest to the power supply
chassis, and then connect two Batteries BA—
419/U to the outer sockets on the cable. Secure
batteries in Bag CW-212/U.

Note. The initial adjustment below is not to be made

when the equipment is connected for dry-battery opera-
tion.

d. Initial Adjustment. Turn POWER ON-
OFF switch S103 to ON, and allow 5 minutes
for warm-up time. Slide the power supply unit
partially out of the cabinet (par. 13). Connect
a 20,000-ohms-per-volt meter to the filament
voltage test point (J102) on the right side of
the power supply (fig. 11) and adjust the fila-
ment voltage control (R116) until the meter
reads 1.4 volts de. If the proper voltage cannot
be obtained, refer to the equipment performance
checklist (par. 43). Replace the power supply?

e. Headset. Connect Headset CW-49507-A
(Navy type) to Headset Cord CX-1334/U.
Connect cord to either PHONES receptacle on
the receiver.

f. Monitoring Input. If the radio set is to be
used to monitor the output of another receiver,
to monitor the sidetone output of an associated
transmitter, or to supply a monitoring signal
to associated equipment, the MONITORING
INPUT receptacle must be connected to the
associated equipment. For this purpose, a nine-
conductor cable, terminated in a suitable plug,
is required. (Neither cable nor plug is supplied
with the radio set.) Circuit details of the con-
- nections to be made are included in paragraph
68.

16. Presetting Radio Receiver
R-174/URR
(fig. 12)

Presetting the receiver consists of adjusting
the MANUAL-PRESET TUNING mechanism
to allow instantaneous selection of any 10 de-
tented channels. A signal source (loosely
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coupled signal generator or distant transmitter)
is required for presetting each channel.

a. Preliminery Adjustments.

(1) Rotate the MANUAL-PRESET TUN-
ING control to see that all the num-
bered detents are situated within the
tuning azimuth by placing the arrowed
hole over all the detents.

(2) If a detent is not in the tuning range,
place either hole of the MANUAL-
PRESET TUNING control over the
detent nut, place the locking key over
the nut, and loosen.

(3) With the key in place on the nut, ro-
tate the control until the detent is
within the tuning azimuth. Tighten
and remove the locking key.

b. Setting the Preset Channels.

(1) Set the BAND SW, and MANUAL-
PRESET TUNING controls for the
desired channel frequency.

(2) Place the arrowed hole over the closest
(or desired) numbered detent by ro-
tating the MANUAL-PRESET TUN-
ING control.

(3) Loosen the numbered nut by using
the locking key assembly, and lift the
cam arm.

(4) Leave the locking key in place and
rotate the MANUAL-PRESET TUN-
ING control back to the channel fre-
quency.

(5) Push in the fine-tuning knob and make
a fine-tuning adjustment.

(6) Adjust the ANT. TRIMMER control
for maximum signal.

(7) Rock the fine-tuning control to insure
maximum signal.

(8) Tighten the numbered nut securing the
detent, push down the cam arm, and
remove the locking key.

(9) Write the band and frequency on the
detent-frequency chart located on the
front panel.

(10) Repeat the procedure for as many pre-
set channels as desired.
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Figure 9. Electronic Equipment Cabinet CY-615/URR, receiver and power supply removed.

17. Service upon Receipt of Used or
Reconditioned Equipment

a. Follow the instructions in paragraph 12
for uncrating, unpacking, and checking new
equipment.

b. Check the used or reconditioned equipment
for tags or other indications pertaining to
changes in the wiring of the equipment. If
changes in wiring have been made, note the

AGO 313A

changes in this manual, preferably on the
schematic diagram.

¢. Check the operating controls for ease of
rotation. If lubrication is required, refer to
the lubrication instructions in chapter 3, sec-
tion III.

d. Perform the installation, connection, and
presetting procedures given in paragraphs 13,
14, 15, and 16.

13



Rig ——

J102

14

Figure 10. Radio Receiver R—174/URR, rear oblique view.
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Section II. CONTROLS AND INSTRUMENTS

18. Radio Receiver R—-174/URR
(figs. 10, 12, and 40)

The following table lists the controls of the
receiver and indicates their funections:

Cortrol 1

Terminals A and G

Antenna input recep-
tacle (on top left
side).

R.F. GAIN control
(R32).

BAND SW. (S1)

ANT. TRIMMER
(C2).

Number detents
(0to9).

Fine-tuning control
(marked PULL
OUT BEFORE
PRESET TUN-
ING).

MANUAL-PRE-
SET TUNING
control (C1A,
C1B, C1C, and
C1D).

B.F.O. control (C44)

OUTPUT switch
(S4).

A.F. GAIN control
(R19A, R19B).

PHN.-C.W.-NET-
CAL. switch (S2).

DIAL LIGHT switch
(S3).

Antenna shorting
switch.
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Function

Provide means of connecting reel
antenna.

Provides means of connecting an-
tenna mast sections.

Controls the screen voltage of V1
and V4,

Selects band in which the receiver
is to be operated:

Position Band
1.1.5me to 2.7me
2.27Tme to 5 me
3.5 me to 9.5me
4.95me to 18 me

Peaks signal input reception.

Provide means for presetting as
many as 10 channels.

Fine tunes the receiver to the de-
sired frequency. Pulling out of
fine-tuning control, lifting of
the cam arm, and rotation of
the MANUAL-PRESET TUN-
ING control tunes the receiver
to any one of 10 preset channels.

Controls operating frequency of
receiver. Rotation of dial tunes
the receiver to the desired fre-
quency. A dial lock is provided
to prevent shifting after the
dial has been set.

Adjusts the bfo for zero-beat and
tone signal.

Connects the receiver to deliver
either a high-level or low-level
audio output, on the HIGH or
LOW nposition, respectively.

Adjusts the level of audio output.

Selects the type of operation,
PHN., C.W., NET, or CAL.

A momentary contact switeh to
illuminate the dial when tuning.
It also reduces the power output
of the receiver when operating
with OUTPUT switch S4 in the
HIGH position.

Provides means of shorting out
antenna when checking calibra-
tion of the receiver,

Control

PHONES jacks
(J2 and J3).
MONITORING IN-
PUT receptacle
(J1).

Receiver power in-
put receptacle
(J4) (on back of
chassis).

Function

Provide connections for two pairs
of headsets.

Provides for connection of the re-
ceiver with associated transmit-
ting or receiving equipment
(par. 68).

Provides connection for receiver-
power supply connecting cable.

19. Power Supply PP-308/URR
(figs. 11 and 13)

The following table lists the controls of the
power supply and indicates their functions:

Control

Funection

POWER SELECTOR!Selccts type of operation for

switch (S101).

BOWER switch
(S103)

SPEAKER switch
(S102).

Filament voltage test
point (J102) (on
right side of
chassis).

power supply. This switch may
be in any position for 115-volt
a-c operation except when the
receiver is operated with a
transmitter. The switch must
then be in either the 6V or
DRY BAT. position.
Turns power supply on or off.

Switches the loudspeaker in or
out of receiver output circuit.
Provides means for measuring
filament voltage for receiver.

Filament voltage con- ’Controls filament voltage for

trol (R116) (on
right side of chas-
sis).

POWER INPUT
receptacle (J103).

DRY BATTERY
receptacle (J104).

OPERATING
FUSES 110V, 1A —
24V.3A.-12V.4A .~
6V. 8A.

SPARE FUSES
receptacle.

tubes in receiver,

Power input connector for 115-
volt a-¢, 6-, 12-, or 24-volt d-¢
operation.
! Power input connector for dry-
battery operation.
Fuse power supply for different
power input voltages.

Retains spare fuses.
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Figure 12. Radio Receiver R-174/URR, front panel.
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Figure 13. Power Supply PP-308/URR, front panel.
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Section I1l. OPERATION UNDER USUAL CONDITIONS

Caution: Reception on the loudspeaker of
early models of the receiving set has a tendency
to become distorted after short periods of opera-
tion, because of air pressure which builds up
within the power supply and has no outlet. To
prevent this condition, loosen the cap of the
SPARE FUSES compartment before operating
the set. A hole has been drilled in the rear of the
SPARE FUSES compartment to allow reduc-
tion of air pressure. All units which incor-
porate this expedient have a caution notice
affixed to the lower flange of the receiver front
panel. '

20. Preliminary Control Setting

Before starting the equipment (and during
shut-down periods) set the front panel controls
as follows:

Control } Position

POWER SELECTOR 6V, 12V, 24V, or DRY.BAT.
switch. i

' OFF.

POWER switch
SPEAKER switch |ON (OFF, if headset is used
| alone).
OUTPUT &witch 1 HIGH (LOW when dry batteries
are used).

A.F. GAIN control
R.F. GAIN control

| Halfway clockwise.
Halfway clockwise.

NOTES
1. For 115-volt a-c operation, the POWER SELEC-
TOR switch may be in any position except when the

receiver is used with a transmitter. The switch must
then be in either the 6V or DRY BAT. position.

2. Although the OUTPUT switch normally is set
at LOW, when power source is dry batteries, it may be
set at HIGH for emergency. The normal LOW setting
conserves the patteries.

21. Reception of Modulated Signals

With the equipment connected properly for
the available power source (par. 15), and con-
trols set as directed in paragraph 20, operate
the equipment in the following manner.

a. Turn the POWER switch to ON.

b. If the equipment has not been used for
one week or longer, connect a 20,000-ohm-per-
volt meter to J102 on the power supply (fig. 11),
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and adjust R116 for a reading of 1.4 volts (par.
15d).

c. Set the BAND SW. switch (S1) to the
band which includes the desired frequency.

d. Turn PHN.-C.W.-NET-CAL. switch S2 to
PHN.

e. Tune the receiver to the desired frequency.
Depress the DIAL LIGHT switch while tuning,
only if the receiver is being operated in an area
that is poorly lit.

(1) If the desired frequency has not been
preset, tune to the signal by rotating
the outer ring of the MANUAL-PRE-
SET TUNING control.

(2) If the desired frequency has been pre-
set, pull out the fine-tuning control,
lift the cam arm, and rotate the
MANUAL-PRESET TUNING CON-
TROL until the arrowed hole is over
the desired numbered detent.

f. Adjust the ANT. TRIMMER control for
maximum output signal.

g. Adjust the R.F. GAIN and A.F. GAIN
controls to the desired level.

22, Code Reception

With the equipment connected properly for
the available power source (par. 15), and con-
trols set as directed in paragraph 20, operate
the equipment in the following manner.

a. Turn the POWER switch to ON.

b. If the equipment has not been used for a
week or longer, connect a 20,000 ohms per-volt
meter to J102 on the power supply (fig. 11),
and adjust R116 for a reading of 1.4 volts (par.
15d).

¢. Set PHN.-C.W.-NET-CAL. switch to C.W.

d. Set the BAND SW. switch (S1) to the
band that includes the desired frequency.

e. Tune in a coded signal and adjust the
B.F.O. control to obtain the desired pitch of
the beat note. The desired tone may be ob-
tained by setting the B.F.O. control to either
side of zero beat. Depress the DIAL LIGHT
switch for illumination, if necessary.

(1) If the desired frequency has not been
pbreset, tune to the signal by rotating
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the outer ring of the MANUAL-PRE-
SET TUNING control.

(2) If the desired frequency has been pre-
set, pull out the fine-tuning control,
lift the cam arm, and rotate the MAN-
UAL-PRESET TUNING CONTROL
until the arrowed hole is over the de-
sired numbered detent.

f. Adjust the ANT. TRIMMER for maximum
output signal.

g. Keep the R.F. GAIN control low for strong
signals to prevent overloading ; the volume can
be regulated by the R.F. GAIN control.

23. Net Operation

a. Repeat the procedure outlined in para-
graph 21 or 22, using the frequency of the net
control station.

b. Set a numbered detent (if available and
not already set) to this frequency channel.

c. Set the PHN.-C.W.-NET-CAL. switch to
the NET position.

d. Without disturbing the receiver, tune the
exciter of the local transmitter to the net-con-
trol-station frequency by tuning (the exciter)
for a zero-beat indication on the receiver.

e. Set the PHN.-C.W.-NET-CAL. switch to
the PHN. or C.W. position, as required.

f. Complete the tuning of the transmitter.

24. Calibration

To calibrate the receiver, perform the follow-
ing steps:

a. Turn the POWER switch to ON.

b. Adjust the filament voltage (par. 15d).

¢. Turn PHN.-C.W.-NET-CAL. to CAL.

d. Short the antenna with the shorting switch
and check the calibration of the MANUAL-
PRESET TUNING control over the complete
range of tuning for all four bands. A beat note
should be heard at every integral multiple of
200 ke. If necessary, tune ANT. TRIMMER
control for maximum beat signal. When the
beat note does not occur at integral multiples
of 200 ke, it is necessary to realine the receiver.

25. Stopping Procedure

a. Turn the POWER switch to OFF.

b. Turn the MANUAL-PRESET TUNING
control to the 1-f (low-frequency) end of the
tuning range of any band. This protects tuning-
capacitor plates.

Section 1V. OPERATION UNDER UNUSUAL CONDITIONS

Note. Radio Receiving Set AN/GRR-5 is waterproof
and should be kept in its cabinet at all times except for
maintenance purposes. Tighten cap of SPARE FUSES
compartment when set is not in use.

26. General

The operation of Radio Receiving Set AN/
GRR-5 may be difficult in regions of extreme
cold, heat, humidity, sand, mud, snow, ete. In
paragraphs 27, 28, and 29, instructions are
given on procedures for minimizing the effect
of these unusual operating conditions.

27. Operation in Arctic Climates

Subzero temperatures and climatic conditions
associated with cold weather may affect the effi-
cient operation of the equipment. Instructions
and precautions for operation under such ad-
verse conditions follow:

18

a. Handle the equipment carefully.

b. Keep the equipment warm and dry. If the
set is not in a heated inclosure, construct an
insulated box for the set. Keep the filaments of
the vacuum tubes lighted constantly, unless
this overtaxes the power supply.

¢. Wear a knitted woolen cap over the ear-
phones when operating in the open air with
headsets that do not have rubber earpieces.
Frequently, when headsets without rubber ear-
pieces are worn, the edges of the ears may
freeze without the operator being conscious of
this condition. Never flex rubber earcaps, since
this action may render them useless. If water
gets into the receivers, or if moisture condenses
within them, it may freeze and impede the
actuation of the diaphragm. When this hap-
pens, remove the bakelite cap and remove the
ice and moisture.
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d. When equipment which has been exposed
to the cold is brought into a warm room, it
will sweat and will continue to do so until it
reaches room temperature. When the equip-
ment has reached room temperature, dry it
thoroughly. This condition also arises when
equipment warms up during the day after ex-
posure during a cold night.

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

28. Operation in Tropical Climates

When operated in tropical climates, radio
equipment may be installed in tents, huts, or,
when necessary, in underground dugouts. When
equipment is installed below ground and when
it is set up iy swampy areas, moisture condi-
tions are more acute than normal in the tropics.
Ventilation usually is very poor, and the high
relative humidity causes condensation of mois-
ture on the equipment whenever the tempera-
ture of the equipment becomes lower than the
ambient air. To minimize this condition, place
lighted electric bulbs under the equipment.
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29. Operation in Desert Climates

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

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

¢. Never tie power cords, signal cords, or
other wire connections to the outside or inside
of the tent. Desert areas are subject to sudden
wind squalls which may jerk the connections
loose or break the lines.

d. Take care to keep the equipment as free
from dust as possible. Make frequent preven-
tive maintenance checks (ch. 3). Pay particular
attention to the lubricants.
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CHAPTER 3
ORGANIZATIONAL MAINTENANCE INSTRUCTIONS

Section - 1. ORGANIZATIONAL TOOLS

30. Tools and Material Used with Radio Screw driver, 214" blade

Receiving Set AN/GRR-5 Screw driver, 5” blade

Tools and materials used with the radio set Wrench set, midget

are listed in o and b below. b. Materials.
a. Tools. Cheesecloth, bleached, lint-free
Pliers TL-13, side cutting, 6” Paper, sand, flint No. 000
Pliers TL-103, diagonal cutting, 5” Solvent, dry-cleaning (SD) (Fed. spec. No.

Pliers TL-126, long chain nose, 6” P-S-661a)
T E ' TETUBE PIN STRAIGHTENER

-

TUBE
PULLER
BRISTOL ;
WRENCH =
dAMN LA
o
DOUBLE HEX .
WRENCH . _ .
SCREWDRIVER
TM295-15

Figure 14. Radio Receiving Set AN/GRR-5, tools supplied.
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31. Special Tools Supplied with Radio
Receiving Set AN/GRR-5

All the tools supplied with the radio set are
located on the top cover of the receiver (fig. 14)
except the locking key assembly which is se-
cured on the front panel. In order to have
access to the tools on the cover of the receiver,
remove the receiver chassis (par. 13). The use
of the special tools supplied is described below.

a. Tube Puller. When it is necessary to re-
move a tube, remove the tube puller from the
cover. Place the tube puller over the tube to
be removed. Press tool down firmly over the
tube until the wire mesh locks on the envelope.
Pull tube and tool upward while wobbling the
tube aroungd in the socket.” After the tube has
been removed from the chassis, remove the
tube from the tool by pushing the tube toward
the handle (fig. 15).

b. Bristol Wrench. The Bristol wrench is
used to loosen or tighten the setscrews on the
fine tuning knob and the gears on the band
switch and associated mechanisms. It also may
be used for the setscrews on the ANT. TRIM-
MER OUTPUT, and MANUAL-PRESET
TUNING controls.

¢. Wrench, Double Hexagonal. The double
hexagonal wrench is used for locking the ad-
justable slugs on the r-f, i-f (intermediate-fre-
quency), bfo, and ecrystal-calibrator trans-
formers and the r-f and oscillator trimmers.

d. Screw Driver. The screw driver is used
in conjunction with the double hexagonal
wrench for adjusting the trimmer capacitors
and the adjustable transformers. The screw
driver may be inserted through the hollow shaft
of the double hexagonal wrench.

e. Tube-Pin  Straightener. The tube-pin
straightener cannot be removed from the cover.

S
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STEP 2

TM 295-16

Figure 15. Radio Set AN/GRR-5, method of using tube puller.
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When a tube is to be inserted into the receiver,
either after maintenance or for replacement
purposes, the tube first should be inserted into
the pin straightener to aline the pins properly.

f. Locking Key Assembly. The locking key
assembly, located on the front panel of the re-

ceiver, is used to lock the preset channel de-
tents. It also may be used to turn the OUTPUT
and POWER SELECTOR switches, and to re-
move the screw which holds the spare fuses in
place.

Section Il. PREVENTIVE MAINTENANCE SERVICES

32. Definition of Preventive Maintenance

Preventive maintenance is work performed
on equipment (usually when the equipment is
not in use) to keep it in gdod working order
so that breakdowns and needless interruptions
in service will be kept to a minimum. Preven-
tive maintenance differs from trouble shooting
and repair, since its object is to prevent cer-
tain troubles from occurring. Refer to AR-
750-5.

33. General Preventive Maintenance
Techniques

a. Use No. 0000 sandpaper to remove cor-
rosion.

b. Use a clean, dry, lint-free cloth or a dry
brush for cleaning. ;

(1) If necessary, except for electrical con-
tacts, moisten the cloth or brush with
solvent (SD) ; then wipe the parts dry
with a cloth.

(2) Clean electrical contacts with a cloth
moistened with carbon tetrachloride;
then wipe them dry with a dry cloth.

Caution: Repeated contact of car-
bon tetrachloride with the skin or pro-
longed breathing of fumes is danger-
ous. Make sure adequate ventilation
is provided.

c. If available, dry compressed air may be
used at a line pressure not exceeding 60 pounds
per square inch to remove dust from inaccessible
places ; be careful, however, or mechanical dam-
age from the air blast may result.

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

34. Use of Preventive Maintenance
Forms

a. The information in paragraph 35 is pre-
sented as a guide to the individual making an
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inspection of equipment in accordance with in-
structions on DA AGO Forms 11-238 and 11-
239. The decision as to which items on the form
are applicable to this equipment is a tactical
decision to be made in the case of first echelon
maintenance by the communications officer/
chief or his designated representative, and in
the case of second and third echelon mainte-
nance, by the individual making this inspection.
Instructions for the use of each form appear
on the reverse side of the form.

b. The first two columns in the chart in para-
graph 35 serve as a cross reference between
the item numbers of DA AGO Forms 11-238
and 11-239 and the preventive maintenance
information in this manual.

35. Performing Preventive Maintenance

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

Caution: Do not tighten secrews, bolts, and
nuts carelessly. Fittings tightened beyond nor-
mal pressures for which they are designed will
be damaged or broken.

DA AGO | DA AGO
Form Form
11-238 11-239 Preventive maintenance operations
item No. | item No.
DAILY

1 1 Check for completeness and general
condition of equipment. The com-
ponents are listed in paragraph 7
and illustrated in figure 4.

2 . 2 Check suitability of location and in-
stallation for normal operation.

3 3 Clean dirt and moisture from antenna,
headsets, connectors, jacks, plugs,
carrying bags, and component pan-
els.
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DA AGO | DA AGO DA AGO | DA AGO
Form Form Form Form
11-238 11-239 Preventive maintenance operations 11-238 11-239 Preventive maintenance operations
item No. | item No. - item No. | item No.
DAILY—continued. MONTHLY—continued
4 4 Inspect the seating of readily acces- 21 Insert fixed capacitors for leaks,
sible pluck-out items: tubes, crys- i bulges, and discoloration.
tals, lamps, fuses, and vibrators. .
e e . 22 Inspect relay for loose mountings,
5 5 Inspect controls for binding, seraping, :
. . burned, pitted, or corroded contacts;
excessive looseness, worn or chipped L
A iy . misalinement of contacts and
gears, misalinement, positive action. LT Hicient . + N
6 6 Check for normal operation (par. 43). ts)pr(ling; 1;15111 cen Sp(;l]:,g ensmtn,
WEEKLY inding of plungers and hinge parts.
Caution: Disconnect all power be- 23  |Inspect variable capacitors for dirt,
fore performing the following opera- moisture, and loose mountings.
tions. Upon completion, reconnect . . .
power arfl check for satisfactory oper- 24 Inspect resistors, bush'mgs, and insu-
ation. lators for cracks, chippings, blister-
7 7 Clean and tighten exterior of compo- ing, discoloration and moisture.
nents and case, mounting, antenna 25 Inspect terminals of large fixed capac-
posts, and connectors. . itors and resistors for corrosion,
8 8 Inspect case, fr:ont panels, mounting, dirt, and loose contacts.
antenna terminals, and exposed met-
al surfaces for rust, corrosion, and 26 | Clean and tighten switches, terminal
moisture. blocks, relay case, and interior of
9 9 Inspect cords, cables, wires, and shock chassis not readily accessible.
mot.mt f.or cui':s, breaks, fra.ymg, de- 27 Inspect terminal blocks for loose con-
terioration, kinks, and strain. nections. cracks, and breaks
10 10 Inspect mast sections and antenna for ’ ’ :
| eccentricities, corrosion, loose fit, 29 Lubricate equipment in accordance
and damaged insulators and reflec- with applicable Department of the
tors. Army lubrication order.

11 11 Inspect all canvas items and technical . .
manuals for tears, mildew, or fray- 31 Clean a.nd tighten connections and
ing. mountings for transformers, chokes,

12 12 Inspect for looseness of accessible potentiometers, and rheostats.
items; switche‘s, knobs, jacks, con- 32 Inspect transformers, chokes, and po-
nectors, eh.ectrlcal transformers, re- tentiometers for overheating and oil
lay, capacitors, and pilot light as- leakage.
sembly.

13 13 Inspect storage batteries for dirt, loose 33 |Before shipping or storing, remove

\ terminals, electrolyte level and spe- batteries.
cific g_rawty, and damaged cases. 35 Inspect batteries for shorts and dead
14 14 Clean dial window. cells
16 16 Inspect shelters and covers for ade- ’
’ quacy of weatherproofing. 36 Inspect for leaky waterproof gaskets
and worn or loose parts.
L .
MONTHLY 37 Check adequacy of moistureproof and
19 Inspect electron tubes for loose enve- funeioroof treatment
lopes, cracked sockets, and insuffi- gipro ’
cient socket spring tension; clean 38 If deficiencies noted are not corrected

i dust and dirt carefully; check emis-
sion of tubes.

Section 11I. LUBRICATION

36. Lubrication Instructions

Caution: Do not allow lubricating oil to con-
tact material such as rubber, paint, and certain
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during inspection, indicate what ac-
tion was taken for correction.

plastics on which the lubricant may have a

solvent effect.

a. Approximately once a month clean exposed
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pearing surfaces of switch detents, band-switch
mechanisms, and fasteners, and sparingly apply
oil, lubricating, preservative, special (PL-Spe-
cial). Remove excess oil to prevent possible mal-
functioning of other parts, especially switch
contacts.

b. Approximately once every 6 months, lu-
bricate the tuning drive gears. KExpose the
gears by removing the receiver from the cabinet
and the top cover from the receiver, and where
possible, wipe the gears clean with a lint-free
cloth moistened with solvent (SD); thén wipe
with a dry cloth. Lubricate by applying Grease
MIL-G-3278 to the gear teeth, and turn the
gear assembly to spread a light coating of
grease evenly on all gear teeth. Wipe away
excess grease from face of gears.

Note. If grease is removed from the two setscrews
located on the dial-gear hub of the gear assembly, it
should be replaced.

¢. Grease MIL-G-3278 contains a rust and
corrosion inhibitor. It may be used in regions

which have temperatures ranging from —70°
F to 4+160° F.

37. Lubrication Under Unusual
Conditions

a. Arctic Regions. Lubricants which are
satisfactory at moderate temperatures stiffen
and solidify at subzero temperatures; as a re-
sult, moving parts bind or become inoperative.
When preparing the equipment for low-tem-
perature operation, see that lubricants used
for moderate temperatures are thoroughly re-
moved. Even small amounts of such lubricants,
if allowed to remain, may impair the operation
of moving parts. Be sure to use Grease MIL~
G-3278 as specified.

b. Tropical or Desert Regions. High tem-
peratures and moisture caused by rain, conden-
sation, etc., may cause lubricants which are
normally satisfactory to flow from moving parts
and other surfaces. Inspect the equipment daily
and lubricate it as required; use Grease MIL-
G-3278.

Section 1V. WEATHERPROOFING

38. Weatherproofing

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

b. Tropical Maintenance. A special mois-
tureproofing and fungiproofing treatment has
been devised which, if properly applied, pro-
vides a reasonable degree of protection. This
treatment is explained in TB SIG 13 and TB
SIG 72. The equipment is given the moisture-
proofing and fungiproofing treatment at the
factory and it is only necessary to use this
treatment when parts are replaced or repaired.

¢. Desert Maintenance. Special precautions
necessary to prevent equipment failure in areas
subject to extremely high temperatures, low
humidity, and excessive sand and dust are ex-
plained in TB SIG 75.

d. Winter Maintenance. Special precautions
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necessary to prevent poor performance or total
operational failure of equipment in extremely
low temperatures are explained in TB SIG 66
and TB SIG 219.

39. Rustproofing and Painting

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

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

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

AGO 313A



Section V. TROUBLE SHOOTING AT ORGANIZATIONAL MAINTENANCE
LEVEL

40. Scope

a. The trouble shooting and repair work that
can be performed at the organizational mainte-
nance level is necessarily limited in scope by
the tools, test equipment, and replaceable garts
issued, and by the existing tactical situation.
Accordingly, trouble shooting is based on the
performance of the equipment and the use of
the senses in determining such troubles as
burned-out tubes, damaged insulators, ete.

b. The paragraphs which follow in this sec-
tion help in determining which of the compo-
nents is at fault and in localizing the fault in
that component to the defective item, such as a
tube or fuse.

41. Visual Inspection

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

(1) Improperly connected or broken power
cords or plugs.

(2) Improperly connected headphones.

(3) Burned-out fuses.

(4) Defective tubes.

(5) Relay contacts burned or pitted be-
cause of overloads.

(6) Inactive (dirty or cracked) crystal.

(7) Defective switches.

(8) Defective vibrators.

(9) Defective gear or tuning mechanism.

(10) Dirty or bent plates of variable capac-
itor.

b. When failure is encountered and the cause
is not immediately apparent, check as many of
the above items as is practicable before start-
ing a detailed examination of the radio set. If
possible, obtain information from the operator
of the equipment regarding performance at the
time trouble occurred.
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¢. Visually inspect the antenna for obvious
abnormalities.

42. Trouble Shooting by Using Equip-
ment Performance Checklist

a. General. The equipment performance
checklist (par. 43) will help the operator to
locate trouble in the equipment. The list gives
the item to be checked, the conditions under
which the item is checked, the normal indica-
tions and tolerances of correct operation, and
the corrective measures the operator can take.
To use this list, follow the items in numerical
sequence.

b. Action or Condition. For some items, the
information given in the action or condition
column consists of specific control settings with
which the item is to be checked. For other
items, it represents an action that must be taken
to check the normal indication given in the
normal indications column.

¢. Normal Indications. The normal indica-
tions listed include the visible and audible signs
that the operator should perceive when he
checks the items. If the indications are not
normal, the operator should apply the recom-
mended corrective measures.

d. Corrective Measures. The corrective meags-
ures listed are those that the operator can make
without turning in the equipment for repairs.
A reference in the table to chapter 5 indicates
that the trouble cannot be corrected during
operation and that trouble shooting by an ex-
perienced repairman is necessary. If the re-
ceiver is completely inoperative or if the recom-
mended corrective measures do not yield re-
sults, trouble shooting is necessary. However,
if the tactical situation requires that communi-
cation be maintained, and if the set is not
completely inoperative, the operator must main-
tain the set in operation as long as it is possible
to do so.
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43. Equipment Performance Checklist

Ttem Action or Normal Corrective
No. Ttem condition indications ‘measures
1 Antenna. Mast Sections MS-116-A ’
(2 ea), MS-117-A, and
MS-118-A connected
to antenna input, or
reel antenna connected
to terminal A on front
panel. G terminal con-
nected to a secure
‘ ground.
2 Teadset CW-49507—  Headset plugged into
P A (Navy type). Headset Cord CX~
- 1334/U which is con- )
R | nected to PHONES
' jack.
E 3 PHN.C. W.-NET-  Setto PHN. position.
CAL. function |
P switch. :
4 AF. GAIN control. Set to maximum clock-
A ‘ wise position. .
5 OUTPUT HIGH- | Set to HIGH position
R ‘ LOW switch. (LOW when dry bat-
‘ teries are used).
A \ 6 R.F. GAIN control. Set to maximum clock-
f wise position.
T | 7 POWERON-OFF i Set to OFF position.
switch. i
Y 8  SPEAKER ON-OFF | Setto ON position,
switch.
R 9  POWER SELECTOR Set to 6V, 12V, 24V, or
I 6V-12V-24V-DRY DRY BAT. position de-
Y BAT. switch. |  pending on voltage
source. For 115-volt
a-c operation, set
] switch to 6V or DRY
| BAT. position. (See
f . par. 20).
10 ' Power Cable Assem-  Connected to POWER Fasten securely. Connect
bly CX-1358/U, INPUT or DRY BAT- according to instruc-
CX-1359/U, or |  TERY receptacle. tions given in para-
i CX-1360/1T. | Other end connected to graph 15.
1 | power source.
1 11  POWER ON-OFF Set to ON position. After short warm-up Check proper fuse and
S switch. period, rushing noise is tubes. Refer to chap-
| heard in speaker and ter 5.
T headset.
12  Filament voltage con- A 20,000-ohm-per-volt ' Voltage should be 1.4 Adjust filament-voltage
A ! trol. meter connected to volts de. control. Check vibra-
1 J102 and chassis. tor £102 and power-
R | | supply tubes. Refer to
| | chapter 5.
T 13 ‘ DIAL LIGHT switch. | Depress. ' Dial light is illuminated. | Check light, and switch

S3. Refer to chapter 5.
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Ttem
No.

Ttem

Action or
condition

Normal
indications

Corrective
measures

td

ad &

= - <> BT -

14

15

16

17

18

19

20

21

BAND SW., PHN.-
C.W.-NET-CAL.
switch, and MAN-
UAL PRESET
TUNING control.

ANT. TRIMMER.

R.F. GAIN and A.F.
GAIN controls.

OUTPUT HIGH-

. LOW switch.

MANUAL-PRESET
TUNING control.

BAND SW.

i
|
1
i
|
|

PHN.-C.W.-NET-
CAL. switch.

B.F.O. control.

PHN.-C.W.-NET-
CAL. switch.

Set BAND SW to posi-
tion 1 and PHN.-C.W.-
NET-CAL. switch to
CAL. Rotate MAN-
UAL-PRESET TUN-
ING control over en-
tire band.

Adjust for maximum sig-
nal strength.

Turn counterclockwise.
Set to LOW position.

Tune across the entire
band as test signals
are applied. :

Check each band. Use the
procedure in steps 14
and 17.

Rotate to C.W. position.
Provide a C-W test
signal.

Rotate B.F.O. trimmer.

Set to CAL. position. Ro-
tate MANUAL-PRE-
SET TUNING control.

Signal heard every 209
ke on all bands.

Signal strength varies as
ANT. TRIMMER is
adjusted.

: Signal strength de-

creases.

;Strength of output sig-

nal decreases.

Signals appear at re-
spective test frequen-
cies.

Same as normal indica-
tions in steps 14 and
17.

Tone signal should be
heard.

Tone signal varies in
pitch.

Signals heard every 200
kc on all bands. If nec-
essary tune ANT.
TRIMMER control for
maximum beat signal.

If signals are weak or
not obtained, check
tubes in the receiver
and power supply.

Inspect ANT. TRIM-
MER for bent plates.
Refer to chapter 5.

! Check tubes. Refer to

chapter 5.
Refer to chapter b.

Refer to chapter b.

Refer to chapter 5.

Rotate B.F.O. control.
Check V7. Refer to
chapter 5.

Refer to chapter 5.

Check V5. Check erys-
tal. Refer to chapter 5.

"goHrHwm

22

POWER ON-OFF
switch.

Turn to OFF position.

No signals are heard.

Check switch S103. Refer
to chapter 5.

AGO 313A
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CHAPTER 4
THEORY

Section I. POWER SUPPLY PP-308/URR

44, Block Diagram
(fig. 16)

a. Operating voltage for the receiver is ob-
tained from Power Supply PP-308/URR. This
unit operates from a standard 115-volt 60-cycle
line; a 6-, 12-, or 24-volt, d-c vehicular storage
battery; or a 90-volt and 1.5-volt dry-battery
source. Output voltages are 90 volts dec =3
volts, 1.4 volts de, and —4.2 volts de.

b. For 115-volt a-c operation, the line volt-
age is stepped down by a transformer and the
lower voltage is supplied to rectifier CR101 (fig.
18). The rectified voltage energizes relay K101.
When relay K101 is energized, the 115-volt a-c
line is completed to the rectifier circuit associ-
ated with V102, and the output of rectifier
CR101 is supplied to filament voltage vibrator
E102. Bias and hv (high voltage) are developed
by the circuit associated with V102. Filament
voltage is developed by V104, E102, and CR102.
Regulator tubes V101, V108, and V104 main-
tain substantially constant output voltages.

c. For 6-volt, 12-volt, or 24-volt operation,
the input voltage energizes vibrator E101,
which develops an alternating voltage to drive
the rectifier circuit associated with V102. Rec-
tification, filtering, and regulation are the same
as for 115-volt a-c operation. E102 also is
energized by the input voltage (X101 is in-
operative) and, in conjunction with V104 and
CR102, develops filament voltage.

d. For dry-battery operation, the voltages are
supplied from the batteries to the receiver
through the power supply.
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45. H-v Rectifier, Filament Voltage, and
Voltage Regulation Circuits
(fig. 17)

a. In all modes of operation, except dry-bat-
tery, the h-v rectifier develops the B+, bias,
and filament voltages for the receiver. Voltage
regulation is used to deliver a constant output
despite changes in input voltage. In the fol-
lowing analysis, the circuits connected to the
secondary of transformer T102 (common to all
modes of operation) are discussed in detail.
Primary voltage of T102 is discussed in detail
in the analysis of the different modes of opera-
tion (pars. 46 through 50).

b. High voltages from the transformer sec-
ondary are connected to the plates of rectifier
tube V102 (type CK1007) through hash filters
L111 and L112. Capacitor C113 is a buffer for
the vibrator circuit associated with the primary
of T102 during 6-, 12-, and 24-volt operation
(pars. 47 through 49). Since each plate is con-
nected to opposite ends of the transformer sec-
ondary and the center tap is returned to ground
through resistor R109 (or resistors R108 and
R109), tube V102 operates as a conventional
full-wave rectifier. The pulsating de is filtered
by capacitor C114 and bleeder resistor R110.

c. Resistor R108 in the B— circuit is shorted
to ground through section 6, rear, of POWER
SELECTOR switch S101 for all modes of oper-
ation except DRY BATTERY, and resistor
R109 is used to develop bias for tubes V7 and
V8 in the receiver. For DRY BATTERY oper-
ation, resistor R108 is added in series with
R109. The bias voltage is supplied to the re-
ceiver through pin 8 of J101.
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Figure 16. Power Supply PP-308/ URR, block diagram.

d. For 115-volt a-c operation, the positive
voltage across capacitor C114 is supplied to
the receiver through series regulator V101, re-
sistor R111, contacts 3 and 2 of relay K101,
and pin 6 of J101. For d-c operation, contacts
of POWER SELECTOR switch S101 and con-
tacts 1 and 2 of K101 are used in place of relay
contacts 3 and 2.

e. The positive voltage across C114 also is
supplied to contacts of filament voltage vibrator
E102 through a series circuit which includes
regulator V104, resistors R115 and R116, the
primary winding of T103, and chokes L109 and
L110. Operation of the vibrator is explained
in g below.

f. Series regulators V101 and V104 maintain
the receiver B+ and filament voltages constant,
despite changes in input voltage. For this pur-
pose, the full positive output across C114 is sup-
plied to the plates and screens of V101 and V104
and the control grids of these tubes are main-
tained at a constant potential by the action of
reference-voltage regulator V103. The refer-
ence-voltage regulator is connected in series
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with current-limiting resistor R113 between
the full B+ output and ground. If the B
voltage increases or decreases, the resistance of
V103 changes so as to maintain a constant volt-
age across the tube. It is this constant voltage
which is supplied to the control grids of V101
and V104. In the case of V104, the voltage is
supplied through isolation and grid-current-
limiting resistor R114. Although the control
grids of the regulators are held at a constant
potential, variations in B4 voltage (because of
the variations of input voltage) are present at
the plates of these tubes. Variation in plate
voltage causes a change in plate current and a
corresponding change in cathode bias. Although
an increased plate potential lowers the resist-
ance of the regulators, the resultant increase
in bias raises the resistance. Similarly, de-
creased plate voltage causes increased resistance
and decreased cathode bias, but the decreased
bias causes a decrease in resistance. The over-
all effect is a substantially constant load poten-
tial at the cathodes of V101 and V104. The
cathode potential of V101 is supplied to the re-
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ceiver as B+ voltage (d above) and the cathode
potential of V104 is supplied to the filament-
voltage vibrator, E102. Potentiometer R116 in
the cathode circuit of V104 provides a means of
adjusting the level of voltage which is supplied

to the vibrator.

Note. The metal cases of the 6AGT regulator tubes
are connccted to the suppressor grids which are at a
high potential above ground. Do not replace the insul-
ated clamps used on the 6AGT tubes with the metallic

clamps used on the CK1007 tube.

g. Filament voltage for the receiver is de-
veloped when the coil of vibrator E102 is ener-
gized. For 115-volt a-c operation, the coil is
energized by the rectified output of TI101

through normally open contacts 20 and 21 of
relay K101, For 6-, 12-, or 24-volt d-c opera-
tion, a d-¢ voltage is supplied to the coils
through normally closed contacts 21 and 22 of
relay K101 (pars. 47 through 49). D-c voltage,
to be interrupted by the vibrator, is supplied
from the cathode circuit of V104 through the
primary of transformer T103 and coils L109
and L110. Capacitors C115, C116, and C117, in
conjunction with 1108, L109, and L110, are
hash filters. Changing the setting of R116 regu-
lates the d-c voltage to the vibrator. C119 is
the buffer capacitor. The interrupted d-c volt-
age is stepped down by transformer T103 and
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Figure 17. Power Supply PP-308/ URR, h-v rectifier, voltage regulator, and filament voltage supply,
functional schematic.
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fed to selenium rectifier CR102, located on Elec-
trical Equipment Cabinet CY-615/URR,
through pins 2 and 4 of J101. The filter circuit,
connected to the center tap of the secondary
winding of T103, consists of L.106, L.107, C110,
and C111. The filament voltage is fed to jack
J102 and to pin 11 on J101 through relay K101
contacts 6 and 5, for 115-volt a-c operation, or
through POWER SELECTOR switch S101 and
normally closed contacts 4 and 5 of relay K101
for d-c¢ operation.

46. Analysis of 115-volt A-c Operation
(fig. 18)

For 115-volt a-c cperation, the line voltage
is supplied directly to h-v transformer T102
(par. 45b) and a stepped-down a-c voltage is
supplied to the driving coil of filament-voltage

J103
POWER
INPUT
D A
®
1 TIOl 3
cloza |
1UF H7v.
50-60
c1028 CPS
IF == =
2

vibrator £102 (par. 45¢). Operation of power
supply on 115 volts ac is independent of the
setting of POWER SEIECTOR switch S101.
Circuit details are as follows:

a. The 115-volt line at contacts A and D of
POWER INPUT receptacle J103 is connected to
the primary of T101 through fuse F101 (110V.
1A), and section 1 of POWER ON-OFF switch
S103. Capacitors C102A and C102B are line
filters. The secondary voltage of T101 is recti-
fied by CR101, filtered by C101, and fed to the
operating coil of relay K101. When K101 is
energized, the 115-volt a-c¢ line is completed to
the primary of T102 through relay contacts 14
and 13, and the 6-volt d-¢ output of the rectifier
is supplied to filament-voltage vibrator E102
through relay contacts 20 and 21.

b. In this mode of operation, winding 1-4 of
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SWITCH SECTIONS DESIGNATED NO. | ARE
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Figure 18. Power Supply PP-308/ URR, 115-volt a-c operation, functional schematic.
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T102 is connected as a secondary winding, and
the voltage developed is used for the ﬁlaments
of V101 and V104. The filaments are series con-
nected across the winding in series with resistor
R101, contacts 9 and 8 of relay K101, and con-
tacts 11 and 12 of relay K101.

¢. The voltage across secondary winding 13—
14-15 of T102 is supplied to the h-v rectifier

where it is utilized as explained in paragraph
45.

47. Analysis of 6-volt D-c Operation
(fig. 19)

For 6-volt d-c operation, the input voltage
is supplied directly to the driving coil of fila-
ment-voltage vibrator E102 (par. 45¢9) and to
the coil and contacts of input vibrator E101.
Vibrator E101 develops an a-c voltage which is
supplied to the primary of T102.

a. The 6-volt d-c potential required to ener-
gize the vibrator is supplied from contact B of
J103 to contact 3 of E101 through section 1 of
S101, fuse F104 (6V. 8A.), paralleled contacts
7 and 8 of sections 1 and 2 of S103, normally
closed contacts 23 and 24 of relay K101, section
2 of 8101, and L101. The combination of capac-
itor C104 and coil 1.101 make up a hash filter.
~ Sections 1 and 2 of S103 are connected in paral-
lel to prevent burning of the contacts.

b. The 6-volt d-c potential to be interrupted
at contacts 2 and 5 of E101 is fed from contact
B of POWER INPUT receptacle J103 to con-
tact 2 of input vibrator E101 through section
1 of POWER SELECTOR switch S101, fuse
F104, section 2 of POWER ON-OFF switch
S103, contacts 26 and 25 paralleled by contacts
27 and 28 of relay K101, section 3 of S101,
winding 7-6 of T102, section 4, front, of S101
and L102. The 6-volt d-c potential at terminal
7 of T102 also is fed to contact 5 of E101
through the primary winding 7-8 of T102, sec-
tion 1 of S101, and L.104. The voltage to be
interrupted at contacts 1 and 4 of E101 is taken
from the junction of contacts 25 and 28 of K101
and is fed to terminal 4 of T102 through section
3 of S101. From terminal 4 of T102, the voltage
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is fed to contact 1 of E101 through winding
4-3 of T102, section 2 of S10%, and L105. The
voltage at terminal 4 of T102 also is fed to con-
tact 4 of E101 through winding 4-5 of T102,
section 6, front, of S101, and L103. L101
through L.105 and C104 through C108 are hash
filters. Capacitor C109 is a line filter. Capaci-
tor C112 is a buffer capacitor. When the villra-
tor is energized, pulsating d-c¢ voltage is de-
veloped across windings 3-4—-5 and 6-7-8 of
T102. The secondary circuits of T102 are the
same as described in paragraph 45.

¢. The 6-volt potential at contact B of
POWER INPUT receptacle J103 also is sup-
plied to the operating coil of filament- voltage
vibrator E102 through section 1 of S101, fuse
F104, paralleled contacts 7 and 8 of sections 1
and 2 on 8103, normally closed contacts 23 and
24 of relay K101, section 1 of S101, and con-
tacts 22 and 21 of relay K101. (Refer to para-
graph 45¢g for circuit details of vibrator E102.)

d. For 6-volt operation, the heaters of V101
and V104 are connected in parallel. The 6-volt
d-c potential required for the heaters is taken
from the junction of contacts 25 and 28 of K101
and is supplied through contacts 7 and 8 of
K101 to pin 2 of V101, and through section 5
of S101 and contacts 10 and 11 of K101 to pin
2 of V104. Pins 7 of V101 and V104 are con-
nected together and completed to ground
through section 3 of S101 and contacts 18 and
19 of K101.

48. 12-volt D-c Operation
(fig. 20)

The circuit of the power supply for 12-volt
operation is similar to that for 6-volt operation,
except for the addition of series resistance to
limit the current to the vibrator coils, the use
of different taps on transformer T102, the series
connections of the heaters of V101 and V104,
and the fuse used.

a. Voltage for the driving coil of vibrator
E101 is supplied from J103, contact B, through
section 1 of POWER SELECTOR switch S101,
fuse F103 (12V.4A.), parallel contacts 7 and
8 on sections 1 and 2 of POWER ON-OFF
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switch S1083, contacts 23 and 24 of relay K101,
section 2 of S101, resistor R104, and L101.
R104 drops the 12-volt input voltage to the 6
volts required to energize E101. The combina-
tion of L101 and C104 makes up a hash filter.

D. The 12-volt d-c potential to be interrupted
by the vibrator is fed from POWER INPUT
receptacle J103, contact B, to pins 1 and 5 of
vibrator E101. The voltage is fed through sec-
tion 1 of POWER SELECTOR switch S101,
fuse F'103, section 2 of POWER ON-OFF switch
S103, contacts 26 and 25 paralleled by 27 and
28 of relay K101, to section 3 of POWER SE-
LECTOR switch S101. From this point, the
voltage is supplied to contact 5 of E101 through
winding 6-9 of T102, section 1 of S101, and
1.104, and to contact 1 of E101 through winding
5-2 of T102, section 2 of S101, and L.105. C112
is a buffer capacitor ; capacitors C107 and C108,
in conjunction with L104 and L105, are hash
filters. The interrupted voltage is used as the
primary voltage for T102. High voltage is de-
veloped in the secondary of T102 in the same
manner as described in paragraph 45.

c. Voltage for the driving coil of vibrator
E102 is taken from the junction of contact 24
of K101 and contact 12 on section 2 of S101,
and supplied through section 1 of S101, resistor
R102, contacts 22 and 21 of K101, and L108.
Resistor R102 drops the input voltage to 6 volts.
Operation of E102 is described in paragraph
45¢.

d. In the 12-volt operation, the heaters of
V101 and V104 are connected in series. The
required 12-volt potential is taken from the
junction of paralleled contacts 27-28 and 26-25
on K101 (e above) and is connected across the
heater through contacts 7 and 8 of K101, con-
tacts 11 and 10 of relay K101, section 3 of
S101, and contacts 19 and 18 of relay K101.

e. The 12-volt d-c potential availahle at con-
tact 24 of K101 also is connected through sec-
tion 4, rear, of S101 to pin 7 of J101. This
potential is used for receiver disabling.
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49. 24-volt D-c Operation
(fig. 21)

In 24-volt operation, the circuit of the power
supply is the same as for 12-volt operation, ex-
cept for the addition of voltage-dropping re-
sistors, a change in the winding used as pri-
mary of T102, and the use of fuse F102 (24V.
3A.).

a. In this mode of operation, resistors R102
and R103 are in series, and R104 and R105 are
in series, to limit the current to the driving
coils of the vibrators. Operation of the vibra-
tors is the same as for 12-volt operation. Wind-
ings 1-5 and 6-10 are used as the primary of
transformer T102. Resistor R107 is used to
limit the current through the primary windings,
thus reducing the primary interrupted voltage
to give a secondary voltage of the same magni-
tude as the other modes of operation.

b. The filaments of V101 and V104 are con-
nected in series, with resistor R106 to limit the
current and to reduce the 24 volts input to 12
volts across the heaters.

¢. The 24-volt d-c potential is taken from con-
tact 24 of K101 and connected through section
4, rear, of S101 to pin 1 of J101 as a receiver
disabling voltage source.

50. Dry-battery Operation
(fig. 22)

In dry-battery operation, the power supply
is used merely as a connecting device.

a. B+ voltage (90 volts de) is fed from DRY
BATTERY receptacle J104, contact A, to pin
6 of J101 through section 1 of POWER ON-
OFF switch S103, section 4 of POWER SELEC-
TOR switch S101, and contacts 1 and 2 of re-
lay K101.

b. Filament voltage (1.4 volts de) is fed
from J104, contact B, to J102 and pin 11 of
J101, through section 2 of S103, section 5 of
S101, and contacts 4 and 5 of relay K101.

¢. Bias for tubes V7 and V8 in the receiver is
supplied from J104, contact D, to pin 8 of J101.
Pin 8 of J101 is —4.2 volts dc from ground be-
cause of the ground return through resistors
R109 and R108.

AGO 313A



*91DULDYIs JpU0IUNRS ‘UOLIDL2d O

12662 WL ‘@3S010 ATIVWYHON 10IM 40 SLOVINOD "9

‘ON3 GONM 3JHL 1S3YV3N
3YV | 'ON G3LVYN9IS3A SNOILD3S HILIMS 'S
“3SIMMO0T0HILNNOD ILVLOH ‘GIM3IA SV ‘SNOILD3S HOLIMS ¥

dv3d GNV
LNOY S
1°103Ss

ol 101S

Q0 AYI+

00 A2+

AOl 1NOYd

€ "103S

QA ACH—

JQ AO6+

_ OrO-
1O

Oz S

ol

0l mo

4 4V 3Y ANV
T~ 1NOYHd
€ '103s

10ls

dv3Y ANV

2 103s
101s

vy 6 i
v "103S
— 101S

Yv3y ONV N

=3 1018 2

LNOYS §4

9-p 2100-3T ‘Y4 1/ 808-dd firddng womog ‘0z aunbr g

'SAUNIHOYDIN =HN "¢ "SAVHV4O0HIIN =dN "2
'SAYNIH NI 34V S3NTIVA 3JONVLONANI 17V
'SAVYVIOHIINOYOIN Ni 34V S3NTVA 3IONVLIOVAVI TV
‘SWHO NI 3dv S3NTVA 3IONVLSIS3Y 1V
:G3L1vIIaNI

'S3LON

3ISIMY3IHLO SS3TINN I =

T T

1013
HOLYHEIA
1NdNI

L HV3d ONV

8l | "103s

8017 NY¥HL e ee

2013 04 |—O0—_y—0

9019 101

101

)\/M(
g
6l 201y
¥v3y aNY

1014

LNON A v

101S 2

4v3y ANV
LNOYJ
11038
101S

L

golr

35

AGO 313A



013D Y IS IPU0IURY ‘U0WDLId0 9-p 0a-TF ‘Y 1/808~dd iddng womod ‘I8 a4nbrg

2e2-662 WL . “ISIMXO0TOYILNNOD 9 Q3S019 ATIVWHON 101X 40 SLOVLNOD ¥
31V10Y ‘GIMIIA SV ‘SNOILOIS HOLIMS SQVHYJONOIN = 4N €
‘N3 SONY 3HL L1SIYV3N SAHNIHOMDIW = HN 2
34V | 'ON G3ILVYNOIS3IA SNOILOIS HOLIMS 'S SWHO NI 34V SIMIVA JONVLSISIH 1V
Q31VDIONt 3SIME3HLO SS3INN I
:S310N =
. 20 AL+ _lllulllllllllll_llll!ll Inl.luJ
. 1013
Ny LNOH I | yolvuai |
8017 NYHL 11935 ] o | 1ndN1 |
2013014 208 1018 T 200/ _ _
@) 101 gz 0s
o) zoly coiy | |
= T 80 2aAZ - _ |
—Os Hv3y ! |
WOII 290 A 06+ QONVY LNOHAH —
Qs 0l 7 _ i
—0O+O 21338 Hv3y _
| 10lS € ANV LNOYHA 2l | !
, 1°L03S
eO 101S |
i | |
folr ol - | | “
AGOZ ¢l
anee H | :_w_o.“ |
S 21 T L -
, 8Y3Y ANV
20 Ab2+ LNOY 4
o1 2 103s
1018
00—y —O——

5 53 10dNI
5 I TYRERESIELD Lod
[7v2]
LAAN—@ aNV LNOYA ‘ uvay
€ p_wm__m 9 ANV LNO¥A
| 11935
101S
2l [ve Av2]
11 8
uv3y 8
271035
aNv LNOHA Yoz 1011 EAVZIAVE gols /. Pt
£°193s 901 POIA 101A gold

AGO 313A

36



B_.

DRY BATTERY

RI09
62
RIOS
100
B+ .
+90V DC = NOTES:

. UNLESS OTHERWISE INDICATED:
ALL RESISTANCE VALUES ARE IN OHMS.

2. SWITCH SECTIONS DESIGNATED NO. | ARE
NEAREST THE KNOB END.

3. CONTACTS OF'K10l1 NORMALLY CLOSED.
4. SWITCH SECTIONS, AS VIEWED, ROTATE

COUNTERCLOCK WISE, )
OFF @)
4
o s103 O+0O
3 SECT. Kol +85.8V DC —Oe 630
s ! 2 O
-4.2v DC s
—s
| ?70
[ Os
]
| | Jiol
{
L \ 5103 KIO!
NSECT, 2 s10) ————0—F—0— +14V DC
3 5
4 4 SECT. 5 Jio2
REAR

DAY POWER
BAT.| |seLECTOR

FILAMENT VOLTAGE
TEST POINT

™™ 295-23

Figure 22. Power Supply PP-308/ URR, dry-battery operation, functional schematic.

Section 1. RADIO RECEIVER R-174/URR

51. Block Diagram
(fig. 23)

a. Radio Receiver R-174/URR is a portable
receiver operating over a frequency range of
1.5 me¢ to 18 me. Either a-m or c-w signals
may be received. The signal path is shown in
figure 23.

b. The signal voltage induced in the antenna
is amplified by r-f amplifier stages V1 and V2
connected in cascade, and the amplified signal
is coupled into converter tube V3. The antenna,
r-f amplifier, and converter input circuits are
tuned manually to the radio-frequency signal.
A locally generated signal, which tracks 455
ke above the received signal, is mixed elec-
tronically with the incoming signal in the con-
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verter stage. The output of converter tube V3
is tuned to the difference frequency (455 ke),
and this signal is supplied to the first i-f ampli-
fier tube, V4.

¢. The 455-ke i-f signal is amplified succes-
sively in the first and second i-f stages, V4 and
V5 respectively. The i-f output of V5 is fed to
the diode section of tube V6.

d. The diode section of V6 rectifies the i-f
signal, and a detected audio signal is coupled to
the pentode section of V6. Audio amplification
is provided by the pentode section of V6 and by
either V7 or V8. The output of either V7 or V8
is supplied through OUTPUT HIGH-LOW
switch S4 to the PHONES connectors and the
loudspeaker in Power Supply PP-308/URR.

37



SPEAKER ON-OFF switch S102 can be used
to open the speaker circuit and permit opera-
tion of the receiver with headsets only.

e. Voltage for avc is developed across a por-
tion of the diode load in the circuit of V6. This
voltage is fed to i-f amplifier tube V4 and r-f
amplifier tubes V1 and V2, when PHN.-C.W .-
NET-CAL. switech S2 is in the PHN. position.
For all other positions of S2, the ave voltage is
grounded.

f. For reception of continuous waves (switch
S2 in C.W. position), the triode section of tube
V7 functions as a bfo at a frequency of 151.66
ke, =1 to 1.167 ke. The third harmonic of the
oscillator output (455 ke +3.5 ke) is coupled
to second i-f amplifier tube V5, where it mixes
with the i-f signal to produce an audio tone in
the detector portion of V6. The bfo tube is op-
erative also when switch S2 is set at NET or

CAL.; it is inoperative only for the PHN. set-
ting of S2.

g. For checking ‘the calibration of the re-
ceiver dial, the triode section of V5 functions
as a crystal-controlled oscillator at a funda-
mental frequency of 200 kc. The output of the
oscillator (200 ke and the harmonics) is radi-
ated within the receiver. The signals are picked
up by the r-f section of the receiver, amplified,
detected, and beat with the bfo to develop a
beat note every 200 ke on the dial. The crystal
calibration oscillator is disabled when PHN.-
C.W.-NET-CAL. switch S2 is in any position
other than CAL.

h. For monitoring purposes, a-f amplifier
V6 is disabled, the sidetone signal of a trans-
mitter may be connected to the receiver audio
section, and the audio output of the receiver
may be coupled to the remote location.

MEADSET
NAVY TYPE
ANTENNA CW-49507-A
L1l AV-C VOLTAGE TO
_ 1ST R-F,2D R-F,AND
ST I'F AMPLIFIERS IN
PHN. POSITION OF S2
I ST RF 20 RF | ST I-F 2D I-F o LOW A-F
AMPLIFIER AMPLIFIER CON‘C':;TER AMPLIFIER amPLIFiER | | :XN(I:F:LIFIER AMPLIFIER
vi T v2 ™1 = 1 va P/O V5 Ve ™ o v7
L4 ILa L4 IRS s IRS
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sz s2 >
4
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0SCILLATOR . o.\'/'?‘ || aveuiFier
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Figure 23. Radio Receiver R—174/URR, block diagram.
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52. First R-f Amplifier V1
(figs. 24 and 43)

The first r-f amplifier covers the tuning range
of the receiver in four bands. In the following
analysis, the band 1 circuits (1.5 to 2.7 mc)
are discussed in complete detail. The analyses
of bands 2, 3, and 4 are concerned only with
the circuit variations that are accomplished by
band switching.

a. The signals picked up by the antenna are
developed across the primary winding of trans-
former T1 (fig. 43). Contacts on PHN.-C.W .-
NET-CAL. switch 82 (section 2, rear) and
BAND SW. switch S1 (section 2, rear) couple
the antenna to the transformer winding. Neon
tube E2 protects the transformer primary
winding from overload. The primary of T1 is
shunted by a 75-uuf (micromicrofarad) capaci-
tor connected internally within the transformer
assembly.

D. The secondary winding of transformer T1
is tuned by one section of the MANUAL-PRE-
SET TUNING capacitor, C1A, and ANT.
TRIMMER C2 (fig. 43). Section 3, rear, of
the BAND SW. switch connects the capacitors
across the winding. The tuned circuit is coupled
to the grid (pin 6) of V1 through capacitor C3.
Resistor R1 and ave circuit provide a d-¢ re-
turn for the grid circuit. Capacitor C11 is a
part of the ave filter circuit. While band 1 is
in use, another section of the BAND SW.
switch (section 3, front) grounds the secon-
daries of all antenna coils not in use—in this
case, winding C of T1 and B and D windings
of T5 (fig. 24).

c. The first r-f amplifier utilizes a 1L4 pen-
tode tube (fig. 43). Filament voltage for the
tube is obtained from the 1.4-volt d-¢ potential
at pin 11 of J4. Screen voltage is supplied from
the arm of R.F. GAIN control R32 through
voltage-dropping resistor R2 and section 3,
rear, of function switch S2. The gain control is
connected across the 90-volt potential present
between pin 6 of J4 and ground. Capacitor C49
provides noise filtering, and capacitor C4 places
the screen at r-f ground potential. Plate volt-
age is obtained from the 90-volt supply through
resistor R3, the primary of T2 (winding C)
and section 4, front, of BAND SW. switch S1.
Resistor R3 and capacitor C5 form a plate-
circuit decoupling network.
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d. Tube V1 amplifies the antenna signals and
develops the amplified signal across the un-
tuned primary of T2 (winding C). The signal
is coupled inductively to the tuned secondary
winding in the grid circuit of second r-f ampli-
fier V2. C10 couples the signal from the sec-
ondary winding of T2 to the control grid of V2.

e. When BAND SW. switch S1 is placed in
the band 2 position, the following circuit
changes are effected to allow coverage of the
2.7- to 5-mc band (fig. 24).

(1) Section 2, rear, and section 3, rear,
select the C windings of T1 in place
of the B windings as the antenna coil.

(2) Section 3, front, removes the ground
from the C winding of T1, and places
a ground on the B winding.

(3) Section 4 selects the D section of T2,
in place of the C section, as the plate
load for V1.

f. When BAND SW. switch is placed in band
3 position (fig. 24), coverage of the 5- to 9.5-mec
band is provided through circuit changes sim-
iliar to those detailed for band 2. When switch
S1 is set to band 3, sections 2, rear, and 4, front,
select the B windings of T5 and the D windings
of T6 as antenna coil and V1 plate load, respec-
tively. Section 3, front, of the switch grounds
the unused secondaries of the antenna trans-
formers. A 25-uuf capacitor is in shunt with
the primary of the antenna coil.

g. When BAND SW. switch is in band 4 posi-
tion (fig. 24), windings D of T5 and winding E
of T6 are selected to provide coverage of the
9.5- to 18-mc band. A 2,400-uuf capacitor (in
series with the secondary of T5) is used as a
padder to provide proper tracking.

h. Function switch S2, section 2, rear (fig.
43), connects the antenna to transformer T1 or
T5 in the PHN. C.W., and NET positions. When
the switch is turned to CAL., section 2, rear,
grounds the antenna coil and opens the antenna
circuit. The calibration signal may be supplied
to the r-f amplifier in place of the antenna sig-
nal (par. 67).

53. Second R-f Amplifier V2
(figs. 24 and 43)

The second r-f amplifier covers the tuning
range of the receiver in the same manner as the
first r-f amplifier.
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Figure 24. Radio Receiver R-174/URR, simplified control circuit of BAND SW. switch.

a. The signals amplified by V1 are coupled
inductively to the second r-f amplifier (fig. 43,
par. 52d). On band 1, the signals developed
across the secondary of winding C of T2 are
supplied to the grid (pin 6) of tube V2 through
section 5, rear, of S1 and capacitor C10. The
switch also shunts tuning capacitor C1B across
the transformer. The tuning circuit of this
band consists of a 25-uuf fixed capacitor, con-
nected internally in the transformer assembly,
MANUAL-PRESET TUNING capacitor C1B,
and trimmer C9. Resistor R4 and the ave cir-
cuit provide a d-c return for the grid circuit.
While band 1 is in use, section 5, front, of the
BAND SW. switch (fig. 24) grounds the sec-
ondaries of the first r-f plate coils not in use—
in this case, winding D of T2 and windings D
and E of T6.
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b. The second r-f amplifier utilizes a 1L4
pentode tube (fig. 43). Filament voltage for
the tube is obtained from the 1.4-volt d-c poten-
tial at pin 11 of J4. Capacitor C12 bypasses the
filament for rf to ground. Screen voltage is
supplied through voltage-dropping resistor R5
from the 90-volt potential present between pin
6 of J4 and ground. Capacitor C13 places the
screen at r-f ground potential. Plate voltage
is obtained from pin 6 of J4, through voltage-
dropping resistor R6, the C winding of T3, and
section 6 of BAND SW. switch S1. Resistor
R6 and capacitor C14 form a plate-circuit de-
coupling network.

¢. Tube V2 amplifies the r-f signals and de-
velops these signals across the untuned primary
of T3 (winding C). The signal is coupled in-
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ductively to the tuned secondary winding in the
grid circuit of converter tube V3.

d. When BAND SW. switch S1 is placed in
the band 2 position (fig. 24), the following cir-
cuit changes are effected to allow coverage of
the 2.7- to 5-mc band.

(1) Section 5, rear, selects the D winding
of T2 in place of the C winding as the
grid r-f coil. In parallel with the D
winding is a 22-uuf fixed tuning capac-
itor.

(2) Section 5, front, removes the ground
from the D winding and trimmer ca-
pacitor C8 (fig. 48), and places a
ground on the C winding and capaci-
tor C9

(8) Section 6, front, selects the D winding
of T3 in place of the C winding as the
plate load for V2.

e. When BAND SW. switch is placed in band
3 position (fig. 24), coverage of the 5- to 9.5-
me band is provided through circuit changes
similar to those detailed for band 2. Sections
5, rear, and 6, front, select the D winding of
T6 and the C winding of T7 as the V2 grid coil
and plate coil, respectively. A 25-uuf capacitor
acts as the fixed tuned capacitor in parallel
with the D winding of T6. Section 5, front,
grounds the unused r-f coils.

f. When BAND SW. switch is set to band 4
position (fig. 24) windings E of T6 (paralleled
by an 18-uuf fixed tuned capacitor) and D of
T7 are selected to provide coverage of the 9.5-
to 18-mc band. Section 5, front, grounds the
unused coils. A 2,400-puf capacitor (connected
in series with secondary winding E of T6)
is the padder to provide proper tracking.

54, Local Oscillator of V3
(figs. 24 and 25)

The local oscillator covers the range of the
receiver tuning at a frequency 455 ke above the
incoming signals on all four bands. In the fol-
lowing analysis, the circuit for band 1 is dis-
cussed in detail, and the analyses of bands 2, 3,
and 4 discuss only the variations which are
accomplished by band switching.

a. The local oscillator uses a tapped Hartley
circuit with the plate circuit (second grid of
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V3) at r-f ground (fig. 25). The grid} circuit
is tuned by the A winding of T4, a 27-puf fixed
tuning capacitor, trimmer capacitor C50, and
MANUAL-PRESET TUNING capacitor C1D.

b. Section 8, front, of BAND SW. switch S1
connects the tap of the A winding to the fila-
ment cathode, and section 9, rear, connects the
tuned output of the tank across C1D and thence
to the grid circuit. The 220K-ohm grid d-c re-
turn resistor and the 820-uuf fixed padder capac-
itor are connected internally in the coil as-
sembly. Resistor R8 and capacitor C20 form
the grid-leak bias network for the oscillator.
Section 9, front, of BAND SW. switch S1
grounds the unused winding E of T4 and wind-
ings A and E of T8 (fig. 24).

¢. The local oscillator uses the filament and
first two grids of a 1R5 pentagrid converter tube
(fig. 25). Filament voltage for the tube is ob-
tained from the 1.4-volt d-c potential at pin 11
of J4, through r-f choke L1. L1 maintains the
filament above r-f ground potential. Oscillator
plate (pin 3) voltage is supplied through volt-
age-dropping resistor R9 from the 90-volt d-c
potential appearing between pin 6 of J4 and
ground. Capacitor C21 places the oscillator
plate at r-f ground potential.

d. When BAND SW. switch is placed in band
2, the following circuit changes are effected
(fig. 24) :

(1) Section 8, front, removes winding A
of T4 from the cathode circuit and
connects in winding E of T4.

(2) Section 9, rear, removes winding A of
T4 from the grid circuit and connects
in winding E of T4.

(8) Section 9, front, grounds winding A
of T4, and removes the ground from
winding E.

(4) A 1,200-puf capacitor is the padder,
and the 220K-ohm resistor provides
the oscillator grid d-¢ return. This
parallel network is connected to the
grid-leak bias network, and trimmer
capacitor C51 is substituted in the
tuning circuit (fig. 48).

e. When BAND SW. switch S1 is placed in
band 3 position (fig. 24), circuit changes are
provided similar to those detailed for band 2.
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Sections 8 and 9, rear, select winding A of T8.
Section 9, front, grounds the unused windings.
The padder network changes.

f. When BAND SW. switch S1 is placed in
band 4 position (fig. 24), winding E of T8 is
used, and all other windings are grounded.

¢g. The capacitors connected across the wind-
ings of all the r-f transformers except T1 and
T5, and contained within the coil assemblies,
are negative-temperature compensating capaci-
tors. These capacitors are used to prevent drift
of the oscillator. Thus, on all bands, the oscil-
lator is temperature-stabilized to compensate
for the normally expected expansion of other
components and thus minimize oscillator fre-
quency drift.

55. Converter V3
(figs. 24 and 25)

The analysis of the converter stage will be
discussed in complete detail for band 1. The
analyses of bands 2, 3, and 4 will discuss the
circuit variations that are accomplished by band
switching.

@. The incoming signals are coupled indue-
tively to the secondary of winding C of T3 (fig.
25). This winding is tuned by section C1C of
the MANUAL-PRESET TUNING capacitor.
Section 7, rear, of BAND SW. switch S1 con-
nects the capacitor across the winding. The
tuned circuit is coupled to the grid (pin 6) of
V3 through capacitor C19. Resistor R7 pro-
vides bias voltage and a d-c return for the grid
circuit. When BAND SW. switch S1 is in band
1 position, section 7, front (fig. 24), grounds
the secondaries of the r-f transformers not in
use—in this case, D winding of T3, C and D
windings of T7.

b. The converter utilizes a 1R5 pentagrid
converter tube. Filament voltage for the tube
is obtained from pin 11 of J4 through vr-f choke
L1. Screen voltage is supplied through voltage-
dropping resistor R9 from the 90-volt d-c poten-
tial present between pin 6 of J4 and ground.
Capacitor C21 provides an r-f ground for the
sereen. Plate voltage is obtained from the 90-
volt d-c potential through the primary of T9
which is fixed tuned by a 270-uxf capacitor.

¢. Tube V3 mixes the r-f signal input and the
signal of the local oscillator (par. 54), and de-
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velops a signal at the difference frequency of
455 ke. The signal is developed in the primary

- of T9 and coupléd inductively to the secondary

of T9.

d. When BAND SW. switch S1 is in band 2
position, the following circuit changes are ef-
fected (fig. 24):

(1) Section 7, rear, selects the D winding
of T3 in place of the C winding.

(2) Section 7, front, grounds the C wind-
ing of T3 and removes the ground
from the D winding.

e. In band 3 position of BAND SW. switch
S1 (fig. 24), section 7, rear, selects the C wind-
ing of T7, and section 7, front, grounds the D
winding of T3.

f. In band 4 position of BAND SW. switch
S1 (fig. 24), section 7, rear, selects C winding
of T7, and section 7, front, grounds D winding
of T7.

56. First |I-f Amplifier V4
(fig. 26)

The i-f amplifier stage is tuned to 455 ke and
operates at this frequency for all bands of oper-
ation of the receiver.

a. The signal developed in the converter
stage is coupled inductively to the grid (pin 6)
of V4, through the windings of transformer T9.
The ave circuit (through R15 and R18) pro-
vides a d-c return for the grid, when PHN.-
C.W.-NET-CAL. switch S2 is in PHN. position.
Capacitor C22 is the ave filter capacitor. When
function switch S2 is in any position other than
PHN,, the grid is returned to ground through
section 1, rear, of S2.

b. The first i-f amplifier uses a 1L4 pentode
tube. Filament voltage for the tube is obtained
from the 1.4-volt d-¢ potential at pin 11 of J4.
Secreen voltage is supplied through voltage-drop-
ping resistor R10 and section 3, rear, of func-
tion switch S2 from the arm of R.F. GAIN
control R32. The gain control is connected
across the 90-volt potential present between
pin 6 of J4 and ground. Capacitor C49 is a
noise filter, and capacitor C23 places the screen
at r-f ground potential. Plate voltage is sup-
plied from the 90-volt potential through the
primary of T10.
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Figure 26, Radio Receiver R—174/URR, first and second i-f amplifiers, functional schematic.

¢. Tube V4 amplifies the i-f signal and de-
velops the signal across the tuned primary of
i-f transformer T10. The signal is coupled in-
ductively to the tuned secondary winding in
the grid circuit of the second i-f amplifier V5.

57. Second I-f Amplifier V5
(fig. 26)

The operation of the second i-f amplifier is
similar to the operation of the first i-f amplifier.

a. The signals amplified by i-f amplifier tube
V4 are coupled inductively to the secondary of
T10, and fed to the grid (pin 6) of the second
i-f amplifier tube V5. The grid circuit is re-
turned directly to ground. During C.W., NET,
and CAL. operation, the output of the bfo also
is supplied to the grid of V5 (par. 62).

44

b. The second i-f amplifier tube is a pentagrid
converter 1R5 tube. In this circuit, only the
filament (cathode), the last three grids, and the
plate are used as the i-f amplifier. (The re-
maining grids are used in the calibration oscil-
lator circuit (par. 63).) Filament voltage for
the tube is obtained from the 1.4-volt d-c poten-
tial at pin 11 of J4. Screen voltage is supplied
through the 10K-ohm voltage-dropping resis-
tor, the coil in T12 assembly, and parasitic
suppressor L3. Capacitor C48 places the screen
at r-f ground potential. Plate voltage is supplied
from the 90-volt d-¢ potential between pin 6 of
J4 and ground, through voltage-dropping resis-
tor R16 and the primary winding of T11. Ca-
pacitor C28 and resistor R16 form a plate-cir-
cuit decoupling network.
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¢. The tube amplifies the i-f signals and de-
velops the amplified signal across the primary
of T11. The signal is coupled inductively to
the secondary of T11 in the detector circuit.

58. Detector and Avc Stage V6
(fig. 27)

The detector circuit converts the i-f signals
to intelligence for all modes of operation. The
ave circuit develops the ave bias for the first
r-f, second r-f, and first i-f tubes in the receiver.

a. The i-f signal is coupled inductively to the
secondary winding of T11 and fed to the diode
plate (pin 4) of tube V6, a type 1U5 diode-
pentode tube. Tube V6 rectifies the i-f signal,
and the audio component of the signal is de-
veloped across the diode load resistors, R17 and
R18. Capacitors C29 and C30, are i-f filters.
The audio signal is coupled capacitively to A.F.
GAIN control R19A through capacitor C31.

b. At the junction of R17, R18, and C30, avce
voltage is picked off by resistor R15. Ave filter

§

capacitor C22 and resistor R15 determine the
time-constant of the ave network. The ave volt-
age is grounded when section 1, rear, of PHN.-
C.W.-NET-CAL: switch S2 is in any position
other than PHN. For other settings of the
switch, the ave voltage is supplied to the r-f
stages and the 1st i-f stage.

59. A-f Amplifier V6
(fig. 27)

The a-f amplifier section of V6 amplifies the
audio component of the detector output. The
circuit is operative for all modes of operation.

a. The audio signal is coupled to the control
grid circuit of V6 from the arm of A.F. GAIN
control R19A.

b. Filament voltage is supplied from pin 11
of J4. Screen voltage is supplied from pin 6
of J4 (90 volts) through voltage-dropping re-
sistor R20 and contacts C and D of relay K1.
(Relay K1 normally is de-energized, and con-
tacts C and D are closed. In system applica-
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Figure 27. Radio Receiver R—174/URR, detector, ave and a-f amplifier, functional schematic.

AGO 313A

45



tions, relay K1 can be energized through con-
nection to an associated transmitter, to disable
the receiver during transmissions.) Capacitor
C33 places the screen at a-f ground potential,
and C32 decouples the plate and screen circuits
from the B+ supply. Plate voltage is supplied
from pin 6 of J4 through plate load resistor
R21 and the relay circuit.

¢. The amplified audio signal is developed
across R21 and is coupled capacitively by C34
to A.F. GAIN control R19B and resistor R22.
R22 determines the minimum signal voltage
fed to the low and high a-f amplifiers. A por-
tion of this signal voltage (depending on A.F.
GAIN control setting) is coupled to the high
a-f amplifier through C35, and is coupled to
the low a-f amplifier through C35 and C47.

60. Low A-f Amplifier V7
(fig. 28)

A-f amplifier V7 is used only when OUTPUT
HIGH-LOW switch S4 is in the LOW position.
The tube amplifies the audio signal taken from
V6 and couples it to the loudspeaker and the
headset. The loudspeaker, which is located in
the power supply, may be disconnected when
SPEAKER ON-OFF switch S102 is in the OFF
position.

a. The input signal to tube V7 is coupled
from the output of V6 through capacitors C35
and C47. R30 and R31 act as the d-c return
resistors for the control grid. R30 also func-
tions as part of a voltage divider (R26, R27, and
R30) for the negative voltage present between
pin 8 of J4 and ground. The voltage at the
junction of resistors R30 and R27 is supplied
to the grid of V7 as bias voltage. Section 1,
rear, of PHN.-C.W .-NET-CAL. switch S2 short-
circuits R30 to ground on all positions of the
switch except PHN. This action removes the
fixed bias from the stage and improves its
stability.

b. The low a-f amplifier stage uses a portion
of a 1R5 pentagrid tube, with the filament, last
four grids, and the plate as a pentode amplifier.
Filament voltage is supplied from the 1.4-volt
d-c¢ potential at pin 11 of J4 through r-f choke
L2. Capacitor C45 bypasses af to ground at the
filament. Screen voltage is supplied from pin
6 of J4 through voltage-dropping resistor R28
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and a portion of the winding of bfo tank trans-
former T13. Capacitor C41 decouples the screen
circuit from the power supply. Plate voltage is
supplied through the full primary winding of
T14 and OUTPUT HIGH-LOW switch S4. Ca-
pacitor C42 is an h-f bypass.

¢. The signals are amplified by the tube and
the output is coupled inductively from the pri-
mary of T14 to the secondary of T14. The full
secondary winding of T14 is connected to
PHONES connectors J2 and J3, and a portion
of the secondary is tapped for the loudspeaker.
The signal for the speaker is supplied from pin
9 of J4 to pin 9 of J101 in the power supply,
thence through SPEAKER ON-OFF switch
S102 to the speaker.

d. Section 3, rear, of PHN.-C.W.-NET-CAL.
switch S2 connects voltage-dropping resistor
R29 in parallel with R28 and increases the
screen (bfo plate) voltage of the tube in all
positions of function switch S2, except PHN.

61. High A-f Amplifier V8
(fig. 29)

A-f amplifier tube V8 is used only when OUT-
PUT HIGH-LOW switch S4 is in the HIGH
position. The tube amplifies the audio signal
taken from V6 and couples it to the loudspeaker
and/or phones. The speaker may be discon-
nected in this mode of operation by turning
the SPEAKER ON-OFF switch to OFF.

a. The input signal to tube V8 is coupled from
the output of V6 through capacitor C35. Bias
voltage is supplied from the voltage divider
(R26, R27, and R30) which is connected be-
tween pin 8 of J4 and ground. The negative
voltage at the junction of R26 and R27 is sup-
plied as bias to the grid (pin 6) of V8 through
R24, R24, R27, and R30 form the grid d-c re-
turn circuit for the PHN. setting of PHN.-
C.W.-NET-CAL. switch S2. For all other set-
tings of the switch, resistor R30 is short-cir-
cuited to ground, thus increasing the bias volt-
age on V8.

b. The high a-f amplifier stage uses a 3V4
pentode tube. The filaments of the tube are
connected in parallel through S3 and contacts
4 and 5 of S4 for 1.4-volt operation. Filament
voltage is supplied from pin 11 of J4. Capacitor
C39 is an a-f filter for the filament circuit.
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Screen voltage is supplied from the 90-volt d-c
potential at pin 6 of J4, through voltage-drop-
ping resistor R25 and OUTPUT HIGH-LOW
switch S4 (in HIGH position). Capacitor C38
places the screen at a-f ground potential. Plate
voltage is supplied from pin 6 of J4 through a
portion of the winding of T14 and OUTPUT
HIGH-LOW switch S4. Capacitor C36 is an
h-f a-f filter.

c. The signals are amplified by the tube, and
the output is inductively coupled from a por-
tion of the primary of T14 to the secondary of
T14, thence to the PHONES connectors and
the loudspeaker.

d. In the HIGH operation of OUTPUT
HIGH-LOW switch S4, B-- voltage (90 volts
de) is connected directly to the plate of low a-f
amplifier V7, with a-f bypass capacitor C37
connected from plate to ground. This effective-
ly cancels any output signal from V7.

e. DIAL LIGHT switch S3 can be used to
illuminate dial light E1 when required, but re-
duces the output of tube V8 by removing the
filament voltage from half of the filament.

62. Beat-frequency Oscillator, Part of V7
(fig. 30)

The bfo is operative in all positions of PHN.-
C.W.-NET-CAL. switch S2, except PHN. The
filament and first two grids of V7 are used in
the bfo circuit.

a. The oscillator is a self-sustaining, series-
fed Hartley oscillator operating at a fundamen-
tal frequency of 151.66 ke =1 to 1.167 ke. The
third harmonic (455 ke =3.5 ke) is coupled to
the grid (pin 6) of second i-f amplifier tube V5.
The circuit is tuned by T13, the capacitor (535
uuf) connected in the assembly and capacitor
C43. Capacitor C44 (B.F.O. trimmer) is used
to vary the frequency of the bfo and produce
the beat note for the audio section of the
receiver.

b. The T5-upf capacitor and the 150K-ohm
resistor in the coil assembly form the grid-leak
bias network for the tube.

¢. The bfo utilizes the filament and first two
grids of a 1R5 pentagrid tube. Filament volt-
age is obtained from the 1.4-volt d-c¢ potential
at pin 11 of J4 through r-f filter choke L2.
Capacitor C45 bypasses to ground the audio
frequency at the filament. Oscillator plate volt-
age is supplied from the 90-volt d-c potential
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at pin 6 of J4 through a portion of T13 and
voltage-dropping resistors R28 and R29 con-
nected in parallel, when switch S2 is in C.W.,
NET, or CAL. position. Capacitor C41 keeps
the center tap of the bfo tank coil at r-f ground
potential.

d. The third harmonic of the bfo signal is
coupled from the grid (pin 4) of V7 and fed
through resistor R11 and capacitor C24 to the
grid of second i-f amplifier tube V5. The bfo
signal mixes with the i-f signal to produce an
audible difference frequency, which is detected
and amplified in the usual manner.

e. Section 1, rear, of PHN.-C.W.-NET-CAL.
switch S2 disables the bfo when the switch is in
PHN. position, by connecting the bfo plate
circuit to r-f ground through capacitor C46.

63. Calibration Oscillator, Part of V5
(fig. 31)

a. A portion of V5 is connected as a crystal
oscillator when PHN.-C.W.-NET-CAL. switch
S2 is in the CAL. position, and the output of
the oscillator is used to calibrate the receiver
dial. The harmonics of the 200-ke fundamental
frequency are converted to the intermediate i-f
frequency, which is used to beat against the
bfo and provide an audio beat for calibration
purposes. The filament and first two grids of
V5 (pentagrid 1R5) are used in the oscillator
circuit.

b. The oscillator is a self-sustaining modified
Pierce oscillator, the fundamental frequency of
which is crystal controlled. The output at the
calibration oscillator plate (pin 3) of V5 is
coupled to section 2, front, of BAND SW. switch
S1 by means of a long wire used as a radiating
element when the oscillator is functioning, and
used as a disabling element, connected to
ground, in the PHN., C.W., and NET positions
of PHN.-C.W.-NET-CAL. switch S2. The tuned
circuit for the oscillator consists of Crystal
Unit CR~2/U and the paralleled coil and 345-
pef capacitor connected within coil assembly
T12.

¢. Grid-leak bias is developed when the crys-
tal is excited. Resistor R14 and capacitor C25
form the grid-leak bias network. Filament volt-
age is obtained from the 1.4-volt d-c¢ potential
at pin 11 of J4. Plate voltage is supplied from
the 90-volt d-c potential at pin 6 of J4 through
the 10K-ohm resistor in T12 coil assembly, the
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NOTES:
. UNLESS OTHERWISE INDICATED:
ALL CAPACITANCE VALUES ARE IN MICROMICROFARADS. *
. K =1,000 OHMS
. UH = MICROHENRYS
UF = MICROFARADS :
SWITCH SECTION DESIGNATED NO.| 1S NEAREST THE KNOB END.
. 52 SHOWN IN C.W. POSITION,
SWITCH SECTIONS, AS
VIEWED, ROTATE
COUNTERCLOCKWISE .

NoOG s WD

Rl c24

100 K 3 B-F-O0 OUTPUT TO

—— - —
LOWA-F AMPLIFIER
B.F. 0.

I
NVN—(
4-F INPUT THRU C47

P> 20 I1-F AMPLIFIER
V5 (PIN 6)

(PIN 1/)
+1.4VvoC

R29
5,600
§ J4

P (PIN 6)
+90V0DC
NET [CW]
3 PHN.
i& s2
4 SECT. 3
REAR

C46
AUF

— i

S2
SEGT. |
REAR

30—+

5
= T™ 295-31

Figure 30. Radio Receiver R—-174/URR, bfo, functional schematic.

coil, and parasitic suppressor L3. The 10K-ohm
resistor and R13 form a voltage divider. C26
places the oscillator plate return at r-f ground
potential.

d. The harmonic frequencies of the oscillator
are radiated and picked up by the first r-f amp-
lifier. The signals are amplified through the
receiver and beat with the bfo to produce a
difference frequency to be detected. This de-
velops a beat note every 200 ke, for calibration
of the receiver on bands 1, 2, and 3. When
BAND SW. switch S1 is in the band 4 position,
the harmonic frequencies are injected into the
grid ecircuit of r-f amplifier tube V1 through
section 2, front, of switech S1, capacitor Cb4,
and section 3, rear, of BAND SW. switch S1.
Capacitor C3 couples the signals from the tuned
grid circuit to the grid (pin 1) of V1.

e. In all positions of PHN.-C.W.-NET-CAL.
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switech S2, except CAL.,, the oscillator plate and
radiating element is grounded for rf through
C48 and section 1, front, of S2.

64. PHN. Operation
(fig. 32)

In the PHN. position of PHN.-C.W.-NET-
CAL. switch 32, the receiver is operative for
voice signals. The bfo and the crystal calibra-
tion oscillator circuits are inoperative. Capaci-
tor C46 is a low-impedance path to ground for
the bfo signal, and capacitor C48 is a low-im-
pedance path to ground for the crystal calibra-
tion oscillator signal. In this mode of operation,
(C46 places the screen grid (bfo plate) at a-f
ground potential, and C48 is used as an r-f
bypass for the screen grid (calibration oscil-
lator plate) of V5. The control grid of V5 also
is grounded.
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2D I-F AMPLIFIER.
CALIBRATION OSCILLATOR

CRYSTAL
CR2/U

Sl S1 c3
SECT. 3 470

REAR 1ST R-F AMPLIFIER
[ K >y (PIN 6)

J4q
(PIN 6)
+90V oC

HN.

i '

S2 SHOWN IN CAL. POSITION

s1 sHown | |
IN BAND I | 2
POSITION | 3

IS I

= 7
NOTES:
I. UNLESS OTHERWISE INDICATED:
ALL RESISTANCE VALUES ARE IN OHMS.

ALL CAPACITANCE VALUES ARE IN
MICROMICROFARADS.

ALL INDUCTANCE VALUES ARE IN HENRYS.

2.K = 1,000 OHMS.
3.UH =  MICROHENRYS.

4.UF =  MICROFARADS.

5. SWITCH SECTIONS DESIGNATED NO. | ARE

NEAREST THE KNOB END.

6. SWITCH SECTIONS,AS VIEWED,ROTATE

COUNTERCLOCKWISE. TM295-32

Figure 31. Radio Receiver R—174/URR, calibration oscillator, functional schematic.

65. C.W. Operation
(fig. 32)

When the PHN.-C.W.-NET-CAL. switch is
in the C.W. position, the bfo is operative, and
the ave voltage is grounded, increasing the
gain of the receiver. Section 1, rear, of the
switch removes the bfo ground connection and
places a ground on the ave bus.

66. NET Operation
(figs. 32 and 34)

In the NET position of the PHN.-C.W.-NET-
CAL. switch, the receiver operates in a manner
similar to that of C.W., except that the circuit
to relay K1 is opened. Section 2, rear, of the
switch performs this function. Disabling the
relay permits the tuning of the exciter of the
local transmitter to the Net Control Station
frequency. This is accomplished by tuning the
receiver to the Net Control Station frequency
and tuning the local transmitter exciter to the
tuned receiver frequency (par. 23). Opening
the relay circuit prevents the disabling of the
receiver when the local transmitter is turned on

AGO 213A

during the exciter tuning. After the exciter is
tuned, the PHN.-C.W.-NET-CAL. switch should
be set to PHN. or C.W., before the tuning of
the transmitter is completed.

67. CAL. Operation
(figs. 32 and 33)

a. In the CAL. position of PHN.-C.W.-NET-
CAL. switch, the receiver is capable of receiving
signals only from the crystal calibration oscil-
lator. The conditions are the same as C.W,,
except that the crystal calibration oscillator is
operative (fig. 32), the antenna circuit is open
(fig. 33), and the primary of antenna trans-
former T1 or T5 is shorted (fig. 33). The R.F.
GAIN control is inoperative.

b. In this mode of operation, screen voltage
for r-f tube V1 and i-f tube V4 is obtained from
the 90-volt d-c potential at pin 6 of J4 through
section 3, rear, of PHN.-C.W.-NET-CAL. switch
S2 and section 1 of BAND SW. switch S1, and
the voltage-dropping resistor network consist-
ing of R35, R34, and R33 (fig. 33). These re-
sistors are eliminated successively from the
screen circuits of V1 and V4 as BAND SW.
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switch S1 is turned from position 1 to position
4. This changes the sensitivity of the tubes,
increasing it for each higher frequency band.
¢. Because of rich harmonic frequencies of
the bfo and the calibration oscillator, there is
a mixing of the third harmonic of the calibra-
tion oscillator and the fourth harmonic of the
bfo, causing an audio tone of 6.66 ke in the back-
ground which is undesirable but unavoidable.

68. Monitoring Operation
(fig. 34)

a. For purposes of monitoring sidetone in
system applications, connection is made from
an external transmitter to MONITORING IN-
PUT receptacle J1. In this mode of operation,
a 12-volt d-c or a 24-volt d-c input may be used
to energize relay K1. This opens the plate and

screen voltage for a-f amplifier tube V6, dis-
abling the tube, and shorts the antenna to
ground. The low and high a-f amplifiers are
still operative.

(1) For 12- and 24-volt vehicular opera-
tion, the disabling voltage is obtained
directly from the power supply. In 24-
volt operation, R23 drops the 24-volt
supply to 12 volts to activate relay K1.
The coil of disabling relay K1 is com-
pleted to ground at the transmitter
through pin C of J1, and normally will
be connected in such a manner as to
cause operation of the relay when the
push-to-talk circuit of the transmitter
is closed.

(2) For 6-volt vehicular, dry-battery, or
115-volt a-c operation, external dis-

cse
VI(PING)
2_"2 —t > THRU ¢3
3

o> -————

V5 (PIN3) <&

N\

S1 SECT. 2 FRONT

CAL.
o ———————
N\S2 SECT. 3 REAR
\

VI SCREEN NET
V4 SCREEN g
NOTES:

. UNLESS OTHERWISE INDICATED:
ALL RESISTANCE VALUES ARE IN OHMS.

2. K = 1,000 OHMS

3. MEG = 1,000,000 OHMS

4. SWITCH SECTIONS DESIGNATED NO.I ARE
NEAREST KNOB END.

5

. SWITCH SECTIONS,AS VIEWED, ROTATE
COUNTERCLOCKWISE.

L_-___-‘_—"'-\

ANTENNA B-Lo—»
8

. D G C———— — G CE— Sy == = e w— —

\ 1
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2 12

D | I TR E——

4
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- af
\ 4
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» BAND 3 T5 PRIMARY

P BAND 2 T/ PRIMARY
TM 295-34

Figure 33. Radio Receiver R—174/URR, calibration, section 1 of BAND SW switch S1,
functional schematic.
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abling voltage of 12 or 24 volts dc
must be supplied by the transmitter.
When a 12-volt d-c source for dis-
abling is used, the 12 volts is applied
to pin A of J1, and the ground return
circuit is connected to pin C of J1.
When a 24-volt d-c¢ source is used, the
+24 volts is applied to pin B of J1,
and the ground return is connected to
pin C of J1.

b. The sidetone output of the transmitter
should have an impedance of 600 ohms, and one
side free to be grounded. Sidetone input is
connected to pin D of J1 and pin E of J1
(ground).

(1) Sidetone input voltage is impressed
across R36 and is fed into V7 through
fixed attenuator R12 and coupling ca-
pacitors C27 and C47.

(2) Side<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>