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WARNING

DANGEROUS VOLTAGES EXIST IN THIS EQUIPMENT

Be careful when working on power input, plate, and power supply circuits.

DON’T TAKE CHANCES
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ARTIFICIAL RESPIRATION

GENERAL PRINCIPLES

1. Seconds count! Begin at once! Don't take time
to move the victim unless you must. Don’t loosen
clothes, apply stimulants or try to warm the victim.
Start resuscitation! Get, air in the lungs! You may
save a life!

2. Place the victim's body in a prone position, so
that any fluids will drain from the respiratory pas-
sages. The head should be extended and turned
sideward never flexed forward; the chin shouldn’t
sag, since obstruction of the respiratory passages
may occur.

3. Remove any froth or debris from the mouth with
your fingers. Draw the victim's tongue forward.

4. Begin artificial respiration. Continue it rhyth-
mically and without any interruption until natural
breathing starts or the victim is pronounced dead.
Try to keep the rhythm smooth. Split-second timing
is not absolutely essential.

5. When the victim starts breathing, or when addi-
tional help is available loosen the clothing; remove
it, if it’'s wet; keep the victim warm. Shock should
receive adequate attention. Don’t interrupt the
rhythmical artificial technique for these measures.
Do them only when you have help or when natural
breathing has started.

6. When the victim is breathing, adjust your timing
to assist him. Don’t fight his efforts to breathe. Syn-
chronize your efforts with his. After resuscitation,
keep him lying down until seen by a physician or
until recovery seems certain.

7. Don’t wait for mechanical resuscitation! If an
approved model is available, use it, but, since me-
chanical resuscitators are only slightly more effec-
tive than properly performed ‘“push-pull” manuail
technique, never delay manual resuscitation for it.

BACK-PRESSURE ARM LIFT METHOD

1. Position of Victim. Place the victim in the prone
(face-down) position. Bend his elbows; place one
hand upon the other. Turn his face to one side, plac-
ing his cheek upon his hands.

2. Position of Operator. Kneel on your left or right
knee, at the victim’s head, facing him. Your knee

vi

should be at the side of the victim’s head close to his
forearm, your foot should be near his elbow. Kneel
on both knees if you find it more comfortable, with
one knee on each side of the head. Place your hands
on the flat of the victim’s back so that their heels
are just below the lower tip of his shoulder blades.
With the tip of your thumbs touching spread your
fingers downward and outward. (See A)

3. Compression Phase. Rock forward until your
arms are approximately vertical and allow the
weight of the upper part of your body to exert a
slow, steady, even, downward pressure upon your
hands. This forces air out of the lungs. Keep your
elbows straight and press almost directly downward
on the back. (See B)

4. Expansion Phase. Release the pressure, avoid any
finish thrust, and commence to rock backward slow-
ly. Place your arms upon the victim’s arms just
above the elbows, and draw his arms upward and
toward you. Apply just enough lift to feel resistance
and tension at the victim’s shoulders.

Don’t bend your elbows. As you rock backward, the
victim’s arms will be drawn toward you. (The arm
lift expands the chest by pulling on the chest mus-
cles, arching the back and relieving the weight on
the chest.) Drop the arms gently to the ground or
floor. This completes the cycle. (See C and D). Now.
repeat the cycle.

5. Cycle Timing and Rhythm. Repeat the cycle 10
to 12 times per minute. Use a steady uniform rate
of Press, Release, Lift, Release. Longer counts o1
about equal length should be given to the “Press”
and “Lift” steps of the compression and expansion
phases. Make the “Release” periods of minimum
duration.

6. Changing Position or Operator.

(a) Remember that you can use either or both
knees or can shift knees during the procedure, pro-
vided you don’t break the rhythm. Observe how you
rock forward with the back-pressure and backward
with the arm-lift. The rocking motion helps to sus-
tain the rhythm and adds to the ease of operation.

(b) If you tire and another person is available,
you can ‘“take turns.” Be careful not to break the
rhythm in changing. Move to one side and let your
replacement come in from the other side. Your re-
placement begins the “Press-Release” after one of
the “Lift-Release” phases, as you move away.

TM AR-3
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Figure 1.

Radio Receiver R-392/URR and Mounting MT-836/URR.
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This instruction book will be replaced by TM 11-858 which, when published, will be listed in SR 310-20-4.

CHAPTER 1

INTRODUCTION

WAA4TOJ

Marvin C. Fortune

2957 Gaffney Road

Richmond, Va. 23234

Section I. GENERAL

1. Scope

This instruction book contains information for
the guidance and instruction of all concerned. It
contains instructions for the installation, operation,
maintenance, and repair of Radio Receiver R-392/
URR (fig. ).

2. Forms and Records

The following forms will be used for reporting
unsatisfactory conditions of Army equipment and
in performing preventive maintenance.

a. DD Form 6, Report of Damaged or Improper
Shipment, will be filled out and forwarded as pre-
scribed in SR 745-45-5 (Army), Navy Shipping

Guide, Article 1850-4, and AFR 71-4 (Air Force).

b. DA Form 468, Unsatisfactory Equipment Re-
port, will be filled out and forwarded to the Office
of the Chief Signal Officer, as prescribed in SR-
700-45-5.

c. DA Form 11-238, Operator First Echelon
Maintenance Check List for Signal Corps Equip-
ment (Radio Communication, Direction Finding,
Carrier, Radar), will be prepared in accordance
with the instructions on the back of the form.

d. DA Form 11-239, Second and Third Echelon
Maintenance Check List for Signal Corps Equip-
ment (Radio Communication, Direction Finding,
Carrier, Radar), will be prepared in accordance
with the instructions on the back of the form.

e. Use other forms and records as authorized.

Section Il. DESCRIPTION AND DATA

3. Purpose and Use

a. Radio Receiver R-392/URR (fig. 1) is a
high-performance, compact, rugged receiver de-
signed primarily for vehicular use. The receiver
provides reception of radiotelegraph, voice, and
single-channel, frequency-shift radioteletype signals
within a continuous frequency range from 500 kilo-
cycles (kc) to 32 megacycles (mc). The receiver is
immersionproof and is sufficiently rugged to with-
stand parachute delivery when mounted in a
l4-ton, 4 x 4 truck prepared for parachute drop,
or in a standard type of U. S. Army parachute de-
livery container.

b. Radio Receiver R-392/URR operates from a
24-volt direct-current (dc) vehicular electrical sys-
tem to furnish an output of 200 milliwatts of audio-
frequency power to a 600-ohm headset or speaker, or
a 600-ohm line. The output voltage from a 24-volt
dc vehicular electrical system is approximately 28
volts dc, when the vehicle engine is running and
the dc battery charging generator is in the electrical
circuit. The current source for the electrical system
is the battery when the engine is stopped and the
battery charging generator when the engine is run-
ning. Filament and B+ voltage is taken directly
from the dc line. Signal output from the 455-kilo-
cycle (kc), intermediate-frequency (if.) amplifier is



available at the front panel for use with frequency-
shift, radioteletype converters. Other connections
are provided on the front panel for operation of
the receiver in conjunction with an associated trans-
mitter such as Radio Transmitter T-195/GRC-19.

¢. Unitized construction is employed in the re-
ceiver, wherein the radio-frequency (rf), inter-
mediate-frequency  (if.), audio-frequency (af),
variable-frequency oscillator (vfo), crystal oscillator,
and calibration oscillator circuits are mounted on
individual removable subchassis. For repair or
replacement, these subchassis can be removed from
the receiver. For trouble shooting, these subchassis
(excluding the vfo subchassis) are not individually
removed from the receiver except for obscure hard-
to-find trouble (par. 91).

d. The lower deck assembly, the upper deck
assembly, the front panel, and the vfo subchassis

are removed from the receiver as individual units

(par. 108). The upper deck assembly consists of
the rf and the crystal oscillator subchassis. The
lower deck assembly consists of the af, if., and cali-
bration oscillator subchassis.

e. The receiver is permeability-tuned by varying
the degree of insertion of formed powdered-iron
cores into the tuning coils through a system of
gears, cams, and racks. A calibration accuracy of
300 cycles per second (cps) or better permits use
of the receiver as a highly precise frequency-measur-
Ing imstrument.

4. System Application

Radio Receiver R-392/URR, in addition to its
use as a conventional communications receiver, can
be used as part of a vehicular, two-way communica-
tions system (Radio Set AN/GRC:-19), or as part
of a single-channel, frequency-shift radioteletype
system. Subparagraphs a and b below describe the
application of the receiver in these systems.

a. Radio Set AN/GRC-19 (fig. 2).

(1) Radio Set AN/GRC-19 is a communica-
tions set for vehicular use. It is designed
to transmit voice, unmodulated radiotele-
graph, frequency-shift radioteletype signals
within a frequency range from 1.5 to 20
mc, and to receive these signals within a

WHIP
ANTENNA
RADIO RADIO
T TTER RECEIVER
T-195/GRC-19 R-392/URR
HEAD SET
ELECTRICAL SPEGIAL| AUDIO NAVY TYPE

CW-49507
TELEGRAPH KEY KY-16/U

ELECTRICAL SPECIAL
TRANSMITTER] ™ PURPOSE CABLE —a
c-ooaronak o | assemsLY cx-i852/u
NOTE: {‘ ﬂ
A HEADSET FOR LISTENING TO THE RECEIVER

PURPOSE CABLE

ASSEMBLY CX-2585/U Ccx-1334/U

AND A MICROPHONE OR KEY FOR CONTROLLING MICROPHONE
THE TRANSMITTER MAY BE CONNECTED AT ANY M-29/U
OF THE THREE COMPONENTS (SHOWN) OF THE
SYSTEM.
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Figure 2. Radio Set AN/GRC-19, with Transmitter
Control C-822/GRC-19, block diagram.

frequency range from 500 kc to 32 mc.
The equipment operates from a 24-volt
vehicular electrical system, furnishing a
nominal transmitter output of 100 watts
and a nominal receiver output of 200 milli-
watts (ma) to a 600-ohm headset. Voice
and frequency-shift radioteletype com-
munication can be handled simultaneously
when used with associated equipment.
The set can be operated in a moving
vehicle, making possible transmission over
distances up to 50 miles; communication
over distances from 150 to 1,500 miles is
possible over sky-wave paths.

(2) The radio set consists basically of Radio
Transmitter T-195/GRC-19 and Radio
Receiver R-392/URR, plus accessory items,
and Transmitter Control C-822/GRC-19
for remote applications. The transmitter,
receiver, and whip antenna are mounted
in the vehicle; when the transmitter con-
trol is used, it is remotely connected to the
transmitter by a long cable. A headset for
listening to the receiver and a microphone
or key for controlling the transmitter may
be connected at the receiver, transmitter,
or the transmitter (remote) control unit.

(3) Any one of seven preset transmitter chan-
nels can be selected at either the trans-
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mitter or transmitter (remote) control
unit; the transmitter may be tuned manu-
ally at the transmitter to any frequency
within the range from 1.5 to 20 mc. In
addition, it is possible to switch the trans-
mitter on or off at the transmitter (remote)
control unit. The receiver has no preset
channels and must be tuned manually and
switched on or off locally (at the receiver).

(4) For simplex operation, a common (whip)
antenna is normally used for both the
transmitter and receiver, but for relay and
duplex operation, separate antennas must
be used. For simplex operation, relays in
the receiver break-in circuit disable the re-
ceiver by grounding its antenna circuit and
the input of the af amplifiers. However,
the break-in circuit can be disabled for
relay and duplex operation, or for trans-
mitter calibration.

b. Single-channel, Frequency-shift Radioteletype
System.

(1) When operated as part of a single-channel,
frequency-shift radioteletype system, Radio
Receiver R-392/URR is used with a fre-
quency shift radioteletype converter and
teletypewriter.

(2) The transmitted signals, consisting of an
unmodulated carrier marking signal and
a spacing signal that is usually 850 cycles
lower than the marking signal and of the
same amplitude, are received by the an-
tenna and applied to the receiver, where
they are converted to frequencies of 455
kc =+ 425 cycles, respectively. The con-
verted marking and spacing signals are
available at the receiver IF OUT recep-
tacle, from which point they are applied
to a frequency-shift converter.

(3) In the frequency-shift converter, the mark-
ing and spacing signals operate the dis-
criminator and dc amplifier circuits to
produce direct-current impulses for opera-
tion of an internal receiving relay. The
output from the frequency-shift converter
receiving relay is applied to the selector
magnet of the teletypewriter for actuating
the teletypewriter keys.

(4) It is possible to receive amplitude-modu-
lated (am.) and frequency-shift radio-
teletype signals simultaneously with Radio
Receiver R-392/URR, if the signals are
transmitted simultaneously from the same
transmitter.

5. Technical Characteristics

Type of circuit .. ... .. Triple conversion super-
heterodyne on eight low-
est frequency bands,
double conversion super-
heterodyne on all other
bands.

Frequency range .. ... 500 kc to 32 mc in 32 bands

’ of 1 mc each except for
first band, which covers
14 mc (500 ke to 1 mc).
Types of signals re-

ceived . ... . .. . Al-cw, A2-mcw, A3-voice,
Fl-frequency-shift  key-
ing.
Number of tubes ...  25.
Intermediate frequen-
cies:

First  variable if.
(used on eight
lowest  frequency

bands) ..... ... .. 9 to 18 mc.
Second variable if.
(all bands) ...... 2.5 to 2 mc on .5 to l-mc

band, 3 to 2 mc on all
other bands.
Third if. (fixed) .. 455 kc.

Selectivity .. ....... 8, 4, and 2-kc if. (nominal)
bandwidths.
Type of tuning .... Continuous; frequency

read directly on counter-
type frequency indicator.

Method of calibra-

tion ............ Built-in crystal calibrator

(calibration oscillator) .

Calibration points . . Every 100 kc.

Calibration accuracy Within 300 cps at any fre-
quency in 100-kc range
(50-kc each side of 100-
kc point) when cali-
brated at nearest 100-kc
point to the received sig-
nal.



Sensitivity:
Modulated signals frequency am.

(mc) sensitivity
0.5-1.0 9-uv or better
1.0-2.0 7-uv or better
2.0-32.0 5-uv or better

for 10-milliwatts output
with a 10 to 1 signal-plus-
noise to noise ratio and
with a 56-uuf dummy
antenna.
Cwsignals .. ... .. frequency cw
(mc) sensitivity

0.5-2.0 3-uv or better
2.0-32 2-uv or better
for 10-milliwatts output
with a 10 to 1 signal-plus-
noise to noise ratio (car-
rier on to carrier off)
and with a 56-uuf dum-
my antenna.
Audio power output
(with 600-ohm im-
pedance) .......... 200 mw (nominal).
Nominal input voltage 28 volts dc; will operate on
input of 25 to 30 volts;
will operate at reduced
gain at input voltages
lower than 25 volts dc

down to a minimum of

22 volts dc.
Power input ....... .. 3 amperes at 28 volts.
Antennas:
Whip ............. 15 ft.
Long wire ...... ... Random length.

7. Table of Components

Doublet ........... Length cut to operating
frequency.

Temperature range ... —40° C (-40° F) to 65° C
(149° F).

Weight (without acces-
sories) ............ 52 1b.

6. Packaging Data
(fig- 3)

When Radio Receiver R-392/URR is packaged
for export or domestic shipment, two instruction
books are placed in a pouch that is sealed. Electron
Tube Case CY-1298/URR contains the spare tubes
and fuses and is packed in a corrugated fiberboard
carton with the pouch that contains the instruction
books. The carton is then padded with Kimpak and
sealed with acetate tape. The sealed carton is then
placed in the bottom of a larger corrugated fiber-
board carton. A pad is placed over it, and one
Radio Receiver R-392/URR, which is inclosed and
sealed in a sheet of heavy paper, is placed in the
carton with the front panel up. A protective pad
is placed over the top of the receiver, a piece of ply-
wood is then placed on top of the pad, and the
flaps of the carton are closed. The carton is then
sealed and placed in a wooden box; the box is
sealed with nails. Two metal straps are applied
lengthwise, one on each side, and one strap is
applied across the middle. The straps are stapled
in place and a packing list is placed in a protective
envelope and stapled to the box lid. The box is
1574 ¢ inches long by 12 inches wide by 1474 inches
high; the gross weight is 80 lbs.

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

Unit
Required Height Depth Length Volume weight
Component No. (in.) (in.) (in.) (cu ft) (b)
Radio Receiver R-392/URR 1 1114 1414 11 1.05 52
Electron Tube Case CY-1298/URR 1 4 3146 1014 124 2
Instruction book 2
Total 54

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

4
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Figure 5. Radio Receiver R-392/URR, top view, case and front panel removed, showing upper
deck assembly tube and cable location.



8. Description of Radio Receiver R-392/URR

a. Radio Receiver R-392/URR is a 25-tube su-
perheterodyne receiver that is designed for recep-
tion of radiotelegraph, voice, and frequency-shift
radioteletype signals within a frequency range from
500 kc to 32 mc. The receiver is housed in a sturdy,
olive-drab finished, aluminum, immersionproof
case that is designed to withstand conditions en-
countered in mobile (vehicular) military service.
Two spring-loaded, metal carrying handles are
located within recessed areas at the side of the case,
and at the bottom rear of the case are recesses for
fitting the receiver on the mounting base. The re-
ceiver is fastened within the case by 10 captive
thumbscrews that are around the edges of the front

ANTENNA TRIM FLEXIBLE
SHAFT COUPLING

MEGACYCLES

BEVEL GEAR

MEGACYCLES
CLAMP

MEGACYCLES

CONTROL SHAFT

KILOCYCLES

CONTROL SHAFT

panel. A watertight seal between the panel and the
case maintains the immersionproof feature of the
receiver.

b. All operating controls and connectors are
located on the olive-drab finished, aluminum front
panel (fig. 17), which is recessed so that no control
extends beyond the raised edges of the panel. At
the center of the front panel is a counter-type fre-
quency indicator dial that shows the frequency in
kilocycles to which the receiver is tuned. The two
left-hand digits of the frequency indicator dial are
operated by the MEGACYCLES control directly
beneath, and indicate thousands of kilocycles, i.e.,
megacycles. The three right-hand digits, operated
by the KILOCYCLES control below, indicate kilo-
cycles in hundreds, tens, and units (fig. 18). Above

KILOCYCLES

BEVEL GEAR

CLUTCH
ASSEMBLY

KILOCYCLES DISK
TM B858-6

Figure 6. Rf subchassis.
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Figure 7. Crystal oscillator subchassis.
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Figure 8. Radio Receiver R-392/URR, bottom view, case and front panel removed, showing
lower deck assembly.
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Figure 9. Calibration oscillator subchassis.

Figure 10. If. subchassis.

Figure 11.

Af subchassis.
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the frequency indicator dial, at the top of the panel,
is a CARRIER LEVEL meter, calibrated in decibels
(db) above automatic gain control (agc) thresh-
old, for indicating the relative strength of the in-
coming signals. Distributed about the front panel
are 11 bar knob controls, operable with Arctic mit-
tens, for controlling the various functions of the
receiver. These controls include the ANT TRIM
control, function switch, BFO PITCH control,
BFO switch, AGC switch, RF GAIN SQUELCH
THRESH control, and AF GAIN control, DIAL
ZERO control, BAND WIDTH selector switch,
DIAL DIM switch, and a DIAL LOCK control for
securing the KILOCYCLES control to prevent
changes in tuning as a result of vibration. Two
ANT connectors are located in the upper left-hand
corner of the panel. The upper coaxial connector
is utilized when the receiver is operated with Radio
Transmitter T-195/GRC-19 as part of Radio Set
AN/GRC-19 or when a coaxial cable antenna lead-
in is used; the lower binding post connector accom-
modates the receiver antenna when the receiver is
operated alone. The two multicontact audio re-
ceptacles, beneath the antenna connectors, are con-
nected in parallel and provide connections for a
speaker or headset, and, when the receiver is oper-
ated as part of Radio Set AN/GRC-19, provide con-
nections for a microphone or key. The POWER
INPUT-TRANS CONT receptacle, beneath the
AUDIO receptacles, is used for connecting the
receiver to the vehicular electrical system, or to
Radio Transmitter T-195/GRC-19, when used.
This receptacle has an internally threaded central
bushing for securing the power cable plug. Across
the bottom of the panel are four fuses; two oper-
ating and two spares. The coaxial connector, IF
OUT, in the lower right-hand corner, furnishes a

Figure 12.
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50-ohm outlet for the 455-kc if. signal for use with
a frequency-shift radioteletype converter.

c. The receiver is comprised of a number of in-
terchangeable subchassis or assemblies (fig. 5 and
8), including the main frame, front panel, upper
deck assembly (comprised of the rf subchassis, and
the crystal-oscillator subchassis), vfo mixer sub-
chassis, and the lower deck assembly (comprised of
the if. subchassis, audio subchassis, and crystal cal-
ibrator subchassis). The front panel and subchassis
are interconnected by coaxial cables and cables ter-
minated with connectors. Located on the rf sub-
chassis are the gear train, camshafts, and racks of
the mechanical tuning system.

9. Description of Mounting MT-836/URR
(hg. 14)

The mounting is steel-constructed and consists
essentially of an upper and a lower platform sep-
arated by four shock mounts. The lower platform
is drilled to accommodate bolts for fastening the
mounting rigidly to a vehicle. Two fixed hooks
are attached to the upper platform, at the rear, to
engage the recesses on the bottom of the receiver
case. At the front of the upper platform are located
two clamps, fastened by thumbscrews, which engage
the lower edge of the receiver front panel and
secure it firmly to the mounting. The thumb-
screws can be extended to provide additional lever-
age for fastening the clamps. Mounting MT-
836/URR is used when the receiver is used by itself;
when the receiver is used as part of Radio Set
AN/GRC-19, it is installed on Mounting MT-
851/GRC-19 along with Radio Transmitter T-
195/GRC-19.

T™ 858-12

Vfo mixer subchassis.
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Figure 13.

T™M 858-13

Radio Receiver R-392/URR, front panel and main frame.
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Figure 14. Mounting MT-836/URR.

10. Description of Electrical Special Purpose
Cable Assembly CX-1597/U

The power cable assembly provides a means of
connecting Radio Receiver R-392/URR to a vehic-
ular electrical system when the receiver is used
alone and not as part of Radio Set AN/GRC-19.
The cord is made up of an eight-foot, two-conductor
cable terminating in a nine-contact, Amphenol type
164-4FS center screw-locking plug at one end and

12

two solder-lug terminals at the other end. The
screw-locking plug uses a center lead screw for secur-
ing the power cable to the POWER-INPUT
TRANS CONT connector on the receiver front
panel.

11. Description of Special Purpose Cables

a. Electrical Special Purpose Cable Assembly
CX-1599/U provides a means of connecting Radio



(l

Receiver R-392/URR to Radio Transmitter T-
195/GRC-19 in Radio Set AN/GRC-19. This cable
assembly is used in place of Electrical Special Pur-
pose Cable Assembly CX-1597/U. The cord is
made up of an eight-inch length of eight-conductor,
rubber-covered cable terminating in a nine-contact,
screw-locking female plug, Amphenol type 164-4FS.
The other end of the cable terminates in a 9-contact,
screw-locking male plug, Amphenol type 164-44FS.

b. Radio Frequency Cable Assembly CG-1127/U
is the receiver-transmitter antenna cable. It pro-
vides means of connecting the antenna receptacle
on the receiver to the antenna receptacle on the
transmitter, when Radio Receiver R-392/URR is
used with Radio Transmitter T-195/GRC-19 in
Radio Set AN/GRC-19. The cord is made up of
a six-inch length of one-conductor, Radio Fre-
quency Cable RG-58/U, terminated with one Plug
Connector, UG-913/U on each end.

12. Running Spares

A group of running spares, packed in a metal box
and designated Electron Tube Case CY-1298 /URR,
is furnished with each receiver. Spares are pro-
vided for all normally expendable items such as
electron tubes, dial lamps, and fuses. The follow-
ing is a list of running spares:

10 tubes, type 6AJ5

2 tubes, type 26A7/GT

2 tubes, type 12AU7

4 tubes, type 26A6

2 tubes, type 26C6

1 tube, type 26D6

2 lamps, dial, 28 volts, .175 ampere, GE T-314
6 fuses, l5-ampere, type 3AG

6 fuses, 5-ampere, type 3AG

13. Additional Equipment Required

The following material is not supplied as part of
Radio Receiver R-392/URR, but is required for its
operation:

Antenna:
Mobile .. ... ... ... 15-ft whip.
Fixed .. ... .. .. .. .. Doublet antenna (Antenna

Group AN/GRA-12) or
random length wire.
Power source:

Vehicle .. ... .. ... 24-volt dc vehicular elec-
trical system.
Note. The output volt-
age from a 24-volt dc ve-
hicular electrical system
is approximately 28-volts
dc when the vehicle en-
gine is running and the
dc battery-charging gen-
erator is in the electrical
circuit. The current
source for the electrical
system is the battery
when the engine is stop-
ped, and the battery
charging generator when
the engine is running.

Fixed . ... .. ... . .. A 28-volt dc supply supply-
ing 3 amp.

Headset .. . . ... Navy type CW-49507, or
equivalent 600-ohm
headset.

Headset cord . .. ... Audio Headset Cord CX-
1334/U, or equivalent.

Loudspeaker

(optional) .. ... ... Dynamic Loudspeaker LS-

166/U, or equivalent

600-ohm speaker.
Power cable .. .. . Electrical Special Purpose
Cable Assembly CX-

1597 /U.

Mounting . Mounting MT-836/URR.

13



CHAPTER 2

OPERATING INSTRUCTIONS

Section I. SERVICE UPON RECEIPT OF RADIO RECEIVER R-392/URR

14. Siting
(fig. 15)

The location of the radio equipment depends on
the tactical situation and local requirements, such
as the necessity of operating the equipment from
an installation where it cannot be seen, from an
installation in a vehicle or a shelter, and {from an
installation that has ready access to messengers. In
addition to these factors, the character of the ter-
rain demands consideration before an operating
location is decided upon. The prime consideration
for establishing the most efficient communication
is the location of the antenna. It should be in a
location that is high and clear of hills, buildings,
cliffs, densely wooded areas, and other obstructions.
Depressions, valleys, and other low places are poor
sites for radio reception, because the higher sur-
rounding terrair. absorbs rf energy. Clear, strong
signals cannot be expected in mobile service if the
receiver is operated under or close to a steel bridge,
underpass, power line, or power unit. Choose, if
possible, a site on a hilltop or elevation. Flat
ground having good conductivity is desirable.

15. Uncrating, Unpacking, and Checking
New Equipment

Note. For used or reconditioned equipment refer to para-
graph 19.

a. General. Equipment may be shipped in ex-
port packing cases or in domestic packing cases.
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When new equipment is received, select a site where
the equipment can be unpacked without exposure
to the elements, and which is convenient for the
installation of the equipment. The instructions in
subparagraph b below apply to equipment shipped
in export packing cases, and the instructions in
subparagraph d below apply to equipment in do-
mestic packing cases.

Caution. Proceed slowly and cautiously in un-
crating, unpacking, and handling the equipment.
If it becomes damaged, a complete overhaul might
be required or the equipment might be rendered
useless.

b. Uncrating and Unpacking Export Shipments.

(1) Place the packing case as near the oper-
ating position as convenient.

(2) Cut and fold back the steel straps.

(3) Remove the nails from the top of the pack-
ing case with a nail puller. Remove the
top of the packing case. Do not attempt
to pry off the sides and top; the equipment
may be damaged.

(4) Remove the sealed carton from the box.

(5) Open the carton and remove the piece of
plywood and protective pad; and then
remove the equipment from the carton
and place it on a work bench or near its
final location.

(6) Remove the carton containing the running
spares and instruction books.
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Figure 15. Radio Receiver R-392/URR, siling.

Checking.
(1) Check the contents of the cartons against

the master packing slip.

(2) Place the receiver on a bench and loosen

the 10 captive thumbscrews around the
edge of the front panel. Be sure that the
screws have been loosened until they are
completely free of the case.

(8) Carefully tilt the receiver so that it rests

on front panel, and lift off the case. Set
the receiver down in its normal position.

(4) Inspect the front panel for damage to glass

windows of the CARRIER LEVEL meter
and frequency indicator.

(5) Operate the control knobs, examining for

(6)

(™)

looseness. Operate the MEGACYCLES
and KILOCYCLES knobs throughout
their ranges. Rough operation or binding
indicates a damaged tuning system or the
need for cleaning and lubrication.
Remove the fuses at the bottom of the
front panel, and see that they are of the
proper ratings. Make sure that the fuses
are firmly seated after replacing them.
Inspect for bent or broken antenna con-
nectors and bent pins in the POWER
INPUT-TRANS CONT receptacle.

(8) Inspect the upper deck of the receiver

15



«carefully for loose tube shields and broken
tubes. See that all tubes are inserted in
their proper sockets. Be sure that all con-
nectors are firmly seated; loose connectors
are a common cause of improper operation
in radio equipment.

(9) Turn the receiver over carefully, and in-
spect the lower deck assembly; be sure that
all tubes and connectors are seated securely
and in their proper places. Inspect for
broken tubes and loose tube shields. Be
sure that the large plug is firmly seated on
the audio subchassis.

(10) With the receiver resting on its front panel,
replace the case; be sure that the rubber
seal is completely in place in the groove
near the edges of the front panel. Tighten
the 10 thumbscrews evenly in succession.

(11) Examine the contents of the metal box
that contains the running spares, and
check for damaged parts.

d. Uncrating and Unpacking Domestic Ship-
ments. The radio equipment may be received in
domestic packing cases. The instructions given in
subparagraph b above apply also to unpacking
domestic shipments. Cut the metal bands. Open
the carton that protects the equipment, or, if heavy
wrapping paper has been used, remove it carefully,
and take out the components. Inspect the contents
of the cartons as directed in subparagraph ¢ above.

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

16. Installation of Radio Receiver R-392/URR

In general, follow the procedures outlined in sub-
paragraphs a and b below and in paragraph 17 for
all vehicular installations. For specific procedures,
refer to the instructions furnished with the installa-
tion unit for the particular vehicle.

a. Mounting MT-836/URR.
(1) Remove the upper platform of the mount-
ing, and using the lower platform as a
template, locate and drill holes in the
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vehicle to accommodate the mounting
bolts.

(2) Be sure that the area on the vehicle to
which the mounting is to be bolted is free
of paint, grease, and dirt. Remove paint
with sandpaper, and remove grease with
Solvent, Dry Cleaning (SD), Federal P-S-
661. Use the necessary bolts, lock wash-
ers, and nuts to secure the lower platform
to the vehicle.

(3) Replace the upper platform.

b. Radio Receiver and Case. The receiver is
shipped with all tubes, fuses, dial lamps, and crys-
tals already in place. To install the receiver, secure
it to the mounting by sliding the receiver onto the
mounting so that the hooks on the rear bottom of
the case engage the mating hooks on the mounting.
Engage the bottom edge of the receiver front panel
with the two clamps on the front of the mounting,
and tighten the thumbscrews on the clamps. Pull
the thumbscrews straight out from the mounting to
extend them, if additional leverage is required for
fastening the clamps. Upon completing the instal-
lation, check to be sure that the receiver and mount-
ing are securely fastened to the vehicle.

17. Installation of Antenna Equipment

Vehicular installations require the use of a 15-
foot whip antenna. For fixed installations, An-
tenna Group AN/GRA-12, which includes Mast
Sections MS-116-A, MS-117-A, MS-118-A and Mast
Base MP-65-A is used. In the majority of cases,
the location of the antenna mast base is determined
by the type of vehicle. In general, the mast base
should be installed as high as possible. After the lo-
cation of the antenna is determined and the mount-
ing hole (for vehicles) is drilled, install the mast
base and mast sections in accordance with the in-
structions supplied with the installation unit.

Note. Radio Receiver R-392/URR is designed to give best
possible performance when used with a whip antenna. For
fixed installation, better performance is sometimes obtained
by using a doublet antenna (length in feet is 468/frequency
in megacycles) . If a doublet antenna cannot be erected, good
performance is sometimes obtained by connecting a long wire
to the receiver (ANT receptacle) and throwing the far end
over a tree. Dry dead trees, if available, make suitable sup-
ports for makeshift antennas.

»



18. Connections
(fig. 16)

a. Antenna. To attach the antenna lead-in to
the mast base, twist the end of the wire lead-in and
attach it to the binding post on the bottom of the
base. Attach the other end of the lead-in to the
ANT binding post on the receiver, which is the
lower of the two ANT connectors.

b. Power. Use Electrical Special Purpose Cable
Assembly CX-1597/U to connect the receiver to
the 24-volt dc, vehicular electrical system. Connect
the black center conductor of the power cable as-
sembly to the positive terminal of the electrical
system and connect the braided shield to the nega-
tive terminal (ground).

c. Headset or Speaker. 1f Headset Navy Type
CW-49507 is used, plug the headset into Audio

Headset Cord CX-1334/U, and connect the headset
cord to one of the AUDIO receptacles on the re-
ceiver front panel. In the event that Dynamic
Loudspeaker LS-166/U is used instead of a headset,
connect the speaker directly to one of the AUDIO
receptacles. When a 600-ohm headset or speaker
other than those mentioned above is employed, use
an Amphenol type 164-8 plug to connect the head-
set or speaker cord to the AUDIO receptacles. The
conductors of the cord are connected to contact A
or L and to (ground) contact B, E, or H of the
connector.

d. Radioteletype, Frequency-shift Converter.
When the receiver is used for single-channel, fre-
quency-shift radioteletype operation, connect a
radioteletype frequency-shift converter to the IF
OUT receptacle on the receiver front panel; use
the cable supplied with the converter.

HEAD SET

NAVY TYPE

WHIP CW-49507
ANTENNA

AUDIO HEAD SET
CORD CX—I334/V

OR

iC
LS-166/U

ANT
WIRE W-146 o
ANT
TO 24- VOLT [~ RADIO RECEIVER
VEHICULAR R-392/URR
ELECTRICAL
SYSTEM ELEGTRIGAL
SPECIAL PURPOSE AUDIO
- * ASSEMBL
Y
CX-1597/U
POWER INPUT-TRANS CONT g ouT
@ = :‘ =N
: 1
i 1
i ]
1 1
~5 !
1"
GROUND STRAP MOUNTING y
MT-836/URR TO RADIO

TELETYPE CONVERTER

T™M858~15

Figure 16. Radio Receiver R-392/URR, cording diagram.
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19. Service Upon Receipt of Used or Recon-
ditioned Equipment

a. Follow the instructions in paragraph 15 for
uncrating, unpacking, and inspecting the equip-
ment.

b. Examine the used or reconditioned equip-
ment for tags or other indications pertaining to
changes in the wiring of the equipment. If any

changes in the wiring have been made, note the
change in this instruction book, preferably on the
schematic diagrams.

c. Check the MEGACYCLES and KILOCYCLES
control knobs for ease of rotation. If lubrication
is required, refer to the lubrication instructions in
paragraphs 109 and 110.

d. Perform the installation and connection pro-
cedures given in paragraphs 16, 17, and 18.

Section Il. CONTROLS AND INSTRUMENTS

20. Generdl

Haphazard operation or improper setting of the
controls can cause damage to electronic equipment.
For this reason, it is important to know the func-
tion of every control. The actual operation of the
equipment is discussed in the next section of this
instruction book.

21. Radio Receiver R-392/URR Controls
(fig. 17)

“The controls and switch positions of the receiver
are listed in the table below. When the receiver
is used as part of Radio Set AN/GRC-19 refer to
the instruction book on Radio Set AN /GRC-19.

Control or switch position

Function or use

Function switch (S104)
(located to the right of the CARRIER LEVEL
meter)

$Q (squelch)

18

Positions
OFF Disconnects the power input to the receiver. The receiver is turned off.
STAND BY Connects power input to the filaments of the vacuum tubes in the receiver,
but a station or signal cannot be received. When the function switch is
turned to NORMAL, LIMITER, or NET, the receiver, if tuned-in
properly, can receive a station or signal immediately.
LIMITER Connects a noise limiter circuit in the receiver, which reduces the static
or noise heard in the headset when a station or signal is being received.
Static is not completely eliminated. On strong signals the static will
be reduced. On weak signals, the LIMITER circuit has little effect on
static.
Positions
NORMAL Connects the receiver for normal operation. The switch is set to NORMAL
when the noise heard in the headset is not objectionable during reception
of a station or a signal.
NET Disconnects an antenna grounding relay circuit in the receiver, which

permits simultaneous operation of the receiver and an associated trans-
mitter such as Radio Transmitter T-195/GRC-19 when used as part of
Radio Set AN/GRC-19.

Connects a squelch circuit in the receiver, which prevents noise from being
heard in the headset when a station or signal is not being received or
when the signal strength is below a signal input level (threshold value)
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21. Radio Receiver R-392/URR Controls (cont)

(hg. 17)

Control or switch position

Function or use

BQ (squelch)
(cont)

Frequency indicator dial

MEGACYCLES control

20

established by the RF GAIN SQUELCH THRESH control position or
setting. Permits carrier (signal) relay control (for retransmission of an
associated transmitter signal such as Radio Transmitter T-195/GRC-19
when used as part of Radio Set AN/GRC-19).

Shows frequency in megacycles (mc) or kilocycles (kc) of the station
or signal being received (fig. 18).

Changes the reading (or number) in the first two spaces of the frequency
indicator dial. The number in the first two spaces represents the
receiver band in which the station or signal being received is located.
All bands cover 1 megacycle except the first band, which covers 14
megacycle (.5 to 1 mc). Note that the frequency indicator dial will
show frequencies below 500 kc, but no signals will be received below
500 kc. The MEGACYCLES dial readings and the corresponding bands
are shown below:

MEGACYCLES dial reading (number in first two spaces of Band

frequency indicator dial) (mc)
00 .5-1
01 1-2
02 2-3
03 3-4
04 4-5
05 5-6
06 6-7
07 7-8
08 8-9
09 9-10
10 10-11
11 11-12
12 12-13
13 13-14
14 14-15
15 15-16
16 16-17
17 17-18
18 18-19
19 19-20
20 20-21
21 21-22
22 22-28
23 23-24
24 24-25
25 25-26




21. Radio Receiver R-392/URR Controls (cont)

(fig. 17)

Control or switch position

Function or use

MEGACYCLES control (cont)

KILOCYCLES control

RF GAIN SQUELCH THRESH (threshold)
control (R105)

AF GAIN control (R103)

CARRIER LEVEL meter (M101)

ANT TRIM (C202) control

ANT receptacle (J104) (upper connector)
and
ANT binding post (E101) (lower connector)

BFO switch (5102)
Positions

ON

OFF

BFO PITCH control (Cl01)

MEGACYCLES dial reading (number in first two spaces of Band

frequency indicator dial) (mc)
26 26-27
27 27-28
28 28-29
29 29-30
30 30-31
31 31-32

Changes the reading in the last four spaces of the frequency indicator dial.
Tunes the receiver to any station or signal within the band selected by
the MEGACYCLES control. When the KILOCYCLES control is turned
maximum clockwise (to the right), a plus (4) sign will show in the
third space on the frequency indicator dial. When the KILOCYCLES
control is turned maximum counterclockwise (to the left), a minus (-)
sign will show in the third space. When a plus sign appears on the
frequency indicator dial, add one (01) to the number in the first two
spaces to get the true reading. When a minus sign appears subtract one
(01) from the number in the first two spaces to get true reading. (See
figure 18 for a detailed explanation)

Controls the ability of the receiver to receive weak stations or signals. For
the reception of weak signals or stations, the RF GAIN SQUELCH
THRESH control is set all the way to the right (maximum clockwise) .
Wkhen the function switch is set to SQ, the position or setting of the RF
GAIN SQUELCH THRESH control establishes the minimum (threshold)
strength of the received signal required to permit operation of the
receiver.

Controls the loudness of the tone or voice heard in the headset.

When the AGC switch is set to ON or CAL, shows the relative strength
(level) of the station or signal (carrier) being received. The stronger
the station or signal being received, the more the pointer moves to the
right. When the AGC switch is set to OFF the meter reading if any
is not used to tune in a station.

Used to adjust or tune the antenna circuit in the receiver so that the voice
or tone heard in the headset is at maximum loudness.

Used for connecting an antenna to the receiver. The antenna can be con-
nected to either of the two parallel-connected receptacles in which the
antenna lead-in wire fits.

Connects voltage to a beat-frequency oscillator (bfo) circuit in the receiver
which permits reception of a radiotelegraph (cw) station or signal.

Disconnects voltage from the bfo circuit in the receiver.
Changes pitch or frequency of the code signals or tone heard in headset

when the BFO switch is set to ON, and a radiotelegraph signal is being
received.
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21. Radio Receiver R-392/URR Controls (cont)

(fig. 17)

Control or switch position

Function or use

AGC switch (S101)
Positions

ON

OFF
CAL

DIAL ZERO control

DIAL LOCK control

BAND WIDTH switch (S501)
Positions

2

4KC

DIAL DIM switch (S103)

Positions
ON
OFF
(midposition)
IF OUT
LINE 5 AMP

PLATE 145 AMP

SPARE (2)
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Connects an automatic gain control (agc) circuit in the receiver, which
keeps the loudness of the voice or signal heard in the headset nearly

the same regardless of changes in strength of the signal or station being
received.

Disconnects the agc circuit in the receiver.

Connects a calibrating oscillator circuit in the receiver when it is necessary

to adjust or check the reading on the frequency indicator dial for ac-
curacy.

When pushed in and turned, permits the reading on the frequency indicator
dial to be changed a small amount without changing the tuning of the
receiver. Permits correction of small errors in reading or setting of the
frequency indicator dial without affecting the tuning of the receiver.

Prevents the KILOCYCLES control from being turned accidentally after
a station or signal is tuned in. The KILOCYCLES control is locked
when the DIAL LOCK control is turned all the way to the right
(maximum clockwise) .

Reduces interference heard in the headset caused when unwanted stations
or signals are too close in frequency to the wanted stations or signals.

Reduces interference heard in the headset when a station or signal is
received but not as much as the 2kc position of the switch.

Used when the interference heard in the headset is not objectionable when
a station or signal is being received. In the 8kc position, the sound of
the voice heard in the headset is richer and more natural than for the
4KC and the 2kc position of the switch.

Turns dial light on.
Turns dial light off.

Dial light set at reduced brilliance.

Used to connect receiver to a radioteletype converter when a single-channel,
frequency-shift, radioteletype station or signal is being received.

Protects the power input line from short circuits in the receiver.

Protects receiver from short circuits in the vacuum-tube (plate) circuits
of the receiver.

Used as spare fuses.
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21. Radio Receiver R-392/URR Controls (cont)

(hg. 17)

Control or switch position

Function or use

AUDIO receptacles (J101 and J102)

. POWER INPUT-TRANS CONT (transmitter

control) receptacle (J103)

Used to connect a headset or speaker to the receiver. Either or both
receptacles can be used. Used to connect a microphone or key to the
receiver when the receiver is used as part of Radio Set AN/GRC-19.
The receptacle pins and circuits to which they are connected are
listed below:

Pin Circuit

A and L Af output

B, E, and H Ground

C Microphone

D and ] No connection

F Push-to-talk switch on microphone or key
K Carrier (relay) control

Used to connect the receiver to the power input from the vehicular elec-
trical system. Used to connect the receiver to an associated transmitter
such as Radio Transmitter T-195/GRC-19 for power and control, when
used as part of Radio Set AN/GRC-19. The receptacle pins and circuits
to which they are connected are listed below.

Pin Circuit

28-volt B4 (positive voltage)

Break-in relay control

Microphone

28-volt filament (positive voltage)
Ground

Push-to-talk switch on microphone or key
Af output

No connection

R = T H® m O O % »

Carrier (relay) control

Section Ill. OPERATION UNDER USUAL CONDITIONS

22. Starting Procedure

a. General. Set the front-panel

shown in the following table.

referred to only when the receiver is used by itself
and not as part of Radio Set AN/GRC-19. When
the veceiver is used as part of Radio Set AN/GRC-

controls  as 19 refer to the instruction book on Radio Set
This section is to be AN/GRC-19.
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Control or

Position

switch

AM reception

CW or MCW reception

RF GAIN SQUELCH THRESH

DIAL DIM switch
ANT TRIM control
BFO PITCH control
DIAL LOCK

All the way to the right
(maximum clockwise)

As required
0
0

Maximum clockwise

(voice) (radiotelegraph or modulated-tone radiotelegraph)
Function switch OFF OFF
AGC switch ON OFF
BAND WIDTH switch 8 2
BFO switch OFF ON
AF GAIN control Midposition Midposition

All the way to the right
(maximum clockwise)

As regquired
0
0

Maximum clockwise

(to the right) (to the right)

b. Starting. Turn receiver on by setting func-
tion switch to NORMAL. If the receiver is not to
be used immediately, turn the function switch to
STAND BY. Connect a headset to an AUDIO
receptacle of the receiver. Allow receiver to warm
up (keep the function switch at STAND BY) for
5 minutes before using.

23. Voice (AM) Reception

a. Set function switch to NORMAL.

b. Set the AGC sv?itch to ON.

¢. Set the BAND WIDTH switch to 8.

d. Set the ANT TRIM control to 0.

e. Set the BFO switch to OFF.

f. Set the DIAL DIM switch as required.
g. Set the AF GAIN control to midposition.

h. Set the RF GAIN SQUELCH THRESH
control all the way to the right (maximum clock-
wise).

i.  Unlock the KILOCYCLES control by turning
the DIAL LOCK control all the way to the left
(maximum counterclockwise) .

7. Set the MEGACYCLES and KILOCYCLES
controls to the reading on frequency indicator dial
of the desired station or signal (fig. 18).
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k. If the station or signal is being received, a
voice or tone should be heard in the headset. The
CARRIER LEVEL meter may or may not show a
reading.

(1) For strong stations or signals, when a read-
ing is noted on the CARRIER LEVEL
meter, first adjust the KILOCYCLES con-
trol and then adjust the ANT TRIM
control to obtain a maximum (peak) read-
ing on the CARRIER LEVEL meter.

(2) For weak stations or signals, when there
is no reading on the CARRIER LEVEL
meter, first adjust the KILOCYCLES con-
trol and then adjust the ANT TRIM con-
trol so that the voice or tone heard in the
headset is at maximum loudness.

l. Lock the KILOCYCLES control by turning
the DIAL LOCK control all the way to the right
(clockwise) .

m. Adjust the AF GAIN control so that the voice
or tone heard in the headset is not too loud or too
soft.

n. If objectionable static is heard in the headset
when a voice or tone is received, set the function
switch to LIMITER.

o. If interference from another station or signal
is heard in the headset when a voice or tone is re-
ceived, set the BAND WIDTH switch to 4KC, or if
necessary, to 2.

p- 1f the noise heard in the headset is very an-
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THE MEGACYCLES
CONTROL CHANGES THE
READING IN THE FIRST

TWO SPACES

THE KILOCYCLES
CONTROL CHANGES THE
READING IN THE LAST
FOUR SPACES

EACH SMALL LINE IN THE
LAST SPACE REPRESENTS

200 CYCLES

MEGACYCLES

KILOCYCLES

WHEN NO PLUS (+) OR MINUS (-) SIGN SHOWS
IN THE THIRD SPACE READ THE ABOVE FREQUENCY

AS SHOWN: 10,025 KILOCYCLES (OR 10.025 MEGACYCLES),

MEGACYCLES

KILOCYCLES

WHEN THE PLUS (+) SIGN SHOWS IN THE
THIRD SPACE,ADD ONE (Ol) TO THE READING
IN THE FIRST TWO SPACES. READ THE ABOVE
FREQUENCY AS 11,025 KILOCYCLES
(OR 11.025 MEGACYCLES).

° e foEe-
@ @ @ @ @

MEGACYCLES

KILOCYCLES

WHEN THE MINUS (-) SIGN SHOWS IN THE THIRD
SPACE, SUBTRACT ONE (0O1) FROM THE READING
IN THE FIRST TWO SPACES. READ THE ABOVE
FREQUENCY AS 9,975 KILOCYCLES
(OR 9.975 MEGACYCLES).

TM 858-88

Figure 18. Frequency indicator dial readings.
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noying when no station or signal is being received
proceed as follows:

(1) Set the function switch to SQ.

(2) When no signal is being received, turn
the RF GAIN SQUELCH THRESH con-
trol slowly to the left (counterclockwise)
to the point where the noise is first elimi-
nated in the headset. Do not turn beyond
this point.

Caution: Do not set the function switch
to SQ if the signal is weak or subject to
fading. Do not set the function switch to
SQ if it is necessary to move the RF GAIN
SQUELCH THRESH control more than
a small distance to the left (to eliminate
the noise in the headset), because the
desired station or signal will also be elim-
inated.

24. Radiotelegraph (CW) and Tone-modu-
lated (MCW) Radiotelegraph Reception

a. Set the function switch to NORMAL.
b. Set the AGC switch to OFF.

c. Set the BAND WIDTH switch to 2.
d. Set the DIAL DIM switch as required.
e. Set the BFO PITCH control to 0.

f.- Set the RF GAIN SQUELCH THRESH con-
trol to midposition.

g Set the AF GAIN control to midposition.
h. Set the ANT TRIM control to 0.
i. Set the BFO switch to ON.

7. Unlock the KILOCYCLES control by turning
the DIAL LOCK control all the way to the left
(maximum counterclockwise).

k. Set the MEGACYCLES and KILOCYCLES
controls to the frequency (on frequency indicator
dial) of the desired (cw) station or signal (fig. 18).

[ Adjust the KILOCYCLES control to obtain a
zero beat in the headset.

m. Adjust the BFO PITCH control to obtain a
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tone (or code signal) of pleasing pitch in the head-

set.

n. Adjust the ANT TRIM control so that the
tone (or code signals) heard in the headset is at
maximum loudness.

o. Adjust the RF GAIN SQUELCH THRESH
control so that the tone heard in the headset is loud
and clear.

p. Adjust the AF GAIN control so that the tone
heard in the headset is not too loud or too soft.

g. If the noise or static heard in the headset
when a signal is being received is interfering with
the signal, set the function switch to LIMITER.

Caution: Do not set the function switch to SQ
for cw or mcw reception.

25. Frequency Indicator Dial Calibration

The frequency indicator dial should be cali-
brated at the 100-kc point nearest the frequency
desired for reception, whenever an accurate dial
reading is required. The accuracy of the dial cali-
bration is 300 cps at any frequency within a 100-kc
frequency range (50 kc each side of the nearest
100-kc point).

a. Set the function switch to NORMAL.
b. Set the BAND WIDTH switch to 2.

c. Set the RF GAIN SQUELCH THRESH con-
trol all the way to the right (maximum clockwise).

d. Set the AF GAIN control to midposition.
e. Set the BFO switch to ON.
f.  Set the AGC switch to CAL.

g. Unlock the KILOCYCLES control by turning
the DIAL LOCK control to the left (counterclock-
wise).

h. Set the MEGACYCLES and KILOCYCLES
controls to a reading on the frequency indicator dial
at the 100-kc point nearest the frequency desired
for reception.

Example: If the frequency of the desired
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station or signal is 7.665 mc, for

the nearest 100-kc point:

Set the MEGACYCLES control for
a dial reading of 07.

Set the KILOCYCLES control for
a dial reading of 700.

i. A reading may or may not show on the
CARRIER LEVEL meter.

(1) When a reading is noted on the CARRIER
LEVEL meter, adjust the ANT TRIM
control to obtain a maximum (peak)
reading on the CARRIER LEVEL meter.

(2) When no reading is noted on the CAR-
RIER LEVEL meter, proceed as follows:

(a) Adjust the BFO PITCH control to ob-
tain a tone of desired pitch in the head-
set.

(b) Adjust the ANT TRIM control so that
the tone heard in the headset is at max-
imum loudness.

7. Set the BFO PITCH control to 0.

k. Adjust the KILOCYCLES control to obtain a
zero beat. A zero beat should be obtained with
only a slight adjustment of the KILOCYCLES con-
trol in either direction.

I. Lock the KILOCYCLES control by turning
the DIAL LOCK control all the way to the right
(clockwise).

m. Push-in and turn the DIAL ZERO control to
set the reading on the frequency indicator dial to
the nearest 100-kc point.

n. Release the DIAL ZERO control and check
for any change in zero beat.

o. I there is no change in zero beat, the dial is
calibrated accurately; if there is a change in zero
beat, unlock the KILOCYCLES control, and repeat
the operations in subparagraphs & through n above.

26. Antijamming Instructions

When it is first noticed that the received signal
is being jammed, the immediate superior should be
promptly notified. Under no condition should the
operation cease. To reduce the eftects ol jamming
so that the signal is received with the least amount

of interference, follow the procedure in subpara-
graphs (1) through (11) below for voice, mcw or
cw, and radioteletype operation.

a. Voice. When receiving voice signals that are
being jammed, proceed as follows:

(1) Set the BAND WIDTH switch to the 2
position.

(2) Turn the KILOCYCLES control very
slowly through several dial markings on
either side of the desired signal frequency
to the point where the signal is heard with
the least amount of interference.

(3) Adjust the ANT TRIM control to the
point where the signal is heard with the
least amount of interference.

(4) Set the AGC switch to OFF.

(5) Turn the RF GAIN SQUELCH THRESH
control counterclockwise (to the left) to
the point where the signal is heard with
the least amount of interference.

(6) Set the function switch to LIMITER.

(7) If the signal which is being jammed still
cannot be understood, continue with the
procedures in subparagraphs (8) through
(11) below.

(8) When a doublet antenna is used, change
the direction and location of the antenna
if possible. If the signal still cannot be
understood, try a whip antenna when
available.

(9) When mobile operation is used, move the
vehicle (whip antenna) to a new location
if possible.

(10y If the signal which is being jammed still
cannot be understood after performing the
previous steps, request a change of signal
frequency and callsign. Request the use
of cw operation if it may be used. Refer
to subparagraph b below for cw or mcw
operation.

(11) If the jamming interference is so strong
that communication is impossible, report
this fact to your immediate superior. Keep
repeating the above procedure until an
intelligible signal is received.

b. Cw or Mcw. When receiving cw or mcw sig-
nals that are being jammed proceed as lollows:
(1) Set the BAND WIDTH switch to the 2
position.
(2) Turn the KILOCYCLES control very
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slowly through several dial markings on
either side of the desired signal frequency
to the point where the signal is heard with
the least amount .of interference.

(3) Adjust the BFO PITCH control to the
point where the signal is heard with the
least amount of interference.

(4) Adjust the ANT TRIM control to the
point where the signal is heard with the
least amount of interference.

(5) Adjust the RF GAIN SQUELCH
THRESH control to the point where the
signal is heard with the least amount of
interference.

(6) Set the function switch to LIMITER.

(7) If the signal which is being jammed still
cannot be understood, continue with the
procedures in subparagraphs (8) through
(11) below.

(8) When a doublet antenna is used, change
the direction and location of the antenna
if possible. If the signal still cannot be
understood, try a whip antenna if avail-
able.

(9) When mobile operation is used, move the

vehicle (whip antenna) to a new location,
if possible.

(10) If the signal which is being jammed still
cannot be understood after performing
the previous steps, request a change of
signal frequency and call-sign.

(11) If the jamming interference is so strong
that communication is impossible, report
this fact to your immediate superior. Keep
repeating the above procedure, until an
intelligible signal is received.

c. Radioteletype. When receiving radioteletype
signals that are being jammed, refer to the instruc-
tion book covering the radioteletype system for
antijamming information.

27. Stopping Procedure

a. When the receiver is not to be used for a
short interval, but is to be maintained in a state of
readiness, set the function switch at STAND BY.

b. To turn off the receiver, turn the function
switch to OFF.

Section IV. OPERATION UNDER UNUSUAL CONDITIONS

28. General

The operation of Radio Receiver R-392/URR
may be difficult in regions where extreme heat, cold,
humidity and moisture, and sand conditions pre-
vail. In paragraphs 29, 30, and 31 procedures are
given for minimizing the effect of these unusual
operating conditions.

Note. Radio Receiver R-392/URR is immersion proof
and must be kept in its case at all times except during
trouble shooting and repair.

29. Operation in Arctic Climate

Subzero temperatures and climatic conditions
associated with cold weather affect the efficient oper-
ation of the equipment. Instructions and precau-
tions for operating under such adverse conditions
follow:
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a. Handle the equipment carefully.

b. Keep the equipment warm and dry. If the
receiver is not housed in a heated enclosure, con-
struct an insulated box in which the receiver can
be housed. Keep the receiver in a stand-by condi-
tion constantly, unless this overtaxes the power

supply.

c. Wear a knitted woolen cap over earphones
when operating in the open air with head sets that
do not have rubber earpieces. Frequently, when
head sets without rubber earpieces are worn, the
edges of the ears may freeze without the operator
being conscious of it. Never flex rubber earpieces,
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 action
of the diaphragms. When this happens, unscrew
the bakelite cap and remove the ice and moisture.
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d. When the equipment has been exposed to
cold and is brought into a warm room, it will sweat
until it reaches room temperature. When the
equipment has reached room temperature, dry it
thoroughly. This condition can also develop when
the equipment warms up during the day after ex-
posure during a cold night.

30. Operation in Tropical Climate

When operating in a tropical climate, radio
equipment can be installed in tents, huts, or in
underground dugouts. When equipment is in-
stalled below ground level, and when it is set up
in a swampy area, moisture conditions are greater
than those normally met in the tropics. Ventilation
is usually poor, and high relative humidity causes
moisture condensation on the equipment whenever
the temperature of the equipment becomes lower
than that of the ambient air. To minimize this
condition, keep receiver in its case at all times.

31. Operation in Desert Climate

a. Conditions similar to those encountered in a
tropical climate often prevail in desert areas. Use

the same measures to ensure proper operation of
the equipment.

b. The main problem which arises with equip-
ment operated in the desert is the large amount of
sand, dust, and dirt which enters moving parts of
radio equipment, such as gears and bearings. Be-
cause of the immersion-proof feature of the receiver,
this problem is of significance only when it becomes
necessary to remove the receiver from its case for
trouble shooting and repair. When repair is neces-
sary, it should be performed in a shelter which is
as dustproof as possible.

c. Never tie power cords, signal cords, or other
lines to either the inside or outside of tents. 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. Pay particular attention to the
lubrication of the equipment when it is removed
from its case for servicing. Excessive amounts of
dust, sand, or dirt, which may enter the receiver
when it is taken from the case, coming in contact
with oil and grease, will result in damage to the
tuning system.
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CHAPTER 3

ORGANIZATIONAL MAINTENANCE INSTRUCTIONS

Section I. ORGANIZATIONAL TOOLS AND EQUIPMENT

32. Tools and Materials

The tools and materials contained in Tool
Equipment TE-41 (the ordinary hand tools and
materials normally available to organizational
maintenance personnel) are required for organiza-
tional maintenance of Radio Receiver R-392/URR.
These tools and materials are listed in Department
of the Army Supply Catalog SIG 6-TE-41. In addi-
tion, Solvent, Dry Cleaning ~(SD) (Federal spec
No. P-S-661) is required for cleaning purposes.

33. Special Tools Supplied with Radio Re-
ceiver R-392/URR

Figure 19 shows the special tools and spare dial-
lamp supplied with the receiver. To gain access to
the tools on the bottom of the gear cover plate, it
is necessary to withdraw the receiver from its case
and remove the three Phillips-head screws from the
cover plate. Access to the tube pullers mounted
on the front of the gear plate can be obtained by
removing the receiver from its case. The use of
the special tools is described in a through ¢ below.

a. Tube Pullers. Two cablegrip type tube
pullers are furnished; one for 7-pin miniature tubes,
and the other for 9-pin miniature tubes. To remove
a tube, using one of the tube pullers, slide the puller
of the proper size down over the tube envelope.
Pull upward on the tool, while wobbling the tube
slightly. After the tube has been removed from
the socket, remove the tube from the tool by push-
ing the tube toward the handle.

b. Right-angle Phillips Screwdriver. The No. 8
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GEAR COVER-PLATE
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BOTTOM VIEW

I
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s » r
RIGHT—ANGLE RIGHT—ANGLE
PHILLIPS BRISTO WRENCH

SCREWDRIVER

GEARPLATE FRONT PANEL REMOVED

SPARE DIAL-
LAMP HOLDER

7-PIN TUBE 9-PIN TUBE
PULLER PULLER

T™ 858-17
Figure 19. Special tools.

right-angle Phillips screwdriver is used to loosen or
tighten the screws in the front-panel control knobs,
the screws securing the subchassis of the receiver to
the main frame, and other Phillips head screws
within the receiver. It is also used in the disas-
sembly and assembly of the shock mounts of Mount-
ing MT-836/URR.

c. Right-angle Bristo Wrench. The No. 8 right-
angle Bristo wrench is used for loosening and tight-
ening the setscrews in the clamps which secure the
camshafts and gears in the mechanical tuning sys-
tem. It is also used in conjunction with the right-
angle Phillips screwdriver in the disassembly and
assembly of the shock mounts.



Section Il. PREVENTIVE MAINTENANCE SERVICES

34. Definition of Preventive Maintenance

Preventive maintenance is work performed on
equipment (usually when the equipment is not in
use) to keep it in good working order so that break-
downs and needless interruptions in service will be
kept at a minimum. Prevention maintenance dif-
fers from trouble shooting and repair, in that its
object is the prevention of certain troubles rather
than their correction. See AR 750-5 for additional
maintenance information.

35. General Preventive Maintenance Tech-
niques

a. Use #0000 sandpaper to remove corrosion
from Mounting MT-836/URR. Do not use sand-
paper on any structural part of receiver, as these
parts are aluminum.

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

(1) If necessary, except for electrical contacts,
moisten the cloth or brush with solvent
(SD); then wipe the parts dry with a cloth.
(2) Clean electrical contacts with a small brush
moistened with carbon tetrachloride; then

wipe them dry with a clean cloth.
Caution: Repeated contact of carbon
tetrachloride with the skin or prolonged
breathing of the fumes is dangerous. Make
sure that adequate ventilation is provided.

c. If available, dry compressed air can be used,
at a line pressure not exceeding 60 pounds per
square inch, to remove dust from inaccessible
places; be careful, however, or mechanical damage
from the air blast may result. Direct initial air
blast away from equipment to eliminate possible
damage from foreign matter which may have col-
lected in air line.

d. For further information on preventive main-
tenance techniques, refer to TB SIG 178.

36. Use of Preventive Maintenance Forms

a. The decision as to which items on DA

Forms 11-238 and 11-239 are applicable to this
equipment is a tactical decision to be made in the
case of first echelon maintenance, by the communi-
cation officer/chief or his designated representative,
and, in the case of second and third echelon main-
tenance, by the individual making the inspection.
Instructions for the use of each form appear on the
reverse side of the form.

b. Circled items in figures 20 and 21 are par-
tially or totally applicable to Radio Receiver R-
392/URR. Paragraph references in the blocks
which contain maintenance information indicate
the subparagraphs under paragraph 37 which gave
additional information.

37. Performing Preventive Maintenance

Cavution:
fully.

Tighten screws, bolts, and nuts care-
Fittings tightened beyond the pressure for
which they are designed will be damaged or broken.

a. Exterior Preventive Maintenance.

(1) Check the equipment against the table of
components (par. 7), the list of additional
equipment required (par. 13), and the
list of running spares (par. 12) to see that
no components or parts are missing. Ob-
serve the general condition of the equip-
ment. Inspect the location of the antenna
to see that it is free of obstructions and in
the best location for efficient reception
(par. 14).

(2) Using a clean, lint-free cloth, remove dust,
dirt, moisture, and grease from the whip
antenna and base, head set, glass windows
of front-panel meter and frequency indi-
cator, and front panel.

(3) Inspect for proper seating of the antenna
lead-in cable, headset and power-cord
plugs, and front panel fuses.

(4) Operate the controls to check for binding,
scraping, excessive looseness, and positive
action. Rough action or binding of
MEGACYCLES and KILOCYCLES con-
trols indicates the need for cleaning and
lubrication, or a damaged tuning system.

(5) Check for normal reception in voice, tone-
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OPERATOR FIRST ECHELON MAINTENANCE CHECK LIST FOR SIGNAL CORPS EQUIPMENT
RADIO COMMUNICATION, DIRECTION FINDING, CARRIER, RADAR

INSTRUCTIONS:

See other side

EQUIPMENT NOMENC LATURE

l EQUIPMENT SERIAL NO.

LEGEND FOR MARKING CONDITIONS: Satisfactory; X

Adjustment, repair or replacement required; ®

Defect corrected.

NOTR: Strike out items not applicable.

DAILY

ITEM

CONDITION

E

COMPLETENESS AND GENERAL CONDITION OF EQUIPMENT (receiver, transmitter, carrying ca
microphones, tubes, spare parts, technical manuals and accessories).

,» wire and cable,

PAR.37a (1)

LOCAT ION AND INSTALLATION SUITABLE FOR NORMAL OPERATION.

e

CARRY ING BAGS. COMPONENT PANELS.

CLEAN DIRT AND MOISTURE FROM ANTENNA, MICROPHONE, HEADSETS, CHESTSETS, KEYS, JACKS, PLUGS, TELEPHONES,
PAR.370 (2)

PAR.37a(i4)

B

INSPECT SEATING OF READILY ACCESSIBLE "PLUCK~OUT™ ITEMS:
VIBRATORS, PLUG-IN COILS AND RESISTORS.

TUBES, LAMPS, CRYSTALS, FUSES, CONNECTORS,

o PAR.370(3)
Q’, INSPECT CONTROLS FOR BINDING, SCRAPING, EXCESSIVE LOOSENESS, WORN OR CHIPPED GEARS, MISALIGNMENT, POSITIVE
ACT ION.
PAR.37 a(4)
¢
CHECK FOR NORMAL OPERAT |ON.
PAR.374a(5)
WEEKLY
L [
s
NO. (TEM £3 NO ITEM §§
S 53
O e 5
CLEAN AND TIGHTEN EXTERIOR OF COMPONENTS AND CASES, RACK
MOUNTS, SHOCK MOUNTS, ANTENNA MOUNTS, COAXIAL TRANSMISSION INSPECT STORAGE BATTERIES FOR DIRT, LOOSE TERMINALS, ELEC-
LINES, WAVE GUIDES, AND CABLE CONNECT |ONS. TROLYTE LEVEL AND SPECIFIC GRAVITY, AND DAMAGED CASES.
PAR. 370 (6) PAR.370 (1)
(e 14
INSPECT CASES, MOUNTINGS, ANTENNAS, TOWERS, AND EXPOSED CLEAN AIR FILTERS, BRASS NAME PLATES, DIAL AND METER
METAL SURFACES, FOR RUST, CORROSION, AND MOISTURE. WINDOWS, JEWEL ASSEMBLIES.
PAR.370(T7) PAR.370(12)
© 4
INSPECT CORD, CABLE, WIRE, AND SHOCK MOUNTS FOR CUTS,
BREAKS, FRAYING, DETERIORATION, KINKS, AND STRAIN. INSPECT METERS FOR DAMAGED GLASS AND CASES.
PAR.370(8) PAR.37a(13)
10 16
INSPECT ANTENNA FOR ECCENTRICITIES, CORROSION, LOOSE FIT, INSPECT SHELTERS AND COVERS FOR ADEQUACY OF WEATHER-
DAMAGED INSULATORS AND REFLECTORS. PROOF ING.
PAR.370(9)
il 17
INSPECT CANVAS iTEMS, LEATHER, AND CABLING FOR M|LDEW,
TEARS, AND FRAYING. CHECK ANTENNA GUY WIRES FOR LOOSENESS AND PROPER TENSION.
12)] INSPECT FOR LOOSENESS OF ACCESSIBLE ITENS: SWITCHES, 18
KNOBS, JACKS, CONNECTORS, ELECTRICAL TRANSFORMERS, POWER- CHECK TERMINAL BOX COVERS FOR CRACKS, LEAKS, DAMAGED
STATS, RELAYS, SELSYNS, MOTORS, BLOWERS, CAPACITORS, GEN- GASKETS, DIRT AND GREASE.
ERATORS, AND PILOT LIGHT ASSEMBLIES.
! PAR.374a(10)

19 IF CEFICIENCIES NOTED ARE NOT CORRECTED DURING INSPECTION,

INDICATE ACTION TAKEN FOR CORRECTION.

DA . .""11-238

REPLACES DA

FORM 419,

1 DEC 50, wHICH IS OBSOLETE.

Figure 20. DA Form 11-238.

TM 85818
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SECOND AND THIRD ECHELON MAINTENANCE CMECK LIST FOR SIGNAL CORPS EQUIPMENT
RADIO COMMUNICATION, DIRECTION FINDING, CARRIER, WADAR

See other side

ABSTRUCTIONS :
I EQUIPMENT SERIAL NO.

. EQUIPMENT NOMENC LATURE

LEGEND POR MARKING CONDITIONS: Y' Satisfactory; X  Adjustmest, repair or replacement required; (T) Defect corrected.

NOTE: Strike oot items sot applicable.

NO, ITEM 0. ITEM

On0 14

-

COMPLETENESS AND GENERAL CONDITION OF EQUIPMENT (receiver,
trenemitter, carrying ceses, wire and sable, sicrophones,
tubes, space parts, technical menusls and ecesssories).

PAR.370 (1)

19

ELECTRON TUBES - INSPECT FOR LOOSE ENVELOPES, CAP CONNEC-
TORS, CRACKED SOCKETS: IKSUFFICIENT SCCKET SPRING TENSION;
CLEAN DUST AND DIRT CAREFULLY; CHECK EM RECEIVER
TYPE TUBES. b’ﬂf'&% fﬁ

2 20
LOCATION AWD INSTALLATION SUITAB'E POR NORMAL OPERAT 1ON. s T 7OUTS FOR LOGSE PARTS, OIRT, MISALIGHMENT
CLEAN DIRT AND MOISTURE FROM AKTENNA, MICRCPIONE, HEADSETS,
CHESTSETS, KEYS, uACKS, PLUGS, TELEPRONES, CARRYING BAGS, ;'I';:u‘f FIXED CAPACITORS FOR LEAKS, BULGES, AND DISCOLORA~

NT'PANELS . .

COMPONERT PANE L5 PAR. 370 (2) PAR.37a(l4)

O 22 P A A <!
INSPECT SEATING OF READILY ACCESSIBLS "PLUCK-CUT® ITEMS: [22) AL e LU Sl s il Rl s S
T"L'“é‘;.‘:;ﬁg ::;‘::slslgr:':“' CONNECTORS, V IBRATORS, OF CONTACTS AND SPRINSS; INSUFFICIENT SPRING TENSION; B1ND-

PAR.31° (3) ING OF PLUNGERS AND MINGE PARTS. PAR.:‘,D (;l
3

INSPECT CONTROLS FOR BINDING, SCRAPING, EXCESSIVE LOOSENESS,
WORN OR CNIPPED GEARS, MISALIGNMENT, POSITIVE ACTION.

INSPECT VARIABLE CAPAC!TORS FOR DIRT, MOISTURE, MISALIGN=
MENT OF PLATES, AND LCOSE MOUWTINGS.

PAR.37a(4) PAR.37b(3)

[0 [24))

INSPECT RESISTORS, BUSHINGS, AND INSULATCRS, FOR CRACKS,
CHECK FOR NORMAL OPERAT1ON. CHIPPING, BLISTERING, OISCOLORAT ION AND MOISTURE.
PAR.370(5) PAR.37b(4)

L) CLEAN AND TIGHTEN EXTERIOR OF COMPONENTS AND CASES, RACK @) SPECT TERMINALS FIXED CAPACITORS AND .
WOUNTS, SHOCK MOUNTS, ANTENNA MOUNTS, COAXIAL TRANSNISS 10W oo o T 05t CouvACTS, TORS AND RESISTORS
LINES, WAVE GUIDES, AND CABLE COMMECT1OMS. g u .

PAR.3Ta (6) PAR.37b(5)

@ 26

INSPECT CASES, MOUNTINGS, ANTENNAS, TOWERS, AND EXPOSED
METAL SURFACES, FOR RUST, CORROSION, AND MOISTURE.

PAR.370(7)

CLEAN AND TIGHTEN SWITCHES, TERMINAL BLOCKS, BLOWERS,
RELAY CASES, AND INTERIORS OF CHASSIS AND CABINETS NOT
READILY ACCESSIBLE.

INSPECT CORD, CABLE, WIRE, AND SNOCK MOUNTS FOR CUTS,
BREAKS, FRAYING, DETERIORATION, KINKS, ANO STRAIN.

INSPECT TERMINAL BLOCKS FOR LOOSE COMNECTIONS, CRACKS
AND BREAKS.

K5 S|

PAR.37a(8) PAR.37b(6)
28
INSPECT ANTENWA FOR ECCENTRICITIES, CORROSION, LOOSE FIT,
DAMAGED INSULATORS AnD REFLECTORS. CHECK SETTINGS OF ADJUSTABLE RELAYS,
PAR.370(9)
n 29
INSPECT CANVAS ITEMS, LEATHER, AND CABLING FOR MILDEW, LUBRICATE EQUIPMENT IN ACCORDANCE WITH APPLICABLE
TEARS, AND FRAYING. DEPARTMENT OF THE ARMY LUBRICATION ORDER,
@ INSPICT FCR LOOSENESS OF ACCESSIBLE ITEMS: SWiTCHES, KNOBS, bLd

VACKS, CONNECTORS, ELECTRICAL TRANSFORMERS, POWERSTATS,
RELAYS, SELSYNS, MOTINS, SiCWERS, CAPACITORS, GENERATORS,

AND PILCT LIGHT ASSEMBLIES. PAR.37 a (10)

INSPECT GEMERATORS, AMPLIDYNES, DYNAMOTORS, FOR BRUSH WEAR,
SPRING TENSION, ARCING, AND FITTING OF COMMUTATOR.

13
INSPECT STORAGE BATTERIES FOR DIRT, LOOSE TERMINALS,
ELECTROLYTE LEVEL AND SPECIFIC GRAVITY, AND DAMAGED CASES.

PAR.37a(ll)

(©)

CLEAN AND TIGHTEN CONNECT IONS AND MOUNT INGS FOR TRANSFORMERS
CHOKES, POTENTIOMETERS, AND RWEOSTATS.
PAR.37b(8)

CLEAN AIR FILTERS, BRASS NAME PLATES, DIAL AND METER
WINDOWS, JEWEL ASSEMBLIES.
PAR.37a (12)

6

INSPECT TRANSFORMERS, CMOKES, POTENT |OMETERS, AND
RNEOSTATS FOR OVERWEAT ING AND O1L-LEAKAGE.

PAR.37b(7)

33
INSPECT METERS FOR DAMAGED GLASS AND CASES. BEFORE SHIPPING OR STORING - REMOVE BATTERIES.
PAR.370a(I3)
16 3%
INSPECT SHELTERS AND COVERS FOR ADEQUACY CF WEATHERPROOF ING. INSPECT CATHOOE RAY TUBES FOR BURNT SCREEN SPOTS.
1 35
CHECK ANTENNA GUY WIRES FOR LOOSENESS AND PROPER TENSION. INSPECT BATTERIES FOR SHORTS AND DEAD CELLS.
8 36
INSPECT FOR LEAKING WATERPROOF GASKETS, WORN .
CHECK TERMINAL BOX COVERS FOR CRACKS, LEAKS, DAMAGED v ERPROOP GASKETS, WORM OR LOOSE PARTS
GASKETS, DIRT AND GREASE. 31
MOISTURE AND FUNG!PROOF.
381 1F DEFICIENCIES NOTED ARE NOT CORRECTED OURING INSPECTION, INDICATE ACTION TAKEN FOR CORRECTION.

REPLACES DA

DA .. %11-239

Figure 21.

FORM 419, 1 DEC 50, WPICH 1S OBSOLETE.

e5—16—64232-1

DA Form 11-239.

TM 858-19
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(6)

™

®)

)

(10)

(11)

(12)

modulated radiotelegraph, and unmodu-
lated radiotelegraph operation (pars. 23
and 24), in turn.

Clean the exterior of the case, mounting,
AUDIO and POWER INPUT-TRANS
CONT receptacles, and the antenna base.
Use a clean, lint-free cloth. Remove
grease, if necessary, with a cloth dampened
in solvent (SD). Wipe dry. Inspect the

power cable and connectors.

Inspect the case, mounting, and whip an-
tenna for rust, corrosion, and moisture.
Remove all rust spots from mounting and
antenna base with #0000 sandpaper and
touch up bare spots (par. 35).

Inspect the antenna lead-in cable, power
cable assembly, headset cord, and shock
mounts for cuts, breaks, fraying, deteriora-
tion, kinks, and strain. Repair cuts in
insulation, and fraying, with rubber tape,
followed by electrician’s tape. Replace
broken cables, if possible, or have them
repaired.

Inspect the antenna for bends, corrosion,
loose fit, and cracked or broken insulator.
Straighten a bent antenna if possible;
otherwise, it should be replaced. Touch
up where necessary. Tighten the antenna.
Replace any cracked or broken ceramic
insulator.

Check for looseness of the front-panel con-
trol knobs. Tighten with the Bristo
wrench provided. Check the tightness of
the ten captive thumbscrews. See that the
receiver is secured firmly to the mounting
by the two clamps on the front of the
mounting. See that the cap is tightened
on the IF OUT receptacle, if not in use.
See that all cable plugs are secure in their
receptacles.

Inspect the vehicular storage batteries for
dirt and corrosion on terminals, loose ter-
minals, proper electrolyte level and spe-
cific gravity, and damaged cases.

Using a clean, damp cloth, clean the glass
windows of the CARRIER LEVEL meter

(13)

(14)

b. Interior Preventive Maintenance.

and frequency indicator dial. Wipe dry.
Clean the name plate.

Inspect the CARRIER LEVEL meter and
the frequency indicator for cracked or
broken glass windows.

Inspect the LINE fuse, PLATE fuse, and
fuse holders for corrosion, cracks, and lack
of sufficient tension to insure good contact.

To per-

form interior preventive maintenance, proceed as

follows:

)

Remove the tubes from their sockets, one
at a time, and inspect for loose envelopes
Remove dust and
Check the
tubes for emission and short-circuited elec-

and cracked sockets.
dirt from the tube envelopes.

trodes; use tube tester such as Electron
Tube Test Set TV-7/U. Straighten tube
pins with a pin straightener. Replace the
tubes carefully; check for adequate spring
tension in the individual pin sockets. See
that all tubes are firmly seated in their
sockets in an upright position. Be sure
that corrugated metal inserts, where used.
are replaced in the tube shields, and that
the shields are replaced correctly and
tightened down so that movement is not

possible.

(2) Inspect relays K101 and K601 for loose

mounting; burned, pitted or corroded
contacts; misalignment of contacts and
springs, and insufficient spring tension.

(3) Inspect variable capacitors for dirt, mois-

ture, misalignment of plates, and loose
mounting.

(4) Inspect resistors for presence of moisture,

and for cracked, chipped, blistered, or dis-
colored surfaces.

(5) Inspect terminals of fixed capacitors and

resistors for corrosion, dirt, and loose con-
nections.

(6) Inspect terminal strips for loose connec-

tions and cracked or broken insulation.

(7) Inspect connections and mountings of

(®)

transformers, chokes, and potentiometers
to see that they are clean and secure.
Inspect all connectors to see that they are
clean and securely connected.

O



Section Ill. LUBRICATION AND WEATHERPROOFING

38. Lubrication

No lubrication is to be performed on Radio Re-
ceiver R-392/URR at organizational maintenance
level. Lubrication instructions are contained in
chapter 5, Field Maintenance Instructions.

39. Weatherproofing

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

b. Tropical Maintenance. A special moisture-
proofing and fungiproofing treatment has been de-
vised which, if properly applied, provides a reason-
able degree of protection. This treatment is ex-
plained in TB SIG 13 and TB SIG 72.

¢. Winter Maintenance. Special precautions are
necessary to prevent poor performance or total
operational failure of equipment in extremely low
temperatures. These are explained in TB SIG 66,
Moistureproofing and Fungiproofing Signal Corps
equipment, and TB SIG 219, operation of signal
equipment at low temperatures changes.

d. Desert Maintenance. Special precautions are
necessary to prevent equipment failure in areas
subject to extremely high temperatures, low hu-
midity, and excessive sand and dust. These are
explained in TB SIG 75.

40. Rustproofing and Painting

a. When the finish on the mounting has been
badly scarred or damaged, rust and corrosion can
be prevented by touching up bare surfaces. Use
#00 or #000 sandpaper to clean the surface down
to the bare metal; obtain a bright, smooth finish.
Before touching up bare surfaces on the front panel
and case, clean the surfaces with solvent (SD).

Caution: Do not use steel wool. Minute particles
might possibly enter the case and cause harmful in-
ternal shorting or grounding of circuits.

b. When a touch-up job is necessary, apply paint
with a small brush. Remove rust from the mount-
ing 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 consistent with existing
regulations. Where a front-panel marking has been
obliterated, use a fine brush and white enamel to
replace the marking.

Section IV. TROUBLE SHOOTING AT ORGANIZATIONAL MAINTENANCE LEVEL

41. General

@ The troubleshooting and repair work that
can be performed at organizational maintenance
level (operators and repairmen) is necessarily
limited in scope by the tools, test equipment, and
replaceable parts issued, and by the existing tactical
situation. Accordingly, trouble shooting is based
on the performance of the equipment and the use
of the senses in determining such troubles as
burned-out tubes and broken connections.

b. The paragraphs which follow in this section

will help in determining which of the subchassis
of the receiver, such as the rf subchassis, audio
subchassis, etc., is at fault, and in localizing the
fault in that subchassis to the defective stage or
part, such as a tube or fuse. Repair will be limited
to replacement of those parts included in the run-
ning spares.

42. Visual Inspection

a. Failure of the receiver to operate properly
may be caused by one or more of the following
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faults:
(1) Improperly connected, worn, or broken

@)

3)
*)

®)
(6)
™

power cable (par. 46).

Improperly connected, worn, or broken
speaker or head-set cord.

Burned-out fuse.

Grounded or broken antenna or antenna
lead-in.

Improperly connected antenna lead-in.
Defective tube.
Improperly connected
cables within the receiver.

interconnecting

REAR

(8) Slug racks out of synchronization (par.
47).

b. When the receiver fails to operate and the
cause is not immediately apparent, check as many
of the above items as practicable before starting a
detailed examination. If possible, obtain informa-
tion from the operator of the receiver regarding
performance at the time the trouble occurred.

c¢. When visually inspecting the tubes for
burned-out filaments, it may be discovered that
more than one tube is not lighted. This condition

T H
! |
| |
! |
| vaoz |
| |
| |

Lo

2D CRYSTAL OSCILLATOR
6AJS

CRYSTAL-OSCILLATOR
SUBCHASSIS

T
|
|
|
|
|
I
|
I

V401

IST CRYSTAL OSCILLATOR
6AJS

[ I ——

L — I

2D MIXER
26C6

IST MIXER
26C6

2D R-F AMPLIFIER
< 2646

IST R-F AMPLIFIER
26A6

R-F SUB CHASSIS

1 r
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Figure 22. Radio Receiver R-392/URR, upper deck, tube location.
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can be caused by one filament burning out in a
circuit having two or three filaments in series. The
tubes with the 26 volt (nominal) filaments in the
receiver are connected in parallel directly across
the 28-volt power source. However, those filaments
which operate at a lower voltage are connected in
series circuits, and may include two or three fila-
ments. An open filament in one stage will cause
another stage to appear defective. The table below
lists the reference designations of the tubes in each
series filament circuit. Tubes that are not listed in
the table have filaments which are connected di-
rectly across the 28-volt filament line. All tubes in
each series circuit are located on the same sub-
chassis. Refer to figures 22 and 23 for tube loca-
tions. Refer to figure 48 for filament connections.

Series filament circuits

V401 and V402 (crystal-oscillator subchassis)

V601, V606, and V607 (Af subchassis)

V602 and V603 (Af subchassis)

V701 and V703 (calibration-oscillator subchassis)

43. Subchassis Testing

By making the simple tests outlined in a, b, and
¢ below, it may be possible to rapidly determine in
which subchassis of the receiver the trouble is
located. When an abnormal indication is obtained
in these tests, further checking of the indicated
tubes, fuses, and connectors will often disclose the
source of the trouble.

Warning: To prevent short circuits, turn off the
receiver before removing plugs or touching any
circuits other than those specified below for obtain-
ing an audible signal.

a. Audio Subchassis. Set the function switch at
NORMAL, set the AGC switch at OFF, and rotate
the RF GAIN SQUELCH THRESH and AF GAIN
controls fully clockwise. Remove tube V604 (bfo)
(fig. 66) and, using a pointed metallic probe with
an insulated handle, touch tube-socket pin 5. A
loud click in the speaker or headphones connected
to an AUDIO receptacle indicates that the audio
stages are functioning. Replace the tube after test.
If the audio stages are functioning, proceed with

38

b, below; if the audio stages are not functioning,
check the following:
(1) Fuses F101 (PLATE 15 AMP) and F102
(LINE 5 AMP) (fig. 17).
(2) Seating of plug P113 in J613 (fig. 66).
(8) Tubes V606, V607, and V608 (fig. 66).
(4) Speaker or headphones.

b. If. Subchassis. Remove plug P810 from re-
ceptable J510 (fig. 64), and touch the contact of
the receptacle with the probe. A loud click from
the speaker or headphones connected to an AUDIO
receptacle indicates that the audio and if. circuits
are functioning. Replace the plug. If the if. sub-
chassis is functioning, proceed with the testing of
the rf subchassis (¢, below); if the subchassis is
not functioning, check tubes V501 through V506
(fig. 64).

¢. Rf Subchassis. The connection of the antenna
to the ANT binding post while the receiver is
turned on should produce a loud clicking sound
in the speaker or headphones connected to an
AUDIO receptacle. When no sound is produced,
check tubes V201 through V204 (fig. 58) and the
seating of coaxial connector P206 (fig. 58).

44. Tube Testing Techniques

a. General. When a tube tester, such as Electron
Tube Test Set TV-7U, or equal, is available test
the tubes (according to the instructions supplied
with the tester) for shorts, leakage, and either emis-
sion or mutual conductance. In the event that a
tube tester is not available, a similar receiver in
good operating condition can be used to test the
tubes by the substitution method described in sub-
paragraph b below. If neither a tube tester nor
another receiver is available, the tubes can be
checked by substituting spares as described in sub-
paragraph ¢ below. Observe the following pre-
cautions when removing and replacing tubes:

(1) Test each tube and replace it in its socket
before removing another. However, if it is
necessary to have more than one tube out
for testing, mark each one so that a satis-
factory tube can be replaced in the same
socket from which it was removed.

(2) Remove tube shields by pressing down
and turning one-quarter turn counter-
clockwise. The vfo tube (V801) shield is
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held in place by a special clamp. Make
sure that corrugated metal insert is in
place when replacing vfo tube shield.

(3) Use proper tube puller and extract tubes
carefully to avoid bending pins or spread-
ing socket contacts. Avoid excessive mov-
ing of tube from side to side during
extraction, because miniature tube pins
are easily bent.

b. Checking Tubes by Substitution in a Similar
Receiver. Tune a similar receiver which is in good
operating condition to a voice signal that is not
subject to fading. Turn the AGC switch to ON,
the function switch to NORMAL, and the RF
GAIN SQUELCH THRESH control fully clock-
wise. Make the substitutions from the faulty re-
ceiver to a corresponding position in the good
receiver, one tube at a time. Tap the tube under
test; if noise or abnormal change in volume is
observed, replace the tube. Usually a considerable
decrease in indication on the CARRIER LEVEL
meter or a noticeable decrease in volume or quality
of the signal emitted from the speaker or head set
indicates a weak or defective tube (for tubes in those
stages up to and including the second if.amplifier).
However, different test results for the following
tubes must be observed.

(1) The condition of tubes V606, V607, and
V608 on the audio subchassis does not
ordinarily change the indication of the
CARRIER LEVEL meter, but volume and
quality of signal are to be noted care-
fully. When tube V609 (agc if. amplifier)
is weak, an increase in volume and de-
crease in indication on CARRIER LEVEL
meter will result.

(2) If tube V601 (if. cathode follower) is
weak, the signal from the IF OUT re-
ceptacle will be weak (indicated by
abnormal operation of single-channel con-
verter connected to receptacle); if a very
strong signal is being received, the receiver
may block and prevent passage of the
signal to IF OUT receptacle. If tube
V602 (rf and if. agc rectifier) is weak or
defective, an increase in volume or a
lower indication on the CARRIER
LEVEL meter will result.

(3) A change in volume or quality of the out-
put signal will result if V603A (detector)

is defective. To test the noise limiter
V603B, tune the receiver slightly away
from the test signal so that the noisy signal
is received, and then turn the function
switch to NOISE LIM. The tube under
test and a tube that is known to be good
should be equally effective in reducing
noise. To check V605 (squelch control),
rotate the function switch to $Q, and tune
the receiver from one station to another.
As the receiver is tuned between stations,
it should be silenced. Return the function
switch to NORMAL, and retune the re-
ceiver to the test signal.

(4) When checking V604 (bfo), turn the BFO
switch to ON, vary the BFO PITCH con-
trol, and listen for a varying beat note.

(5) To test V701, V702, and V703 (calibration-
oscillator circuit), turn the AGC switch to
CAL, and tyne through a minimum of
eleven 100-kc calibration check points in
the .5 to 32-mc bands. A peak should be
observed on the CARRIER LEVEL meter
at each 100-kc point. At the 100-kc points
the last two digits on the frequency indi-
cator dial should be 00.

c. Checking Tubes by Substituting Spares. Re-
place the tubes in the faulty receiver, one at a time,
with the spare tubes, following the same general
procedure outlined in subparagraph b above.

45. Trouble Shooting by Using Equipment
Performance Check List

a. General. The equipment performance check
list (par. 46) is a further aid to the repairman in
locating trouble in the equipment when visual
inspection has failed to disclose the cause. The
list gives the item to be checked, the conditions
under which the item is checked, the normal indi-
cations and tolerances of correct operation, and
the corrective measures to be taken. To use this
list, follow the items in numerical sequence.

b. Action or Condition. For some items, the in-
formation given in the Action or condition column
consists of various switch and control settings with
which the item is to be checked. For other items,
an action is given that must be taken to check the
normal indication given in the Normal indications
column.
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¢. Normal Indications. The normal indications
listed include the visible and audible signs that the
repairman should perceive when he checks the
items. If the indications are normal, the repairman
should apply the recommended corrective measures.

d. Corrective Measures. The corrective measures
listed are those that the repairman can take with-
out turning in the equipment for repairs. A refer-
ence in the table to a paragraph indicates that the

46. Equipment Performance Check List

trouble cannot be corrected during operation, and
that trouble shooting by an experienced repairman
is necessary. If the receiver is completely inopera-
tive, or if the recommended corrective measures
do not yield results, trouble shooting at a higher
echelon of maintenance is necessary. However, if
the tactical situation requires that communication
be maintained, and if the receiver is not completely
inoperative, the operator must maintain the re-
ceiver in operation as long as it is possible to do so.

40

Item Normal Corrective
No. Item Action or condition indications measures
1 | Antenna Lead-in cable connected to
P ANT binding post.
R
E 2 | Headset Connected to either of the
P two AUDIO receptacles.
A
R
A 3 | Electrical Special Purpose | Connected between POWER
T Cable Assembly CX- INPUT-TRANS CONT
0 1597/U receptacle and vehicular
R battery (par. 18 b).
Y
4 | BAND WIDTH switch | Set at 4KC or 8.
5 |RF GAIN SQUELCH] Set at full-clockwise
THRESH control position.
6 | AF GAIN control Set at midposition
7 | AGC switch Set at ON.
8 | BFO switch Set at OFF.
9 | DIAL DIM switch Set at ON.
S 10 | Function switch Turn to NORMAL. Dial lamps light. Check fuses and dial lamps
T 1201 and 1202.
A The ten screws securing
R the frequency indicator
T dial window (on the
front panel) must be
removed in order to
replace or check dial
lamps.
Check power cable (par.
48) .
Check seating of P106 in
J206.
Check vehicular battery
(par. 49).
Rushing sound heard in ] Check tubes and connectors
headphones. between subchassis.
Check voltage of vehicular
battery (par. 49).
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46. Equipment Performance Check List (cont)

MOZPZRWOMEEY HZHIT~COMm

Item Normal Corrective
No. Item Action or condition indications measures
11 | KILOCYCLES control Set MEGACYCLES control| Signals heard in head-| If signals are weak or if
at any desired band. phones. none are heard, adjust
Tune through band by (turn) ANT TRIM
rotating KILOCYCLES control and check con-
control. nection at ANT con-
nector.
Check synchronization of
cams (par. 47).
Check tubes in receiver.
12 |ANT TRIM control Adjust for maximum signal |Signal strength and indi- |Refer to par. 97.

13

14

16

17

18

20

(AGC switch at CAL)

MEGACYCLES control

RF GAIN SQUELCH
THRESH control

AF GAIN control

Function switch

AGC switch

BFO switch

BFO PITCH control

BAND WIDTH switch

strength.

Check each band, using
procedure given in item
11 above.

Tune in station; then
rotate gain control in one

direction, then in the
other.
Rotate control in one

direction, then in the

other.

Turn to NOISE LIM.

Turn to SQ. Tune in
several stations, in turn.

With AGC switch set to
ON, tune to station
giving strong indication
on CARRIER LEVEL
meter. Turn AGC switch
to OFF.

Turn to CAL and vary
KILOCYCLES  control
over its complete range.

Turn to ON and tune in
cw carrier or set AGC
switch to CAL.

Rotate control on either
side of O. Turn BFO
switch to OFF after test.

Tune receiver to a modu-
lated signal, then change
BAND WIDTH switch 8
to 2.

cation on CARRIER
LEVEL meter vary as
control is adjusted.

each

Signals heard on

band.

Strength of signal increases
and decreases.

Strength of signal increases
and decreases.

When static is present,
noise peaks are reduced
in amplitude.

No noise heard between
stations.

Indication on CARRIER
LEVEL meter decreases
to a zero reading when

switch is turned
to OFF.

Calibration signal heard
every 100 kc throughout
band.

Beat-frequency audio signal
heard in headphones.

Change in pitch of audio
tone is noted.

Selectivity becomes sharper
and noise decreases as
bandwidih is decreased.
Only low-frequency audio
tones heard when switch
is at 2KC position.

Refer to par. 97.

Refer to par. 97.

Refer to par. 97.

Check V603.
Refer to par. 97.

Check V602, V605, and
V609.

Refer to Chapter 5.
Check V601, V602, and
V609.

Refer to par. 97.

Check V701,
V703.
Refer to par. 97.

V702, and

Check V604.

Refer to par. 97.

Refer to par. 97.

Refer to par. 97.
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46. Equipment Performance Check List (cont)

Ttem Normal Corrective
No. Item Action or condition indications measures
21 | Function switch Turn to STANDBY. Receiver is silent. Dial| Refer to par. 96.

Turn to OFF.

TO = w»

lamps remain lighted.
Dial lamps not lighted.

47. Checking Cam Synchronization

When the receiver is tuned through its range
and a weak signal or no signal is heard, it is pos-
sible that the collar securing one of the camshafts
on the rf subchassis (fig. 79) to its drive gear has
become loose, allowing the shaft to slip out of
synchronization with the rest of the mechanical
tuning system. To determine whether this condi-
tion exists, withdraw the receiver from the case,

set the frequency indicator to each of the readings

listed in the first column of the chart below, in
turn, and check to see that the cam or cams (fig. 80)
indicated in the opposite columns are in the posi-
tions where the associated slug-rack or can-rack
roller (fig. 78) is almost at the top of its rise. A
slight deviation in position does not necessarily
indicate that the cam is out of synchronization. If
the deviation is large, however, a process of syn-
chronization is necessary, and the receiver should
be turned over to a qualified repairman. (See par.
113 b.)

Freq- Cam (figs. 78 and 80)

indicator

reading 12| sa] 24| 48 | 816 1632 1t variable 1t variable 2d vagiable
Mc + Kec mc mc mc mc mc mc slu; rack carln rack slulg rack
Any - 075 Top Top
Any <4 025 | Top| Top
03 4+ 025 Top
07 Any Top
07 + 025 Top Top
15 + 025 Top
31 + 025 Top

48. Checking Power-cable Continuity

When the receiver is completely inoperative or
when operation is intermittent, Electrical Special
Purpose Cable Assembly CX-1597/U should be
disconnected from the receiver and from the vehicu-

lar voltage system, and the power-cable continuity
checked. Use Multimeter TS-297/U on the lowest
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ohmmeter range. A meter indication of less than
15, ohm should be obtained between the following:
terminals A & D (fig. 24) of the plug and the solder
lug attached to the black lead; terminal E of the
plug and the braided (ground) lead. Check be-
tween terminals A and E of the plug, using the
highest ohmmeter range; obtain a meter reading

of an open circuit ().



NOTE: CONTACTS A AND D ARE CONNECTED TOGETHER
BY JUMPER WITHIN ELECTRICAL SPECIAL
PURPOSE CABLE ‘ASSEMBLY CX-I597/U.

Figure 24. Electrical Special Purpose Cable Assembly
CX-1597/U, wiring diagram.

49. Checking Battery Voltage

a. Weak output from the receiver, or no output,

can be caused by low battery voltage. Under mobile
operating conditions in a vehicle, the receiver drain
on the vehicular batteries is not excessive. How-
ever, if the receiver is operated for long periods in
a parked vehicle, the battery voltage will be re-
duced below that required for receiver operation.
In order to assure sufficient voltage for operation
of the receiver, the battery voltage must be checked
at frequent intervals with the receiver turned on.
Multimeter TS-297/U can be used for this pur-
pose. The engine should be started and allowed
to run at frequent intervals so that the battery can
recharge. The receiver will operate on input volt-
ages of 25 to 30 volts, dc; it will operate at reduced
gain at input voltages between 22 and 25 volts, dc.
The current source for the electrical system is the
battery when the engine is stopped; and the battery-
charging dc generator when the engine is running.
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CHAPTER 4

THEORY

Section I. THEORY OF RADIO RECEIVER R-392/URR

50. Principles of Operation
(figs. 89 and 90)

a. Radio Receiver R-392/URR is designed to
furnish dependable, stable operation in vehicular
service. It provides reception of voice (am.), tone-
modulated radiotelegraph (mcw), unmodulated
radiotelegraph (cw), and frequency-shift, single-
channel radioteletype signals within a frequency
range of .5 (500 kc) to 32 mc. This range is
covered in 32 bands of 1 mc each, with the excep-
tion of the first band (.5 to 1 mc) which covers
500 kc.

b. The receiver is essentially a superheterodyne
of the multiple-conversion type. Triple conversion
is employed for the eight lowest bands (500 kc
to 8 mc) and double conversion for the higher-
frequency bands (8 to 32 mc). If. selectivity
(bandwidth) can be varied to adapt the receiver to
different conditions of reception by choosing one
of three bandwidths.

¢. A mechanically-driven tuning system is pro-
vided to achieve linear permeability tuning through-
out the complete frequency range of the receiver.
An internal crystal-controlled oscillator stage sup-
plies a calibration signal which permits audible
check of calibration of the counter-type frequency
indicator to an accuracy of plus or minus 300 cycles.

d. Therf and if. gain are controlled either manu-
ally, by the RF GAIN SQUELCH THRESH
control, or automatically, through two individual
agc circuits.
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e. Two outputs are available, either singly or
simultaneously, at the front panel; a 200-mw audio-
frequency output for use with a 600-ohm impedance
headset or loudspeaker, and a 455-kc if. amplifier
signal for operating a 50-ohm impedance frequency-
shift, single-channel radioteletype converter.

f. An input voltage of 28 volts, dc, provides
optimum results, although normal operation is
maintained when the input voltage is between 25
and 30 volts, dc. Operation is maintained at re-
duced gain at input voltages of between 22 and 25
volts, dc. B and filament voltages of 28 volts, dc,
are used for operation of all tubes and a crystal-
oven heater.

Note. The output voltage from a 24-volt d-c vehicular
electrical system is approximately 28 volts, dc, when the
vehicle engine is running and the dc battery charging
generator is in the electrical circuit. The current source
for the electrical system is the battery when the engine
is stopped and the battery charging generator when the
engine is running.

51. Block Diagram
(fig. 24)

a. The block diagram shows the signal path
from the antenna through the various stages to the
output. A schematic diagram (figs. 89 and 90)
shows details of the circuits in the same order.

b. Radio Receiver R-392/URR does not have a
power supply but derives power from a 24-volt dc
vehicular electrical system (or some similar elec-
trical supply) or from an associated transmitter
such as Radio Transmitter T-195/GRC-19.



¢. Rf signals are applied to the receiver from the
antenna input. Antenna relay K101 grounds the
antenna input for break-in operation when used
with an associated transmitter and during receiver
calibration (AGC switch at CAL). This relay also
operates to protect the antenna circuits of the
receiver during standby operation (function switch
at STAND BY). The rf signals pass through one
of several antenna tuned circuits (selection of
which is determined by the operating frequency of
the receiver) and are applied to the first rf ampli-
fier, V201.

d. The calibration oscillator subchassis, com-
posed of V701, V702, and V703A and V703B, sup-
plies a signal at every 100-kc point within the
frequency range of the -receiver when the AGC
switch is set to CAL. A 200-kc crystal oscillator
stage, V702, provides a signal for synchronizing
multivibrator stage V701 at 100 kc. A harmonic
amplifier, V703A amplifies the harmonics to pro-
vide a strong calibration signal at the 100-kc points.
The distorter stage, V703B, distorts the output of
the harmonic amplifier and provides a wave which
is rich in harmonics for the input of the first rf
stage. When the AGC switch is in the CAL posi-
tion, the calibration oscillator circuits are energized.

e. The output of first rf amplifier V201 is in-
ductively coupled to the grid of second rf amplifier
V202. The gain of the first and second rf amplifiers
is controlled manually by the RF GAIN SQUELCH
THRESH control, and automatically by the agc
voltage through two individual agc circuits. The
rf stages amplify the rf signals before applying
them to the mixer circuits (V203 and V204). The
output of the second rf amplifier (V202) is applied
to either the first or the second mixer, depending
on the setting of the MEGACYCLES control. For
antenna input frequencies from .5 to 8 mc, the rf
signal is mixed with the output of first crystal
oscillator V401 in first mixer stage V203, to produce
an if. signal which is variable in frequency from
9 to 18 mc. For antenna input frequencies in the
range from 8 to 32 mc, the rf signal is applied di-
rectly from the output of the second rf stage to
second mixer V204. The heterodyning signal for
this mixer is supplied from second crystal oscillator
V402. The if. range of the second-mixer-output
signal is 3 to 2 mc, except on the .5- to 1-mc band,
in which case it has an if. frequency range of 2.5
to 2 mc (par. 107). This signal is heterodyned

with the 3455 to 2455-kc output of the oscillator
portion of the vfo-mixer (pentagrid converter)
stage (V801) to produce a fixed 455-kc interme-
diate frequency.

f. The 455-kc output signal of the vfo-mixer
stage is applied to the grid of first if. amplifier
V501. Three degrees of bandwidth or selectivity
are selected by the BAND WIDTH switch (2-, 4-,
and 8-kc), which varies the coupling between the
primary and secondary circuits of the if. trans-
formers. The if. amplifier subchassis consists of
six stages, V501 through V506, which provide the
required pass band. The output of fifth if. ampli-
fier V505 is divided to supply a 455-kc signal to
each of two stages: sixth if. amplifier V506, and agc
if. amplifier V609. The output signal of the sixth
if. amplifier is demodulated (detected) in the de-
tector stage V603A. When the function switch is
in the LIMITER position, the noise-limiter stage
V603B operates to clip the noise signal peaks from
the output of the detector. In the other positions of
the function switch, no clipping action takes place,
and the demodulated signal is applied through the
noise-limiter stage to first af amplifier V606. Bfo.
(beat frequency oscillator) stage V604 furnishes a
variable if. signal within a frequency range of 451
to 459 ke, for use with radiotelegraph signals and
with the signal from the calibration oscillator cir-
cuit for calibrating the receiver. The output of the
bfo stage is mixed with the 455-kc if. signal from
the sixth if. amplifier to produce a beat frequency
in the output of the detector, which is in the audio-
frequency range.

g. Agc if. amplifier stage V609 is used as an
isolating stage, receiving a signal from the 455-kc
output of the fifth if. amplifier. It furnishes a 455-kc
if. signal to the delayed agc, squelch, and cathode-
follower circuits, without interference from the bfo
and audio circuits. By means of this circuit arrange-
ment the amount of bfo (interference) signal in
the cathode follower circuit (IF OUT) is attenu-
ated; this permits reception of radio teletype signals
with the BFO switch at ON. The signal from the
agc if. amplifier is rectified in the first rf agc rectifier
stage V601B, whenever the AGC switch is in the
ON or CAL position. The negative dc voltage out-
put of this stage is proportional to the average signal
level and is applied, as grid bias, to the first rf
amplifier to automatically control the gain of that
stage. The rf and if. agc rectifier stage V602A re-
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ceives a signal from the output of the agc if. ampli-
fier (V609) to provide negative dc voltage as bias
for the second rf amplifier and the first and second
if. amplifiers when the AGC switch is in the ON
or CAL position. An independent agc system is
provided for the first rf stage to prevent receiver
blocking. By means of this circuit arrangement
strong off-tune rf voltages present in the first rf
stage are prevented from biasing later rf and if.
stages through a common agc (bus) circuit.

h. A portion of the signal from the agc if. ampli-
fier V609 is rectified in the squelch-rectifier stage
V602B, and the resultant negative dc voltage is
applied to the squelch-control stage, V605. When
the function switch, S104, is set to SQ, and the
amplitude of the rectified signal and noise voltages
applied to the control grid of V605 is below the
dc threshold voltage, the plate current of V605
actuates the squelch relay, K601, which provides
a ground at the input of the first af amplifier to
disable the receiver output. When the function
switch is set to SQ and the amplitude of the rectified
signal voltage is above the threshold of V605, K601
provides a ground to control the output of an asso-
ciated transmitter such as Radio Transmitter
T-195/GRC-19 when used in a system for relay
(retransmission) operation.

i. The if. cathode-follower stage V601A pro-
vides a low-impedance connection (50 ohms) from

the output of the if stages for frequency-shift radio-
teletype reception.

j.- Audio signals from the detector and noise-
limiter stages are amplified in the first af amplifier
stage, V606. Whenever the signal level applied to
V605 drops below the threshold level during
squelch operation, as described in paragraph h
above, or when break-in relay K602 is energized
during operation of an associated transmitter such
as Radio Transmitter T-195/GRC-19, the control
grid of V606 is grounded to disable the receiver
output. The output from the first af amplifier is
applied to the phase-inverter stage, V607; the af
signal is divided into two equal voltages differing
180 degrees in phase. These out-of-phase voltages are
applied to the push-pull af output stage, V608,
which supplies an audio power output of 200 mw,
nominal, for application to a 600-ohm load through
the AUDIO output receptacles.

k. A sidetone (audio) signal is furnished by an
associated transmitter such as Radio Transmitter
T-195/GRC-19, for application to a headset (or
speaker) for monitoring the transmitter when used
as part of Radio Set AN/GRC-19. The output of
V608 can be applied to an associated transmitter
for relay or retransmission types of operation
through the POWER INPUT-TRANS CONT re-
ceptacle.

Section Il. CIRCUIT ANALYSIS

52. General

a. Radio Receiver R-392 /URR employs unitized
construction consisting of a front panel and six
subchassis which are mounted on a main frame.
The physical location of a component is often quite
removed from the circuit in which it is effective.
The circuit analysis given in the following para-
graphs is based upon the signal path established in
the block diagram (fig. 25) and the over-all sche-
matic diagram (figs. 89 and 90).

b. The frequency range of Radio Receiver
R-392/URR is from .5 to 32 mc, but for simplicity
and a more understandable presentation only the
operation on the 4- to 8-mc frequency range is dis-
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cussed. This method of presentation will be fol-
lowed in the discussion of all stages unless otherwise
indicated. Operation on other frequency ranges is
similar.

c. Only the contacts of switches that are used
in the circuit are shown. Presentations of the other
contacts are shown in figure 49 and the over-all
schematic diagram (figs. 86 and 87).

53. Antenna Circuit
(fig. 26)

a. The antenna circuit provides a means of
matching the impedance of an antenna having
varied characteristics to the input of the first rf



amplifier, V201. The size of the coupling capacitor
is chosen to provide maximum possible coupling
with a minimum of detuning effect. The antenna
trimmers (C202A and C202B) serve to tune out the
reactive components in the secondary circuit caused
by detuning effects of the antenna on the tuned
antenna circuits. The circuit incorporates features
for protecting the receiver against exceptionally
strong surges of accumulated static electrical charges
that may be induced in the antenna. Another
feature of the antenna circuit is that it grounds
the receiver antenna during transmission of a
nearby associated transmitter (break-in operation)
and during receiver calibration (AGC switch at
CAL).

b. A whip or long-wire antenna is connected
to ANT binding post E101, or when the receiver is
operated with an associated transmitter such as
Radio Transmitter T-195/GRC-19, to ANT coaxial
connector J104, which is in parallel with E101. In
the latter case, a single antenna is used for both
the transmitter and receiver, and the receiver an-
tenna circuit is connected to the transmitter
antenna circuit by a short cable connected between
J104 and a connector on the transmitter front panel.
The antenna is connected through either E101 or
J104 to one of six antenna-tuned circuits through
J106, P206, and section 1 of band switch S201. The
six antenna-tuned circuits, Z201 through 7206, are
used to cover the over-all frequency range of the
receiver from .5 to 32 mc. The antenna-tuned cir-
cuit in use for a given range is determined by the
position of section 1 of band switch §201; section 2,
front, of S201; and section 2, rear, of S201. Since
the theory of operation is identical for all six
antenna-tuned circuits only one is shown connected
in the schematic diagram, figure 26. The conditions
shown are for the 4- to 8-mc frequency range. (See
par. 107.)

c. Signals from the antenna are applied through
section 1 of band switch S201 to 4- to 8-mc antenna-
tuning circuit Z204, comprised of antenna coupling
capacitor C212 in series with parallel circuit 1204,
C213, and C214. Across Z204 are the antenna
trimmer capacitors, C202A and C202B, which are
controlled by the ANT TRIM control on the front
panel. One or both of the antenna trimmer ca-
pacitors may be inserted in the circuit, depending
upon the position of section 3 of S201. The coil
(L204) of Z204 contains a powdered-iron core

which is movable within the coil for purposes of
achieving resonance for any desired signal within
the range of 4 to 8 mc. Movement of this tuning
core in conjunction with other tuning cores through-
out the equipment (par. 85) is effected by rotating
the MEGACYCLES and KILOCYCLES controls.
The tuning cores of the two lowest frequency band
coils, located in Z201 and Z202, are positioned by
the KILOCYCLES control only. Alignment is ac-
complished by screw-driver adjustment of C213
and the core of L1204 (par. 120). The voltage
developed across L204 is applied through switch
§201, section 2 (rear), to the control grid of first
rf amplifier V201.

d. In addition to its basic function as part of
the antenna tuned-circuit, 1.204 provides a path for
agc voltage for biasing the control grid of V201.
To prevent reactive effects between the tuning
circuit in use and the tuning circuit next lower in
frequency range, the latter Z203 (comprised of
L203, C210, and C211) is short-circuited by S201,
section 2 (front). Antenna relay K101 is actuated
to ground the antenna input circuit when the AGC
switch is set to CAL or when the function switch
is set to STAND BY, and during break-in operation
from an associated transmitter when the receiver is
used as part of Radio Set AN/GRC-19. Resistor
R102 prevents the gradual accumulation of a static
electrical charge on the antenna, and if an unusu-
ally strong charge is induced (such as might be
caused by transmission from an adjacent trans-
mitter) , glow tube 1101 becomes momentarily con-
ductive and passes the charge to ground.

e. Band switch $201, all sections, is a six-position
switch which is operated by the MEGACYCLES
control. When the band switch is rotated to a new
position, the following events occur simultaneously.

(1) One of six antenna-tuned circuits is con-
nected into the input circuit (depending
on the operating frequency selected).

(2) Both or either of the two sections of ANT
TRIM capacitor C202 is added to the
antenna circuit, as required.

(3) One of the unused antenna-tuning circuits
is short-circuited.

f. The antenna circuit is designed to cover fre-
quencies of .5 to 32 mc in six ranges as follows:
S5tolme 1to2me 2to4me 4to8mc 8tolb
mc, and 16 to 32 mc. The tuning circuit used for
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each range is Z201 through 7206, respectively. The
core within the coil of each tuned circuit is mov-
able, and is controlled by the MEGACYCLES and
KILOCYCLES controls, except for the .5- to 1-mc
and 1- to 2-mc bands, the cores of which are con-
trolled by the KILOCYCLES control only.

54. First Rf Amplifier V201
(fig. 26)

The first rf amplifier uses a miniature pentode
tube, type 26A6, to amplify the signals from the
antenna before they are applied to the second rf
stage. The following discussion will be concerned
only with the 4- to 8-mc range.

“a. Grid bias for the first rf amplifier is supplied
from the first rf agc circuit through J613-3, P113-3,
P106-K, J206-K, agc decoupling resistor R202 (by-
passed by C201) coil L204 of tuning circuit Z204,
and the contacts of switch S201, section 2 (rear).
The 1Ist rf agc circuit supplies voltages to the first
rf stage only, being separated from the controlling
circuits of succeeding stages in order to minimize
receiver blocking (par. 51 g). When the agc cir-
cuit is inoperative, tube bias, controlled by RF
GAIN SQUELCH THRESH potentiometer R105,
is applied through P106-F, J206-F, and choke 1207
to the cathode. The cathode bypass capacitor is
C223 which provides a low-impedance signal path
from the cathode to ground. Since RF GAIN
SQUELCH THRESH potentiometer R105 also
controls the gain of second rf amplifier V202 and
first if. amplifier V501 (through P113-6 and J613-6),
decoupling is necessary. This is accomplished by
L207 and C224. B is obtained from an external
28 volt, dc, source through function switch S104.
B} is applied to the screen grid (pin 6) of V201
through the function switch $104 and R204. B4
is supplied to the plate (pin 5) of V201 from the
screen grid of V201, through coil L211, and the
contacts of switch S201, section 4. A B4 voltage
divider network is completed from function switch
S104 through P106-E, voltage dropping resistor
R106, and RF GAIN SQUELCH THRESH control
(resistor R105) to ground. C225 and R204 form a
network that prevents rf currents from entering
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the B+ line. 225 keeps the screen grid at an rf
ground potential. C226 provides a low-impedance
rf path to ground to prevent rf currents in the
plate and screen grid circuits from entering the
RF GAIN SQUELCH THRESH control circuit.

b. Signals from the antenna circuit are applied
through the contacts of band switch §201, section 2
(rear) to the control grid of the first rf amplifier.
The amplified signals appearing at the plate of the
first rf amplifier are applied to tuned circuit Z210.
The output of the first rf stage is not taken from
across the entire resonant circuits but is connected
to the junction point of C237 and C238, two series-
connected capacitors which serve as a voltage
divider across the coil, L211. This circuit arrange-
ment provides a high Q (since it reduces loading)
and minimizes any detuning caused as a result of
tube-capacitance variation (Miller effect) in the
following stage. In addition, tracking at the higher
frequency ranges is facilitated by the fact that the
tube (V202)
across only a portion of the resonant circuit. The
output signals of the first rf amplifier are applied
through section 5 of band switch §201 and coupling
capacitor C245 to the grid circuit of the second rf
amplifier. L211 is permeability tuned for resonance
by the operation of the MEGACYCLES and KILO-
CYCLES controls; C236 and 1.211 are adjustable
for alignment purposes (par. 120).

and circuit wiring capacitance is

¢. A calibration signal (par. 80) can be applied
to the grid circuit of V201 through the floor-plate
contact and coupling capacitor C221. Test-point
E201 (hg. 58) provides an easily accessible connec-
tion to the grid circuit for test purposes.

d. Six-position band switch $201, which is op-
erated by the MEGACYCLES control, provides for
selection of one of the six tuned circuits in the
output circuit of the first rf amplifier. The fre-
quency range of each tuned circuit is as follows:
7207, .5 to 1 mc; 72208, 1 to 2 mc; 2209, 2 to 4 mc;
7210, 4 to 8 mc; Z211, 8 to 16 mc; and Z212, 16
to 32 mc. The core in the coil of each tuned circuit
is movable by the MEGACYCLES and KILO-
CYCLES controls, except for the .5- to 1-mc and
the I- to 2-mc bands, when it is moved by the
KILOCYCLES control only.
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Figure 25. Radio Receiver R-392/URR, block diagram.
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Figure 26. Antenna circuit and first rf amplifier, schematic diagram.
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55. Second Rf Amplifier V202
(fig. 27)

The second rf amplifier is a miniature pentode
tube, type 26A6, which amplifies the signal voltages
from the first rf amplifier.

a. The grid (pin 1) return to the agc circuit
is through J613-13, P113-13, P106-C, J206-C, control
grid decoupling network R206 and C246, and grid
resistor R205. The cathode (pin 7) and suppressor
grid (pin 2) are connected together and returned
to ground through choke 1214, J206-F, P106-F, and
RF GAIN SQUELCH THRESH control R105.
L214 and C224 (fig. 26) decouple the cathode
(pin 7) circuit from the first if. amplifier; cathode
bypass capacitor, C247, provides a low-reactance
path to ground at radio and intermediate frequen-
cies. The RF GAIN SQUELCH THRESH control
is common to the first and second rf amplifier stages
and the first if. amplifier stage. Connection to the
latter is made through P113-6 and J613-6. B is
obtained from an external 28-volt dc source through
function switch S104. A B4 voltage divider is
completed through P106-E, voltage-dropping re-
sistor R106, and potentiometer R105 to ground.
B is applied to the screen grid (pin 6) of V202
from the function switch §104 and resistor R207.
B4 is applied to the plate (pin 5) of V202 from
the screen grid of V202 through coil L218 and the
contacts on band switch S201, section 6. R207 and
C248 form a filter network that prevents variations
of screen-grid voltages caused by rf screen-current
change. Rf signal voltages that appear on the
screen grid are bypassed to ground through screen-
grid bypass capacitor C248. The function of C226
is explained in paragraph 54 b.

b. The signal from first rf amplifier V201 is
applied through coupling capacitor C245 to the
control grid of second rf amplifier V202. The
amplified signal appearing at the plate of V202 is
applied through the contacts of section 6 of band
switch S201 to tuned circuit Z216. As described for
the first rf amplifier plate circuit, capacitors C259
and C260 are connected in series as a voltage-divider
circuit. The voltage developed across 1218 is ap-
plied through section 7 of band switch §201 and
coupling capacitor C267 to the grid of first mixer
V203.

¢. When operating in the 8- to 16-mc or 16- to
32-mc range, the first mixer is bypassed. Operation
in the 8- to 16-mc range is shown by the broken
lines of band switch §201. Operation in the 16- to
32-mc range is similar to that in the 8- to 16-mc
range. The rf signal appearing at the plate of the
second r-f amplifier is applied through the contacts
(broken line) of section 6 of band switch 5201 to
tuned circuit Z217. The operation of Z217 is identi-
cal with that of Z216. Because of voltage-divider
action of C262 and C263, only a portion of the
voltage appearing across L219 is applied through
section 8 (front) of band switch S201 to the grid
of second mixer V204. The input of first mixer
V203 is grounded through coupling capacitor C267
and section 7 of band switch $201. The output of
first mixer V203 is grounded through section 8, rear,
of band switch S201; thus, the tuned circuits, for
frequencies between .5 and 8 mc are inoperative,
when the 8- to 16-mc and 16- to 32-mc ranges are
used.

d. Selection of one of six tuned circuits in the
output of the second rf amplifier is made by 5201
which is operated by the MEGACYCLES control.
The frequency range of each tuned circuit is as
follows: 7213, .5 to 1 mc; Z214, 1 to 2 mc; Z215,
2 to 4 mc; Z216, 4 to 8 mc; Z217, 8 to 16 mc; and
7218, 16 to 32 mc. The core within the coil of each
tuned circuit is movable. and is positioned by the
MEGACYCLES and KILOCYCLES controls except
for the .5- to 1-mc and the 1- to 2-mc bands, when
the cores are positioned by the KILOCYCLES con-
trol only. Triple conversion is used in the frequency
range of .5 to 8 mc, and double conversion is used
in the frequency range of 8 to 32 mc. Test point
E202 (fig. 58) provides an easily accessible connec-
tion to the grid circuit for test purposes.

56. First Mixer V203
(fig. 28)

The first mixer stage is a miniature triode, type
V26C6. On frequency ranges from .5 to 8 mc the
signals from the output of the second rf amplifier
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