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WARNING

HIGH VOLTAGE

is used in the operation
of this equipment.

DEATH ON CONTACT

may result if operating personnel
fail to observe safety precautions.
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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 1hyth-
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-
charical resuscitators are only slightly more effec-
tive than properly performed ‘“push-pull” manual
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 ot
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 motiion 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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This instruction book will be replaced by TM 11-863 which, when published,
will be listed in SR 310-20-4 and SR 310-20-7.

CHAPTER 1
INTRODUCTION

Section 1. GENERAL

1. Scope

This instruction book contains instructions
for the installation, operation, maintenance,
and repair of Radio Receiver R-391/URR (fig.
1). In addition to these instructions there are
two appendixes covering a list of references
and an identification table of parts.

2. Forms and Records

The following forms will be used for report-
ing unsatisfactory conditions of Army materiel
and equipment.

a. DD Form 6, Report of Damaged or Im-
proper Shipment, will be filled out and for-
warded as prescribed in SR 745-45-5 (Army),
Navy Shipping Guide, Article 1850-4, and AFR
71-4 (Air Force).

b. DA AGO Form 468, Unsatisfactory
Equipment Report, will be filled out and for-

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

¢. AF Form 54, Unsatisfactory Report, will
be filled out and forwarded to Commanding
General, Air Materiel Command, Wright-
Patterson Air Force Base, Dayton, Ohio, as
prescribed in SR 700-45-5 and AFR 65-26.

d. DA AGO Form 11-238, Operator First
Echelon Maintenance Check List for Signal
Corps Equipment (Radio Communication, Di-
rection Finding, Carrier, Radar), will be pre-
pared in accordance with instructions on the
back of the form (fig. 23).

e. DA AGO Form 11-239, Second and Third
Echelon Maintenance Check List for Signal
Corps Equipment (Radio Communication, Di-
rection Finding, Carrier, Radar), will be pre-
pared in accordance with instructions on the
back of the form (fig. 24).

Section Il. DESCRIPTION AND DATA

3. Purpose

a. Radio Receiver R-391/URR (fig. 1) is a
high-performance, exceptionally stable, general-
purpose receiver for use in both fixed and
mobile service. The receiver provides reception
of radiotelegraph, voice, and frequency-shift
keyed signals within a frequency range of .5 to
32 mc (megacycles). It is one of a series of
receivers, consisting of Radio Receivers R-389/
URR, R-390/URR, and R-391/URR, which pos-
sess a number of features in common, among
which are unitized construction and inter-
changeable subchassis. In the unitized construc-
tion employed, the r-f (radio frequency), i-f

(intermediate frequency), audio, oscillator, and
power-supply circuits are situated on individual
removable subchassis (figs. 9 through 15)
mounted on a front panel and main frame as-
sembly (fig. 8). These subchassis can be re-
moved readily for trouble shooting and repair
in a minimum of time, by the use of ordinary
hand tools only. All of the subchassis can be
interchanged between any receivers bearing the
same model number, while certain subchassis
are interchangeable between the various models
in the series. The a-c (alternating-current)
power-supply subchassis (Power Supply PP-
621/URR), the 455-kc (kiloeycle) i-f sub-



chassis, and the a-f (audio-frequency) sub-
chassis are identical in, and interchangeable
among all models of the series. All of the sub-
chassis, with the exception of the front panel,
rear panel and main frame, are interchange-
able between the R-390/URR and R-391/URR
receivers. Radio Receiver R-391/URR employs
an Autotune system for automatic tuning of
any one of eight preset channels. A change in
channel frequency may be made in approxi-
mately 15 seconds by means of the Autotune
system.

b. Radio Receiver R-391/URR furnishes an
output of 500 mw (milliwatt) of a-f power to
a local 600-ohm load, and 10 mw of a-f power
for application to a 600-ohm balanced line. Op-
eration is possible from an input of either 115 or
230 volts =10 percent, 48—62 cycles, through
the use of Power Supply PP-621/URR, or of
28 volts dc (direct current) through the use
of Dynamotor DY-78/URR (not furnished with
the receiver). Power Supply PP-629/URR (fig.
16) is employed with but is not usually sup-
plied with Radio Receiver R-391/URR. This
supply furnishes 24 volts dc to operate to auto-
tune motor. If Dynamotor DY-78 /URR is used
as a primary source of power, Power Supply
PP-629/URR is not required.

¢. Connectors and terminals on the back
panel (fig. 21) are provided for use of the re-
ceiver with auxiliary equipment. A 50-ohm, i-f
output connection is provided for carrier-shift
teletypewriter, single sideband, or other auxili-
ary equipment. Agc (automatic gain control)
and diode-detector load connections are avail-
able for use in diversity combining systems.
Connections are also provided for external
manual r-f gain control. A break-in relay for
disabling the receiver circuits is operated by
grounding a provided terminal.

d. The receiver is permeability tuned by
varying the degree of insertion powdered-iron
cores into the tuning coils, through a system
of gears, cams, and racks. The calibration of
Radio Receiver R-391/URR is accurate to
within 3/10 ke, an accuracy which permits use

of the receiver as a highly precise frequency
meter.

4. System Application

a. Space-diversity Receiving System.

(1)

(2)

(3)

(4)

Two or three Radio Receivers R-391/
URR can be connected as shown in
figure 2 as a space-diversity receiving
system for reception of voice signals.
This system provides uniform-strength
output to a loudspeaker or headset,
regardless of fading of signals.

Rhombic or doublet antennas spaced
approximately 600 feet apart are con-
nected to the BALANCED AN-
TENNA 125 ohm jacks (J108) of the
two receivers.

The detector diode load of receiver B
is made to be common to both re-
ceivers by connecting terminals 14 of
both receivers together and removing
the jumper between terminals 14 and
15 of receiver A. The audio system of
receiver B only is used. A loudspeaker
is connected in the manner shown
from terminal 6 to ground. A balanced
line may be connected between ter-
minals 10 and 13 to supply audio to
some remote location.

In the presence of a strong signal on
the antenna of receiver A, agc voltage
produced in this set increases and by
means of the common connection be-
tween terminals 4 (of both receivers)
is applied to the controlled stages of
both receivers. Thus, the weak signal
on the antenna of receiver B is fur-
ther decreased by reducing the gain of
the controlled stages of this receiver.
The opposite would be true when the
signal on the antenna of receiver B is
stronger than that of the antenna of
receiver A. A jumper (for normal re-
ception) is removed from terminals 3
and 4 of both receivers and is placed
between terminals 4 and 5. This con-
nects a crystal diode into the circuits
to prevent loading of the agc circuit
of the controlling receiver by the agc
circuit of the passive receiver.
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Figure 2. Space diversity receiving system, block diagram.

b. Space-diversity Radioteletype System,
Type 1. Figure 3 shows two Radio Receivers
R-391/URR connected in a space-diversity
radioteletype system. The doublet or rhombic
antennas feed the incoming frequency-shift sig-
nals to the receivers, where they are converted
to a frequency of 2125 cycles for the MARK
condition and 2975 cycles for the SPACE con-
dition of the radioteletype terminal equipment
sending contacts. The outputs taken from the
line audio outputs of the receivers are applied
to Radioteletype Terminal Equipment AN/
FGC-1, which provides diversity combining and
produces neutral signals for operation of tele-
typewriter equipment. The receivers are con-
nected for normal operation as described in
paragraph 17.

c. Space-diversity Radioteletype System,
Type 2. Two Radio Receivers R-391/URR also
can be used in the type of space-diversity radio-
teletype system shown in figure 4. The doublet
or rhombic antennas feed the incoming fre-
quency-shift signals to the receivers, where the
carrier frequency is converted to a 455-ke inter-
mediate frequency. This i-f signal, taken from
the 50-ohm i-f output circuit of the receivers,

then is fed to Frequency Shift Converter (CV-
116/URR, which provides diversity combining
and produces neutral signals for operation of
teletypewriter equipment. The receivers are
connected for normal operation as described in
paragraph 17.

5. Technical Characteristics

Type of circuit...Triple-conversion super-
heterodyne on eight lowest-
frequency bands; double-
conversion superheterodyne
on all other bands.

Frequency range .5 to 32 mec. (in 32 steps).

Types of signals
received ...... Al-cw, A2-mcw, A3-Voice,
F1-Frequency-shift keying.
Type of tuning. .. Automatic tuning by selec-
tion of one of eight preset
channels; frequency read di-
rectly on counter-type indi-

cator.
Method of
calibration ....Built-in crystal-controlled
calibration oscillator.
Calibration
points ........ Every 100 ke.



ANTENNAS
¢ APPROXIMATELY >
600 FT. APART J

RADIO RECEIVER RADIO RECEIVER

R-391/ URR R-391/URR
ANTENNA ANTENNA

J108 J108
BALANCED BALANCED
125 OHM 125 OHM

LINE LINE
RCVR Taupio? RCVR {AUMO}

Y ;
10 13 10 13
[ ]
CHANNEL | CHANNEL
A B8
RADIOTELETYPE
TERMINAL EQUIPMENT
AN/FGC- |
TELETYPEWRITER
SET
T™ 863-3

Figure 3. Space-diversity radioteletype system, type 1, block diagram.

Audio power
output:
600-ohm un-
balanced
line 500 mw.
600-ohm
balanced
line 10 mw.
Phones ....... 5 mw.
I-f selectivity .... 100 cps to 16-kc bandwidth,

in 6 steps.
Intermediate

frequencies:
First variable i-f
(used only on
eight lowest-
frequency
bands) ..... 9 to 18 me.
Second variable
i-f (all bands) 2 to 2.5 mc on lowest step; 2
to 3 mc on all other steps.
Third (fixed)
i-f

Sensitivity :
A-m signals ...3 uv or better.
C-w signals ...1 uv or better.

Power source ....115/230 volts ac +10%, 48-
62 cps through Power Sup-
ply PP-621/URR, or 28.5
volts dc through Dynamotor
DY-78/URR (not supplied).
115/230 volts ac =109, 48-
62 cps through. Power Sup-
ply PP-629/URR, for use
with Autotune system.
Power input:
115/230 volts
ac .......... 270 watts total; 170 watts
with oven heaters off.
28.5 volts dc,
with Dyna-
motor DY-78/
URR ....... 8 amperes; 5.8 amperes with
oven heaters off.
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24 volts de, with
Power Supply

PP-629/
URR ....... 3 amperes (for autotune sys-
tem only).
Number of tubes 33 (including ballast tube
3TF7).
Antennas:

Unbalanced ...Random length vehicular-
mounted whip or straight-
wire.

Balanced ..... 125-ohm nominal terminat-
ing impedance; matches 70-
to 200-ohm lines or unbal-
anced transmission lines
using adapters.

Temperature

range ........ —40° C (—40° F) to 55° C

(131° F).
Altitude ........ Up to 10,000 ft.
Weight ......... 8214 1b (including Power

Supply PP-621/URR).

6. Packaging Data (fig. 5)

When packed for export or domestic ship-
ment, Radio Receiver R-391/URR is wrapped
in paper and placed in an inner corrugated

Space-diversity radioteletype system, type 2, block diagram.

fiberboard carton. Cleated wooden spacers are
used to hold the receiver securely within the
carton and to prevent damage to the controls
and connections on the front and back panels.
In the space between the back panel of the re-
ceiver and the rear wooden spacer are stored
two instruction books, eight 8-unit bags of
silica gel, a package containing Power Cable
Assembly CX-1358/U and a package containing
Electrical Special Purpose Cable Assembly CX-
2083 /U. The inner corrugated fiberboard car-
ton is inclosed in a sealed, moisture-vaporproof
barrier, and is placed in an outer, tight-fitting
corrugated cardboard carton. This outer carton
is wrapped in moisture-resistant paper sealed
with tape, placed in a wooden crate containing
excelsior, and secured with steel straps. The
complete package is 21 inches high by 32 inches
wide by 382 inches long, giving it a volume of
approximately 12.4 cubic feet. An exploded
view of the packaging for Radio Receiver
R-391/URR is shown in figure 5. The running
spares for the receiver are shipped in a sepa-
rate, paper-wrapped corrugated fiberboard
carton.

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

Component Regrared Vot R Lenen oty e

Radio Receiver R-390/URR 1 10% 17% 19 2.02 67
Power Supply PP-621/URR 1 5% 4% 634 15
Power Cable Assembly CX-1358/U

(fig. 1) 1 96 677
Electrical Special Purpose Cable

Assembly CX-2083/U (fig. 1) 1 84
Instruction books 2
Set of spare tubes 1 (31)
Set of spare fuses 1(12)
Set of spare lamps 1 (4)
Total 2

a Includes Power Supply PP-621/URR.

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

8. Description of Radio Receiver
R-391/URR

a. Radio Receiver R-391/URR (fig. 1) is a
33-tube superheterodyne receiver designed for
reception of c-w, voice, and radioteletype sig-
nals within a frequency range of .5 to 32 mec.
The receiver is designed for mounting in a
standard 19-inch rack, such as Electrical Equip-
ment Cabinet CY-1119/FRR. The structural
parts of the receiver are of aluminum.

b. All operating controls are located on the
front panel (fig. 22), which has a grey semi-
gloss finish. Two handles are provided at the
outer edges of the panel to facilitate removal
of the receiver from the rack or case. The two
large knobs at the bottom of the panel marked
MEGACYCLE CHANGE and KILOCYCLE
CHANGE are used to tune the receiver to the
desired frequency. Above the KILOCYCLE
CHANGE knob is a counter-type frequency
indicator. The numbers shown indicate the fre-
quency in kilocycles. The two left-hand number
wheels of the counter are operated by the
MEGACYCLE CHANGE control; and three
right-hand number wheels are operated by the
KILOCYCLE CHANGE control. The opera-
tion of these controls, once having been preset,
is under control of the CHANNEL SELECTOR

switch, located on the left-hand side of the
panel. This control is an eight-position switch
for automatic selection (through use of the
autotune mechanism) of any one of eight pre-
set frequency channels. Both the MEGACYCLE
CHANGE and KILOCYCLE CHANGE con-
trol knobs have locking keys. These keys are
always locked when using automatic tuning. In
the upper left-hand corner of the front panel
is a meter for indicating the level in vu (vol-
ume units) of the line audio output of the re-
ceiver. The carrier-level meter, located in the
upper right-hand corner of the panel, indicates
the relative strength of incoming signal and
signal peaks. Distributed about the panel are
16 bar-knobs for controlling the various fune-
tions of the receiver. These controls include the
LINE METER-OFF and range switch, LINE
GAIN control, AGC time-constant switch,
LIMITER-OFF and threshold control, AUDIO
RESPONSE selector switch, BREAK IN cir-
cuit OFF-ON switch, BANDWIDTH KC se-
lector switch, BFO PITCH control, FUNC-
TION switch, ANT. TRIM control, CHANNEL
SELECTOR switch, BFO OFF-ON switch,
AUTOTUNE REMOTE-LOCAL switch, fre-
quency-indicator ZERO ADJ. LOCAL GAIN
control, and R-F GAIN control. The jack in
the lower-left-hand corner of the panel is pro-
vided for connecting a pair of headphones to



the receiver local audio output. Directly below
the ZERO ADJ control is located an aperture,
identified as CHANNEL, through which is seen
a channel indicator. After a channel has been
selected by the CHANNEL SELECTOR switch,
and the Autotune mechanism comes to a stop,
this indicator shows what channel is being used.

¢. On the back panel of the receiver (fig. 21)
are mounted special tools, antenna input con-
nectors, operating and spare fuses, power con-
nector, remote control connector, autotune con-
nector, an i-f output connector, an oven off-on
control, terminal strips for connection of ex-
ternal circuits, and, under a protective cover,
trimmer adjustments for the crystal oscillators.

d. Radio Receiver R-391/URR is comprised

i-F
SUBCHASSIS

FRONT PANEL

of a number of interchangeable assemblies
(figs. 6 and 7), including the main frame and
seven removable subchassis. Three of the sub-
chassis, the r-f subchassis, i-f subchassis, and
crystal-oscillator subchassis, are mounted on
the upper deck of the main frame. Mounted in
three compartments on the lower deck are the
vfo subchassis, a-f subchassis, calibration-oscil-
lator subchassis, and Power Supply PP-621/
URR (a-c power supply). The subchassis are
connected to the main frame and/or to each
other by cables terminating in locking-type con-
nectors. Mounted on the r-f subchassis are the
gears, camshafts, and racks of the mechanical
tuning system (fig. 9). Mounted on the main
frame is a casting to which are attached the
parts of the Autotune system (fig. 8).

CRYSTAL
© OSCILLATOR
SUBCHASSIS

R-F
SUBCHASSIS

MAIN FRAME

T™M 863-6

Figure 6. Radio Receiver R-391/URR, showing location of subchassis.



CALIBRATION
OSCILLATOR
SUBCHASSIS

A-F
SUBCHASSIS

MAIN FRAME

VFO
SUBCHASSIS

POWER SUPPLY
PP-621/URR

BACK PANEL

TM863-7

Figure 7. Radio Receiver R-391/URR, showing location of subchassts.

9. Description of Cases and Cabinets
Used with Radio Receiver R-391/URR

Two cases and two rack-type cabinets (not
supplied) are available for use with the re-
ceiver. However, the receiver may be mounted
in any standard 19-inch rack, provided that
adequate ventilation is furnished and that the
entire weight of the receiver is not supported
by the front panel alone when the receiver is
used in mobile service.

a. Cabinet CY-917/URR. This is a light-

weight, table-top cabinet designed for general
fixed-station use.

b. Case CY-979/URR. This case is con-
structed more rigidly than the CY-917/URR,
and embodies shock-absorbing mountings for
mobile, table-top installations.

¢. Electrical Equipment Cabinet CY-1119/
FRR. The electrical equipment cabinet is a
floor-mounted, rack-type installation designed
for fixed-station use. Seventy inches of panel
space is provided for accommodating several
components. One-man inscallation is possible
through the use of shelf-type angle brackets.
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AUTOTUNE
SYSTEM

T™M 863-8

Figure 8. Radio Receiver R-391/URR, front panel and main frame.

TMB62-3

Figure 9. R-f subchassis.



Figure 10. I-f subchassis.

TM 856-10

Figure 11. Crystal-oscillator subchassis.

TM 856-tI

1
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Figure 12. Vfo subchassis.

Figure 13. A-f subchassis.

TMB863-13



T™M 856-14

Figure 4. Calibration-oscillator subchassis.

d. Electrical Equipment Cabinet CY-1216/U.
This cabinet is of rugged construction, and in-
cludes shock-absorbing mountings for mobile
installations. 48 inches of panel space is pro-
vided for accommodating several components.
When either electrical equipment cabinet is
used with more than one receiver, always use
a 1¥,-inch blank strip between the receivers to
provide adequate ventilation.

Caution: When Radio Receiver R-391/URR
is installed in any case other than those de-
scribed above, adequate ventilation must be
provided. In mobile use the receiver must be
supported in the manner provided in Case CY-
979/URR and Electrical Equipment Cabinet
CY-1216/U. For mobile applications of the re-
ceiver in cabinets other than Case CY-979/
URR and Electrical Equipment Cabinet CY-
1216/U, support must be provided at the rear
of the receiver, so that the front panel does not
carry the entire weight.

T™M 86315

Figure 15. Power Supply PP-621/URR.
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10. Description of Power Supply

PP-621/URR(a-c power supply)
(fig. 15)

a. Power Supply PP-621/URR, consisting of
a power transformer, two 26Z5W rectifier
tubes, and associated circuits mounted on a
removable subchassis, is mounted in a com-
partment on the lower deck of the main frame.
The power supply furnishes the proper volt-
ages for operation of Radio Receiver R-391/
URR from a 115- or 230-volt, +10%, 48- to
62- cycle source. Switch S801 on the top of
the subchassis can be locked in the proper posi-
tion to connect input power for either 115-volt
or 230-volt operation.

b. Power Cable Assembly CX-1358/U (fig.
1) is used when the receiver is operated from
a 115-volt or 230-volt a-c source. It is made up
of an 8-foot, two-conductor cable terminated
in a screw-locking plug at one end and a stand-
ard parallel-prong a-c plug at the other end.
The screw-locking plug has a center lead screw
for securing the cable plug to the POWER
connector of the receiver.

77227 4

11. Description of Power Supply
PP-629/URR (fig. 16)

a. Power Supply PP-629/URR, consisting of
a power transformer, selenium rectifier, and
associated circuitry, is housed within a grey
semi-gloss enamel finished case. This supply is
not furnished with the receiver, but is required
to furnish the 28-volt d-c supply for use with
the autotune. Power Supply PP-629/URR op-
erates from a 115- or 230-volt a-c source. A
switch on the top of the chassis can be locked
in the proper position to connect input power
for either 115-volt or 230-volt operation. The
switch on the front panel is used as the ON-
OFF switch for the unit.

b. Electrical Special Purpose Cable Assembly
CX-2083/U (fig. 1) is used to connect the re-
ceiver with Power Supply PP-629/URR to sup-
ply 24 volts for the autotune motor. It is made
up of a 7-foot, 2-conductor cable terminated in
a screw-locking plug at one end and a plug at
the other end. The screw-locking plug employs
a center lead screw for securing the power
cable to the REMOTE CONTROL connector
of the receiver.

Ry

TMB863-16

Figure 16. Power Supply PP-629/URR.
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12. Running Spares

A group of running spares is furnished with
each receiver. Spares are provided for all nor-
mally expendable items such as tubes, dial
lamps, and fuses. The following is a list of

running spares:

2 tubes, type 3TF7.

6 tubes, type 6AJ5.

2 tubes, type 6AKS6.

1 tube, type 6BH6.

3 tubes, type 6BJ6.

6 tubes, type 6C4W.

1 tube, type 12ATT.

3 tubes, type 12AU"7.

1 tube, type 26Z5W.

1 tube, type 5651.

4 tubes, type 5749/6BA6W.

1 tube, type 6082.

4 dial lamps, type GE 327.

6 fuses, 34-ampere, type 3AG.
6 fuses, 3-ampere, type 3AG.

13. Additional Equipment Required

The following material is not supplied as a
part of Radio Receiver R-391/URR, but is

required for its operation.

Antenna:
Balanced Doublet or rhombiec.
Unbal-
anced... Straight-wire or random
length whip.

Low-impedance transmission line:
Balanced 125 or 200 ohms.

Unbal-
anced ... 70-ohm coaxial cable.

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

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

Speaker .. ...600 ohms.

Adapter Connector
UG-970/U. Adapts Plug PL-259 on un-
balanced antenna lead-in to
BALANCED ANTENNA
125 OHM connector J108.

Adapter Connector
UG-971/U..Adapts Plug Connector UG-
573/U on unbalanced an-
tenna lead-in to J108.

Power Supply
PP-629/
URR ..... For use with Autotune sys-
tem.

15
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SITING

GOOD

HILLTOR, FLAT TERRAIN OR
NEAR LARGE WATER SURFACE

BAD

NEAR HIGH TENSION WIRES,
STEEL BRIDGES,OR IN
VALLEYS OR DEPRESSIONS

T™M 851-10

Figure 17. Radio Receiver R-391/URR, siting.



CHAPTER 2
OPERATING INSTRUCTIONS

Section |. SERVICE UPON RECEIPT OF RADIO
RECEIVER R-391/URR

14. Siting (fig. 17)

a. External Requirements. The location of
radio equipment depends upon 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 which has ready access to mes-
sengers. In addition to these factors, the ter-
rain demands consideration before an operat-
ing location is decided upon. The prime con-
sideration for establishing the most efficient
communication is the location of the antenna.
It should be in a location which is high and
clear of hills, buildings, cliffs, densely wooded
areas, and other obstructions. Depressions, val-
leys, and other low places are poor sites for
radio reception, because the high surrounding
terrain absorbs r-f energy. Clear, strong sig-
nals cannot be expected if the antenna is lo-
cated under or close to a steel bridge, under-
pass, power line, or power unit. Flat ground
having good conductivity is desirable.

b. Interior Requirements. If the receiver is
to be installed for fixed service, the shelter must
meet the following requirements:

(1) The receiver is to be mounted in Elec-
trical Equipment Cabinet CY-1119/
FRR or in a standard rack.

(2) For table-top installations, a table or
bench capable of supporting the
weight of the equipment must be
available.

(3) The receiver must be located in a posi-
tion convenient to the 115- or 230-volt
a-c power outlet, if it is to be installed
for a-c operation.

(4) Adequate lighting for day and night
operation must be provided. Position
the receiver so that the panel designa-
tions may be read easily by the oper-
ating personnel. Artificial lighting

should be installed so that the light
falls directly upon the panel. A port-
able drop lamp and extension cord are
convenient assets for maintenance
personnel.

(5) Adequate ventilation always must be
provided.

15. Uncrating, Unpacking, and
Checking New Equipment

Note. For used or reconditioned equipment, refer to
paragraph 19.

a. General. The equipment is packed identi-
cally for both export and domestic shipment.
When new equipment is received, select a site
where the equipment can be unpacked without
exposure to the elements, and which is con-
venient for the installation of the equipment.

Caution: Be careful uncrating, unpacking,
and handling the equipment. If it becomes
damaged, a complete overhaul might be re-
quired, or the equipment might be rendered
useless.

b. Uncrating and Unpacking Export and
Domestic Shipments.

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

(2), Cut and fold back the metal straps.

(3) Remove nails with a nail puller. Re-
move the top and one side of the
wooden shipping crate. Do not at-
tempt to pry off side and top, as this
might damage the equipment.

(4) Remove excelsior covering the paper-
wrapped sealed carton inside the
crate, and take out the carton.

(5) Remove the paper covering from car-
ton, open the outer corrugated fiber-
board carton and withdraw the inner
carton inclosed in the moisture-vapor-
proof barrier.

17



(6)

(7)

(8)

(9)

Slit open the seams of the moisture-
vaporproof barrier and remove the
inner corrugated fiberboard carton.
Open the inner carton and remove the
four wooden spacers.

Remove the bags of silica gel, the in-
struction books, and the packages con-
taining power cords, from space at
rear of receiver.

Withdraw the paper-wrapped receiver
from the inner carton, place it on a
workbench or near its final location,
and remove the paper wrapping.

¢. Checking.

18

(1)
(2)

(3)

(4)

(5)

(6)

Check contents of cartons against
master packing slip.

Check front panel of receiver for
damage to knobs or to glass windows
of meters and frequency-indicator
dial.

Make a written record of both front-
panel autotune control positions by
reference to the frequency indicator.
While checking the mechanical opera-
tion of the Autotune mechanism, ro-
tate each control to test smoothness of
movement. Any binding or jamming
indicates abnormal mechanical opera-
tion. Unlock the autotune controls.
The autotune mechanisms that oper-
ate the MEGACYCLE CHANGE and
KILOCYCLE CHANGE controls are
unlocked by turning their respective
locking keys approximately two revo-
lutions counterclockwise. The mech-
anisms are locked by turning the lock-
ing keys clockwise until they become
tight, without using undue force. Do
not force the controls to rotate. If
they do not turn easily, examine for
bent parts or other damage.

Rotate MEGACYCLE CHANGE con-
trol knob until the left-hand portion
of the frequency-indicator dial rotates
from 00 through 32.

Rotate KILOCYCLE CHANGE con-
trol knob until the right-hand portion
of the frequency-indicator dial rotates
from 000 through 999.

Turn CHANNEL SELECTOR switch
through each position, noting whether

(7

(8)

(9)

(10)

(11)

(12)

it turns freely. Return to original po-
sition.

Return autotune controls to settings
recorded as directed in subparagraph
(3), above, and tighten locking keys.
Both autotune locking keys must be
locked before the power is turned on
or the position of the CHANNEL SE-
LECTOR switch is changed. The con-
trol positions would be lost if the con-
trols were allowed to rotate with the
locking keys loose.

Remove top and bottom dust covers
by removing the sixteen screws and
lock washers that secure covers to
main frame.

Inspect subchassis on upper and lower
decks of receiver for loose tube shields
and broken tubes. See that all con-
nectors are firmly seated; loose con-
nectors are a common cause of im-
proper operation in radio equipment.
Replace dust covers.
Remove the three fuses on rear panel,
and see that they are of the proper
ratings (fig. 21). Make sure that fuses
are firmly seated after replacing them.
Caution: To avoid serious damage
to the receiver, do not use any fuse
rated above the value specified.
Inspect for bent or broken connectors
and terminals on rear panel. Check to
see that all special tools are in place
in their holders (fig. 21). Remove
small cover at lower right-hand cor-
ner, and check to see that the spare
fuses of proper ratings are in place.
Check contents of box containing run-
ning spares for damaged parts.

d. Power Supply PP-629/URR. Uncrate and
unpack Power Supply PP-629/URR by follow-
ing the instructions in subparagraph b above.
When unpacked, check the fuses for proper
seating, and make sure they are of proper value
(fig. 20).

16. Installation of Radio Receiver
R-391/URR

Radio Receiver R-391/URR is shipped with
all tubes, crystals, and fuses in place, and no



further internal installation is required. Sub-
paragraphs a, b, ¢, and d below contain instruc-
tions for installing the receiver for fixed and
mobile use.

a. Fixed, Table-top Installation. When
housed in Cabinet CY-917/URR or a similar
well-ventilated case for fixed operation, the
receiver can be placed on any sturdy table or
bench.

b. Fized, Cabinet Installation. To install the
receiver in a standard cabinet, such as Electri-
cal Equipment Cabinet CY-1119/FRR, remove
the top and bottom dust covers of the receiver.
Remove one of the blank panels from the cabi-
net and install the receiver. Secure the front
panel to the cabinet with the bolts removed
from the blank panel. Insert them in the four
elongated holes located along the vertical edges
of the receiver front panel.

c. Mobile, Table-top Installation. When the
receiver is housed in Case CY-979/URR for
mobile operation, the case must be securely
bolted to a table or shelf which is fastened rig-

idly to the vehicle body. Sufficient room must
be allowed for ventilation, for access to the
connections on the back panel, and for with-
drawal of the receiver from the case for servic-
ing. Adequate lighting facilities must be pro-
vided, to permit reading of the control names
and positions, during day and night operation.

d. Mobile, Cabinet or Rack Installation.
When the receiver is installed in Electrical
Equipment Cabinet CY-1216/U for mobile op-
eration, the cabinet must be securely bolted to
the vehicle body. Adequate ventilation must be
provided and sufficient room must be allowed
for access to back panel connections and for
withdrawal of the receiver for servicing. Pro-
vision for lighting must be made to permit
reading of control names and positions, during
day and night operation.

17. Connections

Each Radio Receiver R-391/URR is shipped
with jumpers between terminals 1 and 2, 3 and
4, 11 and 12, and 14 and 15. These four jumpers
are required for normal operation.

TO BALANCED OR UNBALANCED
LOW-IMPEDANCE ANTENNA

TRANSMISSION LINE

LOCAL
AUDIO
6 7

POWER CABLE
ASSEMBLY
Cx-1358/U

600-0OHM
SPEAKER

TO FREQUENCY
SHIFT CONVERTER

ANTENNA
J108 J107
BALANCED UNBALANCED
125 OHM WHIP
° © o FOR RANDOM
@ LENGTH OR
WHIP ANTENNA
[e] o o
LINE 7]
PLUG
CONNECTOR
Irsé)%n;:n UG-4§!/U
H
JI106 UG-969/U
o_o0
uG-88/U
© ®
REMOTE
CONTROL
J105
)
AUTOTUNE
Ji2i
BALANCED
FooruNe TRANSMISSION
AUTOTUNE
CHANNEL LINE TO
SELECTOR AUXILIARY
EQUIPMENT
TO J1I33
ON POWER SUPPLY
PP-629/URR
T™ 863-17

Figure 18. Radio Receiver R-391/URR, cording diagram.
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Warning: The voltages used are sufficiently
high to endanger human life. To prevent shock
hazard for personnel touching outside metallic
parts of the receiver, connect terminal 16
(marked GND) on the rear panel (fig. 21) to
ground.

a. Power Input (fig. 18). For 115- or 230-
volt, 48- to 62-cps operation, connect Power
Cable Assembly CX-1358/U between the power
source and POWER receptacle J104. Connect
Electrical Special Purpose Cable Assembly CX-
2083/U between J1133 on Power Supply PP-
629/URR and REMOTE CONTROL receptacle
J105 on the receiver.

Caution: Check to see that 115 VAC- 230
VAC switch S801 (fig. 84), on Power Supply
PP-621/URR, is in the proper position for op-
eration of the receiver from the available
power source. The switch is reached easily
when the dust cover is removed from the bot-
tom of the receiver. Check 115 VAC- 230 VAC
switch S1101 (fig. 86) for proper position.

b. Antenna (fig. 18). The antenna is con-
nected to either the UNBALANCED WHIP or
BALANCED ANTENNA 125 OHM connector
on the back panel as follows:

(1) UNBALANCED WHIP connector.
When a whip antenna is to be used,
for vehicular installations, or a ran-
dom length wire is to be used in fixed
installations, the lead-in must be con-
nected to UNBALANCED WHIP con-
nector J107 (Receptacle Connector
UG-568/U) by means of a type Plug
Connector UG-573/U. The whip an-
tenna lead-in should be as short a
length as possible of Radio Frequency
Cable RG-8/U or RG-11/U.

(2) BALANCED ANTENNA 125 OHM
connector. BALANCED ANTENNA
125 OHM connector J108, Receptacle
Connector UG-422/U, furnishes input
to the receiver through a tuned an-
tenna transformer. This connector is
used for all balanced antennas, such
as a balanced doublet, and should be
used for unbalanced, low-impedance
transmission lines. Connect the bal-
anced coaxial cable, Radio Frequency
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Cable RG-22, from 50 to 175-ohm bal-
anced antennas to J108 with Plug
Connector UG-421/U, or, when Cable
RG-86/U transmission line is used,
use Plug Connector UG-969/U. Two
right-angle adapters (fig. 19) are
available for connecting unbalanced
coaxial cable to the BALANCED AN-
TENNA 125 OHM connector. Adapter
Connector UG-970/U adapts unbal-
anced coaxial lead-in terminated in
Plug PL-259 to the connector, while
Adapter Connector UG-971/U is used
to connect unbalanced coaxial lead-in
terminated in Plug Connector UG-
573/U. Adapter Connector UG-971,/U
and Plug Connector UG-573/U are
preferred and should be used when
available.

c. Audio Output (fig. 18).

(1) A 600-ohm headset or speaker may be
connected as indicated below:

(a) Insert the headset plug into the
PHONES jack on front panel (fig.
22), or connect headset between
PHNS terminals 7 and 8, on back
panel.

(b) Connect the speaker between
LOCAL AUDIO terminals 6 and 7
on the back panel.

(2) A 600-ohm balanced line for telephone
and similar applications may be con-
nected as follows:

(a) For normal balanced-line operation,
connect the line between LINE
AUDIO terminals 10 and 13 on the
back panel. Do not remove jumper
on terminals 11 and 12.

(b) If a balancing bridge is to be used,
for long-distance line applications,

ADAPTER CONNECTOR
UG-970/U

ADAPTER CONNECTOR
uG-971/uU

TMB863-18

Figure19.Adapter ConnectorsUG-970/UandUG-971/U.



al

remove the jumper from terminals
11 and 12 on rear panel and connect
the bridge between these terminals.
Connect the balanced line between
terminals 10 and 13.

d. Auxiliary Connections (fig. 21).
(1) Break-in relay. Connection to the

break-in relay is completed through
BRK IN terminal 9 on rear panel. The
break-in relay operates to disable the
receiver when the BREAK IN switch
on the front panel is set at ON and
terminal 9 on rear panel is grounded
remotely.

(2) External diode load. DIODE LOAD

terminals 14 and 15 on the rear panel
are provided to facilitate detector
diode-load combining for diversity re-
ception. Terminals 14 and 15 must
be connected together for normal re-
ceiver operation.

(3) External r-f gain control. For ex-

ternal control of the r-f gain of the
receiver, the internal RF GAIN con-
trol is disconnected and a 10,000-ohm
potentiometer is connected externally.
To substitute the external control for
the internal RF GAIN control, re-
move the jumper between RF GAIN
terminals 1 and 2 on rear panel and
connect the external control between
terminal 1 and terminal 7 (ground).

(4) Agc circuit. For external agc of the
receiver, remove the jumper between
AGC terminals 3 and 4 on rear panel,
connect the negative terminal of the
source to terminal 4, and connect the
other terminal of the source to termi-
nal 7 (ground).

18. System Connections

a. Space-diversity Reception of Voice Sig-
nals. To connect two Radio Receivers R-391/
URR for space-diversity reception of voice sig-
nals, proceed as follows:

(1) Refer to paragraph 17 for normal
operating and auxiliary connections
for the desired mode of operation.

(2) Connect terminal boards on rear
panels of both receivers as shown in
figure 2.

b. Space-diversity Reception of Radioteletype
Signals, Type 1. To connect two Radio Re-
ceivers R-391/URR for space-diversity recep-
tion of radioteletype signals using the audio
output of the receivers, proceed as follows:

(1) Refer to paragraph 17 for normal
operating and auxiliary connections
for the desired mode of operation.

(2) Connect LINE AUDIO terminals 10
and 13 of each receiver to the input
of each channel in Radioteleiype Ter-
minal Equipment AN/FGC-1 as
shown in figure 3.

5

Figure 20. Power Supply PP-629/URR, back panel.
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Figure 21. Radio Receiver R-391/URR, back panel.

¢. Space-diversity Reception of Radioteletype
Signals, Type 2. To connect two Radio Re-
ceivers R-391/URR for space-diversity recep-
tion of radioteletype signals using the i-f out-
puts of the receivers, proceed as follows:

(1) Refer to paragraph 17 for normal op-
erating and auxiliary connections for
the desired mode of operation.

(2) Connect IF OUTPUT 50 OHM con-
nector J106 of each receiver to the
input of each channel in Frequency
Shift Converter CV-116/URR as

shown in figure 4.
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19. Service Upon Receipt of Used
or Reconditioned Equipment

a. Follow the instructions in paragraph 15

for uncrating, unpacking, and inspecting the
equipment.

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.

¢. Check the MEGACYCLE CHANGE and
KILOCYCLE CHANGE knobs for ease of ro-
tation. If lubrication is required, refer to the
lubrication instructions in paragraph 114.
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Figure 22. Radio Receiver R-

20. General

Haphazard operation or improper setting of
the controls can cause damage to the receiver,
For this reason, it is important to know the
function of every control. The actual operation
of the equipment is discussed in the next sec-

291/ URR, front panel.

21. Radio Receiver R-391/URR
Controls (figs. 21 and 22)

The controls of the radio receiver and their
functions are listed in the following table:

tion of this instruction book.

Control

Function

LINE LEVEL meter
LINE METER
switch (S101)

(M101)

off-on and range

LINE GAIN control (R103)

AGC SLOW-MED.-FAST time con-
stant switch

LIMITER off-on switch and
threshold control (S105 and R124)

Indicates level of halanced-line cutput.

In OFF position, switch disconnects LINE LEVEL meter from bal-
anced-line output. In - 10 position, 10 db (decibels) is to be added to
LINE LEVEL vu (volume units) reading; in 0 position, LINE
LEVEL meter is read divectly in vu; in —10 position, 10 db is to be
subtracted from LINE LEVEL vu reading.

Controls level of a-f signal applied to balanced-line output terminals.

Determines rapidity of change in gain of receiver for a certain change
of signal strength.

In the ON position, peak signal impulses are cut off in order to reduce
static interference. Increased reduction of signal peaks is obtained
at clockwise positions of control.
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21. Radio Receiver R-391/URR Controls (figs. 21 and 22) (Contd)

Control

Function

CARRIER LEVEL meter (M102)

BANDWIDTH switch (S501)
BFO PITCH control (Z502)
AUDIO RESPONSE switch (S102)

BREAK IN OFF-ON switch (S106)

FUNCTION switch (S107)

ANT. TRIM
BFO OFF-ON switch (S103)
ZERO ADJ.

LOCAL GAIN control (R104)
RF GAIN control (R123)

KILOCYCLES CHANGE control

MEGACYCLE CHANGE control

OVENS OFF-ON switch (S108)

PHONES jack (J103)
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Indicates level of incoming 1-f signal. Indication of 0 db when RF
GAIN control is fully on corresponds to an input signal of 2 to 5
microvolts.

Selects width of the pass band in KC for 455-ke i-f amplifier stages.

Varies frequency of bfo.

Varies response of audio amplifier. In SHARP position, an 800-cps
band-pass filter is inserted into audio circuit; in MED position, a
3500-cps low-pass filter is inserted; in WIDE position, no filter is
used.

In ON position, break-in relay control circuit is connected to RE-
MOTE CONTROL receptacle J105 and balanced-line output is dis-
connected from J105.

When rotated to any position other than OFF, connects receiver to
power source and selects desired receiver function. The positions
and functions are as follows:

Position Function

STAND BY Receiver disabled but filaments remain lighted and
oscillators remain on; receiver ready for instant use.

AGC Gain is controlled automatically for normal reception.
MGC Age disabled; gain is controlled manually by RF GAIN
control or an external gain control.

CAL Calibration oscillator enabled to supply signals at 100-

ke points.
SQUELCH Squelch circuit is connected for silencing receiver when

input signal falls below threshold determined by set-
ting of RF GAIN control.

Provides means of tuning out the reactive component of the antenna.
In ON position, places bfo in operation.

When turned clockwise, disengages frequency-indicator dial from
KILOCYCLE CHANGE control for calibration purposes.

Controls level of audio-frequency signal applied to PHONES jack and
LOCAL AUDIO.

Controls gain of r-f and i-f amplifiers. When squelch circuit is oper-
ative, controls squelch threshold.

Tunes receiver to any frequency within a band, and changes reading
of last three digits on frequency-indicator dial. The tuning may be
done manually when the locking key is turned counterclockwise.
When the key is turned fully clockwise, the control is locked and is
under the control of the autotune. Frequency range of control
slightly greater than 1 me; when tuned to frequency higher or
lower than that indicated by first two digits, plus or minus sign is
displayed in space between megacycle and kilocycle readings indi-
cating (respectively) addition or subtraction of one megacycle in
reading of first two digits to obtain true reading.

Selects any one of 32 tuning steps; changes reading of first two digits
of frequency-indicating dial. The tuning may be done manually when
the locking key is turned counterclockwise. When the key is turned
fully clockwise, the control is locked and is under the control of the
autotune.

Screw-driver adjustment. In ON position, 26 volts ac or de is applied
to crystal oven HR401 and vfo oven HR701.

Connects headset to local audio output.




Control

Function

CHANNEL SELECTOR (S110)

AUTOTUNE REMOTE-LOCAL
(S109)

POWER receptacle (J104)

REMOTE CONTROL receptacle
(J105)

AUTOTUNE receptacle (J121)
IF OUTPUT jack (J106) .

UNBALANCED WHIP
ANTENNA receptacle (J107)

BALANCED ANTENNA 125 OHM
receptacle (J108)
Switch S801 (fig. 84)

CHANNEL indicator

Terminal strip TB102
Terminal 1
Terminal 2

Terminal 3
Terminal 4

Terminal 5
Terminal 6
Terminal 7

Terminal 8

Terminal strip TB101

Terminal 9
Terminal 10
Terminal 11

Terminal 12

Terminal 13
Terminal 14

Terminal 15

Terminal 16

This switch is employed to select the frequency channel on which
operation is desired. The numerals that are engraved on the panel
around the switch designate the eight autotune channels available.
The frequency corresponding to any one of these channels may be
readily changed to any frequency within the range of .5 mc to
32 mec.

This switch is employed to select either remote or local control of
channel selection. When the receiver is employed in a system which
has special provisions for remote control, this switch is placed at
the REMOTE position. At all other times, it is placed at the
LOCAL position.

Connects 115 to 230 volts ac to receiver.

Provides connection for 24 volts de for autotune motor.

Provides connection for remote control of autotune system.
Provides 455-ke signal for auxiliary equipment.
Provides connection for whip or random length of anfenna.

Provides connection for balanced antenna or unbalanced low-imped-
ance transmission lines.

Located in Power Supply PP-621/URR, provides selection of 115 or
230 VAC operation.

Shows CHANNEL selected by autotune.

Provides connection for external control of 1-f gain. Provides manual
1-f gain control when connected to terminal 2.

Provides connection for external control of 1-f gain.
Provides normal age, when connected by a jumper to terminal 4.

Provides connection for external age to age line, when jumper is
removed.

Provides connection to receiver age voltage for external application.
Provides connection for local audio output.
Provides ground connection.

Provides connection for reduced local audio output, when used with
headset.

Provides connection for break-in operation.
Provides connection of line audio to balanced line.

Provides connection for external balancing circuit, or is connected to
terminal 12.

Provides connection for external balancing circuit, or is connected to
terminal 11.

Provides connection of line audio to balanced line.

Provides connection for external detector diode load (negative), or
is connected to terminal 15.

Provides connection for internal detector diode load to external
detector, or is connected to terminal 14.

Provides connection to ground.
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21. Radio Receiver R-391/URR Controls (figs. 21 and 22) (Contd)

Control

Function

REMOTE CONTROL
receptacle J105

Pin A

Pin B

Pin C No connection.
Pin D Not used.

Pin E Ground.

Pin F No connection.
Pin H

Pin J

Pin K

Balanced line audio output through BREAK-IN switch S106.
Break-in relay control circuit.

Reduced local audio output for headset.

Balanced line audio output through BREAK IN switch S106.
Carrier control circuit.

22. Power Supply PP-629/URR Controls (fig. 20)

The controls of the external d-c power supply are listed in the following table:

Control

Function

Switch S1101 (fig. 86)
ON-OFF switch S1102 (fig. 87)
source.
Receptacles, J-1133, J1134, J1135.
Receptacle J1131.

Receptacle J1132.

Terminal board TB1101.

Provides selection of 115 or 230 VAC operation.

In the ON position it connects the power supply to the 115 or 230 a-c

Provides connections for up to 3 Radio Receivers R-391/URR.
Provides connection to a-c power source.

Provides 24 VDC and 115/230 VAC output.

Provides 24 VAC output.

Section 1ll. OPERATION UNDER USUAL CONDITIONS

Warning: The voltages employed are sufli-
ciently high to endanger human life. Every
precaution should be taken by personnel to
minimize the danger of shock. See that GND
terminal 16 on rear panel (fig. 21) is grounded.

23. Starting Procedure

Caution: The a-¢ power supply of the re-
ceiver ritust be set to the correct a-c input volt-
age. Refer to paragraph 17. Make sure that all
of the external connections to the receiver are
satisfactory for the desired type of operation
outlined in paragraph 16.
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a. If the receiver is operated under low-
temperature conditions, or in a location where
there is considerable variation in temperature,
set the screwdriver-adjusted OVENS ON-OFF
switch on the back panel to ON. When the set
is operated in a temperature-regulated build-
ing or when maximum frequency stability is
not required, set OVENS ON-OFF switch to
OFF. When the receiver is secured in cabinet
and is protected by dust covers, remove the top
and bottom dust covers of the receiver to pro-
vide adequate ventilation.

b. Place AUTOTUNE REMOTE-LOCAL
switch to LOCAL.



c¢. Turn FUNCTION switch to"AGC. Allow
receiver to warm up for several minutes before
operating. If the CHANNEL SELECTOR is
positioned to the same channel on which oper-
ation was last performed, the Autotune will not
cycle, and the operational procedure may be
continued without delay. Whether or not this
condition exists may be determined by com-
paring position of the CHANNEL SELECTOR
switch with that of the CHANNEL indicator
(numbered disk). If a new channel is selected,
or if the CHANNEL SELECTOR switch has
been re-positioned between equipment opera-
tions, the Autotune will cycle, and it is neces-
sary to allow the autotune to stop before con-
tinuing any operational procedure.

24. Presetting Frequency Channels

To set up any one of the eight frequency
channels, tighten all Autotune locking keys;
then proceed as follows:

a. With FUNCTION switch in AGC position,
turn CHANNEL SELECTOR switch to posi-
tion assigned to desired frequency.

(1) Unlock Autotune locking keys.

(2) Set BANDWIDTH control at .1-KC
position.

(3) Set AUDIO RESPONSE control at
MED.

(4) Turn BFO switch to ON.

b. Turn FUNCTION switch to CAL position.
In this position, a note will be heard at every
multiple of 100 ke as KILOCYCLE CHANGE
control is rotated. The pitch of the note de-

pends upon the setting of the BFO PITCH
control.

c. Adjust MEGACYCLE CHANGE and
KILOCYCLE CHANGE controls for reading
on frequency-indicator dial at 100-kc point
nearest frequency desired for reception.

d. Turn ZERO ADJ. control clockwise as far
as it will go.

e. Adjust KILOCYCLE CHANGE control
for maximum indication on CARRIER LEVEL
meter. Maximum should be obtained with only
a slight adjustment of the control in either
direction.

f. Turn ZERO ADJ. control counterclock-
wise to stop. Dial is now accurately calibrated
for readings near selected 100-kec point.

g. Rotate KILOCYCLE CHANGE -control
until desired frequency in kilocycles is obtained
on frequency-indicator dial.

h. Tighten Autotune locking keys.

i. Rotate CHANNEL SELECTOR switch to
determine whether autotune mechanism posi-
tions itself correctly for each frequency-channel
set up. It is necessary to determine whether the
autotune mechanism is operating at correct
speed. Time at least one complete channeling
process; if the total time is more than 15 sec-
onds, the tap on transformer T1101 (part of
of Power Supply PP-629/URR) should be re-
positioned until the 15-second interval is ob-
tained (par. 137).

25. Voice Reception

a. Set BFO to OFF, LINE GAIN to 0, RF
GAIN to 10, LOCAL GAIN to 5, BAND-
WIDTH KC to 8 AUDIO RESPONSE to
MED., AGC to MED., and LIMITER to OFF.

b. To maintain tuning accuracy of at least .3
ke, calibrate dial as directed in paragraph 29.

c. Adjust ANT. TRIM control for maximum
reading on CARRIER LEVEL meter.

d. Adjust LOCAL GAIN control for desired
volume level.

e. If noise is excessive, rotate LIMITER con-
trol clockwise as needed.

f. When signal is fading rapidly, set AGC
switch to FAST.

g. If interference is encountered, set BAND-
WIDTH switch to 4-KC position, or, if nec-
essary, to 2-kc position.

h. When it is desired to quiet the receiver
between transmission, set FUNCTION switch
to SQUELCH and rotate RF GAIN control
counterclockwise from full-on position, as nec-
essary to reduce high-level noise. Avoid reduc-
ing gain to such an extent that desired signal
is also eliminated.

Note. Do not use SQUELCH if desired signals are
weak o1 subject to fading.
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i. When balanced-line output circuit is being
used to feed telephone line or other equipment,
set LINE METER switch to required range
and adjust LINE GAIN control for desired
reading on LINE LEVEL meter.

j. If break-in relay is connected to trans-
mitter control circuits and receiver is to be dis-
abled during periods of transmission, set
BREAK IN switch to ON.

26. Tone-modulated Radiotelegraph
Reception

For reception of tone-modulated radiotele-
graph signals, operate the controls in the same
manner as for voice reception, with the follow-
ing exceptions:

a. Set BFO switch to ON.

b. Adjust BFO PITCH control for comfort-
able pitch.

¢. Set BANDWIDTH KC switch to 2-ke posi-
tion, or to lower position, to reduce adjacent-
channel interference.

d. Do not use SQUELCH for tone-modulated
radiotelegraph signals.

27. Unmodulated Radiotelegraph
Reception

Operate the receiver controls in the same
manner as for voice reception, with the follow-
ing exceptions:

a. Set BFO switch to ON.

b. Adjust BFO PITCH control for comfort-
able pitch.

c. If signal interference is encountered, set
BANDWIDTH KC switch to next lower posi-
tion. For greatest degree of selectivity, set
BANDWIDTH switch to 1 or .1-ke position and
AUDIO RESPONSE switch to SHARP. Re-
adjust BFO PITCH control for loudest signal.

d. For manual gain control only, set FUNC-
TION switch to MGC and control sensitivity
solely with RF GAIN control.

e. Use SLOW position of AGC time-constant
switch for reception of machine code trans-
mission.

28

f. To reduce effects of fading, set FUNC-
TION switch to AGC and turn AGC switch to
SLLOW. For full sensitivity, rotate RF GAIN
control to position marked 10.

28. Manual Operation of Radio
Receiver R-391/URR

If the Autotune mechanism fails to function
correctly, Radio Receiver R-391/URR may be
operated manually. To disengage Autotune
mechanism, rotate locking keys, located in cen-
ter of MEGACYCLE CHANGE and KILO-
CYCLE CHANGE control knobs, approxi-
mately two turns counterclockwise. The two
controls may then be operated manually to
secure correct frequency selection. However, as
soon as is practicable, the receiver should be
returned to field maintenance activity.

29. Frequency-indicator Calibration
(manual operation)

To maintain the tuning accuracy of the re-
ceiver, calibrate the frequency indicator at the
point nearest the frequency desired for recep-
tion, whenever the MEGACYCLE CHANGE
control is operated to select another band. Cali-
bration is accomplished by the use of the inter-
nal calibration oscillator as follows:

. Set the BANDWIDTH to the .1-KC posi-
tion.

b. Set AUDIO RESPONSE to MED.
c. Set RF GAIN control to 10.

d. Set LOCAL GAIN control to 5.

e. Set the BFO switch to ON.

f. Turn FUNCTION switch to CAL.

Adjust MEGACYCLE CHANGE and
KILOCYCLE CHANGE controls for a reading
on the frequency indicator at the 100-kc point
nearest the frequency desired for reception.

h. Turn the ZERO ADJ. clockwise as far as
it will go.

i. Rotate ANT. TRIM to obtain indication
on CARRIER LEVEL meter.

i. Adjust KILOCYCLE CHANGE control
for maximum indication on the CARRIER



LEVEL meter. Maximum should be obtained
with only a slight adjustment of the control in
either direction. If a maximum reading is not
obtained within the limits of travel of the
KILOCYCLE CHANGE control, as set by the
ZERO ADJ. knob, the vfo tuning shaft must
be synchronized as described in paragraph
119d.

k. Turn the BFO PITCH control to produce
zero beat.

I. Turn the ZERO ADJ. counterclockwise to
stop. The dial now is calibrated accurately.

30. 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, turn the FUNCTION switch to
STAND BY.

Note. The FUNCTION switch should not be left too
long on the STAND BY position. Under this condition
of operation, with the filaments energized and no plate
voltage applied, vacuum tubes may develop cathode
poisoning. This phenomenon decreases tube emission
because of a deposit which forms between the cathode
sleeve and the oxide coating on the outside of the
sleeve.

b. Turn the FUNCTION switch to OFF.

Caution: Never turn the FUNCTION switch
to OFF while the Autotune system is cycling.

Section IV. OPERATION UNDER UNUSUAL CONDITIONS

31. General

The operation of Radio Receiver R-391/URR
may be difficult in regions where extreme heat,
cold, humidity and moisture, sand conditions,
etc. prevail. Procedures are given in para-

graphs 32, 33, and 34 for minimizing the effects

of these unusual operating conditions.

32. Operation in Arctic Climate

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

a. Handle the equipment carefully.
b. Keep the equipment warm and dry.

c. Wear a knitted woolen cap over the ear-
phones when operating in the open air with
headsets that do not have rubber earpieces.
Frequently, when headsets without rubber ear-
pieces are worn, the edges of the ears may
freeze without the operator being conscious of
this condition. Never flex rubber earpieces,
since this action may render them useless. If
water gets into the receivers, or if water con-

denses within them, it may freeze and impede
the action of the diaphragms. When this hap-
pens, unscrew the bakelite cap, and remove the
ice and moisture.

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 also can de-
velop when the equipment warms up during the
day after exposure during a cold night.

33. Operdtion in Tropical Climate

When operated in a tropical climate, radio
equipment can be installed in tents, huts, or,
when necessary, in underground dugouts. When
equipment is installed below ‘ground level, and
when it is set up in swampy areas, moisture
conditions are more acute than those normally
met in the tropics. Ventilation usually is poor,
and the high relative humidity causes condensa-
tion of moisture on the equipment whenever
the temperature of the equipment becomes
lower than the surrounding air. To minimize
this condition, place lighted electric bulbs under
the receiver. The receiver never should be en-
closed to such an extent that adequate circu-
lation of air is prevented.

29



34. Operation in Desert Climate

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

b. The main problem which arises with
equipment operation in desert areas is the large
amount of sand, dust, or dirt which enters the
moving parts of the equipment. The ideal pre-
ventive precaution is to house the equipment
in a dustproof shelter. Since, however, such a
building seldom is available and would require
air conditioning, the next best precaution is to
make the building in which the equipment is
located as dustproof as possible with available
materials. Hang wet sacking over the windows

30

and doors, cover the inside walls with heavy
paper, and secure the side walls of tents with
sand, to prevent their flapping in the wind.

c. Never tie power cords, signal cords, or
other wiring connections 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. Make frequent pre-
ventive maintenance checks (ch. 3). Pay par-
ticular attention to the lubrication of the
equipment. Excessive amounts of dust, sand,
or dirt that come into contact with oil and
grease result in grit, which will damage the
equipment.



CHAPTER 3
ORGANIZATIONAL MAINTENANCE INSTRUCTIONS

Section I. ORGANIZATIONAL TOOLS AND EQUIPMENT

35. Tools and Materials

The tools and materials contained in Tool
Equipment TE-41 (the ordinary hand tools
and materials normally available to organiza-
tional maintenance personnel) are required for
organizational maintenance of Radio Receiver
R-391/URR. In addition, Solvent, Dry Clean-

ing (SD) (Federal P-S-661) should be avail-
able.

36. Special Tools Supplied with Radio
Receiver R-391/URR (fig. 21)

The special tools supplied with the receiver
are mounted on the back panel, as shown in
figure 21. The use of these tools is described
in subparagraphs a through d, below. Spare
20-ampere, 3-ampere and 34-ampere fuses are
mounted on the rear panel of the receiver,
under a protective cover.

a. Tube Pullers. Two cable grip type tube
pullers are furnished: one for 7-pin miniature
tubes and the other for 9-pin miniature tubes.
To remove a tube, slide a tube puller of the
proper size over the tube envelope. Pull up-

Section 1l. PREVENTIVE

37. 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 breakdowns and needless interruptions
in service will be kept to a minimum. Pre-
ventive maintenance differs from trouble
shooting and repair since its object is the
prevention of certain troubles rather than
their correction. See AR 750-5.

ward on the tool and at the same time, wobble
the tube slightly. After the tube has been re-
moved from the socket, remove the tube from

the tool by pushing the tube toward the
handle.

b. Right-angle Phillips Screwdriver. The
No. 8 right-angle screwdriver is used to re-
move the screws which secure dust covers,
front panel, removable subchassis, terminal
strips, etc.

c¢. Fluted Socket Wrench. The No. 8 fluted
socket wrench is used for removing the front-
panel bar knobs and the MEGACYCLE
CHANGE and KILOCYCLE CHANGE knobs,
and for loosening the collars which secure the
camshafts and gears in the mechanical tuning
system.

d. Pin Straightemers. The 7-pin and 9-pin
straighteners are attached to the back panel.
When a miniature tube is inserted into the
receiver, either after maintenance or for re-
placement purposes, it first should be inserted
into the proper pin straightener to aline the
pins properly.

MAINTENANCE SERVICES

38. General Preventive Maintenance
Techniques

a. Use #0000 sandpaper to remove cor-
rosion.

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

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

Caution: Repeated contact with
carbon tetrachloride or prolonged
breathing of the fumes is dangerous.
Make sure 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 inacces-
sible places; be careful, however, to avoid
causing mechanical damage to delicate parts.

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

39. Use of Preventive Maintenance
Forms

a. The decision as to what items on DA AGO
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 communication officer/chief or his
designated representative and, in the case of
second and third echelon maintenance, 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 23 and 24 are
partially or wholly applicable to Radio Re-
ceiver R-391/URR. Paragraph references in
the ITEM column indicate paragraphs in text
which give additional or detailed information.

40. Performing Preventive
Maintenance

Caution: Tighten screws, bolts, and nuts
carefully. Fittings tightened beyond the pres-
sure for which they are designed will be
damaged or broken.

a. Performing Eaxterior Preventive Main-
tenance. Preventive maintenance is performed
on the exterior of the equipment as follows:

(1) Check the equipment against the table
of components (par. 7), list of run-
ning spares (par. 12), and list of
additional equipment required (par.
13), to see that no components or
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(2)

(3)

(4)

(5)

(6)

(1)

(8)

(9)

parts are missing. Observe the gen-
eral condition of the equipment.
Use a clean, lint-free cloth to remove
dust, dirt, moisture, and grease from
the whip antenna and base, headset,
glass windows of the front-panel
meters, front and back panels, and
dust covers.

Inspect for proper seating of the an-
tenna lead-in cable, headset and
power-cord plugs, and fuses on the
back panel. See that connections to
the terminal boards on the back
panel are secure.

Operate the controls to check for
binding, scraping, excessive looseness,
and positive action. Rough action or
binding of MEGACYCLE CHANGE
and KILOCYCLE CHANGE controls
indicates a damaged tuning system or
the need for cleaning and lubrication.
Check for normal operation of the
receiver (par. 49).

Clean and tighten the exterior of the
case, POWER and REMOTE CON-
TROL connectors, and whip antenna
base. Use a clean, lint-free cloth. Re-
move grease, if necessary, with a
cloth dampened in solvent (SD);
then wipe the parts dry.

Inspect the case, front and back
panels, and whip antenna for mois-
ture and corrosion. Remove rust spots
on the antenna base with #0000 sand-
paper. Touch up the bare spots (par.
43).

Inspect the antenna lead-in cable,
power cable, headset cord, and all
other external cables for cuts, breaks,
fraying, deterioration, Kkinks, and
strain. Repair the cuts in the insula-
tion by covering them with rubber
tape held in place by electrician’s tape.
Replace or repair torn cables.

Inspect the antenna for bends, cor-
rosion, loose fit, and cracked or broken
insulators. If the antenna is bent,
straighten it, if possible; if the an-
tenna cannot be straightened, replace
it. Tighten the antenna. Replace
cracked or broken ceramic insulator.



OPERATOR FIRST ECHELON MAINTENANCE CHECK LIST FOR SIGNAL CORPS EQUIPMENT
RADIO COMMUNICATION, DIRECTION FINDING, CARRIER, RADAR

INSTRUCTIONS: See other side
EQUIPMENT NOMENC LATURE I EQUIPMENT SERIAL NO.

LEGEND FOR MARKING CONDITIONS: ¥  Satisfactory; X Adjustment, repair or replacement required; ® Defect corrected.
NOTE: Strike out items not applicable.
DAILY

CONDITION

NO ITEM

@ COMPLETENESS AND GENERAL CONDITION OF EQUIPMENT (receiver, transmitter, carrying cases, wire and cable,
microphones, tubes, spare parts, technical manuals and accessories). PAR. 40a (1)

LOCAT ION AND INSTALLATION SUITABLE FOR NORMAL OPERATION.

@ CLEAN DIRT AND MOISTURE FROM ANTENNA, MICROPHONE, HEADSETS, CHESTSETS, KEYS, JACKS, PLUGS, TELEPHONES,
CARRY ING BAGS, COMPONENT PANELS.
, PAR. 400 (2)

INSPECT SEATING OF READILY ACCESSIBLE "PLUCK-OUT™ ITEMS: TUBES, LAMPS, CRYSTALS, FUSES, CONNECTORS,
VIBRATORS, PLUG-IN COILS AND RESISTORS. PAR. 40 a (3)

2A  INSPECT CONTROLS FOR BINDING, SCRAPING, EXCESSIVE LOOSENESS, WORN OR CHIPPED GEARS, MISALIGNMENT, POSITIVE
ACT ION.
PAR. 40a (4)
&,
CHECK FOR NORMAL OPERAT|ON.
PAR.40a(5)
WEEKLY
1 1}
NO. ITEM 23No ITEM 3
o 3
O+ SH
13
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.
AR. 40q (6)
g 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. 404a(7) PAR. 40 a(ll)

INSPECT CORD, CABLE, WIRE, AND SHOCK MOUNTS FOR CUTS,
BREAKS, FRAYING, DETERIORATION, KINKS, AND STRAIN. INSPECT METERS FOR DAMAGED GLASS AND CASES.

PAR. 400 (8) PAR. 40 a(12)

INSPECT ANTENNA FOR ECCENTRICITIES, CORROSION, LOOSE FIT, INSPECT SHELTERS AND COVERS FOR ADEQUACY OF WEATHER-

OAMAGED INSULATORS AND REFLECTORS. PROOF ING .
PAR. 40 a (9)
1 17
INSPECT CANVAS ITEMS, LEATHER, AND CABLING FOR M!LDEW, PROP
TEARS, AND FRAYING. CHECK ANTENNA GUY WIRES FOR LOOSENESS AND PROPER TENSION.
L INSPECT FOR LOOSENESS OF ACCESSIBLE ITEMS: SWITCHES, 18

¥NORS, JACKS, CONNECTORS, ELECTRICAL TRANSFORMERS, POWER-
STATS, RELAYS, SELSYNS, MOTORS, BLOWERS, CAPACITORS, GEN-
ERATORS, AND PILOT LIGHT ASSEMBLIES. PAR. 40 a (10)

CHECK TERMINAL BOX COVERS FOR CRACKS, LEAKS, DAMAGED
GASKETS, DIRT AND GREASE.

1F DEFICIENCIES NOTED ARE NOT CORRECTED DURING INSPECTION, INDICATE ACTION TAKEN FOR CORRECTION. PAR. 404 (13)

DA {92,5‘”;‘1‘ 11-238 REPLACES DA AGO FORM 419, 1 DEC 50, WHICH 1S OBSOLETE.

TM 863-22

Figure 23. DA AGO Form 11-238.
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SECOND AND THIRD ECHELON MAIRTENANCE CHECK LiIST FOR SIGNAL CORPS EQUIPMENT
RADIO COMMUNICATION, DIRECTION FINDING, CARRIER, RADAR

X, red

See other aide

EQU ) PMENT NOMENC LATURE

| EQUIPMENT SERIAL NO.

LEGEND FOR MARKING CONDITIONS:

4 Satisfactory; X

Adjustment, repair or replacemeat required; @

NOTR. Strike out items not applicable.

Defect corrected.

ITEM

o
£

ITEM

B

COMPLETENESS AND GENERAL CONOITION OF EQUIPMENT (receiver,

tter, carrying cases, wire and cable, microphones,

apare parts, technical manusls end acecssories).
PAR. 400 (1)

ELECTRON TUSES ~ INSPECT FOR LOOSE ENVELOPES, CAP CONNEC—
TORS, CRACKED SOCKETS: INSUFFICIENT SOCKEY SPRING TENSION;
CLEAN DUST AND DIRT CAREFULLY; CHECK EMISSION OF RECEIVER
TYFE TUBES. PAR. 40 b {1)

LOCAT 10N AND INSTALLATION SUITABIE FOR NORMAL OPERATiON.

20

INSPECT FILM CUT=OLTS FOR LOOSE PARTS, DIRT, MISALIGNMENT
AND CORROSION.

CLEAN DIRT AKD NMOISTURE FROM ANTENNA, MICROPHONE, HEADSETS,

CHESTSETS, KEYS, JACKS, PLUGS, TELEPHONES, CARRYING BAGS,
PONENT PANI .

ool L PAR. 40 0 (2)

INSPECT FIXED CAPACITORS FOR LEAKS, BULGES, AND O1§COLORA~
TION.
PAR. 40D (2)

o) 22} INSPECT RELAY AND CIRCUIT BREAKER ASSEMBLIES FOR LOOSE
INSPECT SEATING OF READILY ACCESSIBLE "PLUCK-OUT” ITEMS: MOUNT INGS; BURKED, PITTED, CORRODED CONTACTS; MISALIGNMENT
1‘{325; LC‘;F; :“;S;ESLET;:;“' CONNECTORS, V IBRATORS, OF CONTACTS AND SPRINGS; INSUFFICIENT SPRING TENSION; BIND-

UG-IN L Ni .
PAR. 400 (3) IMG OF PLUNGERS AND HINGE PARTS. PAR. 40 b (3)
23
INSPECT CONTROLS FOR BINDING, SCRAPING, EXCESSIVE LOOSENESS, INSPECT VARIABLE CAPACITORS FOR DIRT, MOISTURE, WISALIGN-
WORN OR CHIPPED GEARS, MISALIGNNENT, POSITIVE ACTION. MENT OF PLATES, AND LOOGE MOUNT INGS.
PAR. 40 a (4) PAR. 40 b (4)
3 29)
INSPECT RESISTCRS, BUSHINGS, AND INSULATORS, FOR CRACKS,
CHECK FOR NORMAL OPERAT ION. CHIPPING, BLISTZRING, DISCOLORAT 10N AND MOISTURE.
PAR. 400 (5) PAR. 40Db (5)
1 25
R A
CLEAK AND TIGHTEN EXTERIOR OF COMPONENTS AND CASES, RACK INSPECT TERMINALS OF LARGE FIXFD CAPACITORS AND RESISTORS
MOUNTS, SHOCK MOUNTS, ANTENNA MOUNTS, COAX{AL TRANSMISS |ON FOR CORROS 10N, DIRT AND LOOSE CONTACTS
LINES, WAVE GUIDES, AND CABLE CONNECTIONS. 4 ¢ .
PAR. 4040 (6) PAR. 40D (6)
D 26 -
INSPECT CASES, MOUNT INGS, ANTENNAS, TOWERS, AND EXPOSED CLEAN AND TIGHTEN SWITCHES, TERMINAL BLOCKS, BLOWERS,
METAL SURFACES, FOR RUST, CORROSION, AND MOISTURE. iy Tl )
PAR. 40 0 (7) PAR. 40Db (7)
9 21
INSPECT CORD, CABLE, WIRE, AND SHOCK MOUNTS FOR CUTS, INSPECT TERMINAL BLOCKS FOR LOOSE CONNECT[ONS, CRACKS
BRTAKS, FRAYING, DETERIORATION, KINKS, AND STRAIN. AND BREAKS .
PAR. 40a (8) PAR. 40 b (8)
28
INSPECT ANTENNA FOR ECCENTRICITIES, CORROSION, LOOSE FIT,
OARAGED 15U LATORS AW REFLECT ORS. CHECK SCTTINGS OF ADJUSTABLE RELAYS.
PAR. 400 (9)

1 29
INSPECT CANVAS ITEMS, LEATHER, AND CABLING FOR MILDEW, LUBRICATE EQUIPMENT (N ACCORDANCE WITH APPLICASLE
TEARS, AND FRAYING. DEPARTMENT CF THE ARMY LUBRICATION ORDER,

Y INSPECT FOR LOOSENESS OF ACCESSIELE ITEMS: SWITCHES, KNOBS, 30)
JACKS, CONNFCTORS, FLE.TRICAL TRANSFORMERS, POWLRSTATS, INSPECT GENERATORS, AMPLIDYNES, DYNAMOTORS, FOR BRUSH WEAR,
RELAYS, SELSYNS, MCTLT5, BLOWERS, CAPACITORS, GENERATORS, SPRING TENSION, ARCING, AND £ ITTING OF COMMUTATOR.
AND PILOT LICHT ASSEMBLIES. PAR. 40 a (10) PAR., 40 b (9)

13 31)

INSPECT STORAGE BATTERIES FOR DIRT, LOOSE TERMINALS, CLEAN AND TIGHTEN CONNECTIONS AND MOUNTINGS FOR TRANSFORMERS
ELECTROLYTE LEVEL AND SPECIFIC GRAVITY, AND DAMAGED CASES. CHOKES, POTENT IOMETERS, AND RHEOSTATS,
PAR. 40 b (10)

1y B
CLEAN AIR FILTERS, BRASS NAME PLATES, DIAL AND METER INSPECT TRANSFORMERS, CHOKES, POTENT IOMETERS, AND
WINDOWS, JEWEL ASSEMBLIES. RHEOSTATS FOR OVERHEATING AND O L~LEAKAGE.

PAR. 400 (il) PAR.40b (11

N2 33
INSPECT METERS FOR DAMAGED GLASS AND CASES. BEFORE SHIPPING OR STORING - REMOVE BATTERIES.

PAR. 404q (12)

16 34
INSPECT SHELTERS AND COVERS FOR ADEQUACY OF WEATHERPROOF ING. INSPECT CATHODE RAY TUBES FOR BURNT SCREEN SPOTS.

17 35
CHECK ANTENNA GUY WIRES FOR LOOSENESS AND PROPER TEMSION. INSPECT BATTERIES FOR SHORTS AND DEAD CELLS.

18 36 | INSPECT FOR LEAKING WATERPROOF GASKETS, WORN OR LOOSE PARTS.
CHECK TERMINAL BOX COVERS FOR CRACKS, LEAKS, DAMAGED
GASKETS, DIRT AND GREASE. D

MOISTURE AND FUNG I PROOF « PAR. 40 b (12)

D)

IF DEFICIENCIES NOTED ARE NOT CORRECTED OURING INSPECTION, INDICATE ACTION TAKEN FOR CORRECTION. PAR. 400 (13)

DA 12.™11-239

REPLACES DA AGO FORM 419, 1 DEC 50, WHICH IS OBSOLETE.

06— 16-04382-1

Figure 24. DA AGO Form 11-239.

TM 863-23



(10) Check for looseness of the front-panel
control knobs. Tighten them with the
fluted socket wrench provided.

(11) Use a clean, damp cloth to clean the
glass windows of the front-panel
meters and frequency indicator; then
wipe them dry. Clean the nameplate.

(12) Inspect the front-panel meters and the
frequency indicator for cracked or
broken glass windows.

(13) If deficiencies noted are not corrected
during inspection, indicate action
taken for correction.

b. Performing Interior Preventive Mainte-
nance. To perform interior maintenance, pro-
ceed as follows:

Caution: Disconnect all power before per-
forming the following operations. Upon com-
pletion, reconnect power and check for satis-
factory operation.

(1) Remove the tubes from their sockets,
one at a time, and inspect for loose en-
velopes and cracked sockets. Remove
dust and dirt from the tube envelopes.
Check the tubes for emission and
short-circuited electrodes; use Elec-
tron Tube Test Set TV-7/U. Straighten
the tube pins in the pin straighteners
on the back panel. Replace the tubes
carefully; check for adequate spring
tension in the individual pin sockets.
See that the tubes are seated firmly in
the sockets in an upright position, and
that the tube shields are replaced cor-
rectly. See that corrugated metal in-
serts are replaced in the vfo tube
shield, and that the shield is tightened

down so that movement is not pos-
sible.

(2) Inspect fixed capacitors C101 and
C103 on the main frame (fig. 7), and
C546 and C547 on 455-kc i-f sub-
chassis (fig. 6), for leaks, bulges, and
discoloration.

(3) Inspect the antenna relay for a loose
mounting ; burned, pitted, or corroded
contacts; misalinement of contacts
and springs; and insufficient spring
tensions.

(4) Inspect variable capacitors for dirt,
moisture, misalinement of plates, and
loose mountings.

(5) Inspect resistors for cracks, chipping,
blistering, discoloration, and moisture.

(6) Inspect terminals of large fixed ca-
pacitors and resistors for corrosion,
dirt, and loose contacts.

(7) Clean and tighten the connectors in
the receiver (figs. 94 and 98).

(8) Inspect terminal strips for loose con-
nections, cracks, and breaks.

(9) On motor B101, inspect the brushes
for wear, spring tension, arcing, and
correct fit on the commutator.

(10) Clean and tighten connections and
mountings for transformers, chokes,
potentiometers, and rheostats.

(11) Inspect transformer T801 (fig. 84) of
Power Supply PP-621/URR for over-
heating and leakage. Inspection should
be made soon after shutting down the
receiver.

(12) Check the condition of moistureproof
and fungiproof material in the re-
ceiver (par. 42b).

Section Ill. LUBRICATION AND WEATHERPROOFING

41. Lubrication

No lubrication is to be performed on Radio
Receiver R-391/URR at organizational mainte-
nance level. Lubrication instructions are con-

tained in paragraph 114.

42. Weatherproofing

a. General. Signal Corps equipment, when

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

b. Tropical Maintenance. A special moisture-
proofing and fungiproofing treatment has been
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devised which, if properly applied, provides a
reasonable degree of protection. This treatment
is explained fully in TB SIG 13 and TB SIG 72.

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

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

43. Rustproofing and Painting

a. When the finish on the front panel or case
has been badly scarred or damaged, touch up
bare surfaces. Use dry-cleaning solvent (SD)
to remove dirt and grease.

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

b. When a touch-up job is necessary, remove
loose paint from the case and front panel, and
apply paint with a small brush. Paint used will
be No. 2610 semigloss gray enamel. When 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

44. General

a. The troubleshooting and repairs that can
be performed at organizational maintenance
level (operators and repairmen) are neces-
sarily limited in scope by the tools, test equip-
ment, 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 deter-
mining such troubles as burned-out tubes, over-
heated transformers, etc.

b. The purpose of the paragraphs that follow
in this section is to assist the operator in deter-
mining which of the subchassis of the receiver,
is at fault, and in localizing the fault in that
assembly to the defective stage or part, such as
a tube or fuse. Repair will be limited to the
replacement of those parts included in the run-
ning spares.

45, Visual Inspection

a. Failure of the equipment to operate prop-
erly may be caused by one or more of the fol-
lowing faults:

(1) Improperly connected, worn, or broken
power cable (par. 47).
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(2) Improperly connected, worn, or broken
speaker or headset cord.

(3) Burned-out fuse.

(4) Grounded or broken antenna or an-
tenna lead-in.

(5) Improperly connected antenna lead-in.

(6) Defective tube (check voltage-regu-
lator tube first).

(7) Improperly connected or seated ex-
ternal or internal interconnecting
cables.

(8) Loose connection on terminal strips
on back panel.

b. When the receiver fails to operate and the
cause is not immediately apparent, check as
many of the above items as is practicable be-
fore starting a detailed examination. If pos-
sible, obtain information 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 condi-
tion can be caused by one filament burning out
in a circuit having several filaments in series.
All filaments, except the four connected di-
rectly across the 25.2-volt filament supply, are



connected in series circuits which include two,
three, or four filaments. In a series circuit, an
open filament in one stage will cause another
stage to appear defective. Tubes V605, V606,
V&01, and V802, oven heaters HR401, HR701,
and HR901, and indicating lamps I-101 and
1-102 are connected directly across the 25.2-volt
filament supply. Cold-cathode, gas-filled tubes
V608 and V609, also known as glow-discharge
voltage regulators, do not require heated fila-
ments. Figures 25 and 26 show the locations
of all tubes in Radio Receiver R-391/URR. As
an aid in locating trouble caused by an open

filament circuit, the reference designations of
the tubes in each filament circuit are listed
below.

Series filament circuits (fig. 24)

V202, V203, V204, and V205
V401, V402, and V201
V501, V502, V503, and V504
V505, V506, and V511
V507 and V510

RT512, V508, and V701
V601 and V602

V603, V604, V607, and V509
V901 and V902

AGC AMPL AGC RECT AND
6BJ6 POSITIVE PEAK LIMITER

Acc TINE. CONSTANT
TUl
GATHODE FOLLOWER ST" R SMPL
12AU7

IST CRYSTAL
0sc 6AJS

2D CRYSTAL
osc 6AJS

ET

5TH | FAMPL ‘

DETECTOR AN
__}—NEGATIVE PEAK LIMITER
12807

IST MIXER
4TH| FAM @ 6Ca
2D MIXER
6Ca
2D R-FAMPL
3DI FAMPL 6BU6
BEAT FREQUENCY
57 9 3D MIXER
6C4
IST R-F AMPL
6AJ5

IST l F AMPL ‘
VOLTAGE
REGULATOR

201 FAMPL
6BU6

T™ 863-24

Figure 25. Radio Receiver R-391/URR, top deck tube location.
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A-F AMPL AND

RECTIFIER TUBE RECTIFIER TUBE
26Z5W 2675w

"

V

SQUELCH TUBE
12AU7
LOCAL A-F AMPL
AND
LINE A-F AMPL VOLTAGE
12477 REGULATOR
6082
CAL 0SC TUBE
BUFFER AMPL | LOCAL A-F
12au7 OUTPUT TUBE | V603
6AK6
LINE A-F
OUTPUT TUBE
MULTIQIA?JB'ATOR__ GAKE
0-C AMPL
6BH6
VOLTAGE
FOIJBE REGULATOR
6082

]

VOLTAGE REFERENCE
TUBE 565!

VOLTAGE REFERENCE
TUBE 5651

TM 863-25

Figure 26. Radio Receiver R-391/URR, bottom deck tube location.

46. Subchassis Testing

Make the simple tests outlined in subpara-
graphs a, b, and ¢ below to determine in which
subchassis the trouble lies. When an abnormal
indication in these tests is obtained, further
checking of the tubes, connectors, and fuses of
the suspected subchassis often will disclose the
source of the trouble.

Warning: To prevent electrical shock or
harmful short circuits, turn off the receiver
before removing the plugs or touching any cir-
cuits (other than those specified below) to
obtain an audible signal.
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a. Power Supply and A-f Subchassis. Set the
FUNCTION switch at MGC and the AUDIO
RESPONSE switch at MED. Rotate the RF
GAIN, LOCAL GAIN, and LINE GAIN con-
trols to their extreme clockwise positions. Re-
move tubes V507 and V510 and, with a pointed
metallic probe with an insulated handle, touch
tube-socket pin 1 of V510. A loud click in the
speaker or headset indicates that the power
supply and a-f subchassis are functioning. Re-
place the tubes after the test. If the a-f sub-
chassis and power supply are functioning, pro-
ceed with the test described in subparagraph b



ey

below ; if these units are not functioning, check
the following:

(1) Fuses F101 and F102.

(2) Power cable connection.

(3) Speaker or headset.

(4) Tubes V801 and V802 (when a-c
power supply is used).

(5) Tubes V601 through V606.

(6) Cables connectors on a-f subchassis
(fig. 80).

b. I-f Subchassis. Remove plug P226 from
receptacle J526 and touch the contact of the
receptacle with the probe. A loud click from the
speaker or headset indicates that the a-f and i-f
circuits are functioning. Replace the plug. If
the i-f subchassis is functioning, proceed with
the testing of the r-f subchassis (subpar. ¢
below). If the subchassis is not functioning,
check the following:

(1) Tube V510.
(2) Tubes V501 through V507.
(3) Connector P117 on the i-f subchassis.

c. R-f Subchassis. The connection of the an-
tenna to the antenna receptacle while the re-
ceiver is turned on should produce a loud click-
ing sound in the speaker or headset. When no
sound is produced, check tubes V201 through
V205. Additional test can be made by turning
FUNCTION control to CAL and tuning to
calibration signals.

47. Tube-testing Techniques

a. General. When Electron Tube Test Set
TV-7/U, 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. If a tube tester is
not available, a similar receiver in good oper-
ating condition can be used to test the tubes by
the substitution method described in subpara-
graph b, below. If another receiver is not avail-
able, the tubes can be checked by substituting
spares, as described in subjaragraph ¢ below.
Observe the following precautions when remov-
ing and replacing tubes:

(1) Test each tube and replace it in its
socket before removing another tube.
However, if it is necessary to remove
more than one tube for testing, mark

each one so that it can be replaced, if
satisfactory, in the proper socket.

(2) Remove the tube shields by pressing
down and turning 14 turn counter-
clockwise. The vfo tube shield is held
in place by a special clamp. See that
the corrugated metal insert is in place
when replacing the vfo tube shield.

(3) Use the proper tube puller, and ex-
tract the tubes carefully. Avoid ex-
cessive movement of the tube from
side to side during extraction, as min-
iature tube pins are bent easily.

(4) Straighten the pins with the pin
straighteners on the rear panel of the
receiver; then replace tubes in the
receiver.

(5) Do not discard tubes that were re-
placed with new tubes when employ-
ing tube substitution method. These
tubes should be checked on tube
checker; if good, they may be used in
less critical circuits.

b. Checking Tubes by Substitution in a Sim-
ilar Receiver. Tune a similar receiver, which is
in good operating condition, to a voice signal
that is not subject to fading; a signal on one
of the lower-frequency bands is preferred.
Turn the FUNCTION switch to AGC and the
RF GAIN control to position marked 10. Make
the substitutions from the faulty receiver to a
corresponding position in the good receiver,
one tube at a time; tap the tube under test,
and, if noise or abnormal change in volume is
observed, replace the tube. A considerable de-
crease in indication on the CARRIER LEVEL
meter, or a noticeable decrease in volume or
quality of the signal emitted from the speaker
or headset, indicates a weak or otherwise de-
fective tube. However, different test results for
the following tubes must be observed.

(1) When tube V509 or V510 (agc cir-
cuit) is weak, a decreased indication
on the CARRIER LEVEL meter with
an increase in volume may be noted.
A weak V511 (agc time constant cir-
cuit) will cause an increase in indica-
tion on the CARRIER LEVEL meter
without any change in volume. A
weak section V511 (i-f cathode fol-
lower) will produce a weak signal at
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(3)

IF OUTPUT 50 OHM connector J106.
After testing tubes V507 and V510
(noise limiters) in the usual manner,
tune the receiver away from the test
signal, and, if noise is received, rotate
the LIMITER control clockwise; the
tubes under test and tubes that are
known to be good should be equally
effective in reducing noise. After test-
ing these tubes, return the LIMITER
control to OFF, and retune the re-
ceiver to the test signal. To test V508,
turn BFO switch to ON, and while
turning BFO PITCH control through
its entire range, listen for the beat
note.

Tubes V801 and V802 of the a-c power
supply; V605, V606, and V607 of the
a-f subchassis; and V701 of the vfo
subchassis are checked by listening to
the audio output and observing the
indication on the CARRIER LEVEL
meter (subpar. b above). Visually in-
spect V608 and V609; if they do not
glow properly, they will cause abnor-
mal B+ voltage. When testing tubes
V901 and V902, turn the FUNCTION
switch to CAL, tune through several
100-ke points, and observe the indi-
cation on the CARRIER LEVEL
meter.

Tubes in the a-f circuits are tested by
listening to the volume and quality of
the output signal of the a-f channels.
When testing tubes V601, V602, and
V603 (local a-f ampl), listen to the
output signal of the local audio chan-
nel. When testing V601, also test the
squelch circuit by tuning between sta-
tions to see if it is operating properly,
i.e., eliminating all interchannel noise
and static. When testing tubes V602
(line a-f ampl) and V604, listen to the
output signal from the balanced-line
circuit and observe the indication on
the LINE LEVEL meter. Generally,
small changes in LINE LEVEL meter
indication may be expected because of
the inherent differences among tubes.

c. Checking Tubes by Substituting Spares.
Replace the tubes in the faulty receiver, one at
a time, with the respective spare tubes, follow-
ing the same general procedure outlined in sub-
paragraphs b (1), (2), and (3) above.

48. Trouble Shooting by Using
Equipment Performance Checklist

a. General. The equipment performance
checklist (par. 49) will help the repairman to
locate trouble in the equipment. The list gives
the items to be checked, the conditions under
which the item is checked, the normal indica-
tions and tolerances of correct operation, and
the corrective measures to be taken. T'o use this

list, follow the items in numerical sequence.

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

¢. Normal Indications. The normal indica-
tions listed include the visible and audible
signs that the repairman should perceive when
he checks the items. If the indications are not
normal, the operator or repairman should ap-
ply the recommended corrective measures.

d. Corrective Measures. The corrective meas-
ures listed are those that the operator or re-
pairman can make without turning in the
equipment for repairs. A reference in the table
to a paragraph indicates that the trouble can-
not be corrected during operation, and that
trouble shooting by an experienced repairman
is necessary. If the receiver is completely inop-
erative or if the recommended corrective meas-
ures do not yield results,. trouble shooting is
necessary. However, if the tactical situation
requires that communication be maintained
and if the receiver is not completely inopera-
tive, the operator must maintain the receiver
in operation as long as it is possible to do so.



49.

Equipment Performance Checklist

IIt‘IQ(T Item Action or condition ‘Nm‘mal indications Corrective measures
1 Antenna Lead-in wire con-
nected.
P 2 Loudspeaker Loudspeaker con-
or headset nected to LOCAL
AUDIO terminals
R 6 and 7 or head-
set connected to
E PHONES jack.
P 3 600-ohm line Connected to termi-
nals 10 and 13. If
A 600-ohm line is
not available,
connect headset to
R terminals for test
purposes.
A
4 Power cable Connected between
T receiver and
power source.
0 5 AUDIO RE- Set at MED.
SPONSE
R switch
6 BAND- Set at 4 or 8-KC.
Y WIDTH
switch
7 RF GAIN Set at 10.
8 LOCAL Set at 5.
GAIN
control
P 9 CHANNEL Set at any position
SELEC- other than the one
TOR last used.
R .
switch
E (S110)
10 AUTO- Set at LOCAL.
P TUNE
REMOTE-
LOCAL
A switch
R (S109)
11 Terminal The following pairs
A strips of terminals on
the rear terminal
T strips are con-
nected together;
1 and 2, 3 and 4,
0 11 and 12, 14 and
15. External
R ground is con-
nected to termi-
Y nal 16 as a safety
precaution.
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49. Equipment Performance Checklist (Contd)

Item

Action or condition

Normal indications

Corrective measures

FUNCTION
switch

Power
Supply
PP-629/
URR
ON-OFF
switch

Turn to AGC.

Turn to ON.

Dial lamps light.

Rushing noise or
signal is heard in
speaker or head-
set. Autotune sys-
tem cycles and
selects frequency
channel in ac-
cordance with
position of
CHANNEL SE-
LECTOR switch
(S110).

CHANNEL indi-
cator is positioned
in accordance
with CHANNEL
SELECTOR

switch.

Check power cable (par.

50).

Check dial lamps and fuses.

Refer to paragraph 99.

Test tubes. Check connec-

tors between subchassis.
Check Electrical Special
Purpose Cable Assembly
CX-2083/U. Check fuse
F103. Connection at J105
on rear panel. Power
Supply PP-629/URR,
check that ON-OFF
switch is at ON and that
the red indicator lamp,
1-1101, is lighted. Refer
to paragraph 99.

Refer to paragraph 99.

Item
No.
12
S
T
A
R
T
13
E
Q
U 14
1
P
M
E
N 15
T
P
E 16
R
F
O
R
M
A
N
C
E
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CHANNEL
SELEC-
TOR
control

ANT. TRIM

LOCAL
GAIN
control

LINE
METER
switch

LINE GAIN
control

Set to each chan-
nel, in turn.

Rotate control.

Rotate control in
either direction.

Set to 0.

Rotate control.

Normal signal out-
put on each band.

Obtain peak indica-
tion on CAR-
RIER LEVEL
meter for each
band.

Volume at loud-
speaker or head-
set increases or
decreases.

Output level to
600-ohm line or
headset and
LINE LEVEL
meter increases
or decreases.

Refer to paragraph 99.

Refer to paragraph 99.

Refer to paragraph 99.

If headset level varies and

pointer of LINE LEVEL
meter is sticking, tap
meter lightly. Refer to
paragraph 99.

If local output is satisfac-

tory but line output is
weak, check tubes V602
and V604. Refer to para-
graph 99.




Item
No.

Item

Action or condition

Normal indications

Corrective measures

- o o o
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18

19

20

RF GAIN
control

FUNCTION
switch

LIMITER
control

BREAK IN
relay
switch

Rotate control.

Turn to MGC.

Turn to AGC, and
tune through sev-
eral different
signals.

Record frequency-
indicator reading.
Unlock keys of
MEGACYCLE
CHANGE and
KILOCYCLE
CHANGE con-
trols. Turn
FUNCTION
switch to CAL,
and then operate
the KILOCYCLE
CHANGE control
manually
throughout the
band. Return con-
trol to original
position and lock
keys after check.

Turn FUNCTION
switch to
SQUELCH, and
then operate the
CHANNEL SE-
LECTOR switch.

Return FUNCTION
switch to AGC
and RF GAIN to
10 after check.

Turn clockwise.

Turn to ON. Short
BRK IN terminal
9 on rear panel
to ground momen-
tarily.

Audio output and
CARRIER
LEVEL METER
indication in-
creases or
decreases.

With no signal in-
put, noise level
should increase
and CARRIER
LEVEL does not
operate.

Output volume
nearly constant.

Deflection on
CARRIER
LEVEL meter at
each 100-ke
reading.

No reception of
noise while tuning
between stations.

Noise peaks are
reduced in
amplitude.

LINE LEVEL
meter is disabled
and break-in
relays function to
silence veceiver.

Refer to paragraph 99.

Refer to paragraph 99.

Refer to paragraph 99.

Reset ANT. TRIM control.

Refer to paragraph 99.

If noise is high, turn

RF GAIN control coun-

terclockwise until

squelch circuit is effec-
tive enough to reduce the

noise.

Refer to paragraph 99.

Refer to paragraph 99.

Refer to paragraph 99.

the

the
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49. Equipment Performance Checklist (Contd)

Item
No.

Item .

Action or condition

Normal indications

Corrective measures
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21

22

23

24

LINE
METER
switch

BFO OFF-
ON control
and BFO
PITCH
control

BAND-
WIDTH
switch

AUDIO RE-
SPONSE
switch

OVENS
switch

Turn to +10.

Turn to 0.

Turn to —10.

Turn to OFF.

Turn on the BFO
switch to ON.
Tune in a c-w
signal, and vary
the BFO PITCH
control.

Turn from 16 to .1
KC.

Operate through
three positions.

Turn to OFF.

Line audio output
circuits from re-
ceiver REMOTE
CONTROL re-
ceptacle are dis-
connected from
receiver output.

Line level is 10 vu
above LINE
METER
indication.

LINE METER in-
dicates the line
level controlled by
the LINE GAIN
control.

Line level is 10 vu
below LINE
METER
indication.

LINE LEVEL
meter is dis-
connected. Line
audio output is
still connected.

Tone of signal
varies.

Selectivity becomes
sharper. Only
low-frequency
audio tones are
heard in the
counterclockwise
positions.

Permits amplifica-
tion of nearly full
audio-frequency
range in WIDE
position, middle
and low fre-
quencies in MED.
position, and 800
cps in SHARP
position.

Oscillator ovens are
turned off.

Refer to paragraph 99.

Refer to paragraph 99.

Refer to paragraph 99.




Item
No. Item Action or condition Normal indications Corrective measures
26 FUNCTION Turn to STANDBY. Receiver is silent.
switch Filament circuits
and oscillator cir-
S cuits are kept on
for immediate 1e-
T ception.
Turn to OFF. Turns off all re-
(6] ceiver circuits.
27 Power Turn to OFF. Pilot lamp goes off.
P Supply
PP-629/U
ON-OFF
switch
50. Checking Power Cables and check for a short circuit in the cord by

A defective power cord is often the cause of
an inoperative receiver. The repairman can
often save a great deal of time by checking this
cable first. Subparagraphs a and b below indi-
cate the method of checking Power Cable As-
sembly CX-1358/U and Electrical Special Pur-
pose Cable Assembly CX-2083/U.

a. Power Cable Assembly CX-1358/U. Re-
move the connector from the a-c input, and,
with the cable assembly still attached to
POWER receptacle J104, connect an ohmmeter
across the terminals of the a-¢ connector. Turn
the FUNCTION switch to OFF; the ohmmeter
should indicate infinity. With the FUNCTION
switch set to STANDBY, the ohmmeter indica-
tion should be about 1.5 ohms for 115-volt a-c
input and 3.5 ohms for 230-volt a-c input. If
these conditions are not obtained, remove the
cable assembly from the receiver receptacle,

measuring between the two terminals of the
a-c connector; check for a break or an open
circuit by measuring between terminals A -and
D at the receiver cord of the cable and the a-c
connector. If these tests show that the cable
assembly is good, the fault may be assumed
to be in the receiver, or in other external
connections.

b. Electrical Special Purpose Cable Assembly
CX-2083/U. Remove the cable assembly from
Power Supply PP-629/URR and from the re-
ceiver. Check for a short circuit in the cord by
measuring between terminals A and B of the
power supply and D and E of the receiver end;
check for a break or an open circuit by meas-
uring between the associated terminals of the
receptacle and lugs. If these tests show that the
cable assembly is good, the fault may be as-
sumed to be in the receiver, or in Power Supply
PP-629/URR.
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CHAPTER 4
THEORY

Section I. THEORY OF RADIO RECEIVER R-391/URR

51. Principles of Operation

a. Radio Receiver R-391/URR provides c-w
mcw, and a-m reception over a frequency
range of .5 to 32 mec. The receiver is basically
a superheterodyne of the multiple conversion
type. Triple conversion is employed for the
lower frequencies (.5 to 8 me) and double
conversion for the higher frequencies (8 to
32 me).

b. The receiver normally operates from a
self-contained power supply designed to op-
erate at a nominal input of 115 or 230 volts
over a frequency range of 48 to 62 cps. How-
ever, provision is made to use Dynamotor
DY-78/URR in place of the a-c power supply
for 28-volt, d-c operation. ’

c. The Autotune system of Radio Receiver
R-391/URR operates on a nominal supply of
24 volts, de, as normally supplied by Power
Supply PP-629/URR. In cases where Dyna-
motor DY-78/URR is employed as the self-
contained power supply for the receiver,
Power Supply PP-629/URR is not required
for autotune operation.

d. The tuning system of Radio Receiver
R-391/URR provides linear tuning over the
entire frequency range of the receiver. Perme-
ability tuning (insertion of powdered-iron
cores into coils) and a system of Autotune-
driven gears and cams make possible linear
tuning and the use of a counter-type indicator
on the front panel to show the frequency
selected.

52. Block Diagram (fig. 27)

a. The block diagram shows the signal path
from the antenna to the output. A schematic
diagram (fig. 118) shows details of the circuits
in the same order. A schematic diagram of
each subchassis and the interconnecting wir-
ing is shown in figure 116.
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b. Power Supply PP-621/URR provides dc
for the antenna and break-in relays, ac to the
filament and oven circuits, and B-+ voltage
to the voltage-regulator circuit. All B+ volt-
ages supplied to the receiver are regulated.
The voltage-regulator circuit consists of series
regulator V605 and V606, d-c amplifier V607,
and voltage-reference tubes V608 and V609.
The power supply consists of a transformer,
with two primary windings connected in series
for 230-volt a-c operation or connected in
parallel for 115-volt a-c operation and rectifiers
V801 and V802. D-c¢ voltage for the break-in
relay circuits is provided by dry-disk rectifier
CR&01.

c. R-f signals are fed to the receiver from
either a balanced or unbalanced antenna.
Antenna relay K101 grounds the antenna input
for break-in operation and during calibration.
This relay also operates to protect the antenna
circuits of the receiver during standby opera-
tion. If the balanced antenna input is used,
the r-f signals pass through one of several
antenna transformers (selection of which is
determined by the operating frequency of the
receiver) and are fed to first r-f amplifier
V201. If the unbalanced antenna input is used,
the signals are capacitor coupled to secondary
of the antenna transformers and are applied
to first r-f amplifier V201.

d. The calibration oscillator subchassis, com-
posed of V901 and V902,.supplies a signal at
every 100-ke point within the frequency range
of the receiver. A 1000-kc crystal-oscillator
stage, one-half of V901, provides a signal for
synchronizing multivibrator stage V902 at 100
ke. A buffer-amplifier stage, one-half of V901,
isolates the multivibrator from the loading
effects of the r-f circuit and increases the
strength of the higher 100-ke¢ harmonics. When
the FUNCTION switch is in the CAL posi-
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Figure 27. Radio Receiver R-;91/URR, block diagram.
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tion, B+ voltage enables the calibration oscil-
lator circuits.

e. The output of first r-f amplifier V201 is
coupled to the grid of second r-f amplifier
V202. The gain of the first and second r-f
amplifiers is controlled manually by the RF
GAIN control and automatically by the auto-
matic gain control voltage. These stages amp-
lify the r-f signals before applying them to
the mixer circuits. The output of the second
r-f amplifier (.5 to 32 mc) is fed to either the
first or second mixer, depending on the MEG-
ACYCLE CHANGE control setting. For fre-
quencies from .5 to 8 me, the r-f signal is
mixed with the output of first crystal oscillator
V401 in first mixer stage V203 to produce an
i-f signal which is variable in frequency from
9 to 18 me. For frequencies from 8 to 32 mec,
the r-f signal is fed directly from the output
of the second r-f stage to second mixer V204.
The heterodyning signal for this mixer is sup-
plied from second crystal oscillator V402, The
i-f range of the second-mixer-output signal is
3 to 2 me. It should be noted that the inter-
mediate frequency at the output of the second
mixer decreases as the input signal frequency
increases. The input to third mixer V205 al-
ways has a frequency range of 3 to 2 mc ex-
cept on the .5- to 1-mc band, in which case
it has a frequency range of 2.5 to 2 mc. The
output of vfo tube V701 is mixed with the
input signal in the third mixer to produce a
fixed frequency of 455 ke. The frequency range
of the vfo is from 3.455 to 2.455 mc on all
ranges of the receiver except the .5- to 1-mc
range, in which case the upper frequency limit
is 2.955 me.

f. The 455-kec output signal of the third mixer
is applied to the grid of first i-f amplifier
V501 either directly or through crystal filter
7501, depending on the bandwidth desired. For
the two narrow pass bands, .1 and 1 kc, the
crystal filter is used. Four additional degrees
of selectivity which do not use the crystal
filter are accomplished in the i-f stages by the
BANDWIDTH switch which varies the cou-
pling between the primary and secondary cir-
cuits of the i-f transformers. The i-f amplifier
consists of six stages, V501 through V506,
which, together with the associated transform-
ers, provide the required pass band. The out-
put of fifth i-f amplifier V505 is divided to

supply a 455-ke signal to each of three stages:
sixth i-f amplifier V506, age amplifier V509,
and the cathode follower, one-half of V511.
The output signal of the sixth i-f amplifier
is demodulated in the detector circuit, one-half
of V507. An external diode load may be con-
nected from DIODE LOAD terminal 14 and
ground with the jumper between terminal 14
and 15 removed. The output of the fifth i-f
amplifier is amplified in agc amplifier V509,
and the resulting signal is rectified by the agc
rectifier, one-half of V510. When the FUNC-
TION switch is set for AGC operation, the
gain of r-f amplifiers V201 and V202 and
of i-f amplifiers V501 and V505 is controlled
automatically by a d-¢ voltage developed by
the agc rectifier, one-half of V510, to keep
the output level of the receiver relatively con-
stant and independent of signal-strength varia-
tion at the antenna. Thus for strong signals,
the grid bias is high and the gain of the con-
trolled stages is reduced and for weak signals
the grid bias is reduced and gain of the con-
trolled stages is increased. The response rate
of the agc circuits can be controlled to satisfy
reception requirements through the use of the
AGC switch, the age time constant circuit, and
one-half of tube V511. For MGC operation,
the agc bus is grounded by the FUNCTION
switch. The cathode follower, one-half of V511,
provides a low-impedance connection (50
ohms) from the output of the i-f stages for
use when the receiver is employed for fre-
quency-shift teletypewriter and single-sideband
reception. To facilitate operation in the recep-
tion of radiotelegraph signals, in certain sys-
tem applications and in calibration, bfo tube
V508 provides a signal in the frequency range
of 452 to 458 ke. This signal is mixed with the
455-ke i-f output signal of the sixth i-f ampli-
fier to produce a beat frequency in the output
of the detector which is in the a-f range. The
output of the detector, one-half of V507, is
coupled to the a-f amplifier, one-half of V601
through a negative peak limiter, one-half of
’507, and a positive peak limiter, one-half of
V510 which prevent noise peaks from exceed-
ing average signal level. If operation without
limiting is desired, the limiters can be disabled
by a front-panel control.

¢g. In addition to supplying signals to the
limiter, the detector, one-half of V507, supplies
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a d-c signal to the squelch tube, one-half of
V601, which is a voltage amplifier. The average
d-c output Voltage' of the squelch tube varies in
proportion to the average signal level. When
the signal level drops below some predeter-
mined noise level established by the setting of
the RF GAIN control and when the FUNC-
TION switch is set for SQUELCH operation,
this voltage operates squelch relay K601, which
short-circuits the output of the a-f amplifier
V601 to quiet the receiver output. The output
of the a-f amplifier can also be shorted to
ground by break-in relay K602, when the
FUNCTION switch is set to STANDBY, or to
either MGC, AGC, or SQUELCH when the
BREAK IN switch is set to ON and an external
circuit provides a ground. The output from the

a-f amplifier, one-half of V601 is divided and
applied through separate gain controls to a
local a-f amplifier, one-half of V602, and a line
a-f amplifier, one-half of V602. The output of
the local a-f amplifier supplies signals to local
a-f output tube V603, which has connections
for a speaker or a headset and for side tone sig-
nals from an associated transmitter to permit
monitoring. The line a-f amplifier supplies sig-
nals to line a-f output tube V604, which has
connections for a balanced line.

h. Power Supply PP-629/URR supplies 24
volts de for operation of the Autotune system.
The voltage is adjustable in order to increase
or decrease the time necessary for cycling. The
power supply is capable of supplying three
Radio Receivers R-391/URR.

Section Il. CIRCUIT ANALYSIS

53. General

Radio Receiver R-391/URR employs unitized
construction consisting of seven subchassis
which are mounted onto a main frame. Certain
components of unrelated electrical -circuits
sometimes are located on the same subchassis.
The circuit analysis given in the following
paragraphs is based upon the signal path estab-
lished in the block diagram (fig. 27) and the
over-all schematic diagram (fig. 118). How-
ever, in performing trouble-shooting proced-
ures and repairs, the technician must remem-
ber that the physical location of a component
is often quite removed from the circuit in which
it is effective. For example, although the volt-
age regulator is effectively a part of the power
supply, it is actually located on the a-f sub-
chassis. The reason this is done is to utilize
space efficiently. To determine on which sub-
chassis a particular component is located, refer
to figure 116.

54. Antenna Circuit (fig. 28)

The purpose of the antenna circuit is to pro-
vide means for matching antennas having dif-
ferent characteristics to the input of first r-f
amplifier V201.

a. Antennas which have a nominal, balanced,
terminal impedance of 50 to 175 ohms and
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which terminate in two wires (such as twin
lead or dual-conductor coaxial cable) are con-
nected through J108, to the primary winding
of one of six antenna transformers. One lead
connects through J110, P210, and S202, and
the other lead connects through J111, P211,
and S201. Six transformers (T201 through
T206) are employed to cover the frequency
range of .5 to 32 megacycles. The transformer
in use for a given band is selected by the opera-
tion of S201, S202, S203, S204 and S205. Since
the theory of operation is identical for all
bands, only one band is shown in the schematic
diagram, figure 28. The conditions shown are
for the .5- to 1-mc band. This means of simpli-
fication will be followed in the discussion of all
succeeding stages unless otherwise indicated.
Primary winding L201 is balanced to ground
by fixed capacitor C202 and section A of vari-
able capacitor C201. The 125-ohm input im-
pedance of T201 is essentially resistive, but the
reactive component depends critically upon the
adjustment of the ANT. TRIM capacitor C225,
in parallel with C203. By suitable adjustment,
the reactive component may be made less than
20 ohms over the entire frequency range of the
transformer. However, at higher frequencies
it may be considerably higher. The primary
and secondary windings of T201 are magneti-
cally coupled and electrostatically shielded.
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Transformer T201 contains a powdered-iron
core which is movable for purposes of achiev-
ing resonance for any desired signal within
the range of .5 to 1 mc. Movement of this
tuning core in conjunction with other tuning
cores throughout the equipment (par. 84), is
effected by rotating the KILOCYCLE
CHANGE control. The voltage developed across
1L.202 is applied, through switch S205 (rear)
and coupling capacitor C227, to the control grid
(pin 1) of first r-f amplifier V201. When an
unbalanced antenna such as a random length
whip is used connection is provided from J107
through J109 and P209, and through switch
S204, capacitor C204, switch 8205 (rear) and
coupling capacitor C227, to the control grid of
V201. When this type antenna is used it is con-
nected to secondary winding 1.202 of T201. The
B section of capacitor C201 is provided for
alinement purposes. Switch S203 connects
either section A or B of C225 in parallel with
fixed capacitor C203.

b. In addition to its basic function as part of
the antenna transformer, the secondary wind-
ing of T201 along with R201 provides a d-c
path for biasing the grid of the first i-f ampli-
fier. To prevent reactive effects between the
transformer in use and the transformer next
lower in frequency range, the latter is short-
circuited by S205 (front). In the case shown,
there is no lower frequency range so L206 is
shorted instead. Antenna relay K101 is oper-
ated through the break-in relay circuit, and it
grounds both antenna-input circuits when an
associated transmitter is in operation, during
calibration, and during standby operation. Re-
sistor R126 prevents the gradual accumulation
of a static electrical charge on the antenna
and, if an unusually strong charge is induced
(such as might be caused by transmission from
an adjacent transmitter) glow tube I-103 be-
comes momentarily conductive and passes the
charge to ground.

c. Switches S201 through S205 are sections
of a six-position band switch which is operated
by the MEGACYCLE CHANGE control. When
the bandswitch is rotated to a new position, the
following events occur simultaneously.

(1) One of the six antenna transformers
is inserted into the input circuit (de-

pending on the operating frequency
selected).

(2) Both, or either, of the two sections of
ANT. TRIM capacitor C225 is added
to the antenna circuit, as required.

(3) One of the unused transformer sec-
ondary windings is short-circuited.

d. The antenna circuit is designed to cover a
range of .5 to 32 mc in six bands, as follows:
5to1me, 1to2me, 2 tod me, 4 to 8 me, 8 to
16 mc, and 16 to 32 mec. The transformer used
for each band is T201 through T206, respec-
tively.

55. First R-f Amplifier V201
(fig. 28)

The first r-f amplifier uses a miniature
pentode tube, type 6AJ5, to increase the ampli-
tude of the signals from the antenna before
they are applied to the second r-f stage. The
following discussion will be concerned only
with the .5- to 1-mc band.

a. Grid bias for the first r-f amplifier is sup-
plied from the age circuit through FUNCTION
switch S107 (when 'set to AGC), decoupling
resistor R202 (which is bypassed by C226), the
secondary winding (L.202) of T201, the con-
tacts of S205 (rear), and grid resistor R201
(which is bypassed by C€227). R201 absorbs
most of the grid bias developed by V201 when
strong off-tune signals are present and pre-
vents this bias voltage from backing up into
the agc line and blocking off the receiver. When
the FUNCTION switch is rotated to the MGC
position, the agc line is grounded and tube bias
is controlled completely by the MGC position,
the age line is grounded and tube bias is con-
trolled by the RF GAIN potentiometer R123
and cathode resistor R203. To prevent degen-
eration in the first r-f stage, a low-impedance
signal circuit from cathode to ground is pro-
vided by capacitor C229. Since RF GAIN po-
tentiometer R123 also controls the gain of sec-
ond r-f amplifier V202 (through R209) and of
first and fifth i-f amplifiers V501 and V505
(through P117-16, and J517-16), decoupling is
necessary. This is accomplished by €231, which
provides a low-reactance path to ground at
radio and intermediate frequencies and acts as
a noise filter when the RF GAIN control is
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operated. An external gain control may be con-
nected between terminals 1 and 7 (GND) of
TB102 (fig. 21), provided the jumper between
terminals 1 and 2 is removed. The screen grid
(pin 6) potential is obtained through voltage-
dropping resistor R205 from the output of the
180-volt supply through L1246, J214-A, and
P114-A, and FUNCTION switch S107 (front).
To prevent variations in screen-grid voltage
caused by screen-current changes, r-f signal
voltages that appear on the screen are bypassed
to ground through capacitor C230. R-f choke
L246 and bypass capacitor C339 function as a
low-pass inductance-capacitance filter to pre-
vent r-f signals induced in the wiring from
entering the common B+ circuits. Plate voltage
is applied to V201 through voltage dropping
resistor R206, tank coil 1.213, and bandswitch
S206, and the power supply is decoupled from
the plate circuit of the tube by capacitor C250.
A very small value of capacitance, C341, is
added to the interelectrode capacitance between
the plate of V201 and ground so that its value
equals that of V202. This is done to provide
tracking in the 16 to 32 megacycle range. Volt-
age for the plate and screen circuits is applied
through FUNCTION switch S107 (front), in
all positions except STANDBY and OFF.

b. Signals from the antenna circuit are ap-
plied, through coupling capacitor C227, to the
control grid (pin 1) of the first r-f amplifier.
The amplified signals appearing at the plate
(pin 5) of the first r-f amplifier are applied
to tuned circuit Z201. Capacitor C341 is a fixed
tuning capacitor used to compensate for stray
inductance in the plate circuit. The output
of the first r-f stage is not taken from across
the entire resonant circuit, but is connected to
the junction point of C233 and C333, two series
capacitors which serve as a voltage divider
across the coil. This circuit arrangement pro-
vides a high Q (since it reduces loading) and
an increased stability (since it limits gain) and
minimizes any detuning that the gain control
might cause as a result of tube capacitance va-
riation in the following stage. In addition,
tracking at the higher frequency ranges is fa-
cilitated by the fact that the tube and circuit-
wiring capacitance is across only a portion of
the resonant circuit. The output signals of the
first r-f amplifier are applied, through band
switch S207 and coupling capacitor C251, to
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the grid circuit of the second r-f amplifier.
L213 is permeability tuned for resonance by
the operation of the KILOCYCLE CHANGE
controls and C232 is provided for alinement.

c. In addition to the normal r-f signals, a
calibration signal (par. 63) can be applied to
the grid circuit of V201 through J924, P224,
and coupling capacitor C228. Pin E206 (fig.
68) provides an easily accessible connection to
the grid circuit for test purposes.

d. Switches S206 and S207 are sections of
the six-position band switch mentioned previ-
ously (par. 84), and are controlled by the
MEGACYCLE CHANGE control. Selection of
one of the six tuned circuits in the output cir-
cuit of the first r-f amplifier is made with this
control. The frequency range of each tuned
circuit is as follows: Z201, .5 to 1 mc; Z202, 1
to 2 me; Z203, 2 to 4 me; 2204, 4 to 8 me; 7205,
8 to 16 mc; Z206, 16 to 32 me. The core in each
tuned circuit is movable and is controlled by
the KILOCYCLE CHANGE and the MEGA-
CYCLE CHANGE controls through the differ-
ential except for the .5- to 1-mc and the 1- to
2-mc band when it is controlled by the KIL.O-
CYCLE CHANGE control.

56. Second R-f Amplifier V202
(fig. 29)

The second r-f amplifier has a miniature
pentode tube, type 6BJ6, which amplifies the
signal voltages from the first r-f amplifier.

a. The grid return to the age circuit is
through parasitic suppressor R221, grid bias
resistor R207 and a decoupling network con-
sisting of R208 and C252. The cathode (pin 2)
and suppressor grid (pin 7) are connected to-
gether and return to ground through cathode
resistor R209 and RF GAIN control R123. C253
is the cathode bypass capacitor. Provision for
external RF GAIN control is at terminals 1
and 2 of TB102 which normally are connected
together by a jumper. The RF GAIN control is
common to the first and second r-f stages and
the first and fifth i-f stages. Connection to the
latter is made through P117-16 and J517-16.
R203 isolates the first r-f stage from the cir-
cuit. The screen grid (pin 6) is bypassed for
rf by C254 and is connected to the junction of
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R210 and R211 which form a voltage divider
across the 180-volt supply. The plate (pin 5)
circuit is completed to B+ through S208, 1.219
and decoupling resistor R212 which is bypassed
by C278. Additional filtering of the supply volt-
age is accomplished by 1.246 and C339 which
also prevent r-f signal voltages from entering
the power supply circuits.

b. The signal is applied through band switch
S207, coupling capacitor €251, and parasitic
suppressor R221, to the control grid (pin 1) of
second r-f amplifier V202, The amplified signal
appearing at the plate is applied, through S208,
to tuned circuit Z207. As described for the first
r-f amplifier plate circuit, (3})(:( itors C256 and
C335 are connected In voltage-
divider circuit. In order t« love greater se-
lectivity than is obtainah 1
cuilt, the junction of these capacitors is coupled,
through capacitor C 271 to the grid of the first
mixer and to anotror tuned civewit, 2213, wiich
is identical to Z20 . and f'rszita';)‘1< a voltage di-
vider, made up - i
The values of the

e

from one tuned cir-

s Y 5 X2 ond
277 and C207.

- been =elected

so that only coo-tontl of the output vaoltage is
applied to e Cavid (pin (’) of the frst
mixer, VUio cottas 2 oequivalent to con-
necting =~ . . 20 V203 to a tap nine-tenths
of the - ot coils 1.225 and 1.219, grid
loadin. etuning are reduced  (bhecause
tube ., 0 capacitance s made negligible by
the o A a large tuning capacitance across the
gricts  and thus high selectivity is obtained.

T ot cireuits 2207 and Z213 are individually
shoided, to prevent coupling between ¢oils
1219 and 1.225; a separate slug for each circuit
is mounted on the .5- to 1-mc tuning rack.
Trimmer capacitors (255 and C276, ana test
point E207 (fig. 6%) connected to the gric of
V202, are provided for repair and alinement
purposes.

c. In addition to tuned circuits Z207 and
7213, which cover the .5- to 1-mc¢ range, five
pairs of inductors cover the additional ranges:
7208 and Z211 1 to 2 me: 2209 and Z215, 2 to
1 me; 7210 and Z216, 4 to & me; 7211 and
7217, 3 to 16 me; and Z212 and Z218, 16 to 32
me. Triple conversion is used in the frequency
range of .5 to 8 mc, and double conversion is
used in the frequency range of & to 52 me.
Therefore, in the frequency range of 5 to 8 me,
the output from the sccond r-f amplifier is fed

Jto ground,

through switch S209 to the grid of first mixer
V203, and in the frequency range of 8 to 32
me, the output is fed through switch S210 di-
rectly to the grid of second mixer V204. The
resonant circuits are tuned by varying the de-
gree of insertion of powdered-iron cores.

57. First Mixer V203 (fig. 30)

The first mixer stage has a miniature triode,
type 6C4. On frequency ranges from .5 to 8
me, the signals from the output of the second
r-f amplifier are applied to the control grid
(pin 6). The output of the first crystal oscil-
lator V401 ig applied to the cathode (pin 7),
and the two signals are heterodyned in the
mixer stage to produce a signal of 9 to 18 mc
in the plate circuit. The frequency of this sig-
nal is variable and is the sum of the frequencies
of the two input signals (par. 110).

a. Grid bias for V203 is developed across
R213, and R2141 is a parasitic suppressor. The
cathode circuit, composed of the secondary
transformer T401 and resistor R404 in series
nrovides cathode bias. Bypass ca-
pacitor 104 prevents  degeneration across
R104. B - to the plate of the first mixer is fed
through tank coil L2371, decoupling resistor
R215 whi¢h is bvpassed for rf by C304 and
1.216 in series, to which B+ (180 volts) is ap-
plied through J214-A and P114-A. Capacitor
305 provides fixed tuning. 1.246 and €339
serve as an r-f filter, as described in the an-
alvsis of the second r-f amplifier stage (par.
56ay. €306 i for alinement purposes.

h. The first mixer
D= to 8&me range;

functions only over the
therefore, throughout this
range of frequencies the signal voltage from
the second r-f amplifier stage is  applied
through S209 to the control grid of the first
mixer. The injection signal from the first
crvstal oscillator is a fixed frequency for each
frequency range, and is applied through T401,
J101, and P221, to the cathode (pin 7) of
V203, T101 serves to isolate the mixer from
the oscillator, and to match to the low-im-
pedance cathode circuit of the mixer to the
comparatively high output impedance of the

oscillator plate circuit. The plate circuit is
tuncd over the 9- to 18-mc range by changing

the }')().\‘lt]()!lH of the powdered-iron cores in
7219, 7220, and 7221, Capacitors (306, C309,
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and C311 are provided for purposes of aline-
ment. The 9- to 18-mc signal from the plate
of the mixer is fed, through C307, Z220, C310,
7221, and S210, to the grid circuit of second
mixer V204. C308 is for fixed tuning and pro-
vides equivalent capacitance to that of the
coaxial cable across Z220 and Z221. The rear
section of S210 connects the output of first
mixer V203 to second mixer V204 for the
.5- to 8mec range (four bands), and connects
the output of second r-f amplifier V202 to the
second mixer for the 8- to 32-mc range (two
bands). In the 8- to 32-mc range, the front
section of S210 grounds the output circuit of
V203.

¢. The powdered-iron cores which tune coils
L.231, 1232, and L233 of circuits Z219, Z220,
and Z221, move simultaneously to a prede-
termined position when the MEGACYCLE
CHANGE knob is turned. In addition, the
three tuned circuits are mounted on a movable
platform, the position of which is controlled
by the KILOCYCLE CHANGE knob (par. 84).
E208 (fig. 68) is provided for test and aline-
ment purposes.

58. First Crystal Oscillator V401
(fig. 31)

The first crystal oscillator provides the in-
jection signal to first mixer V203 on the eight
lower frequency bands. For simplicity, the
circuitry for operation on only the first band,
.5 to 1 me, is shown in figure 31. The oscillator
uses a type 6AJ5 miniature pentode, con-
nected in a special electron-coupled Colpitts
type circuit where a highly selective crystal is
substituted for the conventional reasonant
circuit.

a. Bias is developed by ecrystal current
through resistor R401. Since no crystals are
in the circuit after the first eight bands, pro-
tective bias must be provided to prevent dam-
age to V401 on the remaining higher frequency
bands. Resistor R402 provides the required
negative bias for the control grid (pin 1) by
virtue of the positive potential on the cathode
(pin 2). The grid is returned to ground
through R401. Voltage for the screen grid and
the plate is applied through common choke
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1406 and resistor R403. Resistor R409 is a
voltage dropping resistor for the screen grid
(pin 6) and C438 is the screen r-f bypass
capacitor. The B+ voltage to the plate is fed
through the primary winding of T401. Both
the plate and screen circuits are decoupled
from the power supply by R403 and C403.

b. The oscillator is a triode consisting of the
cathode (pin 2), the control grid (pin 1), and
the screen grid (pin 6). The screen grid acts
as the oscillator anode. The control grid is con-
nected to crystal Y401 through the contact
marked 0 of switch section S402. Capacitor
C438 returns the signal to ground. The propor-
tion of the signal voltage, which is fed from
the screen grid (or anode) to the control grid
to maintain oscillation at the fundamental
crystal frequency of 9 me, is determined by
the electrical position of the cathode relative
to the electrical center of the tuned circuit;
this position is fixed by the voltage-divider
action of series-connected capacitors C401 and
C402. R-f choke L401, by offering a high-im-
pedance path to the r-f signal, isolates the bias
resistor, R402, from the crystal circuit, and
thus prevents unnecessary loading, which
might stop oscillation. Since the output of the
oscillator is coupled into the plate circuit by
virtue of the electron flow within the tube,
variations in plate loading have little effect
on oscillator stability. Capacitors C414 and
C415, in parallel, are connected by means of
switch S404 to the primary winding of T401
for adjustment to obtain the maximum output
at the resonant crystal frequency of 9 me. The
9-mc signal is magnetically coupled to the
secondary winding of T401, and is applied,
through jack J421 to the cathode of first mixer
tube V203. Bias resistor R404 and bypass
capacitor C404 are a part of the cathode circuit
of V204.

c¢. Only five crystals and five trimmer ca-
pacitors are used to cover the frequency range
of .5 to 8 megacycles in eight steps (fig. 118
part 1). The table below shows the crystal
symbol, its fundamental frequency, the trimmer
section in use, and the step of switches S402
and S404. The step corresponds to the reading
of the two left hand digits of the frequency
indicator on the front panel.
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which is bypassed for rf by capacitor C408.
Crystal | Fundamental fre- . .
Symbol quency in me Trimmer Section Step B+ Voltage 1S apphed to the plate thl‘ough
P114-A, J214-A, L1246, R217, and 1.234. De-
iig; g gﬁi 223 gﬁz gzggg coupling from the power supply is provided by
Y403 10 C414 2 and 7 resistor R217 and capacitor C313. L248 and
Y404 12.6 C414 and C417 3 C339 serve as an r-f filter, as described in
Y405 7 C414 and C418 4 paragraph 54.

59. Second Mixer V204 (fig. 31)

The second mixer stage uses a miniature
triode, type 6C4. On the eight lower-frequency
bands, signals from first mixer tube V203 (or
from the output of the second r-f amplifier on
the 8- to 36-mc range) are applied to the con-
trol grid (pin 6) of the mixer. The output of
second crystal oscillator V402 is applied to the
cathode (pin 7). The two signals heterodyne
in the stage to produce a signal of 2.5 to 2 me
in the plate circuit when the receiver is set to
the .5- to 1-me band, and 3 to 2 me on all other
bands. The frequencies in the plate circuit are
variable, and are the difference between the
signal frequency applied to the grid and the
oscillator frequency injected at the cathode
(par. 110).

a. Grid bias is developed across R216, and
cathode bias is developed across resistor R408

b. Unlike the first mixer, the second mixer
functions for all bands. Signals are selected
from the first mixer or the second r-f stage
by switch S210 (rear) (fig. 30) and are ap-
plied through capacitor C312 to the control
grid (pin 6) of V204. The injection signal from
the second crystal oscillator is applied to the
mixer cathode (pin 7) through T402, which
serves to isolate the mixer from the oscillator,
and to match the low-impedance cathode cir-
cuit of the mixer to the comparatively high
output impedance of the oscillator plate cir-
cuit. The signal from the mixer plate is ap-
plied through coupling capacitors C316, C319,
and C322 to the grid of third mixer V205.

¢. Since the output frequency of the plate
circuit is variable over a range of 3 to 2 mc,
it is necessary to tune the circuit to resonance.
This is achieved by positioning powdered-iron
cores in coils L234 of 7222, 1.236 of Z223, and
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L238 of Z224. Test pin E209 (fig. 59) in the
grid circuit, capacitor C314 in parallel with
C315, C317 in parallel with C318, and C320 in
parallel with C321, in the tuned circuits, are
provided for repair and alinement purposes.

60. Second Crystal Oscillator V402
(fig. 33)

The second crystal oscillator provides injec-
tion signal to second mixer V204 on all 32
frequency bands. For simplicity, the circuitry
of the first band, .5 to 1 me, is shown in figure
33. This oscillator uses a type 6AJ5 miniature
pentode in a Colpitts circuit employing crystals
as the frequency determining element of the
grid circuit.

a. Bias is developed by crystal current flow-
ing through R105 in the grid (pin 1) circuit.
Additional bias is developed by cathode resistor
R406 in the cathode (pin 2) circuit. R410 is
the screen grid (pin 6) voltage dropping re-
sistor and €109 is the screen grid bypass ca-
pacitor. B+ voltage is fed to the plate through
the primary of T402. Both the screen and plate
circuits are decoupled from the power supply
by R407 and C407. Additional filtering is pro-
vided by 1.406 and C436.

h. The oscillator is a triode consisting of the
cathode (pin 2), the control grid (pin 1) and
the screen grid (pin 6). The screen grid acts
as the anode for the oscillator and is at ground
potential for the signal voltage. Feedback volt-
age from the screen grid to the control grid
is taken from the cathode and applied to the
Junction of series capacitors C405 and C406
which form a voltage divider. The values of
these two capacitors are selected so that the
feedback is not at the electrical center of the
tuned circuit in order to produce sustained
oscillations. 1.402, an r-f choke in the cathode
circuit, offers a high impedance path to the
r-f signal which isolates the bias resistor R106
and prevents unnecessary loading of the crystal
circuit. Electron coupling of the r-f signal into
the plate circuit eliminates the effects on the
stability by variations in the plate load. Ca-
pacitors C120 and C419 are placed across the
primary of T492 by switch S403 to permit
adjustment for maximum output at the reson-
ant crystal frequency of 12 mc. The signal is

coupled through T402 to the cathode circuit
of second mixer tube V204 through jack J422.

c. In response to the operation of the MEGA-
CYCLE CHANGE control, switch section S401,
at the position marked 0, connects crystal
Y406, cut to 12-mc frequency, to the control
grid (pin 1) at the same time that switch
section S403 connects capacitors C419 and one
section C420 into the plate (pin 5) circuit for
alinement purposes. To facilitate the use of a
fewer number of crystals and to avoid the use
of fragile crystals required to cover the higher
frequency ranges, the fundamental frequencies
of 18 crystals, or their harmonics, may be
sclected by switch section S401. S403 selects
the trimmer section of C420 used with each
crystal. The table below shows the crystal
symbol, its fundamental frequency, and the
step or position of S401. The step corresponds
to the reading of the two left hand digits of
the frequency indicator on the front panecl.

Crystal Fundamental

Symbol fin me Step S401
Y406 12 0,1,9, and 2t
Y407 15 2 and 12
Y408 6.2 3

Y409 14 4, 11, and 25
Y410 8 5and 13
Y411 9 6,15, and 24
Y412 10 7,17, and 27
Y413 11 8, 19, and 30
Y414 13 10 and 23
Y415 8.5 i4

Y416 11.833 31

Y417 10.666 29

Y418 10.333 28

Y419 9.666 26

Y420 12.5 22

Y421 11.5 20

Y422 10.5 18

Y4273 9.5 16

The following table shows the step or posi-
tion of S403 and the trimmer section which
is used to resonate the plate inductance.

Step S403 Trimmer Section
0,1,and 9 C420 and C419
2and 12 C420 and C421
3 (thru C433), 6, and 15 C420 and C422
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60c¢ (contd)

Step S403 Trimmer Section
4 and 11 C420 and C423
5and 13 C420 and C424
T and 17 C420 and C425
8 C420 and C426
10 C420 and C427
14 C420 and C428
16 C420 and C429
18 C420 and C430
19 C420 and C431
20 C420 and C432
21 C420
22 C420
23 C420
24 C420
25 C420
26 C420
27 C420
28 C420
29 C420
30 C420
31 C420

d. The 24 trimmers contained within C420
are adjustable for the requi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>