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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.



ANTENNAS

600 FT. APAR
RADIO RECEIVER
R-391/URR
(RCVR A)
ANTENNA
Jios
BALANCED
125 OHM
RF AG DIODE
GAINNOR DIV LOAD

EN
4———APPROXIMATElfY _— l

RADIO RECEIVER
R-391 /URR
(RCVR B)

ANTENNA
Jios
BALANCED
125 0HM
RF  AGC LOCAL LINE - DIODE

laubiol LoaD
67 10111213 1416

— REMOTE
- LINE

LOUDSPEAKER m §

= T™M863-2

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.
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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.



INSTRUCTION
BOOKS

PAPER-WRAPPED MOISTURE~-VAPOR-—
PROOF BAGS CONTAINING POWER CORDS

BAGS CONTAINING 64 UNITS
OF SILICA GEL

CLEATED
WOODEN SPACERS

WOODEN SPACER

CLEATED
WOODEN SPACER

' INNER PAPER
WRAPPING

INNER CORRUGATED FIBER-
BOARD CARTON

SEALED CARTON MOISTURE- VAPORPROOF

BARRIER

HOT SEALED MOISTURE-
VAPORPROOF BARRIER

MOISTURE -RESISTANT OUTER
PAPER WRAPPING

OUTER CORRUGATED
FIBERBOARD CARTON

PAPER-WRAPPED, SEALED
CARTON
EXCELSIOR

NAILED WOODEN SHIPPING
CRATE

. TMB63-5
Figure 5. Radio Receiver R-391/URR, packaging.



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.

23



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.
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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.
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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
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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

54

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 required output fre-
quencies. The adjustments are described in the

14

alinement procedure in chapter 5. As indicated
in paragraph 104, 10 bands operate directly
at the fundamental frequency, 13 at the second
harmonic, and 9 at the third harmonic of the
corresponding crystals. In order to achieve
frequency tripling on the fourth band, series
capacitor C433 is used to decrease the total
capacitance introduced into the tuned primary
of T402. In addition to decreasing the number
of crystals required, frequency doubling and
tripling eliminate the need for the extremely
delicate crystals for the higher frequencies.

61. Third Mixer V205 (fig. 34)

The third mixer stage uses a miniature
triode, type 6C4. Signals from second mixer
V204 and variable frequency oscillator V701
are heterodyned in this stage to produce an
intermediate or difference frequency of 455 ke
for application to the first i-f amplifier grid
circuit.

a. Bias voltage for the grid of this stage is
developed across grid resistor R218. Cathode

r————=
]
2D CRYSTAL 12
OSCILLATOR 1 4 TO
vao2 -] = CATHODE
s40! 6AJS _§ R4I0 = oF
© YA gl 20 MIXER
* ? } v v204
c408 \‘a 68k — 2
15 2 c409 cao7
0 Y406 R405 ,000 O\ UF
12MC 47K 406
100 L402 — c408
\ SMH Ol UF
= \
= — R406
\ = - 150
\
\ = ca3e JaI3-A
\ saos | % I P113-4
\ Q] = .
\ ' PI20-3 )
\ J620-3 NOTES:
\ A \ ’I |. UNLESS OTHERWISE SHOWN,
\ %% A e RESISTORS ARE IN OHMS,
\ 7] \ +180v CAPACITORS ARE IN UUF.
\ 2. SWITCHES ARE VIEWED FROM THE
\ \ END OPPOSITE THE DRIVEN END.
\
\ = \
- — — — — — —— —— — 2 ADDITIONAL CONTROLLED
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Figure 33. Second crystal oscillator, sclhematic diagram.
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bias is developed across resistor R219 and the
combined resistances of the secondary com-
ponents of Z702. L.704 is wire wound on R705.
The combined resistances of the parallel group
is less than .1 ohm, and provides the d-c re-
turn for the cathode. B+ voltage is applied to
the plate (pin 1) through P114-A, J214-A,
1246, decoupling network R220 and C325, and
through primary winding L240 of T207. L246
and C339 serve as an r-f filter, as described
in the analysis of the second r-f amplifier (par.
56).

b. The output signal (3 to 2 mc) of the
second mixer stage V204 is applied to the grid
of the third mixer through coupling capacitor
(C322. The vfo signal 3.455 to 2.455 mc is ap-
plied, from tuned circuit Z702 (composed of
T701 and an impedance matching network
made up of R704, C708, L703, R705, L.704, and
C709) to the cathode of V205 through P723,
J223, and coupling capacitor C323. The r-f
plate circuit of the third mixer consists of
resonant circuit T207 (composed of fixed tun-
ing capacitor €324, primary winding 1.240, and
secondary winding L241). Transformer T207
has a broad pass band at 455 ke. A screw-
driver-adjusted powdered-iron core is provided
for alinement purposes. It should be noted that
secondary winding 1.241 is center-tapped. The
center tap is connected to the shields of a pair
of coaxial cables whose center conductors are
connected to the ends of the winding. The
shields become grounded when this stage is
connected to the next stage, through P226 and
P225 (par. 64). The 455-ke output signal of
the third mixer is applied to the first i-f ampli-
fier circuit.

62. Variable Frequency Oscillator
V701 (fig. 35)

The variable-frequency oscillator uses a min-
iature pentode tube, type 5749, connected as a
Hartley oscillator to produce the injection sig-
nals for the third mixer stage. The oscillator
grid (pin 1) is capacitively coupled by C704 to
tank circuit Z701. The cathode (pin 7) pro-
vides oscillator plate current feedback to sus-
tain oscillation through a tap near the ground
end of L702. The screen grid (pin 6) acts as
the anode of the oscillator and is held at r-f
ground potential by C705. Thus, the screen
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grid is effectively an electrostatic shield be-
tween the grid and the plate (pin 5). The sup-
pressor grid (pin 2) has negligible effect, but
is grounded to help reduce the interelectrode
capacitance of the vfo tube. The signal appear-
ing at the plate (by electron coupling) is ap-
plied through Z702 to the cathode of the third
mixer. This oscillator arrangement is exceed-
ingly stable and insensitive to load variations.

a. Bias for the control grid is developed by
the flow of grid current through R701. Capaci-
tor C704 prevents the grid-bias circuit from
shorting to ground through Tow-resistance coils
1701 and L702. & positive potential is applied
o screen grid (pin 6 through voltage-drop-
ping resistors R703, and R702 is filtered by
capacitors C705 to insure oscillator frequency
stability. Capacitor C705 is also a low imped-
ance return for signal to the grounded side of
7701. The potential on the plate (pin 5) is
applied through R703 and the primary winding
of T701. R703 together with C706 and C707
form a low-pass filter to isolate the oscillator
stage from the power supply.

b. The signal developed by the triode portion
of the vfo modulates the electron flow to the
plate and appears across the primary of T701.
The amplified signal is magnetically coupled to
the secondary which is a part of the cathode
circuit of the third mixer stage, where it heter-
odynes with the vfo to produce a fixed fre-
quency output of 455 ke. In addition to T701,
7702 contains R704, C708, 1.703, 1.704, and
C709 which form a band-pass filter. Z702
matches the low impedance cathode circuit of
third mixer V205 to the relatively high imped-
ance of vfo tube V701 and attenuates any har-
monics of the oscillator output frequencies.
L704 provides a low-impedance path for the
d-c cathode current of the mixer stage, and it
has negligible effect on the value of the load
resistor, R705, over the frequency range of
the vfo. R

c. Tuning unit Z701 is enclosed within a
hermetically sealed can; the temperature of
the tuning unit is maintained at a constant
level by a heating element which is wound
around the can, and which is designated
HR701 on figure 118 Part one. The can should
not be opened under any circumstances; the
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Figure 35. Variable frequency oscillator, schematic dingram.

tuning unit is adjusted accurately under labor-
atory conditions at the factory, and any at-
tempt to perform adjustments except under
these conditions would affect the accuracy of
the unit seriously. The tuned circuit includes
capacitors C701, C702, and C703 connected
across the series-connected coils. These capaci-
tors are selected carefully with regard to tem-
perature coefficient, so as to achieve a high
degree of frequency stability. When the tem-
perature at the receiver location varies over a
rather wide range, the stability of the receiver
may be increased by turning on the oven heater
switch at the rear of the receiver. The oven
current is controlled by thermostat switch S701
to maintain a constant oven temperature of
75° C.

d. As the receiver is tuned from the lowest
to the highest frequency within a particular
band, a powdered-iron slug within coil L702 is
moved to change the frequency of the vfo over
a range of 3.455 to 2.455 me. The slug is moved
through the range in exactly 10 turns of a pre-
cision lead screw that is coupled mechanically
to the KILOCYCLE CHANGE control knob on
the front panel. The frequency of the oscillator
varies linearly over its entire range because of
a precision factory-adjusted mechanism. The
inductance of trimmer coil .701 is also factory-
adjusted to obtain a one-megacycle range for
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3D MIXER
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ten turns of the tuning screw. The variation in
the inductance of the coil is obtained by adjust-
ing the core of the coil by means of a screw-
driver.

63. Crystal Filter (fig. 36)

a. To distinguish between adjacent signals,
and to prevent interference from signals of a
frequency close to that of the desired carrier
may, at times, require a pass band as narrow
as 100 cps in the 455-kc i-f amplifier. Crystal
filter Z501 provides the filtering action neces-
sary to establish the two narrow pass bands of
.1 and 1 ke. It is a part of the bandwidth con-
trol system that provides the required degree
of selectivity for all modes of operation within
the capability of Radio Receiver R-391/URR.

b. The crystal filter has a crystal which is cut
for a frequency of 455 ke. The circuit consists
basically of one half of the secondary L241
(between terminals 3 and 4), crystal Y501,
resistors R502 and R561, and capacitor C502.

c. The inductance L. and capacitance C are
used primarily to tune out, or cancel, the
effects of capacitance found in the grid circuits
of the first i-f tube V501, the wiring, and the
adjacent components. This is done to reduce
the crystal load circuit to one which is essen-
tially purely resistive, and thus to prevent the
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crystal from tending to resonate. A variable
neutralizing capacitor is connected between one
end of the crystal holder for Y501 and the
other half of secondary L.241 (terminals 2 and
3). This capacitor feeds a voltage whose ampli-
tude is equal and whose phase is opposite that
of the voltage applied from jack J525 across
the crystal holder capacitance to the control
grid of V501, from jack J526. This out-of-
phase voltage serves to neutralize effectively
the capacitance of the crystal holder. For the
two narrow pass bands, the 455-kc output sig-
nal from the third mixer is fed to the input of
first i-f amplifier V501 through the crystal
filter circuit. (For the remaining four pass
bands, the signal is fed directly to V501.) The
output of the third mixer stage is coupled mag-
netically by transformer T207, through con-
nectors P225 and P226 and jacks J525 and
J526 (fig. 32), to crystal filter Z501. When the
BANDWIDTH control S501 is in the .1- and
1-KC positions the 455-ke signal is applied to
7501; on the remaining four positions of the
control marked 2, 4, 8, and 16 KC, the signal
is applied to the control grid (pin 1) of V501
through coupling capacitor C503. Note that
with the switch in the last four positions, C503
short-circuits crystal Y501, but, in the first
two positions, C503 serves as a low-impedance
connection at the intermediate frequency to
resistor R561.

d. With the BANDWIDTH switch in the
.1-KC position, the crystal is loaded principally
by R502 and C502, but R561 is shunted across
R502 through C503. This reduces the total re-
sistance in the circuit; the RC combination

which represents the crystal series load be-
comes essentially capacitive, and the crystal
tunes more sharply to resonance. With the
BANDWIDTH switch in the 1-KC position, the
crystal is loaded principally by R502 and C502,
and R561 is removed from the circuit. Since
this RC combination is essentially resistive,
the circuit Q is lowered, and the width of the
pass band is increased. The ratio between the
crystal impedance and the resistive load (1-KC
position) and the ratio between the crystal
impedance and the capacitive load (.1-KC po-
sition) are such as to maintain the same gain
in the circuit in both cases.

64. 455-kc |-f Amplifier

The i-f amplifier system, which has a very
high gain, consists of six voltage-amplifier
stages. The first five i-f stages use 6BJ6 mini-
ature pentode tubes V501 through V505; asso-
ciated i-f transformers are T501 through T505.
The output of the fifth i-f stage supplies signals
through the sixth i-f stage V506 to the detector
V507, through the age amplifier V509 to the
agc rectifier, one-half of V510, and, through
the cathode follower, one-half of V511, to the
50-ohm i-f output jack, J512 (fig. 43). The
gain of the i-f amplifier is controlled manually
by the RF GAIN control with the FUNCTION
switch set to MGC. The gain is controlled auto-
matically by the age circuits, when the FUNC-
TION switch is in the AGC, CAL, or SQUELCH
position.” When six amplifier stages using the
same power supply are tuned to approximately
the same frequency (as is the case in this
amplifier), oscillation may occur as a result

488KC
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Figure 36. Crystal filter, schematic diagram.
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of coupling between stages, through the com-
mon impedance of the power supply. To pre-
vent this, decoupling networks are used in the
grid and plate circuits of all i-f stages. Addi-
tional filtering is provided by choke L503 and
capacitors C530 and C531 in the power supply
circuit. In addition to the selectivity obtained
by the use of crystal filter Z501, four degrees
of selectivity are obtainable by varying the
coupling between the primary and secondary
windings of each of the i-f transformers by
means of the BANDWIDTH switch.

65. First I-f Amplifier V501 (fig. 37)

The first i-f stage (fig. 37) uses a type 6BJ6
miniature pentode tube as a voltage amplifier
of 455-ke signals.

a. The control-grid circuit of V501 consists
of the winding L in the crystal filter (Z501)
and R501, which is bypassed by C501. Resistor
R501 is connected to the agc circuit. The con-
trol grid (pin 1) is returned to the agc circuit
or ground through the inductor in Z501, a de-
coupling network consisting of R501 and C501,
terminals 4 and 3 of TB102 and the rear section
of the FUNCTION switch S107. Voltage from
the agc circuit is applied to terminal 3 of
TB102 which for normal operation is connected
to terminal 4 by a jumper. In the OFF,
STANDBY, MGC, CAL and SQUELCH posi-
tions of the FUNCTION switch, the age volt-
age is grounded. In the MGC, CAL and
SQUELCH positions of the switch, the d-c re-
turn path for the grid is through the inductor
in Z501 and resistor R501. Under these condi-
tions, the gain of the stage is controlled by the
value of the cathode bias (at pin 2) which is
established by the setting of the RF GAIN
control R123. Minimum bias is limited by R503.
Capacitor C505 bypasses the cathode to ground.
C504 and L501 are a low pass filter used to
prevent interference of signals between this
and other stages which use the common RF
GAIN control. External control of the r-f gain
can be used by removal of the jumper between
terminals 1 and 2 of TB102 and connecting a
5000-ohm potentiometer between terminal 1
and ground. In the AGC position of the FUNC-
TION switch, the voltage from the age circuit
is applied to the control grid and the gain of
the stage is controlled automatically by the

average signal level as described in paragraph
72. However, the RF GAIN control is still ef-
fective under these conditions. The suppressor
grid (pin 7) is connected to the cathode. The
screen grid (pin 6) is bypassed to ground by
C506 and is connected to the junction of R504
and R505 which form a voltage divider across
the 180 volt supply. The plate (pin 5) circuit
is completed to B+ through the primary of
T501 and decoupling resistor R506 which is
bypassed by C507. Additional filtering of the
supply voltage is accomplished by L503 and
capacitors C530 and C531, a pi type filter
which prevents r-f signals from entering the
power supply circuits. The resistor connected
across the primary of T501 is used to achieve
the required band-pass characteristics for this
stage.

b. The 455-kc i-f signal from the third mixer,
V205, is fed to the control grid (pin 1) of V501
either through crystal filter Z501, or directly
from the third mixer stage through the con-
tacts of BANDWIDTH switch S501 and
coupling capacitor C503. The amplified signal
at the plate (pin 5) is coupled by T501 to the
control grid of second i-f amplifier V502.

¢. Three degrees of selectivity are obtainable
by connecting one of three windings in trans-
former T501, through the contacts of BAND-
WIDTH switch S502. Two of these windings
have a series resistor (R507 and R508). These
windings and resistors of T501 contribute to
the final selectivity of the i-f amplifier system.
They are discussed in more detail in para-
graph 68.

66. Second I-f Amplifier V502
(fig. 37)

The second i-f amplifier uses a miniature
pentode tube, 6BJ6 as a veoltage amplifier.

a. The grid (pin 1) returns to ground
through a portion of the secondary winding of
T501. Fixed bias is obtained in the cathode
(pin 2) circuit by plate current flowing through
resistors R510 and R562 which are in series to
ground. C509 is the cathode bypass capacitor
which is used to prevent degeneration in the
cathode circuit. The gain of the stage is preset
by a screwdriver adjustment of R562 during
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alinement procedure (par. 128). The suppres-
sor grid (pin 7) is connected to the cathode.
The screen grid (pin 6) is bypassed to ground
by C510 and is connected to B+ through volt-
age dropping resistor R512 to the pi type filter
described in the preceding stage discussion
(par. 65). The plate (pin 5) circuit is com-
pleted to B+ through the primary of T502,
decoupling resistor R513 (which is bypassed
by C507) and the filter.

b. The output of the first i-f amplifier is
applied through T501 to the grid of the second
i-f amplifier. The signal is amplified and ap-
plied to the third i-f stage through T502. To
achieve the required bandwidth of the i-f am-
plifiers (4 ke on either side of the intermediate
frequency of 455 kc¢) and at the same time
maintain the required receiver sensitivity (2
to 5 microvolts) a comparatively large number
of voltage amplifiers must be employed.

c. Four degrees of selectivity can be selected
by connecting one of four windings in trans-
former T502, through the contacts of BAND-
WIDTH switch S503. Two of these windings
have series resistors (R514 and R515). These
components contribute to the final selectivity
of the i-f amplifier system and are discussed
in more detail in paragraph 68.

67. Third and Fourth I-f Amplifiers
V503 and V504 (fig. 38)

The third and fourth i-f stages each uses a
miniature pentode tube, 6BJ6. Their operation
is the same as that of the second i-f stage,
except for certain differences, which are dis-
cussed below,

a. Cathode bias for V503 and V504 is de-
creased as the BANDWIDTH control is rotated
from the .1-KC position to the 16-KC position,
to prevent the gain of the i-f stages from de-
creasing. (In the ordinary i-f stage, as band-
width is increased the overall stage gain is
decreased.) Resistors R518 through R521 are
connected, by means of the slider of BAND-
WIDTH control S504, to fixed bias resistors
R517 and R526 of the cathodes (pin 2) of
V504 and V505, respectively. The resistors are
introduced in series with the fixed bias resis-
tors to decrease the control-grid bias and
thereby increase the gain proportionately as
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the bandpass is increased. These resistors are
selected to meet gain requirements for individ-
ual i-f amplifiers during manufacture. If these
resistors require replacement, the original val-
ues should be duplicated. The cathodes are by-
passed to ground by capacitors C514 and C513.
The suppressor grids (pin 7) are connected to
the cathodes.

b. The signal from the second i-f amplifier
is fed through coupling capacitor C512 to the
control grid (pin 1) of V503 which is returned
to ground by R516. This grid leak resistor is
necessary because the common gain adjusting
resistors are used in the cathode circuits of
V503 and V504. A sudden strong signal or a
noise impulse at the grid of V503 causes it to
draw grid current momentarily before the agc
circuit can take control and reduce the signal
strength. This grid current, flowing through
the common cathode circuit of V503 and V504,
produces an additional bias voltage which
would block V504. Thus, no signal would reach
the agc circuit and the receiver would remain
blocked until the input signal to V503 was re-
duced. R516 limits the flow of grid current to
a very small amount which has negligible effect
on the cathode bias and prevents hlocking.
R522 and R527 are voltage dropping resistors
for screen grids (pin 6) of V503 and V504,
respectively. The screen grids are bypassed to
ground by capacitor C515 and C518. The plates
(pin 5) are connected to B through the pri-
mary windings of T503 and T504. R523 with
0516 and R528 with C519 decouple the plate
circuits from the common B + circuits.

¢. The 455-ke signal is coupled to the control
grid of V503 from the previous amplifier,
V502, through capacitor C512. The amplified
signal at the plate is coupled by T503 to the
control grid (pin 1) of V504, The amplified
signal at the plate (pin 5) is fed in a similar
manner through T504 to the control grid of
V505,

d. Four degrees of selectivity can be selected
by connecting one of four windings in trans-
formers T503 and TH04, through BAND-
WIDTH switches 8505 and S506. A small
capacitor across each primary and an R-C net-
work in series with each secondary provide the
required passband. Two of the windings in
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each transformer have series resistors. Resis-
tors R524 and R525 are used for T503, and
resistors R529 and R530 are used for T504.
These components contribute to the final selec-
tivity of the i-f amplifier system and are dis-
cussed in more detail in paragraph 68.

68. Fifth I-f Amplifier V505
(fig. 39)

The fifth i-f amplifier uses a miniature pen-
tode tube, 6BJ6. This stage is similar in oper-
ation to the previous i-f stages, except for
certain differences which are discussed below.

a. The grid (pin 1) of V505 returns to the
agc circuit through part of the secondary wind-
ing of T504, resistor R509, and FUNCTION
switch S107. I-f signals are isolated from the
age circuits by decoupling resistor R509
which is bypassed to ground by C508. The op-
eration of the FUNCTION switch and agc
circuit are the same for this stage as described
for the first i-f amplifier stage (par. 65). The
cathode (pin 2) is connected to the suppressor
grid (pin 7) and returns to ground through
bias limiting resistor R531, the RF GAIN con-
trol terminals 1 and 2 of TB102 and the RF
GAIN control R123. C520 is the cathode bypass
capacitor. The operation of the RF GAIN con-
trol is the same as that described for the first
i-f stage except that the level of the signals at
this stage is much higher and therefore addi-
tional isolation of the cathode circuit from the
other controlled stages is provided by L501.
The screen grid (pin 6) is bypassed to ground
by C521 and is connected to the junction of
R511 and R532 which form a voltage divider
across the 180-volt supply. The plate (pin 5)
circuit is completed to B+ through the pri-
mary of T505 and decoupling resistor R533
which is bypassed by C522. Additional filtering
of the supply voltage is accomplished by 1503
and capacitors C530 and C531, a pi type filter
which prevents r-f signals from entering the
power supply circuits.

b. The 455-kc signal from the previous am-
plifier, V504, is coupled, through T504, to the
control grid of V505. The output of the plate
of V505 is coupled by TH05 to the control grid
of V506.

c. The band-pass of the i-f amplifier system
can be varied in six steps by the BAND-
WIDTH control over a range extending from
.1 KC to 16 KC. This range is obtained by the
effects of the crystal filter (Z501) and by con-
trolling the mutual coupling between the wind-
ings of the interstage transformers (T501
through T505). The operation of the crystal
filter is discussed in paragraph 60. Mutual
coupling in the transformers is controlled by
the use of coils wound on the same form as the
primary or secondary winding. Three of these
coils are used in T501 (fig. 118 part 2) while
four are used in the remaining i-f transform-
ers. The effect of these coils is to aid or oppose
(depending on how they are connected) the
mutual coupling which exists between the pri-
mary and secondary of the transformer. When
the mutual inductance is increased, the band-
width is broadened and when the mutual in-
ductance is decreased, the bandwidth is nar-
rowed. The coils shown schematically nearest
to the secondary windings are effective in ob-
taining the widest bandwidth. One coupling
coil at a time is connected in each transformer
to produce a given degree of inductive coupling.

d. A series coupling circuit, that includes
contacts of BANDWIDTH switch, a selected
coupling coil, and a capacitor connected in
parallel with a resistor is connected across
each secondary winding to obtain a given band-
width. Resistors of different values in series
with the coupling coils also may be included,
when needed, to increase the bandwidth. Each
of the primary and secondary windings is
covered by a magnetic cup, and is alined by a
powdered iron slug.

(1) When the BANDWIDTH switch is in
the position marked .1, 1, or 2, trans-
former coupling circuits remain un-
changed; narrow bandwidths for the
.1-KC and 1-KC positions depend on
circuit changes in crystal filter Z501.
In these three positions of the BAND-
WIDTH switch, the coupling coil
mounted at the greatest distance from
the primary winding of transformer
T501 is in the circuit. Transformers
T502, T503, T504 and T505 include
those coupling coils which are phase
opposing. These provide the sharpest
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selectivity, because the smallest de-
gree of coupling exists between the
primary and secondary windings.

(2) When the BANDWIDTH switch is in

the 4-KC position, the coupling cir-
cuit of transformer T501 remains the
same as noted in subparagraph (1)
above. Coupling coils that are at the
greatest distance from the primary
windings of T502, T503, T504, and
T505 are connected phase-aiding to
increase the inductive coupling be-
tween the respective primary and sec-
ondary windings.

(3) When the BANDWIDTH switch is in

(4)
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the 8-KC position, the middle coupling
coil of transformer T501 and series
resistor, R507 are connected into the
coupling circuit. The coupling coils in
the second positions from the primary
windings of transformers T502
through T505 and series resistors
R514, R524, R529, and R534 are in-
cluded in the remaining coupling cir-
cuits. In this switch position, the
windings of transformer T501 are not
coupled as closely as the windings of
T502, T503, T504, and T505, so that
the single-peak frequency response of
T501 fills in between the double-peak
frequency response of the succeeding
circuits, which are overcoupled.

When the BANDWIDTH switch is on
the 16-KC position the nearest cou-
pling coil of transformer T501 and
coupling coils that are nearest the
primary windings of the four other
transformers are included in the cou-
pling circuits. Resistor R508 is in
series with the coupling coil of trans-
former T501, and resistors R515,
R525, R530, and R535 are in series
with the coupling coils of T502, T503,
T504, and T505. As in the 8-KC
position, the first circuit provides
sharper selectivity than the succeed-
ing circuits, in order to compensate
for double-peak frequency response
caused by overcoupling.

69. Sixth 1-f Amplifier V506
(fig. 39)

The sixth i-f amplifier uses a miniature pen-
tode tube, 6AKS6. This stage is similar in oper-
ation to the previous i-f stages, except for
certain differences, which are discussed below.

a. Cathode bias (adjustable by a screwdriver
control) is provided by resistor R536 and po-
tentiometer R537, in series. The cathode is by-
passed to ground by capacitor C523. The con-
trol grid (pin 1) of this stage is returned to
ground through part of the secondary of T505.
B+ voltage to the screen grid (pin 6) and the
plate (pin 5) is supplied from the same d-c
potential source through decoupling resistor
R538. The screen and plate return circuits are
bypassed to ground by C524.

b. The 455-ke signal from fifth i-f amplifier
V505 is applied through T505 to the control
grid of V506, through C539 to the grid of age
amplifier V509, and to the grid of the cathode
follower, section B of V511. The amplified sig-
nal appearing at the plate of V506 is coupled
inductively by T506 to the detector, section A
of V507.

¢. Capacitor C525 neutralizes the interelec-
trode capacitance between the plate and the
control grid of the sixth i-f amplifier. This pre-
vents the output signal from beat-frequency
oscillator V508 (which is applied to the sec-
ondary of T506) from appearing in the output
of the cathode follower. In addition to provid-
ing fixed bias, variable resistor R537, desig-
nated CARR-METER ADJ, is used in the car-
rier level meter (M102) circuit discussed
(par. 83).

d. Transformer T506 does not have provision
for varying the selectivity. The 22,000-ohm re-
sistor across the primary winding, together
with the coil and capacitor across the second-
ary winding, permits any degree of bandwidth
selected in the previous stages to pass through
the transformer to the detector without
attenuation.

70. Detector and Limiter Circuits
(fig. 40)

The function of the detector is to demodulate
the 455-kc i-f signal, in order to recover the
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intelligence from the signal for all types of
operation of Radio Receiver R-391/URR. The
function of the limiter is to minimize inter-
ference by removing noise peaks which exceed
the amplitude of modulation. The detector and
limiter circuits are discussed .together because
the output of the detector always is applied
through the limiter circuit to a-f amplifier,
section A of V601.

a. Detector. The detector supplies an audio
signal for application to the limiter and a-f
stages.

(1) The detector uses one-half of V507, a
type 12AU7 miniature twin-triode
tube, connected as a half-wave diode
rectifier. The plate and control grid
(pins 1 and 2) act as an anode, which
is connected to the secondary of T506.
The ground-return circuit from the
secondary includes choke L502 and
the diode load, which consists of re-
sistors R539 and R540. The cathode
(pin 3) is grounded.

(2) The i-f signal from the sixth i-f am-
plifier is applied through T506 to the
detector anode. During each positive
half-cycle of the i-f signal, the anode
is positive and the tube conducts.
Choke L502 and capacitor C526 block
the i-f signals from the diode load, but
permit the audio variations to pass,
so that an a-f voltage appears across
the load. Audio output is taken from
two points: The a-f voltage developed
across R540 is applied, through cou-
pling capacitor C527, to the negative-
peak limiter, one-half of V507. The
a-f voltage developed across both
R540 and R539 is applied, through ‘a
jumpered connection on TB101, to the
control grid of the squelch tube, one-
half of V601. The d-c¢ voltage devel-
oped across the diode load is of nega-
tive polarity. LIMITER control R124,
shunted across the load, provides an
adjustable, negative voltage, for use
in setting the operating level (thresh-
old) of the limiters.

(3) The output of the bfo is coupled to
the detector plate through capacitor

C536. The bfo signal beats with the
i-f input signal to produce a beat note
(par. 71).

b. Limiter. The limiter couples the audio sig-
nals from the detector to the audio stages.
When limiter switch S105 is on, the peak am-
plitude of the detector output is limited to elim-
inate noise peaks above a certain threshold.

(1) The limiter circuit employs two triode
tube sections, connected as diode se-
ries limiters, to provide limiting of
both positive and negative noise
peaks. The negative-peak limiter uses
one-half of V507, a type 12AU7 min-
iature twin triode tube, and the posi-
tive-peak limiter uses one-half of
V510, another 12AU7 tube. When
LIMITER control R124 is turned to
OFF, switch S105, which is ganged to
the limiter potentiometer, grounds the
parallel-connected cathodes through
R544, and it also removes the ground
connection to the junction of resistors
R541 and R542; this permits the an-
odes to assume a positive potential,
since +180 volts now 1is applied
through L503 and Rb543. With the
anodes of both diodes at a positive
potential and both cathodes grounded,
a direct current flows through both
diodes. The a-f signal voltage that is
applied to the anode of section B of
V507 superimposes itself on (modu-
lates) the de flowing through this di-
ode and, as a result, the a-f signal
appears across cathode resistor R544.
Since this resistor is common to both
diode circuits, the a-f signal is also
superimposed on the de¢ flowing
through section B of V510 and ap-
pears across R542 at the anode. From
this point, the signal is coupled
through C529 to the grid of the first
a-f amplifier section A of V601. L503
together with C530 and C531 is a
decoupling network and, in the OFF
position of S105, R543 and C528 per-
form the same function. The purpose
of C551 is to bypass to ground any i-f
component that might be present in
the output of the detector stage. R125
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prevents excessive loading of the de-
tector output as a result of the
grounding of cathode resistor R54 1.

(2) When the LIMITER control is turned
in a clockwise direction, switch S105
grounds the junction of anode resis-
tors R541 and R542 and removes the
ground on the cathodes of the diodes.
As a result, the cathodes assume a
negative threshold potential which is
adjustable by means of LIMITER po-
tentiometer R124. The diodes thus are
converted into negative (one-half of
V507) and positive (one-half of
V510) peak limiters. Again, a direct
current flows through the diodes and
as long as it flows, the a-f signal is
transferred through the diodes as be-
fore. However, any negative-going
impulse that drives the anode of V507
more negative than the cathode will
cut off the diode, and that impulse
will be limited to an amplitude equal
to the threshold voltage. Similarly,
any positive impulse that overcomes
the threshold potential on the cathode
of V510 will cut off that diode, and
the positive impulse will be limited.
As the LIMITER control is turned
toward position 10, a lower negative
threshold voltage is applied to the di-
odes, and more severe limiting re-
sults. Since the threshold voltage at
any given setting of the LIMITER
control varies with the average ampli-
tude of the diode load signal, the
limiting action automatically adjusts
itself — at low modulation levels
greater limiting takes place, and at
high modulation levels less limiting
takes place. C102 and R125 decouple
the limiter circuit from the detector
circuit. C550 stabilizes the threshold
voltage at the cathodes.

71. Bfo Tube V508

To facilitate accurate tuning of signals and
to permit the reading of radiotelegraph sig-
nals, the bfo is used. When the BFO control
S103 is set to ON, the bfo generates a signal
which is mixed with the 455-ke i-f signal at the

(fig. 41)

input to the detector, one-half of V507. The two
signals heterodyne to produce an audible beat
frequency in the output of the receiver. The
hfo employs a miniature pentode tube, type
5749, connected as a Hartley oscillator, and its
operation is similar to that of vfo (par. 62).

a. Bias for the control grid (pin 1) is devel-
oped by the flow of grid current through R545.
Capacitor ChH32 prevents short circuiting the
grid-bias voltage to ground through the low-
resistance tank coils of Z502. A positive poten-
tial of about 90 volts is applied to the screen
grid (pin 6) through contacts 4 and 2 of BFO
switch (S103) and voltage-dropping resistors
R548 and R5H46. These resistors are bypassed
by capacitors C534 and C535, to insure oscil-
lator frequency stability. Capacitor C534 also
provides a low-impedance signal path to the
ground side of Z502. The bfo output signal is
developed (by electron coupling to the plate)
across resistor R547. The decoupling network
formed by R548 and C535 isolates the oscillator
from the power supply. When the BFO control
is turned to OFF, the plate and screen circuits
of the oscillator are removed from B+-.

b. The oscillator section is a triode in which
the screen grid (pin 6) acts as the anode. The
control grid (pin 1) is connected, by capacitor
C532, to tuned circuit Z502, which consists of
a tank coil (two inductors connected in series)
and a tank capacitor (three capacitors con-
nected in parallel). The cathode of V508 (pin
2) is connected to a tap on the tank coil. The
feedback voltage required to produce and sus-
tain oscillation is induced in the coil by the
flow of cathode current through the portion of
the coil that is connected between the tap and
ground. This voltage is applied to the eontrol
grid through coupling capacitor C532. Since
the oscillator output is coupled into the plate
circuit by the electron flow within the tube,
variations in plate load have little effect on
oscillator stability. The amplified signal from
the plate is coupled, through capacitor C536, to
the anode of the detector, one-half of V507.

¢. Capacitors C532 and C533 form a voltage-
divider network which improves frequency sta-
bility by placing the grid input capacitance of
V508 across only part of the tank coil. The
three capacitors across the series-connected
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Figure 41. Beat-frequency oscillator, schematic diagram.

coils are selected carefully for the correct tem-
perature coefficient to insure frequency stabil-
ity over a wide range of temperature. The
tuning unit, Z502, is inclosed within a her-
metically sealed can. The can should not be
opened under any circumstances. The tuning
unit has been adjusted accurately, baked, and
sealed under laboratory conditions at the fac-
tory, and any attempt to perform adjustments
except under these conditions will affect the
accuracy of the unit seriously.

d. The audio frequency produced by this
mixing action in the second detector may be
varied over an audible range by varying the
oscillator frequency over a range of 452 to 458
ke. This is accomplished by varying the degree
of insertion of the powdered-iron core within
the coil of Z502 (BFO PITCH control). The
frequency of the oscillator is caused to vary
linearly over its entire range through the ac-
tion of a special factory-adjusted mechanism.
When the control knob on the front panel is
set to 0, the output of the bfo is exactly 455 ke
and therefore no heterodyne frequency is pro-
duced in the detector. Thus, the zero position
of the control knob represents a bfo frequency
of 455 ke, and the calibration indicates the
number of kilocycles separation (=+3) from
the bfo frequency. A screwdriver adjustable
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slug in the trimmer coil is used to obtain the
proper frequency range during alinement and
adjustment.

72. Agc Circuit (fig. 42)

When FUNCTION switch S107 is turned to
AGC, or SQUELCH, the agc circuit is opera-
tive. In the MGC (manual gain control) posi-
tion, the agc control line is disabled (grounded).
This is also true in the STANDBY, and CAL
(calibrate) positions. The age circuit develops
a negative d-c potential which is related in
amplitude to the strength of the incoming sig-
nal. To maintain the receiver output at a
constant level regardless of signal-strength va-
riations, this negative d-c¢ potential is used to
bias the grid of the first and second r-f ampli-
fiers, V201 and V202, and the first and fifth i-f
amplifiers, V501 and V505. (In this discussion
these tubes will be designated as the controlled
tubes.) The delayed-action system functions to
prevent the application of age bias to the con-
trolled tubes during the reception of weak sig-
nals, so that maximum receiver gain may be
realized. The time-constant system permits
three degrees of response to be selected by the
AGC control. Depending on the type of fading
experienced and the type of signals being re-
ceived, the control is set to FAST, MED., or



SLOW, and thus insures maximum effective-
ness of the agc circuit. (A fading signal is an
incoming r-f signal that is alternately strong
and weak over a given period of time.) The
circuit makes use of a miniature pentode tube,
type 6BJ6 (V509) and two miniature twin-
triode tubes type 12AU7 (one-half of V510 and
one-half of V511). Agec amplifier V509 is a
voltage amplifier operating at 455 kc; one-half
of V510, connected as a diode, is used as a
rectifier.

a. Age Amplifier. This stage (V509), except
for certain modifications, is similar in opera-
tion to i-f amplifiers V501 through V506 (pars.
61 through 65).

(1) The 455-ke signal from the secondary
of T505 in the fifth i-f amplifier stage
is coupled to the control grid (pin 1)
of V509, producing grid bias across
R551 at high signal inputs. This re-
sistor also serves as a d-c¢ return path
to ground. Cathode bias is developed
across RHH2, which is bypassed by
capacitor C540. The screen grid is
supplied with d-¢ potential through
voltage-dropping resistor R533; C541
is the screen grid bypass capacitor.
The suppressor grid (pin 7) is con-
nected as a part of the delayed agc
circuit. The plate (pin 5) receives d-c
potential through the decoupling cir-
cuit consisting of R554 and the coil of
7503 together with C542.

(2) The amplified signal from the plate is
developed across the high impedance
of tuned circuit Z503. The signal is
coupled, through C543, to the anode
of age rectifier, one-half of V510. The
coil of Z503 has a powdered-iron core
which is adjusted for maximum out-
put during alinement.

b. Delay Age System. The purpose of delay-
ing agc action is to prevent the application of
negative bias to the control tubes unless the i-f
signal has sufficient strength to produce ade-
quate input to the detector V507. Maximum
gain is therefore available for the reception of
weak signals.

(1) The age function is made dependent

(2)

(3)

(4)

on the strength of the received signal
by the action of the circuit eonsisting
of voltage divider R558, R556, and
R555, the suppressor grid of V509,
and the agc rectifier, one-half of
V510. This circuit produces a positive
potential on the age bus which is too
small to overcome the negative grid
bias produced by the cathode resistors
of the controlled tubes.

During the positive peaks of i-f sig-
nal, the age rectifier V510 offers low
impedance to ground; therefore posi-
tive peaks do not generate voltage in
the diode circuit. During intervals
when the applied voltage is negative,
the diode is not conducting and a pul-
sating negative voltage is developed in
the anode circuit across resistor R555.
This pulsating voltage is filtered by
resistor R5H556 and capacitor C544.
C544 also presents a low-impedance
path to ground for i-f signal at the
suppressor grid of V509. Under this
condition, the potential at the junc-
tion of R556 and R558 is nearly at
ground potential due to the high volt-
age drop across R558 produced by the
negative voltage from the age rectifier
and the flow of current into the sup-
pressor grid (pin 7) of V509.
However, if a strong signal is applied
through C543 to the agc rectifier a
greater negative d-c¢ voltage will be
developed across R555, in opposition
to the positive voltage appearing at
the junction of R556 and R557. For
input voltages greater than the thresh-
old value, the negative voltage will
exceed the positive voltage, and the
flow of suppressor-grid current will
cease. When this occurs, the negative
voltage that is in excess of the posi-
tive voltage is applied through R557
and the time-constant circuit to the
agc line, and thus the gain of the
controlled tubes is decreased.

The age voltage is fed, through the
AGC NOR terminals 3 and 4 (fig. 21),
to the grid circuits of the four con-
trolled tubes. Resistors R202, R208,
R501, and R509 and capacitors C226,
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C252, C501, and C508 form decou-
pling circuits which isolate i-f and r-f
circuits from each other and the agc
line. The agc line is short-circuited to
ground when FUNCTION switch
S107 is turned to the MGC, STAND-
BY, and CAL positions. In the MGC
position of S107, the gain of the re-
ceiver is controlled solely by RF
GAIN control R123. Terminals 3 and
4 normally are connected together by
a jumper. Crystal CR101 prevents
loading of the agc circuit of the con-
trolling receiver by agc circuits of
other receivers in diversity systems.
The voltage supplied by the age cir-
cuit of the controlling receiver fur-
ther reduces the gain in the passive
receiver.

c. Time-constant System. The time constant
of the agc line, the time required for the agc
voltage to drop to 37 percent of its initial value
when the signal is removed, is adjustable in
three steps by AGC switch S104. In the FAST
position, the time constant is .01 second; in the
MED. (medium) position, .49 second; and in
the slow position, 4 seconds.

(1) FAST. In the FAST position, the abil-
ity of the agc control voltage to follow
fading is maximum; therefore this
position is excellent for communica-
tion work where rapid nonselective
fading prevails. The negative agc
voltage from the i-f signal filter (re-
sistor R556 and capacitor C544) is
applied to the second filter (resistor
R557 and capacitor C545) for a-f fil-
tering. The time constant is deter-
mined solely by the capacitance and
resistance connected to the agc line.

(2) MED. In the medium position. capaci-
tors C546 and C547 are connected
across C545 by switch S104, so that
the time constant of the agc line is
increased.

(3) SLOW. In the SLOW position, the
ability of the receiver to follow fad-
ing is minimum, but this position is
very useful for telegraphy work since
the age holds receiver gain constant
between code groups. When AGC
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switch S104 is in this position, ca-
pacitors C546 and C547 are still used
to determine the time constant, but
their capacitance appears to be about
10 times as large as in the MED.
position. This apparent increase in
value is achieved by Miller effect in
the triode section, one-half of V511,
a miniature duo-triode 12AU7. One-
half of V511 is a d-c amplifier with
the control grid connected to the agc
line; plate (pin 6) 1is connected
through load resistor R560 to B+.
The amplified agc voltage across R560
is applied to capacitor C546. The ca-
pacitance between control grid (pin
7) and plate (pin 6), in this case 2
microfarads, is multiplied by the gain
of the tube to give a total apparent
input capacitance between control
grid and cathode (pin 8) of 26 uf.
This capacitance, together with the
remaining capacitance and resistance
of the agc line, further increases the
time constant. Cathode resistor R559
serves as part of the bridge circuit
for the CARRIER LEVEIL meter
M102.

d. CARRIER LEVEL Meter Circuit. The
CARRIER LEVEL meter indicates the relative
strength of incoming carrier signal to assist in
tuning, calibration, and alinement. B - voltage
is applied to the plates of V506 and section A
of V511, through a decoupling and filtering
network consisting of C530, L503 and C531.
R538 provides additional decoupling for sixth
i-f amplifier V506 and R560 is the plate load
resistor for agec time constant tube V511,
The cathode (pin 7) of V506 returns to
ground through minimum bias resistor R536
and CARR-METER ADJ R537. The cathode
resistor for V511 is R559. The CARRIER
LEVEL meter, M102, is connected between the
cathode of V511 and the junction of R536 and
R537. For simplification, the remaining circuit
elements of the sixth i-f amplifier and those of
the time constant tube are not shown on the
simplified schematic (fig. 43). The equivalent
resistances of V506 and V511 are shown as
resistors connected by dashed lines to the
cathodes and plates of the tubes. The input to
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the circuit is the agc voltage from the agc
rectifier, one-half of V510. The circuit arrange-
ment is a bridge with the plate circuits of
V506 and V511 as the upper arms and the
cathode circuits as the lower arms. V506 is a
pentode and has a relatively high value of re-
sistance which is constant. The voltage drop
across this resistance is constant and provides,
with R536 and R537, a steady reference volt-
age to CARRIER LEVEL meter M102. The
equivalent resistance of the age time constant
tube, which is in series with R599, is changed
readily. In the absence of agc voltage, as a re-
sult of no carrier being received or the carrier
level being below the threshold of the age cir-
cuit, no bias is applied to the control grid (pin
7) of V511. Under these conditions, the voltage
drop across the triode and the pentode is the
same since they are effectively in parallel
across the same power supply. No difference of
potential exists across meter M102. When a
signal is received, age voltage is developed. The

amplitude of the agc voltage is dependent on
the signal level. The higher the level of the
signal, the larger the agec voltage developed.
The agc voltage is applied to the grid of V511.
Under those conditions, the cathode-to-plate
current is decreased and the voltage drop
across the tube is increased. This results in a
change of potential at the cathode, and, since
no change occurs in the pentode, a voltage dif-
ference is produced across the meter terminals
which represents the relative level of the signal
being received.

73. Cathode Follower (fig. 44)

The cathode follower, one-half of V511, uses
a section of miniature duo-triode 12AU7 tube
to couple 455 kc from the high-impedance sec-
ondary winding of T505 to a low-impedance
cable. This matching is necessary when oper-
ating Radio Receiver R-391/URR with exter-
nal equipment such as frequency shift teletype-
writer or single side band equipment.
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Figure 43. Carrier level meter circuit, simplified seliematic diagram.
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a. The cathode (pin 3) is connected, through
bias resistor R549 and load resistor R550, to
ground. Since capacitor C537 offers a low-
impedance path to the i-f signal, the signal is
developed only across R550. The plate (pin 1)
is connected directly to 180 volts through a pi
type filter consisting of C530, L.503, and C531.

b. The control grid receives the 455-ke signal
from T505 in the output circuit of fifth i-f
amplifier V505. The plates serves as the ground
return for signal current, since all signal at the
plate is returned to the cathode by filter L503,
C530, and C531. The i-f output signal is devel-
oped across R550, the cathode load resistor,
and is applied through C538, jack J512, plug
P112, and the coaxial cable, to 50 OHM IF
OUTPUT receptable J106.

c. The cathode follower is particularly well
suited to this application since external load
variations have no effect on the input circuit,
and no gain or distortion is introduced in this
type of circuit.

74. A-f Amplifier and Filter Circuit
(fig. 45)

A-f Amplifier, one-half of V601, amplifies
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the audio signal from the positive-peak limiter
and applies the signal through the filter circuit
to the local audio and the line audio channels.
The filter circuit selects the range of audio fre-
quencies that are applied to the local and line
audio channels. The filter circuits eliminate
certain audio frequencies from the local and
line audio channels; thus noise and interfering
signals are reduced appreciably in the output
circuits and greater intelligibility of received
signals results.

a. Bias voltage for the a-f ampl, one-half of
V601, is developed across cathode resistor
R602, which is connected between cathode
(pin 8) and ground. The control grid (pin 7)
returns to ground through resistor R601. B+
is applied to the plate (pin 6) through choke
L601, a decoupling circuit (resistor R603 and
capacitor C601), and the primary of trans-
former T601. Additional decoupling and filter-
ing for all the a-f stages is provided in the B+
line by choke L601 and capacitor C103. The
decoupling circuits, by presenting a low-imped-
ance path tc ground for the a-f signal, prevent
audio modulation of the B+ voltage which
would cause interference in other circuits.
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b. The audio signal output from the limiters
is developed across grid resistor R601 and ap-
plied to the control grid of section A of V601.
After amplification, the signal appears across
the primary of transformer T601. Capacitor
C602, which is in parallel with the primary of
transformer T601, improves the frequency
characteristics of the stage by correcting the
transformer impedance in the middle and up-
per a-f ranges. From the secondary of trans-
former T601, which has a nominal impedance
of 600 ohms to match the input of the filter
circuits, the signal is applied through the filter
to LINE GAIN potentiometer R103, LOCAL
GAIN potentiometer R104, and resistor R105,
which are connected in parallel and also have
a nominal impedance of 600 ohms to match the
output of the filter circuit. The portion of the
signal voltage that is applied to the line audio
channel depends on the position of the arm of
LINE GAIN potentiometer R103, and the por-
tion of the signal voltage that is applied to the
local audio channel depends on the position of
the arm of LOCAL GAIN potentiometer R104.

c. Before the signal arrives at the LINE
GAIN and LOCAL GAIN potentiometers, it
passes through AUDIO RESPONSE switch
S102. In the WIDE position of this switch, no
frequency-selective circuits are inserted into
the signal path; in the MED. position, the low-
pass filter is inserted; and in the SHARP
position, the band-pass filter is inserted. These
filters determine the range of frequencies
which will be applied to the input of the suc-
ceeding stages. To maintain the same signal
level regardless of the setting of switch S102,
attenuator pads are connected into the circuit
in the WIDE and MED. positions of the switch.
These pads, consisting of R106, R107, and
R108 in the MED. position, and R109, R110,
and R111 in the WIDE position, bring the total
insertion loss in these positions up to that in
the SHARP position. The MED. position of
the switch is for use when the greatest intel-
ligibility of voice reception is desired. Filter
FL602 attenuates the higher audio frequencies
as well as noise or adjacent-channel interfer-
ence that might appear when the WIDE posi-
tion is used. In addition, filter FL602 is used
with the line audio channel to prevent cross
talk (or splattering) in telephone lines as a
result of the presence of high-frequency audio

components which tend to couple into adjacent
lines, through the capacitance between the
lines. In the SHARP position the input to the
local and line audio channels is fed through an
800-cps band-pass filter (FL601). This filter is
designed to attenuate by at least 6 db all signals
below 600 cps and above 1000 cps, and by at
least 30 db all signals below 400 cps and above
1200 cps. When utilized by the operator, this
circuit facilitates the reading of radio tele-
graph signals by excluding noise and adjacent-
channel interference.

75. Local Audio Channel (fig. 46)

The local audio channel consists of two
stages of class A amplification. The first stage,
local a-f amplifier one half of V602, amplifies
the audio signal from the a-f amplifier and
applies this signal to the second stage. The
second stage, local a-f output tube V603, ampli-
fies the power of the audio signal from the
local a-f amplifier to a suitable level for oper-
ating a loudspeaker or a headset. Three dif-
ferent types of feedback are incorporated in
this channel to obtain the required output im-
pedance and frequency response.

a. Bias voltage for the local a-f amplifier is
developed across resistors R604 and R609,
which are connected in series between cathode
(pin 3) and ground. The control grid (pin 2)
returns to ground through LLOCAL GAIN po-
tentiometer R104. B+ is applied to the plate
(pin 1) through plate load resistor R605 and a
low pass filter consisting of choke 1601 and
capacitor C103. This circuit provides filtering
and prevents audio signals from entering the
common power supply circuits. Bias voltage for
V603 is developed across resistors R608 and
R609, which are connected in series between
cathode (pin 7) and ground. The control grid
(pin 1) returns to ground through resistor
R607. B+ voltage from the filter circuit is ap-
plied directly to the screen grid (pin 6) and
through the primary of transformer T602 to
the plate (pin 5).

b. The signal voltage from the a-f amplifier
is developed across the total resistance of
LLOCAL GAIN potentiometer R104. A portion
of this signal voltage, depending on the posi-
tion of the potentiometer arm, is applied to the
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control grid (pin 2) of V602. The signal is
amplified in V602 and appears across plate load
resistor R605. The signal then is applied to the
control grid (pin 1) of V603, through coupling
capacitor C603, where it is power amplified.
The output from the stage is impedance matched
to 600 ohms by transformer T602. The primary
of transformer T602 is shunted by capacitor
C604, which improves the frequency character-
istics of the stage by correcting the trans-
former impedance in the middle and upper
audio-frequency ranges. The secondary wind-
ing consists of two single windings connected
in series by a jumper between terminals 4 and
5. One end (terminal 6) is connected to ground.
The signal across the secondary winding is ap-
plied across resistors R127 and R128, which are
connected in series between terminal 3 of trans-
former T602 and ground. The signal across re-
sistors R127 and R128 is applied to pin H on
REMOTE CONTROL jack J105 and terminal 6
of TB102. The REMOTE CONTROL jack (pin
H) is for side tone connection from an associ-
ated transmitter. The signal from terminal 6
of TB102 normally is applied to a speaker, and
the signal from terminal 8, which is at a lower

power level because of the voltage divider ac-
tion of resistors R127 and R128, normally is
applied to a headset. To facilitate connections,
the signal from terminal 8 of TB102 is also
available at PHONES jack J103 on the front
panel of the radio receiver.

¢. Negative voltage feedback, negative cur-
rent feedback, and positive voltage feedback
circuits are incorporated in the local audio
channel to obtain the required output imped-
ance. The negative-voltage-feedback loop con-
sists of resistors R606, R604, and R609. This
circuit reduces the internal impedance of the
amplifier and the overall gain, and results in
improved stability. Harmonic distortion, noise,
and hum also are reduced, since they are fed
back with the original signal and reduced in
amplitude in proportion to the reduced gain.
Negative current feedback is produced by un-
bypassed resistors R608 and R609 in the cath-
ode circuit of V605 and R604 in the cathode
circuit of the local a-f amplifier. This negative
current feedback increases the internal imped-
ance of the amplifier. The ratio between the
amounts of the two types of feedback is ad-
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justed to set the internal impedance of the
amplifier to 600 ohms. A small amount of posi-
tive voltage feedback is applied to the cathode
through resistor R606. This eliminates the
negative feedback at the cathode that is intro-
duced through resistor R604. The gain of the
local a-f amplifier is therefore equivalent to
that produced in a similar amplifier stage em-
ploying a cathode bypass capacitor and no
negative current feedback.

76. Line Audio Channel (fig. 47)

The line audio channel is similar to the local
audio channel, which was explained in the pre-
vious paragraph; however, it is designed to
feed a balanced line having an impedance of
600 ohms, and it has provision for monitoring
the output level of the channel with a LINE
LEVEL meter, M101.

a. Bias voltage for the line a-f amplifier is
developed across resistors R628 and R633,
which are connected in series between the cath-
ode (pin 8) and ground. The control grid (pin
7) is connected to ground through LINE GAIN
potentiometer R103. B+ voltage is applied to
the plate (pin 6) through plate load resistor
R629 and a decoupling circuit consisting of
resistor R634 and capacitor C609. The B+
voltage is obtained from the power supply
through a low pass filter consisting of filter
choke L601 and capacitor C103, which provides
filtering and prevents audio signals from enter-
ing the common power supply circuits. Bias
voltage for V604 is developed across resistors
R632 and R633, which are connected in series
between the cathode (pin 7) and ground. The
control grid (pin 1) is connected to ground
through resistor R631. B+ voltage is applied
directly to the screen grid (pin 6) and through
the primary of transformer T603 to the plate
(pin 5).

h. The signal path through line a-f amplifier
and line a-f output tube, is identical with the
signal path through local a-f amplifiers. The
three types of feedback circuits explained in
paragraph 75 are also applicable to section B
V602 and V604. The output circuit of the line
audio channel differs from that of the local
audio channel in that terminals 4 and 5 of
transformer T603 are connected directly to ter-

minals 11 and 12 of TB101. A jumper is nor-
mally connected between these terminals of
TB101 except under conditions where a balanc-
ing network is required to correct the terminal
impedance of a line connected to terminals 10
and 13 to 600 ohms. The end terminals (3 and
6) of the transformer are connected to an
H-type attenuator, consisting of resistors R112
through R116, which reduces the output from
approximately 250 milliwatts so that a maxi-
mum of 10 milliwatts (+10 dbm) of a-f power
is supplied to a 600-ohm balanced line con-
nected to terminals 10 and 13 of TB101, as well
as to terminals A and J of REMOTE CON-
TROL receptacle J105. (The H-type attenuator
is used to reduce the power level by 14 db to
permit the use of a meter having a 4-db sensi-
tivity and still achieve a —10 dbm output
level.) Output is applied to the remote-control
receptacle only when the break-in relay switch,
S106, is in the OFF position. LINE LEVEL
meter M101 is connected across the output-
transformer secondary, to indicate the level of
the signal being applied to the balanced line.
This meter is calibrated in vu which are based
on a zero reference level pure sine wave of
milliwatt into 600 ohms or 0 dbm. For example,
a reading of —20 vu or +3 vu would be equiva-
lent to —20 dbm or +3 dbm. The face of the
meter has two scales: the upper scale is cali-
brated to read directly in vu when LINE
METER switch S101 is set to 0 vu; the lower
scale is calibrated from 0 to 100, ending at a
point opposite 0 vu on the upper scale. When
the output of the receiver is fed into a tele-
phone line, the meter circuit is used to show
the line input level. Meter M101 has an imped-
ance of 3,900 ohms. Resistor R101 is connected
in series with M101 to match its impedance to
the amplifier and to obtain the ballistic charac-
teristic necessary for following audio-ampli-
tude changes. To change the range of the meter,
switch S101 selects either of two pads or per-
mits direct connection to the meter. For the
—-10 vu range, the connection is direct; for the
0 vu range, a pad consisting of R117, R118,
and R119 is used; and for the +10 vu range a
pad consisting of R120, R121, and R122 is used.
Pads are used as range multipliers to maintain
the impedance match. A fourth position of the
switch, OFF, disconnects the meter from the
circuit and substitutes R102 in its place to
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maintain the impedance match required across
the secondary winding of T603.

77. Squelch Circuit (fig. 48)

The squelch circuit utilizes one-half of a
12AU7 dual-triode tube which is connected as
a d-c amplifier. The squelch circuit eliminates
noise signals in the output of the audio ampli-
fiers when signals are not being received, or
when the signal level of the desired carrier is
too low for useful reception.

a. Fixed cathode bias is developed across re-
sistor R612, which is also part of a voltage-
divider circuit consisting of resistors R612 and
R613 connected between B+ and ground. B+
voltage is only supplied to the plate (pin 1) of
V601 through the coil of relay K601 and the
voltage divider when the FUNCTION switch
S107 is in the SQUELCH position.

b. In the absence of a carrier-frequency sig-
nal or when a weak carrier-frequency signal is
being received no negative bias is applied to
the grid (pin 2) of V601. The tube conducts
and plate current flows through the coil of
relay K601 energizing the relay and closing
contacts 1 and 2. Contact 1 is connected to
terminal 3 of T601, and contact 2 is connected
to ground ; therefore, when these contacts close
the secondary winding of transformer T601 is
shorted, and the audio amplifiers are disabled.
When a carrier-frequency signal of sufficient
level is received, the voltage across the diode
load (resistors R539 and R540) becomes more
negative. This negative voltage, which is ap-
plied to the control grid (pin 2) of V601
through resistor R610, causes the plate current
to decrease. When the plate current decreases,
relay K601 is de-energized and contacts 1 and
2 open; the ground is thereby removed from
terminal 3 of transformer T601 and the re-
ceived signal appears in the output of the audio
amplifiers. Bypass capacitor C605, between the
grid (pin 2) of V601B and ground, prevents
chattering of the relay which might be caused
by audio frequency signals. The position of the
RF GAIN control determines the level to which
the incoming signal must rise before it can
operate the relay circuit.

c. A carrier-control circuit also is incorpo-
rated in relay K601. When an adequate signal
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is received, relay K601 is de-energized, contact
1 makes with contact 3. With the FUNCTION
switch, S107 and BREAK IN switch S106 set
to SQUELCH and OFF positions, respectively,
the closing of these contacts will complete the
carrier-control circuit of a transmitter through
terminal K of REMOTE CONTROL receptacle
J105.

78. Calibration Oscillator
(figs. 49, 50, and 51)

The function of the calibration oscillator and
the associated circuits is to provide a secondary
standard frequency in 100-kc steps in the fre-
quency range .5 to 32 me, for use in calibrating
Radio Receiver R-391/URR. The calibration
oscillator, one-half of V901, supplies a crystal
controlled 1-mc signal to synchronize multi-
vibrator V902.

a. Resistor R901 provides d-c¢ bias to the
control grid (pin 1) and limits crystal current.
B+ is applied to the plate (pin 1), through
series dropping resistor R902, from a low pass
filter LL902 and C907, when the FUNCTION
switch (S107) is set to the CAL position.

b. The calibration oscillator uses one one-
half of a miniature dual-triode tube, type
12AU7 V901, as a Pierce oscillator. The crystal
(Y901), connected between the control grid
and the plate circuit, takes the place of the con-
ventional tuned circuit. D-¢ plate voltage is
blocked from the crystal by capacitor C904.
Capacitor C905 is used to make the plate cir-
cuit look capacitive rather than purely resis-
tive. To maintain oscillation at the resonant
frequency of the crystal circuit, feedback is
applied through the total capacitance existing
between the control grid (pin 2) and cathode
(pin 3). The amount of feedback is fixed by
the voltage-divider action of the crystal im-
pedance at resonance and parallel capacitors
C901 and C903. Capacitor C901 is variable and
it permits adjustment of the resonant fre-
quency over a small range. Its use is described
in paragraph 136. 1.902 and C907 serve to iso-
late the power supply from the r-f circuits.

79. Multivibrator V902 (fig. 50)

The 1-mc signal from the calibration oscil-
lator is used to synchronize the multivibrator
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CALIBRATION OSCILLATOR
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S 22k
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- FUNCTION
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NOTES! JII6-A SEE NOTE 3
L UNLESS OTHERWISE SHOWN, 3 6 TO R-F, I-F, AND
RESISTORS ARE IN OHMS, 6 3 A-F CIRCUITS
CAPACITORS ARE IN UUF. o
2. SWITCH IS VIEWED FROM THE 2
END OPPOSITE THE KNOB.
3.SWITCH SIO7 IS SHOWN IN POSITION.
ol
PI20-3
J620-3
+180V  TMg56-48

Figure 49. Calibration oscillator, scliematic diagram.

at 100 ke. Since the multivibrator output (a
square wave) is composed of a large number
of harmonics, it is capable of supplying all the
calibrating signals required to cover the fre-
quency range .5 to 32 mc.

a. Initial positive bias for the control grids
(pins 2 and 7) is supplied from B+ through
filter choke 1.902, voltage-dropping resistor
R904, and grid resistors R906 and R908. Choke
L902 and resistor R904 are bypassed by C907
and C913, respectively, to provide a low imped-
ance path to ground for r-f signals. A positive
voltage, greater than that applied to the grids,
is applied to the plates (pins 1 and 6) through
resistors R903, R905, and R907. All B+ volt-
ages are applied thru FUNCTION switch S107,
front, when set to the CAL position.

b. The output of the calibration oscillator is
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coupled, by means of capacitor C906, to the
multivibrator, a free-running relaxation-type
oscillator employing a miniature dual-triode
tube, type 12AU7. Oscillation is sustained by
the feedback from the plate of one tube section
to the grid of the other tube section. The free-
running frequency prior to synchronization by
the crystal oscillator is determined by the time
constants of R906 and C908 for tube section A,
and of R908, C909, and C912 for tube section
B. Grid coupling capacitors C908, C909, and
C912 are not of the same value, since compen-
sation must be made for the grid input im-
pedance of buffer amplifier V901, which is
effectively across one tube section of the multi-
vibrator. C912, being adjustable, permits syn-
chronization at 100 kc¢. This adjustment is
made and set permanently by the manufac-
turer, and no readjustment will be required.
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Figure 50. Multivibrator scliematic diagram.

80. Buffer Amplifier (fig. 51)

The buffer amplifier is a triode section of a
dual-triode tube, tvpe 12AU7. The buffer am-
plifier amplifies and distorts the output of the
multivibrator, and isolates the multivibrator
from the fArst r-f amplifier.

a. Resistor R911, connected to pin 7, serves
as the grid return, and cathode resistor R909,
connected to pin &, maintains a constant bias
on the control grid. Cathode bypass capacitor
C911 offers a low-impedance path to ground
for r-f signals. B+ is applied to the plate
(pin 6) through a filter circuit composed of
choke 1.902 and bypass capacitor C907, and
through resistor R910 and choke 1.901. To in-
crease the higher harmonics in the vicinity of

25 me and thus to flatten the overall frequency
response, L9901 and R910 form a low-Q reso-
nant circuit with the output capacitance of
V901.

b. The 100-kce signai from the multivibrator
is applied, through capacitor C910, to the
buffer-amplifier control grid. The output from
the plate (pin 7) is applied to the input circuit
of the first v-f amplifier, V201.

81.

The power circuits provide regulated B+
voltage to all stages, heater voltages for the
filaments of all tubes, d-c voltage to operate
relay circuits, and a-c¢ voltage for the crystal-
oven heater circuits. The power supply con-
sists of two sections or components, Power

Power Circuits
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TM856-50

Figure 51. Buffer amplifier, schematic diagram.

Supply PP-621/URR and the voltage regulator.
Operation of the FUNCTION switch (S107)
connects the a-c power input to the power sup-
ply in all positions except OFF.

a. Power Supply PP-621/URR (fig. 52).
(1) The power supply operates from
either 115 or 230 volts, 48 to 62 cycles

and supplies a 300-volt, unregulated,
rectified voltage to the voltage-regula-

tor circuits, 6 volts dec to the relay
circuits, and 25.2 volts ac to the fila-

ment and oven-heater circuits. Pri-

mary power is connected to the power
supply through receptacle J104. The

primary of transformer T801 is
connected, through the line filter
(FL101), 3-ampere a-c fuse F101,

switch S801, and FUNCTION switch
S107 to terminals A and D of power
receptacle J104. A pi-type filter,
FL101, provides adequate filtering of
each side of the line to prevent the
entrance of noise and interference
from external sources. Transformer
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(2)

T801 contains two separate primary
windings to permit selection, by use
of switech S801, of either 115-volt or
230-volt operation. For 115-volt oper-
ation S801 connects the two primary
windings in parallel and for 230-volt
operation, S801 connects the windings
in series.

The ends of the high voltage second-
ary (terminals 5 and 7) of trans-
former T801 are connected to the
plates (pins 1 and 6) of rectifiers
V801 and V802, respectively. The cen-
ter tap of transformer T801 (termi-
nal 6) is grounded. The tubes, V801
and V802, are connected as diodes in
a full-wave rectifier circuit. Each
cathode (pins 3 and 8) has a pro-
tective resistor between it and the
common connection at J818 terminal
5. These resistors (R801, R802, RR03
and R&04) limit the maximum cur-
rent of each diode. The low voltage
secondary (terminals 8 and 10) of
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Figure 53. Voltage regulator circuit, schematic diagram.
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T801 supplies 25.2 volts to the recti-
fier tube heaters, all remaining heat-
ers, dial lamps, and oven heater cir-
cuits. A tap (terminal 9) on this
winding provides 12 volts to a dry
disc rectifier (CR801), the d-c output
of which supplies 6 volts for operation
of the antenna relay K101 and the
break-in relay K602 through the
FUNCTION and BREAK IN switches.
The high voltage d-c output from the
power supply is filtered by input ca-
pacitor C101 before being applied to
the voltage regulator circuits.

b. Voltage Regulator (fig. 53). The function
of the voltage regulator is to insure that the
output voltage of Power Supply PP-621/URR
remains constant, regardless of changes of load
current drawn from Power Supply PP-621/
URR or changes in the input voltage. The out-
put from the power supply is fed to the voltage
regulator through a 3/8-ampere fuse, F102.
The voltage-regulator circuit includes the fol-
lowing: two dual-triode tubes, type 6082 (V605
and V606), which function as a variable series
resistance to regulate the d-c output voltage;
a miniature pentode tube, type 6BH6 (V607),
which is a d-c amplifier to control the series
resistance of V605 and V606 in accordance
with voltage variations originating either in
the power supply or in the receiver B+ load;
and two cold-cathode tubes, type 5651 (V608
and V609), which provide a constant reference
voltage for V607. The voltage regulator sup-
plies a regulated 180 volts dc to the vfo and
crystal oscillator subchassis, to the bfo stage
when BFO switch S103 is set to ON, and,
through FUNCTION switch S107, to the
squelch circuit and to the i-f, a-f, r-f, and cali-
bration oscillator circuits. The four plates of
V605 and V606 (pins 2 and 5) are all tied
together and connected directly to the unregu-
lated dc; the four cathodes (pins 3 and 6) are
connected in parallel by four resistors (R619
through R622), to balance the distribution of
load current. The voltage appearing at the
cathodes is determined by the voltage drop
across the tube resistance, which is controlled
by the bias appearing on the four parallel-
connected grids. If either the unregulated volt-
age or the regulated voltage changes, V607
will convert the change into a comparative

bias-voltage change, and the resistance of the
series regulators will change in a direction to
correct the initial change. A series circuit con-
sisting of voltage reference tubes V608 and
V609 and resistors R625 and R626 is connected
across the voltage-regulated output circuit. Re-
sistor R627 across V608 insures that both ref-
erence tubes receive proper starting voltage. A
characteristic of these tubes is that the voltage
drop across their terminals remains nearly
constant in spite of changes in current. There-
fore, any voltage variation that takes place
across the series circuit appears across R625
and R626. The drop across R626 is applied,
through resistor R624, to the control grid (pin
1) of V607, and amplified variations are pro-
duced across plate load resistors R614 and
R615. Resistor R618, which is bypassed by
C606, provides a fixed positive bias to the cath-
ode (pin 2). These amplified voltage variations
then are applied to the parallel-connected con-
trol grids of V605 and V606. The circuit oper-
ates in the following manner: If the d-c voltage
at the control grid of V607 increases, because
of an increase of current in the load, the volt-
age on the plate circuit will drop, producing a
less positive voltage on the parallel-connected
grids of V605 and V606, which increases the
resistance of the tubes, and, consequently, the
voltage drop across the tubes. Thus the output
voltage from the cathode circuit of V605 and
V606 will decrease by an amount equal to the
positive bias fed to the d-c amplifier control
grid. The reverse action will take place when
the current in the load decreases. The action is
automatic and produces a nearly constant out-
put voltage. In addition to controlling voltage
variations caused by changes in load, the volt-
age regulator serves to eliminate ripple and
hum components that are not removed com-
pletely by the RC filter, and variations due to
line-voltage changes. Compensation for 120-
cps ripple is provided through capacitor C608,
which applies the ripple voltage to the control
grid (pin 1) of the d-c amplifier. The screen
grid (pin 6) is connected, through a voltage
divider (resistors R616 and R617), to the un-
regulated voltage ahead of the regulator tubes.
Therefore the screen-grid voltage varies in
phase with the control-grid voltage of the d-c
amplifier. This increases the effectiveness of
the amplifier in maintaining constant output
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voltage. R614, HUM BAL control, is an adjust-
ment for presetting the amount of the ripple
voltage fed back to the control grids of V605
and V606 to minimize the hum in the output,
and with R615 applies B+ to the plate of V607.
Capacitor C606 adjusts the phase of the hum
components of the cathode voltage to produce
more complete hum cancellation in the output.

c. Filament and Oven Heater Circuits (fig.
54). Filament voltages of 6.3, 12.6, and 25.2
volts are required for the tubes in the receiver.
Dial lamps I 101 and I 102 and filaments that
require 25.2 volts are connected in parallel with
the filament winding. The filaments requiring
6.3 or 12.6 volts are connected in series cir-
cuits. To prevent interstage coupling of high-
frequency signals through the filament circuits,
the following capacitor and choke coil com-
binations are used: L242 and ('326; 1.243 and
C327: 1.244, C328, and C329; 1.245, C330, and
C331; L.247, €332, and C340; 1,403, C437, and
C410; L404 and C112; [L.405, C413, and (C436;
and L706, C712, and C713. Limiting vesistor
R411 limits the veltage across V401, V402, and
V201 to 18 volts. To maintain constant heater
voltage and thus stabilize the operation of the
vfo tube (V701 and the bfo tube (V508), bal-
last tube 277 i« connected in series with the

filaments ¥ v {01 and VH0K. 25.2 volts is ap-
plied to 'Hic -rystal oscillator and the vfo oven
when # + OVENS switch S108 is set to ON,

and 1 the calibration-oscillator oven at all
times ihe crystal-oscillator oven (HR401), the
vfo sven (HR701) and the calibration oscilla-
tor nven (HR901) serve to further improve
the stability of the vfo, the calibration-oscilla-
tor, and the crystal-oscillator circuits. The

ovens are thermostatically controlled by ther-
mostatic switches S405 and 8701, in the
crystal-oscillator and vfo oven circuits, respec-
tively, and by the unmarked switch in the
calibration-oscillator oven circuit. To prevent
electrical interference due to arcing at the con-
tacts of the thermostatic switches, capacitors
C434, C435, C710 and CT711, and coil L705 are
connected across the contacts.

82. Function Switch S107 (fig. 55)

a. The FUNCTION switch performs simple
switching operations which affect the entire
operation of Radio Receiver R-391/URR. Each
mode of operation and each stage is affected
by the position of the segments of the front
and rear sections of this switch. A thorough
understanding of the switch is essential for
successful trouble-shooting and maintenance.

b. Figure 55 shows the six positions of the
FUNCTION switch. For clarification of its op-
eration, only those circuits which are closed by
the switch segments are identified. For exam-
ple, although a jumper connects terminals &
and 10 together and to ground, a ground con-
nection is only shown to terminal 10 in the
STANDBY position since, the segment does
not contact terminal 8 in this position. The
table below shows the circuits affected in each
of the positions of the switch as related to the
control knob indication. The primary power is
applied to Power Supply PP-621/URR through
a cam-operated switch section at the front of
8107 in all positions except OFF. The following
chart shows the completed contacts and circuits
for the six positions of FUNCTION switch
S107.

Switch contacts shorted

Position

par. 83).

Circuits
Front Rear
OFF None None Primary power is disconnected from the veceiver (fig. 52).
STANDBY None 9 to 10 Primary power is applied to the receiver (fig. 52). Terminal 2 of CR801 is
grounded, applying 6 volts dc to antenna relay K101 grounding the
antenna input at J107 and J108. 180 volts dc is removed from the v-f,
i-f, and a-f stages.
AGC 12 to 3 1to?2

+180 volts de is applied to the r-f, and a-f stages. Age voltage at contact 7
of 8107 is not grounded. Ground is removed from terminal 2 of CR801
removing energizing voltage to antenna relay K101. Contacts 1 and 2 of
$107 connect terminal 1 of CR801 and contact 8 of S106 to terminal 4
(coil) of break-in relay K602. Break-in operation is made available
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82b (contd)

Switch contacts shorted

12to 11 4tob

Position Circuits
Front Rear
MGC 12to 3 3to2 The conditions for MGC are the same as for AGC except the agc bus is
grounded through contact 7.
CAL 12to 3 8to9 180 volts dc is applied to the 1-f, i-f, a-f, and calibration oscillator stages.
12 to 10 Terminal 2 of CR801 is grounded applying 6 volts dc to antenna relay

K101 grounding the antenna input at J107 and J108.

SQUELCH 12to 3 1to 2 The conditions for SQUELCH are the same as for AGC except +180 volts

dc is applied to the squelch tube V601. Carrier control circuit is made
available (par. 83).

83. Control Circuits (fig. 56)

a. When using Radio Receiver R-391/URR in
connection with a transmitter, it is necessary
to disable certain receiver circuits during
transmission to prevent damage and to silence
the receiver. When FUNCTION switch S107
is set to STANDBY, segment 2 is across ter-
minals 9 and 10 (fig. 56), and ground is applied
to terminal 2 of rectifier CR801, thus antenna
grounding relay K101 is energized. The mov-
able contacts of this relay are connected to
ground, therefore the contacts short circuit the
antenna input at receptacle J107 or J108. No
r-f energy can enter the input circuits of Ra-
dio Receiver R-391/URR. When FUNCTION
switch 8107 is at CAL position the r-f input
is shorted to ground in the same manner as
described above, except that segment 1 is
across terminals 9 and 8. This prevents r-f sig-
nals from entering Radio Receiver R-391/URR
to produce false beat notes with the output of
the calibration oscillator. When FUNCTION
switch S107 is at AGC, MGC, or SQUELCH,
the coil of break-in relay K602 is in parallel
with the coil of antenna grounding relay K101.
By applying a ground connection, by means of
auxiliary equipment, to terminals 9 of TB101
or B of REMOTE CONTROL jack J105 and by
turning BREAK IN switch S106 to ON, seg-
ment 3 is across terminals 8 and 10, the an-
tenna grounding relay K101 and break-in relay

108

K602 are energized. The antenna input and
audio output are short-circuited to ground.
Thus Radio Receiver R-391/URR is disabled
during the operation of a local transmitter if
it is connected for remote operation. With the
BREAK IN switch in the OFF position, line
audio output is applied to terminals A and J
of REMOTE CONTROL receptacle J105 to
permit remote net operation. To permit carrier
control operation, FUNCTION switch S107
must be set to SQUELCH (terminals 4 and 5
are connected), and BREAK IN switch is set
to OFF (terminals 5 and 6 are connected). The
carrier control line is terminated at K of RE-
MOTE CONTROL jack J105. When BREAK
IN switch S106 is at the ON position, the car-
rier control line terminating at K of REMOTE
CONTROL jack J105 is disabled by opening
the lead from contact 3 of relay K601.

b. Diode rectifier CR101 is used when Radio
Receiver R-391/URR is connected in diversity
systems (fig. 2). Its function prevents the age
circuits of the passive receiver from loading
down the agc circuits of the controlling re-
ceiver and to further reduce the gain of the
passive receiver by placing the age voltage on
its controlled stages. The crystal diode permits
agc current flow in one direction only, thus the
active set has agc control over the auxiliary
equipment.
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Section Il

ANALYSIS OF THE AUTOTUNE-DRIVEN

MECHANICAL TUNING SYSTEM

84. General Principles of Operation
(fig. 57)

a. The Autotune-driven mechanical tuning
system of Radio Receiver R-391/URR controls
the permeability-tuning and switching elements
to provide continuous tuning of the receiver
over a range of .5 to 32 mc, in 32 steps (bands).
Each band is tuned over a range of 1 mec ex-
cept for the first band, which is tuned from .5
to 1 me. The frequency selected is indicated on
a counter-type dial, which shows the frequency
in kilocycles. Figure 57 shows a simplified block
diagram of the tuning system.

b. Operation of the Autotune-driven MEGA-
CYCLE CHANGE knob is limited to approxi-
mately ten turns by its multiturn positioning
head. As the positioning head rotates, the first
variable i-f frequency is varied from 9 to 18
mec for the frequency range of .5 to 8 me. (On
the other ranges, although the slug (tuning-
core) racks are moved, this circuit is disabled.)
At the same time, the switches in the first and
second crystal oscillators are rotated through
32 positions. The r-f band switch is operated,
by rotation of the megacycle-change multiturn
positioning head, through a Geneva system
and an overtravel coupler. In addition, the
starting point from which a given slug rack is
moved by the kilocycle-change multiturn posi-
tioning head is established, through a differen-
tial, by the megacycle-change multiturn posi-
tioning head. The slug racks thus affected are
those controlling the ranges 16 to 32 mc, & to
16 mc, 4 to 8 me, and 2 to 4 me.

c. The Autotune-driven KILOCYCLE
CHANGE knob is connected directly through
its positioning head, to the vfo and, through
the gear train, to the first variable i-f can rack,
and the antenna, r-f amplifier, and second vari-
able i-f slug racks. The KILOCYCLE CHANGE
knob also is connected to the same differential
as the MEGACYCLE CHANGE knob to pro-
vide movement of the slug rack in the four
bands mentioned in subparagraph b above
from the starting point established by the
MEGACYCLE CHANGE knob. A ZERO ADJ.
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knob on the front panel permits correction,
over a small range, between the kilocycle read-
ing on the counter and the mechanical and elec-
trical tuning system.

85. Functional Analysis

a. It is not intended to give a detailed anal-
ysis of the mechanical design considerations
involved in developing the tuning system, but
rather, to provide suitable information to pro-
mote a general conception of its functioning
by the repairman who might be faced with the
problem of making repairs or adjustments. A
careful study of the material in paragraph 119
relating to mechanical alinement shculd be
made in connection with the following analysis.
Figure 58 shows a more detailed block dia-
gram of the Autotune-driven mechanical tuning
system. As discussed in the theory paragraphs
covering the antenna, r-f, and variable i-f cir-
cuits, the rate at which the frequency-deter-
mining elements of each stage must be changed

s, For example, to cover the .H- to 1-mec
band in the r-f stages requires the movement of
slugs in coils of T201, Z201, Z207, and Z213
from one extreme to the other, or a distance of
approximately 1 inch. However, the slugs in
coils 72219, 7220, and Z221 move less than 13
inch 11 covering this range. Therefore it is nec-
essary to achieve these various lengths of travel
by mechanical gearing, under the control of a
singie multiturn positioning head.

h. Reference to the block diagram (fig. 58)
will show which of the circuits are controlled
by each of the two positioning heads. Starting
at the right-hand side of the drawing, it can
be seen that the kilocycle-change multiturn
positioning head varies the position of the vari-
able-frequency-oscillator slug, the second vari-
able i-f slug rack, the first variable i-f can rack,
the r-f slug rack covering the .5- to 1-mc range,
and the r-f slug rack covering the 1- to 2-mec
range.

. The megacycle-change multiturn position-
ing head through the Geneva system and over
travel coupler, varies the positions of switches
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S201 through S210. This head also selects the
proper crystal frequency for the first and sec-
ond crystal oscillator stages, by operating the
32-position switch through a system of gears.
The megacycle-change multiturn positioning
head rotates switches S401 through S404 in the
first and second crystal oscillators through 32
steps of frequency coverage. These 32 steps are
covered by only 6 transformers or coils, for
each stage. Since each set of coils has a fre-
quency ratio of 2 to 1, it is necessary to have
the positions of the switches change only 6
times for 32 steps of frequency coverage. This
is accomplished by a lost-motion coupler; a
gear large enough to have many teeth but from
which most of the teeth have been removed
except a few which are approximately geo-
metrically spaced around the perimeter of the
gear. A driven gear associated with this gear

will rotate only when it is engaged by one of
the teeth on the lost-motion gear. The mega-
cycle-change multiturn positioning head also
influences, through the differential, the point
at which the motion imparted by the kilocycle-
change multiturn positioning head begins. The
first variable i-f slug rack is driven by the
megacycle-change multiturn positioning head.
The first variable i-f cans are mounted on a
rack which is driven by the kilocycle-change
multiturn positioning head, as required, to keep
these circuits in alinement during tuning.

d. The megacycle-change multiturn pesition-
ing head drives switch S205. The front section
of the switch is used to short-circuit the sec-
ondary winding of the unused adjacent antenna
transformer (next lower in frequency) to pre-
vent interaction with the one being used. The
chart below indicates the winding in use and
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the corresponding winding which is short-
circuited for each of the six positions of S205.

Secondary winding Secondary winding
in use shorted Switch position
L.202 L206 1
L204 1L.202 2
1206 1.204 3
1208 L206 4
L210 L208 5
L212 L1210 6

e. During discussion of the antenna and r-f
circuits (par. 54) a reference was made to the
relationship between the trimmer-capacitor
sections (A and B) of C225. A section of
switch S203 selects the proper capacitor for
tuning out the reactance reflected into the sec-
ondaries of the antenna transformer. The chart
below shows the capacitor or capacitors con-
nected for each position of the switch.

Position C225 Section A C225 Section B
1 in in
2 in in
3 in out
4 in out
5 out in
6 out in

f. Upon inspection of the various gears em-
ployed. note that each gear in the Geneva sys-
tem actually is composed of two gears which
are adjacent to each other and are loaded by
a spring in opposite directions. This is done to
achieve a constant tension at the point where
the gear is driven or at which it drives an as-
sociated gear. In this manner, lost motion, or
backlash, as a result of play between the gear
teeth, is prevented. All gears and cams em-
ployed are precision-cut, and are designed to
give many years of trouble-free service.

g. The calibration oscillator is not a part of
the tuning system. It provides calibration sig-
nals which are used in correcting for small
errors in tuning made by the mechanical tuning
system. By the usé of the proper calibration
signal and the ZERO ADJ. control, the receiver
counter reading can be made to coincide with
the frequency of the received signal.

h. The ZERO ADJ. knob, which is used when
correcting dial calibration, actually controls a
friction clutch which permits tuning over a
small range (about 6 kc¢) on either side of the
counter reading without moving the frequency
indicator.
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86. Detailed Analysis (fig. 59)

a. General. To facilitate an understanding of
the function and interrelation of the com-
ponents of the mechanical gearing system and
the electrical tuning system, the gears in fig-
ure 59 have been given letter designations as
well as the number of teeth in each gear. The
cams which operate the slug racks are shown as
single units. To achieve stable operation, each
slug rack has a roller at both ends and identical
cams mounted on each end of the cam shafts.

b. Megacycle Change Control.

(1) Asthe Autotune-driven MEGACYCLE
CHANGE control turns, it is limited
to 1014 turns by its multiturn posi-
tioning head. The mc counter wheels
show the frequency band or step se-
lected by the Autotune-driven MEGA-
CYCLE CHANGE control. As the
control is rotated, the wheels are
driven through gears (A), (B), (C),
(D), (E), (F), (RR), (S8), (TT),
(Uv), (VV), (WW), and (XX).

(2) The control operates the first variable
i-f slug-rack cam through gears (A),
(B), (C), (D), (E), (F), and (G).
At the same time, the 32 position crys-
tal oscillator switches are operated by
the control through gears (A), (B),
(C), (D), (E), an Oldham coupler,
gears (H) and (J). The Oldham
coupler is used to correct slight mis-
alinement between the ends of the
shafts which are mechanically coupled
at the crystal oscillator subchassis.

(3) The 6-position r-f band switches are
also operated by the Autotune-driven
MEGACYCLE CHANGE control
through gears (A), (B), (C), (D),
(E), (K), the Geneva system (L),
gears (M), (N), and (P). The Geneva
system provides an intermittent mo-
tion so that the switch is turned to
only one of its six positions. The gear
(L) rotates continuously as the con-
trol is turned. However, the gears
(M), (N), and (P) are driven only
during the part of the rotation of the
gear (L) when the teeth of lost mo-
tion gear (GGG) engage the teeth of
the gear (M).
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(4) The 2-4 mec, 4-8 me, 816 me, and

(5)

16-32 mc r-f slug racks are moved
by both the Autotune-driven MEGA.-
CYCLE CHANGE and KILOCYCLE
CHANGE controls through a differ-
ential gear system. The 2-4 mec r-f
slug rack cam is operated by the
Autotune-driven MEGACYCLE
CHANGE control through gears (A),
(B), (Q), (R), (S), and (T). The
4-8 mec slug rack cam is operated
through gears (A), (B), (Q), (R),
(S), (T), (U), and (V). The 8-16
mc r-f slug rack cam is rotated
through gears (A), (B), (Q), (R),
(S), (T), (U), (V), (W), and (X).
The 16-32 mc r-f slug rack cam is
turned through gears (A), (B), (Q),
(R), (8), (T), (U), (V), (W), (X),
(Y), and (Z).

In each of the steps of frequency cov-
erage, it is necessary to have an exact
reference or stopping position for the
circuit elements controlled by the
Autotune-driven MEGACYCLE
CHANGE. This is accomplished by
the detent bar and the detent mechan-
ism. The detent mechanism has three
equally spaced notches around its
edges (fig. 63). The detent mechanism
is rotated by the megacycle-change
multiturn positioning head and the
detent bar provides an effective stop
at each notch.

c. Kilocycle Change Control.

(1) The KILOCYCLE CHANGE control

is limited to 101% turns by its multi-
turn positioning head. The k¢ counter
wheels show the frequency selected by
the Autotune-driven KILOCYCLE
CHANGE control. To permit over-
lapping of each band selected, the fre-
quency range of this control is greater
than 1 mec. As the Autotune-driven
KILOCYCLE CHANGE control is ro-
tated, the wheels are driven through
gears (AA), (YY), (ZZ), (AAA),
(BBB), and (CCC).

The vfo tuning unit is connected
through an Oldham coupler to the
Autotune-driven KILOCYCLE
CHANGE control.

(3) As the Autotune-driven KILOCYCLE
CHANGE control is rotated, the sec-
ond variable i-f slug rack cam and the
first variable i-f can rack cam are op-
erated through gears (BB), (CC),
(DD), (EE), and (FF).

(4) The 2-4 mec, 4-8 mec, 8-16 me, and
16-32 mc r-f slug racks are moved by
the Autotune-driven KILOCYCLE
CHANGE control through a differen-
tial gear system. The r-f slug rack
cams mentioned above are operated
through the same gears mentioned in
b(4) above except for gears (A) and
(B). These two gears are replaced by
gears (BB), (CC), (GG), (HH),
(PP), and (QQ).

(5) The .5-1 mec r-f slug rack cam is oper-
ated through gears (BB), (CC),
(GG), (HH), (JJ), (KK), and (LL).
The 1-2 mc r-f slug rack cam is oper-
ated through gears (BB), (CC),
(GG), (HH), (JJ), (KK), (LL),
(MM), and (NN).

(6) The gear (EEE) is shown engaged
with the gear (HH) through the gear
(FFF). The gear (EEE) does not
normally engage gear (DDD) but
during disassembly and reassembly
procedures, it prevents loss of syn-
chronization between the Autotune-
driven KILOCYCLE CHANGE con-
trol and the Autotune-driven MEGA-
CYCLE CHANGE control through the
differential to the 2-4 mc, 4-8 mc, 8-16
mc and 16-32 mc slug racks. One side
of the gear (EEE) is covered with
green paint. When the green is vis-
ible, the synchronization is locked.

d. ZERO ADJ. Control. The ZERO ADJ. con-
trol provides a means of correcting errors in
calibration. A locking screw operated by the
knob releases the clutch and locks the gear
(ZZ). Tuning over a range of approximately 6
kilocycles is possible without moving the three
right hand number wheels on the counter
tvpe frequency indicator. Operation of the knob
In a counterclockwise direction engages the
clutch and unlocks the gear (ZZ).

e. Multiturn Positioning Heads. The multi-
turn positioning heads are designed to tune to
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any one of eight previously selected frequency
channels. Since the frequency for a given chan-
nel can be in the same megacycle step or band
or in some megacycle step at any point within
the range of the receiver, both the MEGA-
CYCLE CHANGE and the KILOCYCLE
CHANGE controls must be operated by the
autotune system. Therefore, two positioning
heads are used. When a channel is selected, both
heads operate simultaneously until the desig-
nated stops on both are reached.

87. General Analysis of
Autotune System

a. The Autotune system consists of four
major parts: an Autotune drive motor, a con-
trol mechanism, two positioning mechanisms,
and a system of gears and shafts mounted on
a common casting. The control and positioning
mechanisms (heads) are driven through worm
gears on a common drive shaft, which is driven
through four spur gears by the Autotune motor,
B101, as shown in figure 88.

b. The control head, shown in figures 60 and
61, controls the rotation of the Autotune motor.
When a channel is selected, the control head
causes the Autotune motor to rotate in a
counterclockwise direction until a position cor-
responding to the channel selected is reached
by cam drums in the two positioning heads. The
control head then causes the motor to reverse
its direction of rotation until stopping drums
and counter drums in the positioning heads
have reached a position which corresponds to
the preselected frequency on that channel. The
control head then shuts off the motor until the
next channel selection is made.

RATCHET ACTUATOR
DRIVE ARM
ASSEMBLY
SEEKING
SWITCH

LOST
MOTION
WASHERS

CHANNEL
A" INDICATOR

REVERSE
SWITCH

TM 863-57

Figure 60. Autotune system, control head, left dust
cover removed.
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Figure 61. Autotune system, control head, right dust
cover removed.

¢. The positioning mechanisms used in this
equipment are of the multiturn type, as shown
in figures 62 and 63. This multiturn position-
ing head is capable of driving tuning elements
requiring approximately ten revolutions to
cover their complete tuning range. The special
detent mechanism shown in figure 62 is found
only on the MEGACYCLE CHANGE position-
ing head. Multiturn positioning heads, each of
which permits precise angular setting of its
tuning elements, are coupled to the KILO-
CYCLE CHANGE and MEGACYCLE
CHANGE tuning mechanisms in the receiver.
Each positioning head is provided with an
Autotune locking key which, when unlocked,
permits manual adjustment of the tuning ele-
ment with respect to the positioning head.
After each positioning head and its tuning ele-
ment has been set to a selected frequency on
each of the eight channels, a selection of any
channel by rotation of the CHANNEL SE-
LECTOR switch, S110, activates the Autotune
system, which then automatically returns all
tuning elements to the frequency-selection orig-
inally made for that channel.

d. Anti-backlash construction in the multi-
turn positioning heads makes it possible to ap-
proach the final settings of all tuning controls
from any direction, and, when the locking keys
are tightened, the Autotune system repositions
the controls to the preselected settings with
great accuracy.
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Figure 62. Autotune system, multiturn positioning
head, front view.

88. Detailed Analysis of
Autotune System

The Autotune control head, shown in figures
60 and 61, is the mechanism which controls the
sequence of operations during an Autotune
cycle. It turns the Autotune motor on when a
new channel has been chosen, reverses the
Autotune motor after all Autotune-controlled
dials have been returned to zero, and shuts off
the Autotune motor after a new channel has
been properly set up. The control head consists
of four mechanically driven switches mounted
on supporting castings: the seeking switch, the
cam switch, the limit switch, and the reverse
switch. This control head is mechanically driven
by a worm- gear on the main Autotune line
shaft. In order to understand the theory of
operation of the Autotune control head, it will
be necessary to consider a typical Autotune
cycle from the viewpoint of this head.

a. Refer to figure 64. This figure illustrates
the action of relay K102 and all switches con-
cerned with operation of Autotune system, dur-
ing an Autotune cycle. At shutoff, the various
switching mechanisms are positioned as illus-
trated in section A of figure 64. The channel
set up is channel 1. Section B of figure 64 illus-
trates switch and relay positioning the instant
after a new channel has been selected on the
CHANNEL SELECTOR switch, and before
the Autotune motor has started to rotate. The
new channel selected in this example is channel
2. The explanation that follows is applicable
regardless of which new channel is chosen. It
can be seen in section B of figure 64 that the
CHANNEL SELECTOR switch has been set
to the position marked 2. This action grounds
one end of the winding of relay K102, through

TM 863-58

Figure 63. Autotune system, multiturn positioning
head, rear view.

contacts 8 and 4 of the limit switch, contact 2
of the seeking switch, contacts 10 and 12 of the
CHANNEL SELECTOR switch, and contacts
3 and 2 of the REMOTE-LOCAL switch. Since
the other end of the winding of relay K102 is
continuously supplied with 28 volts, this relay
becomes energized, and it connects the proper
voltages to the field and armature windings
of the Autotune motor for counterclockwise
rotation.

(1) Immediately after the Autotune motor
starts to rotate, the switch actuator
arm is released to its center position,
as shown in section C of figure 64.
This causes the limit switch to assume
its unactuated position. In this posi-
tion, 24 volts is applied, through its
contacts 1 and 2, to contacts of relay
K102, as a second source of d-c¢ volt-
age. While this action is taking place,
the seeking switch and the cam of the
breaker switch are rotating clockwise
simultaneously with the Autotune
motor. These two switches are driven
through a ratchet drive assembly, and
can rotate in one direction only.

(2) After the Autotune system has been
rotating in this direction long enough
for the positioning heads to return
all Autotune-controlled dials to their
maximum counterclockwise positions,
the lost-motion washers in the control
heads cause the actuator arm to actu-
ate the reverse switch. The result is
that the grounding circuit, through-
contacts 1 and 2 of the reverse switch,
is removed from the winding of relay
K102, and the relay relies strictly, at
this time, on the grounding circuit
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(3)

(4)

(5)

provided through the breaker switch
and the seeking switch, in order to
remain energized. Prior to the time
the reverse switch is actuated, the
action of the breaker switch and seek-
ing switch has no effect on the circuit.
The seeking switch may pass the de-
sired channel several times, but the
unactivated reverse switch keeps the
system operating.

When the proper number of revolu-
tions have been spent to cause the re-
verse switch to become actuated, as
explained in subparagraph (2) above,
the next time the seeking switch
passes over the desired channel,
relay K102 becomes de-energized. The
breaker switch is connected in parallel
with the seeking switch, and provides
more accurate timing for de-energiz-
ing of the relay. At this instant,
counterclockwise rotation of the Auto-
tune motor stops, and the cam drum
in each of the positioning heads stops
(after being ratchet-driven) at the
desired channel position. This condi-
tion is illustrated in section D of
figure 64.

Immediately when K102 de-energizes,
the voltage being applied to the arma-
ture of the Autotune motor reverses
in polarity, due to action of the relay.
The Autotune motor reverses its di-
rection of rotation almost instantane-
ously. The actuator arm again is re-
leased to assume its center position,
and the reverse switch is placed in an
unactuated position. These conditions
are illustrated in section E of fig-
ure 64.

Since the Autotune motor has re-
versed its direction of rotation, the
positioning heads are also reversed,
and are now rotating clockwise. Ter-
minals F2 and A2 of the Autotune
motor are now supplied with 24 volts,
de, through contacts 1 and 2 of the
limit switch. This clockwise rotation
continues uninterrupted while the po-
sitioning heads set up their tuning
elements to the preset positions on
that particular channel. Once this is

accomplished, the lost-motion washers
in the control head cause the actuator
arm to operate and actuate the limit
switch. This removes 24 volts, dc,
from the Autotune motor, and all rota-
tion stops. Channel 2 is now properly
set up, as illustrated in section F of
figure 64. The Autotune system is now
ready for a new channel selection.

b. Although several different models of Auto-
tune units exist, all are fundamentally similar
in construction and operation. The unit shown
in simplified form in figure 65 will be used for
explanation of the mechanical operation of
multiturn Autotune units.

(1)

(2)

(3)

The multiturn shaft (1) extends from
the back of the Autotune unit, and is
coupled to the component to be driven.
The shaft also extends from the front
of the unit, and a knob is usually at-
tached to it for manual tuning and
channel setting.

An electric motor turns multiturn
drive worm 2, and simultaneously
drives the control unit, which is not
shown in figure 65. The control unit
contains switches which control the
Autotune motor. The drive worm (2)
rotates the shaft (1) through the
gears (3 and 4), and the cam drum
(5) is rotated by a gear attached to
gear (6), through gear (7) and a gear
on the cam-drum shaft.

The position of the counter drum (8)
determines in which revolution a pawl
will be released against a stop ring
(9). The counter drum is driven by a
gear (10), which is located on the
multiturn shaft (1), through the
gears (11 and 12), and the differen-
tial gear arrangement (13, 14, and
15). The small planetary gear, (14),
is attached to the counter drum. As
the sun gear .(13) is rotated, the
planetary gear (14) rides around be-
tween the ring gear (15) and driving
gear (13). Thus the counter drum ro-
tates somewhat more slowly than
driving gear (13). The friction-clutch
gear (16) is driven by gear 11, and is
friction-coupled to the counter-drum
shaft. It turns the counter drum at an
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(\

(4)

(5)

(6)

(8)

increased rate of speed only when the
direction of rotation is reversed and
the pin on gear 15 is free to move
between the arms of the stop (17).
At any other time, gear 16 drives
nothing; it merely slips against the
counter-drum shaft.

To establish a dial setting, the CHAN-
NEL SELECTOR switch is turned to
the channel number for which the
setting is desired. The Autotune motor
is started, and, by means of the driv-
ing gears, turns the cam drum clock-
wise so that each slot in the drum
passes beneath its respective pawl
heel. During this first half-cycle, the
pawl lifting mechanism prevents any
pawl heels from falling into slots in
the cam drum.

As the cam drum turns clockwise and
the other drum mechanism revolves
counterclockwise, gear 18, coupled to
gear 13, drives gear 19 clockwise.
After a few revolutions of the multi-
turn shaft (1), a pin on gear 19
pushes the stop anchor assembly (20)
so that the push rod (21) rotates the
home-stop pawl (22) clockwise to halt
the rotation of the multiturn shaft
(1) by means of the home stop (23).
Now the clutch (24) slips while the
cam drum (5) continues to rotate un-
til a slot on the cam drum is beneath
the correct pawl. At this time, a seek-
ing switch on the control unit, syn-
chronized with the motion of the cam
drum, operates the motor relay to re-
verse the motor in preparation for
the second half-cycle.

During the first half-cycle, no pawl
toe must be allowed to fall into the
counter drum. If, as the cam-drum
slots pass beneath their respective
pawls, a pawl toe was allowed to
drag on the counter-ring drum, that
particular counter ring might be ro-
tated out of position, and the dial set-
ting associated with that ring would
be changed. Therefore, during the
first half-cycle, the pawls are pre-
vented from contacting the cam drum
by the pawl lifting mechanism (25,

(9)

(10)

(11)

(12)

26, and 27). As gear 6 turns, pins
protruding from the front of the gear
pull on the pawl-lifter lever (25).
This causes the pawl-lifter arm (26)
to rotate the pawl-lifter rod (27) just
enough to lift all the pawls (28 and
29), away from the drums (8 and 9).
However, when the motor reverses for
the second half-cycle, the pawl-lifter
lever (25) is pushed back to its orig-
inal position, and the flat portion of
the pawl-lifter rod (27) appears be-
neath the pawls, allowing them to op-
erate normally.

As the motor reverses, the ratchet
(30) allows the cam drum (5) to re-
main in a position corresponding to
the channel selected. The toe of the
pawl which has been released by the
cam drum rides on its ring on the
counter drum until it falls into the
slot. The tail of the large pawl (29)
releases a stop-ring pawl (28), which
rides on its ring on the stop-ring
drum (9). When this pawl falls into
the stop-ring slot, the multiturn shaft
(1) is halted, and the clutch slips
until the control unit stops the driv-
ing motor.

The desired dial setting may now be
made. A thumbscrew and locking bar
assembly (not shown in figure 65) ex-
tending from the shaft (1) must be
loosened about two revolutions; this
disengages the stop-ring drum from
the shaft. In this condition, the ring
engaged by a pawl may slip while the
shaft is turned, but the other stop
rings, which are not retained by
pawls, will turn with the shaft and
remain in their previous positions
with respect to the shaft. After the
dial setting is made, the thumbscrew
is again tightened, and the setup is
complete.

At any time this particular dial setting
is again required, the CHANNEL SE-
LECTOR switch may be turned to the
proper channel number, and the proc-
ess just described will be partially re-
peated. The drive mechanism returns
the stop-ring drum and counter drum
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(13)

(14)

(15)

(16)

to home-stop position and turns the
cam drum to the proper position to
select a pawl corresponding to the de-
sired channel. The motor reverses and
the counter drum rotates until the toe
of the pawl whose heel is over a slot
in the cam drum falls into the counter-
drum slot. A stop-ring pawl is re-
leased, and, since the stop-ring drum
is rotating faster than the counter
drum, the top of the stop-ring pawl
falls very quickly into its stop ring.
The multiturn shaft (1) is now ex-
actly in the desired position, and,
therefore, so is the shaft being posi-
tioned.

As before, the motor continues to run,
slipping the clutch (24), until the con-
trol unit stops it, but the shaft re-
mains in the desired position.

Dial settings may be made at any
time, but, during automatic cycling,
the thumbscrew must be tight. If it is
not, the stop-ring drum may not be
turned by friction against the outer
surface of the clutch. If this condition
occurs, the home-stop mechanism will
not be actuated, and, when the motor
reverses, the stop-ring drum and the
counter drum will not be in their
proper positions to begin the second
half-cycle. Nor are those drums likely
to turn during the last half of the
cycle. If the screw is tightened slight-
ly, the drums may rotate, but, on an
automatic setup for a particular
channel, the stop-ring may be pushed
out of position as a pawl toe falls in
to stop the drum.

In any case, during automatic cycling,
the lock must be tightened.

(17) During manual setting, the control

knob may be rotated to the extreme
clockwise position. In this event, the
home stop mechanism will halt rota-
tion of the multiturn shaft (1). As
the shaft is rotated clockwise during
manual setting, gear 19, which is as-
sociated with the home-stop mechan-
ism, is slowly turning counterclock-
wise. A pin on gear 19 contacts the
stop anchor assembly (20), so that

the push rod (21) rotates the home-
stop pawl (22) counterclockwise to
half rotation of the multiturn shaft.

89. Power Supply PP-629/URR
(fig. 117)

a. D-c voltage for operation of the Autotune
system is supplied by Power Supply PP-629/
URR. The power supply consists of a power
transformer, a dry disk rectifier, an indicator
lamp, fuses, input and output receptacles, and
a terminal board.

b. Power transformer T1101 has two pri-
mary windings which are connected in parallel
for 115-volt a-c operation or in series for 230-
volt a-c operation. Selection of input voltage is
made by switch S1101. The remainder of the
primary input circuit consists of ON-OFF
switch S$1102, fuses F1101, F1102, and recep-
tacles J1131 and J1132. 115- or 230-volt a-c
power is connected between contacts A and D
of either receptacle. The secondary of T1101 is
tapped to permit adjustment of the output
voltage. Terminal 5 is connected to full-wave
rectifier CR1101. The selected tap is also con-
nected to the rectifier.

¢. The principle of a dry disk rectifier is that
oxides of certain metals will permit the flow
of current in one direction (called forward)
and offer a large resistance in the opposite di-
rection (reverse). Because of this principle,
each of the four sections of CR1101 can be con-
sidered as a diode rectifier. The diodes are
connected in a bridge rectifier circuit and con-
ventional current flow is in the direction of the
arrows at the instant the a-c source connected
to an arrow is positive in polarity. In this
fashion two opposite diodes will conduct and
at the next instant the other diodes will con-
duct, thereby providing full-wave rectification.
The output of the rectifier is applied through
resistor R1101 to panel indicator lamp I 1101
and to contacts C and B on receptacles J1131
and J1132. The d-c voltage is also applied to
the terminals marked plus and minus on
TB1101, and to contacts A and B of recep-
tacles J1133, J1134 and J1135.

d. Taps provided on the secondary of trans-
former T1101, are necessary in order to keep
the cycling time of the Autotune system at
15 seconds.






Figure 65. Mechanical diagram of multiturn positioning head.
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CHAPTER 5
FIELD MAINTENANCE INSTRUCTIONS

This chapter contains information for field
maintenance. The amount of repair that can
be performed by units having field mainte-

nance responsibility is limited only by the tools
and test equipment available and by the skill
of the repairman.

Section 1. TROUBLE SHOOTING AT FIELD MAINTENANCE LEVEL

Ie
L

Warning: When servicing the receiver, avoid
contact with the power supply and plate cir-
cuits. The high voltages present in these cir-
cuits can cause serious injury.

90. Trouble-shooting Procedure

a. General. The first step in servicing a de-
fective Radio Receiver R-391/URR is to sec-
tionalize the fault. Sectionalization consists of
tracing the fault to the subchassis responsible
for the abnormal operation of the receiver, or
to the front panel and main frame. The second
step is to localize the fault. Localization means
tracing the fault to the malfunctioning circuit
on the subchassis or front panel and main
frame. Finally, by voltage, resistance, and con-
tinuity measurements, the defective part is
isolated. Some faults, such as burned-out resis-
tors, shorted transformers, and loose connec-
tions often can be located by sight, smell, and
hearing. The majority of faults, however, must
be located by checking voltage and resistance.

b. Detailed Procedure. The tests listed below
are to be used as a guide in isolating the source
of the trouble. To be effective, the procedure
should be followed in the order given. Remem-
ber that the servicing procedure should cause
no further damage to the receiver. The pro-
cedure is summarized in the subparagraphs
below, which contain references to paragraphs
having detailed information for carrying out
the tests.

(1) Visual inspection. It is often possible
to locate troubles within an equipment
by inspecting the condition of the

wiring and detail parts for visible evi-
dence of failure. Since this inspection
(par. 96) can be quickly and simply
carried out, and is capable of yielding
such rapid results, obviating the need
for involved tests, it is the first to be
applied in the trouble-shooting pro-
cedure. Visual inspection is of further
value in that it can possibly avoid ad-
ditional damage to the receiver that
might occur through improper servic-
ing methods.

(2) Checking B+ and filament circuits

(3)

(4)

for shorts. These measurements (par.
97) prevent further damage to the
receiver from possible short circuits.
Also, since this test gives an indica-
tion of the condition of the filter cir-
cuit, its function is more than pre-
ventive.

Operational test. After it has been
determined in the preceding test that
a short is not present in the receiver,
an operational test (par. 98) is car-
ried out. By using the information
gained from observing the symptoms.
of faulty operation, it is sometimes
possible to determine the exact nature
of the fault.

Trouble-shooting chart. The trouble-
shooting chart (par. 99) presents a
systematic method for checking out
the receiver by eliminating possible
sources of trouble until the actual
trouble is finally resolved.
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(5) Signal substitution. Signal substitu-
tion (pars. 101 through 106) when
used in conjunction with the trouble-
shooting chart, provides an effective
method for methodically tracking
down trouble in a receiver.

(6) Stage gain charts. These charts (par.
108) are useful in localizing obscure,
hard-to-find troubles.

(7) Intermittents. In all these tests the
possibility of intermittents should not
be overlooked. If present, this type of
trouble may be made to appear by
tapping or jarring the subchassis or
parts under test. It is possible that
the trouble is not in the receiver it-
self, but in the installation (mount-
ing, antenna, ground, auxiliary equip-
ment, or vehicle), or the trouble may
be due to external conditions. In this
event, test the installation, if possible.

91. Trouble-shooting Data

Take advantage of the material supplied in
this instruction book. It will help in the rapid
location of faults. Consult the following
trouble-shooting data:

Fig. or
par. No. Description
Fig. 64 Autotune control head, sequented
schematic diagram.
Fig. 65 Multiturn positioning head, me-
chanical schematic diagram.
Fig. 116 Subchassis and interconnection
diagram.
Fig. 118 Radio Receiver R-391/URR, sche-
matic diagram.

92. Test Equipment and Tools
Required for Trouble Shooting

a. The test equipment required for trouble-
shooting Radio Receiver R-391/URR is listed
below. The technical manuals asociated with
the test equipment, where applicable, are also
listed.

Test Equipment Technical manual
Multimeter TS-297/U, or equal TM 11-550
Electron Tube Test Set TV-7/U, TM 11-5083
or equal (when published)

R.F. Signal Generator Set TM 11-5521
AN/URM-25, or equal

Audio Oscillator TS-382/U, TM 11-2684
or equal

Electronic Multimeter TS-505/U, T™M 11-5511
or equal

Multimeter TS-352/U, or equal TM 11-5527

Fig. or
par. No. Description
Par. 45 List of series filament circuits.
Fig. 25 Radio Receiver R-391/URR, top
deck, tube location.
Fig. 26 Radio Receiver R-391/URR, bot-

tom deck, tube location.
Autotune system, front and rear

views of control head and

multiturn positioning head.
Fabrication of bench-test cables.

Figs. 62 and 63

Figs. 66 and 67

Par. 108 Stage-gain charts.

Par. 109 D-c resistances of transformers
and coils.

Par. 110 R-f and variable i-f frequency
scheme.

Figs. 68 through 85| Top and bottom views of receiver
subchassis, showing locations
of parts.

Power Supply PP-629/URR, top
and bottom views.

Radio Receiver R-391/URR, main
frame.

Tube-socket voltage and resist-
ance diagrams.

Terminal board voltage and re-

Figs. 86 and 87
Figs. 88 and 89
Figs. 90 and 91

Fig. 92

sistances.
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b. The tools and materials contained in Tool
Equipment TE-113 are required for field main-
tenance of Radio Receiver R-391/URR.

93. Bench Testing

a. When a cause of equipment failure has
been sectionalized to a subchassis, as deter-
mined by visual inspection, operational test, or
the use of the trouble-shooting chart, a bench
test of the faulty subchassis may be required
to locate the trouble through voltage readings.
Since the undersides of the subchassis are not
accessible for trouble shooting when the sub-
chassis are mounted in the receiver, it may be
necessary to remove the subchassis under test
and connect them to the receiver circuits by
the use of extension cables. Directions for the
fabrication of the extension cables are given
in figures 66 and 67. The amount and type of
cxtension needed can be determined from the
table in subparagraph b below.



b. To prepare a subchassis for bench testing,
remove the subchassis from the receiver ac-
cording to the instructions contained in para-
graph 112. Exercise care to avoid the possibil-
ity of disturbing the symchronization of the
gear train with the r-f subchassis, erystal oscil-
lator subchassis, and vfo subchassis. Connect
the extension cables between the receiver and
subchassis according to the table below.

Caution: When the subchassis are operated
outside the receiver, dangerous voltages are
exposed at the tube-socket pins and other
points on the under sides of the chassis. Ob-
serve the rules for servicing in the presence of
high voltage to prevent possible injury.

Cable Connect
Subchassis No. between

R-f 1 P209 — J109
1 P210 — J110

1 P211 — J111

1 J223 — P723

1 P224 — J924

1 P225 — J525

1 P226 — J526

P221 — J421

P222 — J422

2 J214 — P114

A-f 3 J619 — P119
4 J620 — P120

A-c power supply 5 J818 — P118
Crystal oscillator 6 J413 — P113
1 J421 — P221

1 J422 — P222

Vfo 7 P715 — J1156
1 P723 — J223

Calibration oscillator 7 P916 — J116
1 J924 — P224

I-f 1 J512 — P112
1 J5256 — P225

1 J526 — P226

8 J517 — P117

94. General Precautions

When a receiver is to be serviced, observe
the following precautions very carefully:

a. When the receiver is removed from the
case, cabinet, or rack for servicing, connect an
adequate ground to the main frame and to any
subchassis operated outside the main frame be-
fore connecting the power cord.

b. Make certain that the receiver is discon-
nected from the power source or is turned off
before contacting high-voltage circuits or
changing connections.

c. After disconnecting auxiliary equipment
and before testing the receiver, connect pairs
of terminals on the back-panel terminal strips
as shown in figure 21.

d. After disconnecting tuning shafts for re-
moval of a subchassis, avoid turning the shafts
or tuning controls unless necessary for trouble
shooting or adjustment. Careful handling may
eliminate the need for synchronization. It will
be helpful to make a note of the positions of
the front-panel controls indicated in the re-
moval procedure upon removal of a subchassis,
since a control may be inadvertently disturbed
during servicing.

e. Careless replacement of parts often
makes new faults inevitable. Note the follow-
ing points:

(1) Before unsoldering a part, note the
position of the leads. If the part has
a number of connections, tag each of
its leads.

(2) Be careful not to damage other leads
while pulling or pushing them out of
the way.

(3) Do not allow drops of solder to fall
into the receiver, since they may
cause short circuits.

(4) A carelessly soldered connection may
create a new fault. It is very impor-
tant to make well-soldered joints,
since a poorly soldered joint is one of
the most difficult faults to find.

(5) When a part is replaced in the r-f or
i-f circuits, it must be placed in the
exact position of the original part. A
part that has the same electrical value
but different physical size may cause
trouble in high-frequency circuits.
Give particular attention to proper
grounding when replacing a part. Use
the same ground as in the original
wiring. Failure to observe these pre-
cautions may result in decreased gain
or, possibly, in oscillation of the
circuit.

f. Before taking voltage measurements or
performing signal tracing, always check the
value of the regulated d-c¢ voltage. Approxi-
mately 180 volts dc should be obtained at B+
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180 VDC jack, J601, located on the a-f sub-
chassis (fig. 81). This jack is accessible
through the main frame of the receiver, at the
side.

95. Trouble-shooting Notes

a. To avoid the necessity for removing a sub-
chassis when voltage is to be measured or
signal injected at a tube-socket pin that does
not have a test point, remove the tube, insert
into the desired contact a short length of thin
insulated wire having both ends bared, and re-
place the tube. Connection to a voltmeter or
signal generator then can be made through the
exposed end of the wire. The r-f tuning coils
and transformers on the r-f subchassis can be
readily removed, if necessary, to permit meas-
urement of voltage or resistance at the socket
contacts, or measurement of the continuity of
the coils. Instructions for the removal of the
coils and transformers are contained in para-
graph 106q.

b. If trouble is suspected in the r-f subchas-
sis, perform as much detailed trouble shooting
as possible, to make certain that the trouble is
in the subchassis before removing it, as re-
placement of the r-f subchassis is a difficult
and time-consuming procedure.

c. When it is suspected that injection voltage
from the first and second crystal oscillators
and vfo is not being supplied to the first, sec-
ond, and third mixers, check the 3TF7 voltage-
regulator tube. If the tube does not glow, or if
an excessive glow is noted, replace the tube.

d. When the filament of a particular tube
fails to light, trouble may be in another tube
in the same series filament circuit. Refer to the
series filament circuit diagram (fig. 54).

e. When trouble appears to be in regulator
tube V605 or V606, first observe that tubes
V608 and V609 are glowing normally, and then
check B+ voltage at the B+ 180 VDC jack

before testing the regulator tubes in the tube
tester.

96. Visual Inspection

When a receiver is brought in from the field
for check or repair, remove the top and bottom
dust covers, and inspect it as follows, observing
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the precautions described in paragraph 94.

a. Inspect all cables, plugs, and receptacles.
Check to see that all commectors are seated
properly. This is important, because improp-
erly seated connectors are a frequent cause of
abnormal operation in equipment. Repair or
replace any connectors or cables that are
broken or otherwise defective.

b. Inspect for burned insulation and resistors
that show signs of overheating. Look for wax

leakage and any discoloration of apparatus and
wires.

c. Inspect for broken connections to tube
sockets, plugs, and other apparatus, as well as
for defective soldered connections. Examine for
bare wires touching the chassis or adjoining
wires.

d. Make sure that all tubes are in their cor-
rect positions, as shown in figures 25 and 26.
Replace or interchange any tubes that are not
of the type called for in the illustrations. Re-
place broken tubes. Inspect for loose tube-
socket contacts.

e. Inspect the fuses and replace, if necessary,
with fuses of correct rating and type. Check
carefully for short circuits (par. 97) wherever
a blown fuse is found.

f. Operate the tuning mechanism both man-
ually and with the Autotune system. See that
the MEGACYCLE CHANGE and KILOCY-
CLE CHANGE controls turn freely. Rough op-
eration or binding indicates a damaged tuning
system or need for cleaning and lubrication
(par. 114).

¢g. Check all switches and controls for ease
of operation.

97. Checking B+ and
Filament Circuits for Shorts

a. To prevent damage to a receiver sent in
for repair, always check the resistance of the
high-voltage circuits before applying power to
the equipment. Repeated burning out of B+
34 A fuse, F102, is an indication of a short in
one of the high-voltage circuits. Disconnect
Power Cable Assembly CX-1358/U from the
a-c power input, and test the cable assembly
(par. 50). After it has been determined that



NOTE:

INSTRUCTIONS ARE GIVEN BELOW, IN STEP-BY-STEP SEQUENCE,FOR ATTACHING RADIO FRE-
QUENCYJACK UG-89/U TO ONE END OF THE CABLE. RADIO FREQUENCY PLUG UG-88/U IS
ATTACHED TO OTHER END OF CABLE BY FOLLOWING SAME PROCEDURE AS FOR FEMALE CON-
NECTOR, EXCEPT THAT A MALE CONTACT AND PtUG BODY ARE SUBSTITUTED.

ASSEMBLING RADIO FREQUENCY JACK |M| 1D o=
FEMALE
- NUT SLEEVE TACT
UG-89/7V CONTAC JACK BODY
NUT
STIEP CUT END OF CABLE EVEN
CABLE
JACKET |
.‘5’1
STEP REMOVE OUTER JACKET 1/2"'—DON'T
2 NICK BRAID.
BRAID
STEP PUSH BRAID BACK, AND REMOVE
s 178" OF INSULATION AND CONDUGTOR.
,{'_L‘
8
ST‘EP TAPER BRAID.
SLIDE SLEEVE OVER TAPERED BRAID.
STEP FIT INNER SHOULDER OF SLEEVE
s SQUARELY AGAINST END OF JACKET.

Figure 6. Assembly i
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SLEEVE

S

— [

FEMALE = o
TACT

CONTAC JACK BODY

RADIO FREQUENCY JACK UG-89/U

CABLE NO. |

RADIO FREQUENCY CABLE RG-58C/U

24 IN. MAX

COMPLETED CABLE

STEP WITH SLEEVE |
CUT END OF CABLE EVEN 6 BRAID, FOLD B/
AND TRIM 3/32
REMOVE OUTER JACKET /2" —DON'T STEP BARE CENTER
NICK BRAID. 7 NICK CONDUCT
TIN CENTER C(
FEMALE CONTA
PUSH BRAID BACK, AND REMOVE STEP REMOVE EXCES
1/8" OF INSULATION AND CONDUCTOR. 8 OIELECTRIC 1S
AND SWOLLEN
ELECTRIC ENT
JAGK BODY

' PUSH INTO BO|
STEP SLIDE NUT INT
TAPER BRAID. N PLACE, WITH W
TIGHT. HOLD ©
RIGIDLY AND R

SLIDE SLEEVE OVER TAPERED BRAID. STEP |
FIT INNER SHOULDER OF SLEEVE 0 ; ASSEMBLED ©

SQUARELY AGAINST END OF JACKET.

Figure 66. Assembly instructions for cable No. 1.



RADIO FREQUENCY JACK UG-89/U

RADIO FREQUENCY CABLE RG-58C/U

RADIO FREQUENCY PLUG UG-88/U

STEP

WITH SLEEVE IN PLACE, COMB OUT
BRAID, FOLD BACK SMOOTH AS SHOWN,
AND TRIM 3/327

STEP

BARE CENTER CONDUGCTOR /8" — DON'T
NICK CONDUCTOR.

STEP

TIN CENTER CONDUCTOR OF CABLE. SLIP
FEMALE CONTACT IN PLACE AND SOLDER.
REMOVE EXCESS SOLDER. BE SURE CABLE
OIELECTRIC IS NOT HEATED EXCESSIVELY
AND SWOLLEN SO AS TO PREVENT DI-
ELECTRIC ENTERING 80DY.

STEP

JACK BODY

PUSH INTO BODY AS FAR AS IT WILL GO.
SLIDE NUT INTO BODY AND SCREW INTO
PLACE, WITH WRENCH, UNTIL MODERATELY
TIGHT. HOLD CABLE AND SHELL
RIGIDLY AND ROTATE NUT.

STEP
10 —

ASSEMBLED CONNECTOR.

structions for cable No. 1.

TM 856-58
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INDICATED BY

NOTES:

THE MULTI-CONDUGCTOR EXTENSION CABLES ARE TO BE FABRICATED OF
NO. 18 TO 22 GAGE SHIELDED, STRANDED WIRE (SUPRENANT) FOR AUDIO CONDUCTORS

', NO. 18 GAUGE STRANDED WIRE FOR CONDUGCTORS MARKED °

tely

, AND

NO. 22 GAGE STRANDED WIRE FOR ALL OTHER CONDUCTORS. INSULATION MUST BE
RATED AT 600V.

2. CONNECTORS SHOWN VIEWED FROM REAR. COVERS TO BE USED WITH

FEMALE CONNECTORS. AMPHENOL 86-834 COVER USED WITH 26-192 GONNEGTOR.

INSERT.

6.

T

LABEL EXTENSION CABLES FOR

4. MAXIMUM LENGTH OF ALL GABLES IS 24 IN.
5. CHEGK GCONTINUITY AFTER COMPLETING FABRICATION.

IDENTIFICATION.

3. CABLES TO BE LACED WITH NO. 6 VINYLITE LACING CORD AS SHOWN IN

NORMALLY, ONE EACH OF EXTENSION CABLES IS REQUIRED. IF VFO AND

CALIBRATION OSC SUBCHASSIS ARE OPERATED OUTSIDE RECEIVER AT SAME TIME,
TWO NO. 7 CABLES ARE NEEDED.
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the cable assembly is normal, set the FUNC-
TION switch at AGC and check the high-volt-
age circuits as follows:

(1)

(2)

(3)

The resistance measured between the
chassis and tube-socket pin 2 or 5 of
regulator tube V605 and V606 should
be approximately 140,000 ohms. This
measurement can be taken at the 33A
fuseholder by leaving the fuse in
place. If the resistance is low, check
capacitor C101 (fig. 89) for a short
circuit or leakage. If the resistance is
abnormally high or infinite, check for
an open circuit caused by a break in
wiring, poor connector contact, or,
possibly, an open capacitor C101.

The resistance measured between the
chassis and the B+ 180 VDC jack
J601 should be approximately 19,000
ohms with the FUNCTION switch at
OFF or STANDBY, approximately
9,400 ohms with the FUNCTION
switch at AGC, MGC, or CAL, and
approximately 8,500 ohms with the
FUNCTION switch at SQUELCH. If
the resistance is low, check for a
short-circuited or leaking bypass ca-
pacitor, or for a short circuit in the
wiring of one of the plate or screen-
grid circuits of the individual sub-
chassis. If the resistance measured is
greater than normal, an open screen-
grid bleeder and/or dropping resistor
is indicated.

If the tests outlined in subpara-
graphs (1) and (2), above, indicate
that a short circuit is present in the
receiver, determine in which subchas-
sis it is located, as follows:

(a) Turn the FUNCTION switch to

(b)

(c)
(d)

OFF.

Disconnect all interconnecting ca-
bles that carry power to the sub-
chassis.

Replace any blown fuses.

Check to see that the 115V-230V
switch on Power Supply PP-621/
URR is in the proper position for
the available a-c power source, and

(e)

connect Power Cable Assembly CX/
1358/U between the receiver and
power source. Turn the FUNC-
TION switch to AGC.

Reconnect (one at a time) the ca-
bles that carry power to the indi-
vidual subchassis in the following
order: Power Supply PP-621/URR,
a-f subchassis, i-f subchassis (turn
the BFO switch to ON), vfo sub-
chassis, crystal-oscillator subchas-
sis, r-f subchassis, and crystal-cali-
brator subchassis (turn the FUNC-
TION switch to CAL.) If the B+
34A fuse blows after the power
cable is connected to a subchassis
and, in the case of the i-f and r-f
subchassis, the BFO and FUNC-
TION switches, respectively, are
turned to the positions indicated,
there is probably a short circuit in
that subchassis.

b. If the tests performed as instructed in
subparagraphs a(1), (2), and (3) above re-
veal no trouble, the filament circuits should be
checked as follows:

(1)

(2)

See that all the necessary intercon-
necting cables are in position and
properly connected.

Turn the FUNCTION switch to AGC,
and check the filament circuits as
described in paragraph 45. A short in
the low-voltage or filament circuits
will be evidenced by the repeated
burning out of AC 3A fuse, F101. In
addition to a defective filament cir-
cuit, a short circuit to ground in oven
heater HR401, HR701, or HR901, or
dial lamps I 101 or I 102 will seriously
affect the low-voltage circuit. If an
abnormal filament circuit is indicated,
test the tubes, by using one of the
techniques described in paragraph 47.

98. Operational Test

a. Operate the equipment as described in the
Equipment Performance Checklist (par. 49).
This checklist is important because it fre-
quently aids in sectionalizing the trouble with-
out the need for further testing. Check for
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overheated parts, faulty controls, and intermit-
tent operation. Observe closely the readings of
the CARRIER LEVEL and LINE LEVEL
meters. A normal reading on the CARRIER
LEVEL meter usually indicates satisfactory
operation of the agc circuit and all stages up
to and including the fifth i-f amplifier. If the
LINE LEVEL meter reading is normal, satis-
factory operation of the remaining stages, ex-
cept for second a-f amplifier, section A of
V602, and the local audio channel output stage,
V603, is indicated. These latter stages can be
checked by listening with a 600-ohm headset
or speaker.

b. To check the audio and i-f stages quickly,
connect a headset to the PHONES jack on the
front panel. Turn the FUNCTION switch to
AGC. Starting at the 16-KC position of the
BANDWIDTH switch, set the switch in turn
to each lower position. If the volume of the
rushing sound heard in the head set decreases
noticeably with each lower setting, the i-f and
audio stages are operating. This test does not
necessarily indicate normal operation.

c. The calibration-oscillator signal can be
used as a convenient means of quickly localiz-
ing trouble in the receiver. Typical methods
are described in subparagraphs (1) and (2)
below.

(1) To check the centering of the r-f band
switch, S201 through S210, (fig. 70)
and crystal-oscillator band switch,
S401 through S404, (fig. 72) con-
tacts, connect a headset to the
PHONES jack on front panel. Set the
FUNCTION switch at CAL. Note the
reading of frequency-indicator. Un-
lock the KILOCYCLE CHANGE con-
trol and set it to any 100-ke position.
Unlock the MEGACYCLE CHANGE
control, and, starting with the lowest
detent position of the MEGACYCLE
CHANGE control, turn the control to
each detent position in succession.
Adjust the BFO PITCH control as
necessary to obtain a signal in the
headset. If no audible signal is heard
in a detent position, trouble in con-
tacts of the r-f band switch or crys-
tal-oscillator band switch is indicated.
Rotate MEGACYCLE CHANGE and
KILOCYCLE CHANGE controls to
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obtain original frequency-indicator
reading, and lock key.

(2) The LINE LEVEL meter, LINE
METER switch, and LINE GAIN
control are checked as follows: con-
nect a headset to the PHONES jack
on the front panel, note reading of
frequency-indicator, unlock KILOCY-
CLE CHANGE control, and adjust
the KILOCYCLE CHANGE control
for an even 100-kc reading on the dial.
Set the FUNCTION switch at CAL
and turn the BFO switch to ON; an
audible tone should be heard in head-
set. Set the LINE METER switch to
—10 and adjust the LINE GAIN con-
trol so that the LINE LEVEL meter
reads 0 vu (upper scale). Turn LINE
METER switch to 0. Reading on
LINE LEVEL meter should drop to
—10 vu. Readjust the LINE GAIN
control for a 0-vu reading on LINE
LEVEL meter. Turn the LINE
METER switch to +10. The LINE
LEVEL meter reading should drop to
—10 vu. If indications described above
are not obtained, check the LINE
LEVEL meter and 10-db pads, R106
through R122, (fig. 93) the LINE
METER switch, and the LINE
GAIN control. Rotate KILOCYCLE
CHANGE control to obtain original
frequency-indicator reading, and lock
key.

d. The synchronization of the tuning shafts
can be quickly checked. Note reading of the
frequency-indicator, unlock the MEGACYCLE
CHANGE and the KILOCYCLE CHANGE
control keys, and proceed as follows:

(1) Set the frequency-indicator reading
so that the first two digits are zeros
and the last three digits read an even
100 ke or multiple thereof.

(2) Set the FUNCTION switch at CAL.

(3) Advance the RF GAIN control until
the reading is obtained on the CAR-
RIER LEVEL meter.

(4) Raise the .5- to 1-mc slug rack (fig.
94) slightly with the hand; the CAR-
RIER LEVEL meter reading should
decrease.



Caution: To prevent damage, do not
raise or depress the slug rack too
strongly.

(5) Depress the .5- to 1-mc slug rack

(6)

(7)

slightly with the hand; the meter
reading should decrease. If the read-
ing increases when the slug rack is
either raised or depressed, the cam-
shaft is out of synchronization.

Repeat the procedures described in
subparagraphs (1) through (5) above
for each slug rack, setting the mega-
cycle digits on the frequency-indicator
at a reading within the band covered
by the slug rack being checked.

Rotate the MEGACYCLE CHANGE
and KILOCYCLE CHANGE controls
to obtain the original frequency-indi-
cator reading, and lock the keys.

e. If the receiver is not synchronized, refer
to paragraph 119.

99. Trouble-shooting Chart

The following chart is supplied as an aid in
locating trouble in the radio receiver and
Power Supply PP-629/URR. This chart lists
the symptoms that the repairman observes,
either visually or audibly while making simple
tests. The chart also indicates how to localize
trouble quickly to the audio, i-f, or r-f stage
that is defective, and also to defective parts
within the autotune system, which are localized
in steps 13 through 18. The signal-substitution
tests outlined in paragraphs 101 through 106
can then be used to supplement this procedure
to aid in locating the defective stage. Once the
trouble has been localized to a stage or circuit,
a tube check and voltage and resistance meas-
urements of the stage or circuit should ordi-
narily suffice to isolate the defective part.

Symptom

Probable trouble

Correction

1. When FUNCTION switch is

2. Diallamp lights, but CARRIER

3. No receiver output. CARRIER

4. A-f circuits function satisfac-

in AGC position, receiver
fails to operate and dial
lamp does not light.

LEVEL meter does not de-
flect. No reception.

LEVEL meter rises and dips
as KILOCYCLE CHANGE
control is rotated.

torily, but no signal output
is obtained when 455-ke
modulated signal is applied
to i-f input (J525 or J526,
fig. 74).

1. Open AC 3A fuse (F101) on 1.
rear panel of receiver.

2. No B+ voltage.
3/8A fuse (F102) on rear
panel of receiver.

3. Fault is in signal circuit after
5th i-f stage. a

4. Faulty i-f stage.

Replace fuse. If it blows again,
check power supply, fila-
ment, and oven circuits for
shorts. Check primary power
connections.

Open B+ 2. Replace fuse. If it blows again,

test capacitor C101 for short.

Test plate and screen-grid

circuits for shorts (par. 97).

3. Connect headset in series with
.1-UF capacitor across
grid circuit and plate cir-
cuits of successive audio
stages to localize defective
stage. Stage may also be lo-
calized by signal substitution
(par. 101). Test tube of de-
fective stage (note series fil-
ament circuits (par. 45). If
necessary, check voltages and
then resistances of circuits
within a stage (figs. 90, 91,
and 92) to locate a defective
part.

4. Test i-f stages by signal sub-
stitution method (par. 99).
Test tubes. When necessary,
localize fault by voltage and
resistance measurements
(fig. 90, 91, and 92).
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Symptom

Probable trouble

Correction

5. I-f circuits respond to 455-kc
signal but no station is re-
ceived.

6. No beat frequency heard when
BFO switch is turned on and
BFO PITCH control varied.

7. No calibration signal
FUNCTION switch
CAL.

when
is at

8. Excessive hum from a-c power
supply.

9. Weak signal.

10. Noisy receiver.
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5. Crystal oscillator band switch
or vfo tuning shaft out of
synchronization. Faulty mix-
er, oscillator, or r-f stages.

6. Faulty bfo.

7. Defective calibration oscillator.

8. Defective filter capacitor or
electronic voltage regulator.

9. Low voltage. Weak tubes.

10. Noisy antenna location. Poor
connection or shorting ele-
ments within a tube.

Loose connection at a terminal
or within a part.

5. Check synchronization of band
switch and tuning shaft
(par. 119). Test mixer
stages, r-f stages, and crys-
tal oscillators by signal sub-
stitution method (par. 101).

6. Test tube V508. Check voltages
at tube-socket pins (fig. 90).
Check BFO switch.

7. Test tubes V901 and V902.
Substitute crystal Y901 for
one that is known to be good.
Check voltages and resist-
ances of oscillator circuits

(fig. 91).
8. Adjust HUM BAL control,
R614 (par. 118). Check

C101. Test tubes V605, V606,
and V607 (see par. 95e).
Check voltage across refer-
ence tubes V608 and V609.
Check C607 for capacitance
and leakage. Check voltage
and resistance of electronic
voltage regulator (fig. 90).

9. Check power-input voltage.
Check B+ voltage at J601
(fig. 81). Test tubes. Check
gain of each stage to localize
trouble (par. 108). Check
for shorted capacitors. If no
fault is indicated by a thor-
ough check of tubes and
voltages when the output is
weak, aline tuning circuits
(section III of this chapter).

10. Short-circuit antenna to ground
by setting FUNCTION
switch to CAL (receiver
must not be tuned to even
100-ke frequency, or calibra-
tion signal will interfere
with test). A considerable
decrease in noise indicates
noisy signal from antenna.
Use insulated prod to tap
each tube. If tapping a tube
causes increase in noise in
the output, try different
tube.

Tap the parts. Move terminals
slightly, and listen for noisy
output. Noise indicates that
a connection should be sol-
dered or that a part needs
replacing.




99.

Trouble-shooting Chart (contd)

Symptom

Probable trouble

Correction

11. Receiver output noisy when
controls are operated.

12. Distorted signal.

13. Autotune completely inopera-
tive.

14. Autotune
tently.

operates intermit-

15. Autotune recycles or shuts off
at end of first half-cycle.

11. Dirty switch contacts. Poor
contact at rotor of a gain
control.

12. Weak tube. Incorrect voltage
on tube. Leaky capacitor,
such as C603 or C610.

13. Open fuse F103 (DC 20A).

Connection to receiver at RE-
MOTE CONTROL recep-
tacle J105. Absence of 28
volt d-¢ input to REMOTE
CONTROL receptacle J105.

FUNCTION switch S107.

CHANNEL SELECTOR
switch S110, and seeking
switch in control head.
Broken or dirty switch con-
tacts.

Relay K102.
Motor B101.

Limit switch in control head.
Dirty or broken contacts.
AUTOTUNE REMOTE-

LOCAL switch S109. Broken
wire or dirty contacts.

14. Breaker switch in control head.
Dirty contacts or defective
switch.

Relay K102.

CHANNEL SELECTOR
switch S110. Dirty contacts.

Limit switch in control head.
Broken or dirty contacts.

15. Breaker switch in control head.
Check for broken or dirty
contacts.

Limit switch in control head.
Broken or dirty contacts.

Relay K102.

11. Clean switch contacts. Clean
and lubricate control, or re-

place.
12. Check tubes and replace if
necessary. Check voltages

and resistance in a-f sub-
chassis (fig. 90). Use head-
set connected in series with
a .1-UF capacitor to check
signal across grid and plate
circuits of audio stages and,
thus, to localize trouble.

13. Replace fuse.

Tighten connector. Check for
broken connections in recep-
tacle. Check Electrical Spe-
cial Purpgse Cable Assembly
CX-2083/U. Refer to step 18

on Power Supply PP-629/
URR. :
Clean switch contacts (fig.

93).

Clean switch contacts. Replace
switches if defective (figs.
80 and 93).

Replace if defective (fig. 93).

Clean brushes and commuta-
tor. Check motor leads, field
and commutator windings.

Replace if defective (fig. 61).

Clean switch contacts (fig. 93).
Resolder connection. Replace
switch if defective.

14. Clean switch contacts (fig. 61).
Replace switch if defective.

Replace if defective.

Clean switch contacts.
Replace if defective.

15. Clean switch contacts. Replace
switch if defective.

Replace switch if defective.

Replace if defective.
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Symptom

Probable trouble

Correction

16. Autotune heads (one or more)
do not position properly, or
either of the shafts associ-
ated with the heads rotate
when an attempt is made to
tighten the locking key.

17. Autotune does not complete a
cycle in 15 seconds.

18. Autotune system of vreceiver
fails to operate, or Power
Supply PP-629/URR red in-
dicator lamp 11101 fails to
light when ON-OFF switch
S1102 is set at ON.

16.

17,

18.

Seeking switch in control head.
Broken or dirty contacts.

CHANNEL SELECTOR
switch S110. Check for dirty
contacts.

Correct pawl not engaged
properly for channel selected.

Weak, broken, or loose pawl
spring.

Pawls do not line up properly
with stop rings.

Clutch on stop-ring shaft as-
sembly slips.

Incorrect tap position in sec-
ondary of transformer
T1101, located in Power
Supply PP-629/URR.

Indicator lamp I1101.

Faulty power cord or recep-
tacle J1131.

Open fuse F1101 or F1102.

Defective ON-OFF switch.

Defective 115-230 switch
S1101.

Transformer T1101. Open pri-
mary or secondary.

Rectifier CR1101.
Resistor R1101.

Broken or poor connection at
terminal board TB1101.

Clean switch contacts. Replace
switch if defective.

Clean switch contacts.

16. Manually rotate locked posi-
tioning head throughout its
entire range, and try to en#
gage a pawl in a stop ring.
If pawl cannot be engaged
in this manner, proceed with
synchronization of autotune
as described in par. 120. If
indication remains abnormal
after synchronization, check
head for foreign matter
which might restrict move-
ment of pawls, such as hard-
ened grease, dirt, or metallic
particles.

Replace defective pawl spring.

Replace bent, broken, or stuck
pawl.

Replace defective clutch.

17. Reposition tap as described in
par. 137.

18. Replace defective lamp.

Check cord and receptacle. Re-
place if defective.

Replace fuse. If fuse still blows
check for short circuit.

Replace if defective.

Replace if defective.

Replace transformer.

Replace rectifier.
Replace resistor.

Resolder connection.
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Figure 68. R-f subchassis, top view.
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Figure 4. I-f subchassis, top view.
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Figure 75. I-f subchassis, bottom view (first of two lustrations).
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Figure 76. I-f subchassts, bottom view (second of two itllustrations).

TM863-67
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Figure 78. Vfo subchussis, bottom view.

T™ 856-95
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Figure 80. A-f subchassis, top view.
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Figure 82. Calibration-oscillator subchassts, top view.
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Figure 83. Calibration-oscillator subchassis, bottom view.
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Figure 85. Power Supply PP-621/URR, bottomn view.
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157



PII7  JI09 JIlO JUI  PU3
\ \ | /

Q
@
Pl2— |
[P p— -
© - Q
SPUR — PINION GEAR
GEARS
BIOI ©
KILOCYCLE = MEGACYCLE
CHANGE — | o] . CHANGE
MULTITURN Zox ® o ©U |0 MULTITURN
POSITIONING S~ © - o - POSITIONING
HEAD clo3 & OO o T S o I EAD Kio2
© ° ° 9 | __CcoNTROL
® O HEAD R |23
RIO4— | | 0
L©_ g 1101,1102
| (UNDERNEATH
J103ﬁ/;\é D) | O SUPPORT)
RIOS 2 Zm N\ Py S /o\ s107
si10 /o { S ~ © o
SI103 - — o RI25
s109 il
o Mio2
MIO|
o &
I/I/ 1// l/l 1. 1 —\ SO \\ . S, S . —J
s107 RIGI si02 [RIG3 RICE [RIO8 Ano RII2 lmm\ RII6 Ru\ % R122 SI04\106 5105 Clo2
RII3 RIS RII7 RNS RI2I
Ri24

RIO2 RIO7 RI09 RIHI
TM 863-79

Figure 88. Front panel and main frame, top view.

158



/PIIB
/CIOI

/SIOB

| __—Fl02

Fi0!

Fi03

TM856-78

Figure 89. Front panel and main frame, bottom view.

100. Voltage and Resistance Checks

Voltage and resistance diagrams for the
various subchassis of the receiver are shown
in figures 90, 91 and 92. These drawings show
the values that should be obtained at the tube-
socket pins and terminal boards. If a value, as
read on the multimeter, varies (outside of rea-
sonable tolerance limits) from the value given
in the diagrams, the amount of variance should
be noted and used to aid in determining which
part is at fault. For instance, if a 100,000-ohm
resistance reading is indicated at a given tube-
socket pin on a diagram, and the actual reading
is 30,000 ohms on the meter, the circuit dia-
gram of the subchassis should be examined
for the presence of a resistor in the circuit
under test that could, if defective, account for
the incorrect reading. Such a resistor would
then be suspected and should be checked. An-
other possibility would be that a capacitor has
shorted out and is shunting a resistor. There
are many ways of using the voltage and resis-
tance diagrams, depending on the resourceful-
ness of the repairman.

101. Signal Substitution Notes

a. Signal substitution for Radio Receiver
R-391/URR requires an audio oscillator, such
as Audio Oscillator TS-382/U, for checking the
line and local audio channels, and a signal gen-
erator, such as R.F. Signal Generator Set AN/
URM-25, to provide a source of modulated r-f
and i-f signals for checking the r-f, variable
i-f, and fixed i-f stages. In addition to produc-
ing an i-f signal of 455 ke, the signal generator .
should cover an r-f range of at least 400 ke to
32 mc. The signal generator should be capable
of furnishing an r-f signal output at any level
between 1 microvolt and 1 volt.

b. A multimeter, such as Electronic Multi-
meter TS-505/U, and tube tester, such as Elec-
tron Tube Test Set TV-7/U, are needed to iso-
late the defective part after the faulty stage
has been indicated by signal substitution.

c. For the tests described in paragraphs 102
through 106 inclusive, connect the ground lead
of the audio oscillator or signal generator to
the subchassis being tested, and connect the
signal output lead through a capacitor (ap-
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proximately .05 uf) (microfarad), to the
point specified. The bench-testing information
contained in paragraph 93 and the informa-
tion contained in paragraph 95a indicate®the
method of preparing the subchassis for signal
tracing.

d. Note the volume, and listen for distortion
from the speaker or headset at various points
in the signal-substitution procedure. Make cer-
tain that the LIMITER control is in the OFF
position; if it is in the ON position, it may be
the cause of the distortion. When working back
from the output to the input stages, decrease
the output of the signal generator as much as
possible. If possible, compare results with a re-
ceiver known to be in good condition.

e. Check the wiring and soldering in each
stage during the procedure.

f. A tuning shaft that is out of synchroniza-
tion or a trimmer adjustment that is misalined
may cause reduced output or may prevent any
output. Synchronization of the shafts and cams
(par. 119a) should be checked, and the position
of the r-f and crystal oscillator band switches
should be checked (par. 1195 and ¢) before the
adjustment of individual tuning circuits (pars.
121 through 126) is attempted.

g. When trouble is localized in a given stage,
first test the tube, if such a test is indicated.
Then measure the voltage and, finally, the re-
sistance of the circuits of that stage (figs. 90,
91 and 92).

h. Trouble in a circuit or stage does not
always change the voltage and resistance meas-
urements at the tube socket. Instructions in-
cluded in this paragraph merely serve as a
guide, and suggest other procedures, such as
voltage and resistance measurements of indi-
vidual parts.

i. When testing, remove only one tube at a
time. Check the type number of the tube, test
the tube, and, if it is not defective, return it to
its proper socket before removing another tube.

j. At each step it is assumed that all previ-
ous steps were completed satisfactorily. Isolate
and clear any trouble discovered before pro-
ceeding with succeeding steps.

k. Refer to the notes in paragraph 95 while
performing the tests.
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102. Local-audio-channel Tests

a. Pin 5 of V603 (Plate of Local A-f Output
Tube). Apply an a-f signal to pin 5 of tube
V603 (fig. 80). Listen to the signal from a
headset or speaker connected to the local audio
output. The volume should be very low. If no
signal is audible, check the connections to out-
put transformer T602 (fig. 80), and test ca-
pacitor C604 for a short circuit (fig. 81).

b. Pin 1 of V603 (Grid of Local A-f Output
Tube). Apply the signal to pin 1 of V603 (fig.
80). Listen for an increased output over that
obtained in the preceding step (subpar. a
above). If no signal is audible, test the tube and
the voltages at the socket pins. When the signal
is distorted or when there is a positive d-c
voltage on the control grid with respect to
the chassis, test capacitor C603 for leakage
(fig. 81).

c. Pin 1 of V602 (Plate of Local A-F Ampli-
fier). Connect the output of the generator to
pin 1 of V602 (fig. 80). If the signal output
decreases, test capacitor C603 (fig. 81).

d. Pin 2 of V602 (Grid of Local A-f Ampli-
fier). Turn the LOCAL GAIN control fully on.
Apply the signal to pin 2 of V602 (fig. 80). The
output signal should be much louder than that
obtained in the previous step (subpar. ¢ above).
If the signal is weak, check the tube and the
voltages at the tube-socket pins (fig. 91).

103. Line-audio-channel Tests

Connect the headset to the LINE AUDIO
output, terminals 10 and 13 of the rear termi-
nal strip (fig. 21). After the LINE LEVEL
meter has been checked, using Multimeter TS-
352/U, it may be used as an output indicator.
Rely on the headset, however, to detect noise
and distortion.

a. Pin 5 of V604 (Plate of Line A-f Output
Tube). Insert the audio- oscillator signal at pin
5 of V604 (fig. 80). The volume should be very
low, as heard in the headset. If no signal is
audible, check the leads to output transformer
T603 (fig. 80). The center leads of the sec-
ondary winding must be connected by a jumper
between terminals 11 and 12 of the rear ter-
minal strip (fig. 21). Test capacitor C611
(fig. 81).
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5V V507
K 12AU7 175V
0 v
7K 2D MIXER 19.6V AG
V204 .
oy 20 3D I-F AMPL
+0 V503
6BU6
ov 20V AC BFO
)
2 MEG v508 810 | MEG
13.5VAC 5749
5y 178 V
K 1L.3VAC (11.3V AC) 13
3v 4(4) 13V AC 1o v
" 2 BYALLL AL 7 Ca56 2D IF AMPL
2V 9.1V NC v502
a0 2K TMEG L7V (-.35V) _53v (-1v) 6BU6
130K(I30K) 30k ()
\ ov(ov) 90V(-.2Vv)
MEG 3D MIXER 15(.15) 40K (00)
V205
6Ca (SEE NOTE 6)
1.iV AC IST 1-F AMPL
4 V501
NC 6BJ6
VOLTAGE REGULATOR
RTSI2
3TF7
FRONT
TES:
4. UNLESS OTHERWISE NOTED, SET CONTROLS AS FOLLOWS:
AND ARE MEASURED FROM SOCKET SET S80I TO 115-VOLTS A-C, [FUNCTION] TO [A
,000 OHMS-PER-VOLT METER ’
5-352/U), To (Wed, 10 (),
RE MEASURED FROM SOCKET TO [10], AND [BANDWIDTH] TO [8-KC]
"T';_‘:g‘:/’zn‘s 5. READINGS IN PARENTHESES ARE MADE WITH
- ON ALL BANDS. AT [OFF], OTHER READINGS ARE WITH [CIMITER] AT [10].
"ION.. 6. READINGS IN PARENTHESES ARE MADE WITH AT [OFF].
TM863-81
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REAR

(SEE NOTE 5)

ov(ov) 4.6V (4.6V)
900K (900K ) 600(600)
155V (155V) A-F AMPL _AND SQUELCH
12K(11K) TUBE
V60|
12AU7

65K (17K)

12V AC (12V AC) -4V (-.1V)
10(10) IMEG (IMEG)
IIOO(IOSO)

ov 1.5V

LOCAL A-F AMPL AND
LINE A-F AMPL
V602

12AU7
VOLTAGE
REGULATOR
V605 13V AC {13VAC)
6082 LOCAL A-F 8(8)
OUTPUT TUBE -5V (180V)
182V ov V603 00 (9.2K) CALIE
6AKE __-.4V(-28V) - .4V (0V) T
100K (100K) 400K (400K )
.5V(100V) ov(29V)
K (1K)
175V 8.2v
95K 400
Iy 2 OUlﬁ!rF?STA;fJBE
10K
9,400 140K V604 { SEE NOTE 6)
12.5V AC 6AKE
0 26 VAC(26 VAC) -.4V(89V)
20 Q0 (28K)
© 13V AC(I13VAC) - .5V (-9V)
GO (1.1MEG)
1
5%?(\/ 9.2V OVIOV)
0
D-C Aiv~,L
V607 NC
6BH6 00 (1.IMEG)
D (27K)
MULTIVIBRATOR
V902
12AU7
9,400 140K
VOLTAGE
REGULATOR
V606
6082
FRONT

NOTES

1. UNLESS OTHERWISE SHOWN
RESISTORS ARE IN OHMS AND ARE MEASURED FROM SOCKET
PIN TO GROUND WITH A 20,000 OHM-PER-VOLT
METER (SUCH AS MULTIMETER TS-352/U).
VOLTAGES ARE DC AND ARE MEASURED FROM SOCKET
PIN TO GROUND WITH A VTVM (SUCH AS ELECTRONIC
MULTIMETER TS-505/U).
READINGS ARE THE SAME ON ALL BANDS.

2.NC INDICATES NO CONNECTION.

3 '@ INDICATES INFINITY.

4 UNLESS OTHERWISE NOTED,SET CONTROI
SET SBO! TO 1IS-VOLTS AC, [FUNCTI
7o (WED), [RF GAN]
T0 (1G], AND [BANDWIDTH] T0 [§-KC],

5 READING IN PARENTHESIS ARE MADE wi
6.READINGS IN PARENTHESIS ARE MADE wi

Figure 91. Radio Receiver R-391/URR, bottom dec
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QUELCH

L

13V AC(13VAC)

RECTIFIER TUBE RECTIFIER TUBE
V802
26Z5W 26Z5W

25.5V AC 280V AC 25.5VAC 280V AC
Kl 25
NC

295v
120K

NC

280V AC
25

2B80OVAC

8(8)
- 5V(180V
ook, —  CALIBRATION OSCILLATOR
 _aviezey) e TUBE AND BUFFER AMPL
TOOK (106K 400K (400K) 12AU7
.5V(100V) ov(29V)
Q00 (30K) NK (1K)
{ SEE NOTE 6)
26V AC(26 VAC) - 4V (89V)
2(2) ™ (28K)
13V AC(I3VAC) - 5V (-9V)
00 (1.1MEG)
ov(oV)
-6V (-8) -3V ov ‘
© (1.1MEG) VFO TUBE
V70!
© (27K) 5749
MULTIVIBRATOR
NC V902
12AU7
NC nK
NC
e
ENCE
FRONT
4 UNLESS OTHERWISE NOTED,SET CONTROLS AS FOLLOWS
KET SET S80I TO 115-VOLTS AC, To [AGC],
‘ To [MED],[RF GAIN] YO (10} {COCAL GAIN]
Nie 7o [i9], AND [BANOWIDTH] To [8-KC],

" Radio Receiver R-391/URR, bottom deck tube voltage and resistance diagram.

S READING IN PARENTHESIS ARE MADE WITH [FUNCTION| SWITCH AT SOUEL(fH'.

6.READINGS IN PARENTHESIS ARE MADE WITH |FUNCTION| AT
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( SEE NOTE 7)
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REAR REAR
12V 1.2v 6.3V AC ov
s TN S B o3 ac oovic
Tz ] ca0 : [_L405 ] :
12 [¢) REAR 9 _m_ 9
{0y —f-BrAC — 5
2 L4003 cal3 5
> s
o ] ca37 iz ‘
0 L402 58
162V
T | Raos —_teos g
2K L406 T
res T
2K
TB402
FRONT
CRYSTAL OSCILLATOR SUBCHASSIS
NOTES:
I.UNLESS OTHERWISE SHOWN,
RESISTORS ARE IN OHMS ,AND ARE MEASURED
FROM BOARD TERMINAL TO GROUND WITH A
20,000 OHMS-PER-VOLT METER (SUCH AS
MULTIMETER TS-352/U).
VOLTAGES ARE DC AND ARE MEASURED FROM
BOARD TERMINAL TO GROUND WITH A VTVM
(SUCH AS ELECTRONIC MULTIMETER TS-505/U).
RIGHT 2. READINGS ARE THE SAME ON ALL BANDS.
G 3.0 INDICATES INFINITY.
ov v 4.UNLESS OTHERWISE NOTED, SET CONTROLS AS FOLLOWS:
—oW SET S80I TO 115-VOLTS A-C,[FUNCTIQON] swiTcH To[AGq],
L2y oy AUDIO RESPONSE] SWITCH TO [MED], (RF_GAIN]CONTROL TO
W“‘{ R556 [—IS'T [io)l.[cocAL GAaIN}conTROL TO[10], AND [BANDWIDTH
swiTcH To[a].
2V 4.1V
400K 190K 5.READINGS IN PARENTHESIS ARE MADE WITH
oV A% SWITCH AT|SQUELCH].
' €7 6.READINGS IN PARENTHESIS ARE MADE WITH [LIMITER
&_'7"_ CONTROL AT[10],OTHER READINGS ARE WITH[LIMITER
400 67
aT[i0] orR
TB502 7NO VOLTAGE READINGS ARE TAKEN,ALL RESISTANCE
READINGS ARE MADE WHILE A 600-OHM LOUDSPEAKER
REAR IS CONNECTED TO [LOCAL AUDIO] TERMINALS 6 AND 7
ON REAR PANEL.
TMB856-99
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b. Pin 1 of V604 (Grid of Line A-f Output
Tube). Apply the signal to pin 1 of V604 (fig.
80). The output signal should be much louder
than that obtained in the previous step (sub-
par. a above). If the output is unsatisfactory,
check the tube and the voltages at the tube-
socket pins (fig. 91). If the grid bias is incor-
rect, as indicated by distortion or excessive
plate current, check capacitor C610 for leakage
(fig. 81). Check the operation of the LINE
METER switch and the LINE METER switch
and the LINE LEVEL meter.

c. Pin 6 of V602 (Plate of Line A-f Ampli-
fier). Apply the audio-oscillator signal to pin 6
of V602 (fig. 80). Rotate the LINE GAIN con-
trol fully on. If the signal output decreases
noticeably, test capacitor C610 (fig. 81).

104. A-f Amplifier Tests

a. Pin 6 of V601 (Plate). Introduce the sig-
nal from the audio oscillator at pin 6 of V601
(fig. 80). Set the AUDIO RESPONSE switch
to MED. The signal output should be somewhat
less than that obtained when the signal was
applied to pin 7 of V602. If no signal is heard,
or if the signal is weak, check capacitor C602
(fig. 81) for a short circuit, and check the con-
nections to the AUDIO RESPONSE switch.

b. Pin 7 of V601 (Grid). Apply the signal to
pin 7 of V601 (fig. 80). The output signal
should be much louder than that obtained in
the preceding step (subpar. a above). If the
signal is weak, test the tube and the voltages
at the tube-socket pins (fig. 91).

105. I-f Subchassis Tests

a. Pins 1 and 2 of V510 (Anode of Positive-
peak Limiter). Introduce an a-f signal at pins
1 and 2 of V510 (fig. 74). If no signal is aud-
ible, or if the signal is weak, check capacitor
C529 (fig. 76). Check the seating of connectors
P117 and P119 in connectors J517 and J619,
respectively (figs. 74 and 80).

b. Pin 3 of V510 (Cathode of Positive-peak
Limiter). Apply the a-f signal to pin 3 of V510
(fig. 74). A weak signal may indicate that V510
is defective or that resistor R542 or R544 is
open (fig. 76).

c. Pins 6 and 7 of V507 (Anode of Negative-
pealk Limiter). Apply the a-f signal to pins 6

and 7 of tube V507 (fig. 74). If the signal is
weak, check V507 and resistor R541.

d. Pins 1 and 2 of V507 (Anode of Detector).
Introduce a 455-kc¢ modulated signal from the
signal generator at pins 1 and 2 of V507 (fig.
74). If there is no output signal, or if the signal
is weak, check the tube and the jumper con-
nection between terminals 14 and 15 of the rear
terminal strip (fig. 21). If the trouble persists,
check the voltage and resistance of the circuit
components (fig. 90).

e. Pin 5 of V506 (Plate of Sixth I-f Ampli-
fier. Apply the 455-ke modulated signal to pin 5
of V506 (fig. 74). A weak output signal may
indicate that transformer T506 is not alined
properly, or that it has an open or short-
circuited winding.

f. Pin 1 of V506 (Grid of Sixth I-f Ampli-
fier). Apply the signal to pin 1 of V506 (fig.
74). The output signal should be somewhat
louder than that obtained in the preceding step.
If the signal is weak, check the tube and tube-
socket voltages (fig. 91). Test cathode-bypass
capacitor C523 and screen-grid capacitor C524
(fig. 75) for an open circuit by temporarily
shunting capacitors of like value across them.

g. Pins 5 and 1 (Plate and Grid of First Five
I-f Amplifiers). Set the FUNCTION switch at
MGC, turn the RF GAIN control fully on, and
set the BANDWIDTH switch at the 4-KC
position. Apply the 455-ke modulated signal in
turn to pins 5 and 1 of the first five 455-ke i-f
amplifiers, proceeding from the fifth stage to
the first (fig. 74). Correct any faults found in a
stage before proceeding to the next.

106. R-f Subchassis Tests

a. Pin 1 of V205 (Plate of Third Mixer). In-
troduce the 455-kc modulated signal at pin 1 of
V205 (fig. 68). If no signal is heard, check
transformer T207 and the signal connections to
the i-f subchassis (figs. 68 and 69).

Note. For the remainder of the signal substitution
tests, tune the receiver to a frequency of 2 mc in the
1- to 2-mc band by setting the frequency-indicator
reading at 01 + 000.

b. Pins 6 and 7 of V205 (Grid and Cathode
of Third Mixer). Apply a 2-mc modulated sig-
nal to test point E210 (fig. 68). If no output
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signal is heard, connect an antenna or a 2-mc
signal source to the antenna terminals of the
receiver, and, at the same time, apply a strong
2,455-kc unmodulated signal to pin 7 of V205
(fig. 68). The reception of static or signal when
the 2,455-ke signal is substituted for the re-
ceiver oscillator signal indicates a faulty vfo.
To check for injection voltage from the vfo, set
the FUNCTION switch at STAND BY, and
measure the d-c voltage using the VIVM at
test point E210 (fig. 68). The voltage should be
between 3 and 11 volts dc (this is a reference
voltage only). This voltage is present because
tube V205 is rectifying the vfo oscillator sig-
nal. If the voltage is within these limits, injec-
tion voltage from the vfo is available. Measure
the amount of injection voltage from the vfo
by disconnecting P723 (fig. 98) and connect-
ing the a-c probe of Electronic Multimeter TS-
505/U to the contact of the plug. The voltage
should measure approximately 2 to 3 volts ac
for normal operation. When the trouble is in
the vfo, check its tube (V701), check for loose
coupling at the oscillator tuning shaft (par.
119d), and check the tube-socket voltages. If no
output signal is heard when the 2,455-kc un-
modulated signal is applied to pin 7 of V205,
check the third mixer, V205, and its tube-socket
voltages (fig. 90).

c. Pin 1 of V20, (Plate of Second Mixer).
With the FUNCTION switch at MGC, apply
the modulated 2-mc signal to pin 1 of V204
(fig. 68). A weak output signal may indicate
that plate resonant circuits 7222, 7Z223, and
7224 are not synchronized with the other
tuning circuits (par. 119a) or are not indi-
vidually alined correctly.

d. Pins 6 and 7 of V204 (Grid and Cathode of
Second Mixer). Apply a 10-mc modulated sig-
nal to test point E209 (grid) (fig. 68). If no
output signal is audible, either the second
mixer stage or the second crystal oscillator
stage is defective. To determine which stage is
at fault, apply a strong, 12-mc unmodulated
signal to pin 7 while the antenna terminals are
connected to an antenna or to a 2-mc signal
source. The reception of static or signal when
the 12-mec signal is applied indicates a faulty
second crystal oscillator. Check for injection
voltage from the second crystal oscillator by
measuring the d-c voltage with the vtvm at test
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point E209 (fig. 68), with the FUNCTION
switch at STAND BY. A reading of 3 to 11
volts indicates that injection voltage is avail-
able from the second crystal oscillator. The
amount of injection voltage available is deter-
mined by disconnecting P222 from J422 (fig.
71) and measuring the voltage at the contact
of J422, using the a-c probe of the multimeter.
A reading of approximately 2 to 3 volts ac in-
dicates normal output from the second crystal
oscillator. If normal output is not obtained, test
tube V402, the tube-socket voltages (fig. 90),
the alinement of the oscillator circuits, and the
oscillator crystals (par. 107). Check synchroni-
zation (par. 119¢). If a crystal is defective, the
band or bands associated with that crystal will
be inoperative. If no output is heard when the
signal is applied to pin 7, check second mixer
V204 and its tube-socket voltages (fig. 90).

e. Pin 1 of V203 (Plate of First Mixer).
With the FUNCTION switch at MGC, apply a
10-mc modulated signal to pin 1 of V203 (fig.
68). If the output signal is weak, check the
synchronization of the first i-f slug rack and
the first i-f can rack. Alinement of the indi-
vidual slugs for resonant circuits Z219, Z220,
and Z221 (fig. 68) may be required.

f. Pins 6 and 7 of V203 (Grid and Cathode
of First Mixer). Apply a 2-mc modulated sig-
nal to test point E208 (grid) (fig. 68). If no
signal is audible, apply a strong, 8-mc unmodu-
lated signal to terminal 7 of V203 while the
antenna input is connected to an antenna or to
a 2-mc signal source. Then, if static or signal
is audible, a faulty first crystal oscillator is
indicated. Turn the FUNCTION switch to
STANDBY and check for injection voltage
from the first crystal oscillator at test point
E208; if a reading of between 3 and 11 volts
dc is obtained, injection voltage is available
from the first crystal oscillator. Disconnect
P221 from J421 (fig. 71) and measure the a-c
voltage at the contact of J421. The output
from the first crystal oscillator is normal if a
reading of approximately 2 to 3 volts, ac, is
obtained. If the output is abnormal, check tube
V401 (fig. 71), the tube-socket voltages (fig.
90), the alinement of the oscillator circuits and
the oscillator crystals (par. 107). Check syn-
chronization of crystal oscillator (par. 119¢).
However, if the set is still dead, or if the output



is weak, check first mixer V203 and its tube-
socket voltages (fig. 90).

g. Pin 5 of V202 (Plate of Second R-f Ampli-
fier). With the FUNCTION switch at MGC,
apply a 2-mc modulated signal to pin 5 of V202
(fig. 68). If the output is abnormal, check the
tuning circuits that couple the plate of the sec-
ond r-f stage to the grid of the first mixer and
bandswitch section S208 (fig. 70).

h. Pin 1 of V202 (Grid of Second R-f Ampli-
fier). Apply the signal to test point E207
(grid) (fig. 68). The audio signal output
should be much louder than in the preceding
step (subpar. g above). If the signal is weak,
check tube V202 and its socket voltages (fig.
90).

i. Pin 5 of V201 (Plate of First R-f Ampli-
fier). Apply the 2-me signal to pin 5 of V201
(fig. 68). If the output signal is weak, inspect
the tuning circuits that couple the plate of the
first r-f stage to the grid of the second r-f stage
and bandswitch section S206 (fig. 70). Check
voltages (fig. 90).

j. Pin 1 of V201 (Grid of First R-f Ampli-
fier). Apply the 2-mc modulated signal to test
point E206 (grid) (fig. 68). The output signal
should be louder than that obtained in the pre-
ceding step (subpar. i above). If the signal is
weak, test tube V201 and its socket voltages
(fig. 90).

k. Antenna Input Circuits. Connect the 2-mc
modulated output of the signal generator, in
turn, to UNBALANCED WHIP antenna input
J107 and to BALANCED 125 OHM antenna
input J108. If the signal is weak, check the
antenna tuning circuits and connections. Check
break-in relay K101 by setting the FUNCTION
switch at CAL and the frequency-indicator
reading at an even 100-kc point, to obtain a
calibration signal, and switching the FUNC-
TION switch back and forth between the CAL
and MGC positions several times. Tone should
be heard in the headphones at the MGC posi-
tion, while at the CAL position no tone should
be heard.

107. Checking Oscillator Crystals

If it is suspected that an oscillator crystal is
faulty, it can be readily checked by the use of a

L }
second Radio Receivey R-391/URR in good
operating condition, as follows:

a. To check crystals of second crystal oscil-
lator, disconnect plug P222 from the crystal-
oscillator subchassis, and connect the contact of
J422 to the UNBALANCED antenna input of
the second receiver.

b. Note frequency-indicator reading of re-
ceiver under test. Unlock MEGACYCLE
CHANGE control key and set the MEGA-
CYCLE CHANGE control to the frequency at
which crystal to be checked is connected in
the circuit (par. 110).

¢. Tune the second receiver to the frequency
of the crystal in the receiver under test, and set
its BFO switch to ON. An audible signal should
be heard in a headset connected to PHONES
jack. Rock the KILOCYCLE CHANGE knob
to identify the signal. If no signal is heard, the
crystal should be replaced.

d. Rotate MEGACYCLE CHANGE control
of receiver under test to obtain original fre-
quency-indicator reading. Lock key.

e. Check the first crystal-oscillator crystals
in the same manner as described in subpara-
graphs a, b, and ¢, above, except that the con-
tact of J421 is connected to the second receiver.

108. Stage Gain Charts

The stage gain charts in subparagraphs a
and b below list the minimum and maximum
voltages required at each of the r-f and i-f
stages of the receiver to produce a voltage of 7
volts across the diode load. Use these charts as
a standard when trouble-shooting to check the
overall gain of the receiver and the gain of each
r-f or i-f stage or group of stages. When the re-
ceiver output is low, and the tubes are operat-
ing satisfactorily (as indicated by a tube
checker), localize the defective stage by check-
ing the signal voltage level of each stage
against the chart while using the signal substi-
tution method of trouble shcoting, or by meas-
uring the individual stage gain. To obtain the
stage-gain readings, connect a d-c voltmeter,
such as Electronic Multimeter TS-505/U, be-
tween terminals 14 (DIODE LOAD) and 16
(GND) of the terminal strip on the back of the
receiver (fig. 21). Terminal 14 must be jump-
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[ ]
ered to terminal 15. Connect the ground lead
of the r-f signal generator to the receiver
ground, and connect the generator output lead
through a .1-uf capacitor to the receiver points
indicated in the chart. When checking the 455-
ke i-f stages, access to the injection points can
be gained by operating the subchassis outside
the receiver, using the extension cables (par.
93), or by inserting a short length of wire into
the tube-socket terminal (par. 95a). Check the

a. R-f Subchassis Stages.

output from the signal generator required to
obtain the diode-load reference voltage of 7
volts against the figures given in the charts.
The lowest figure is the minimum and the high-
est is the maximum that should be required
over the specified frequency range for normal
operation. However, a reading that is slightly
outside this range does not necessarily indicate
improper functioning.

Signal

Test point  Test point Test point Test point Test point
generator E206 E207 E208 E209 E210
output BALANCED (1st r-f (2d r-f (1st mixer grid (2d mixer grid (3d mixer grid
connection ANT grid V201) grid V202) V203) V204) V205)
Frequency .5-32 .5-32 .5-32 .5-8 9-18 9-18 3-2 8-32 3-2 455
(mc)
Signal 1-4 4-16 28-78 40-62 36-53 43-59 23-28 41-71 92-117 22-50
generator
output
(microvolts)
b. I-f Subchassis Stages.
Signal Signal-generator output (microvolts)
generator
output 2-KC 4-KC $-KC 16-KC
connection BANDWIDTH BANDWIDTH BANDWIDTH BANDWIDTH
Ist i-f grid V501 130 to 180
2d i-f grid V502 1,600 to 1,900 1,400 to 2,000 880 to 1,400 860 to 1,700
3d i-f grid V503 2,300 to 5,000 3,000 to 5,000 1,100 to 2,000 770 to 1,300
4th i-f grid V504 7,000 to 12,000 7,000 to 11,500 6,000 to 8,700 5,200 to 7,600
5th i-f grid V505 16,000 to 20,000 16,000 to 18,000 23,000 to 28,000 32,000 to 38,000
6th i-f grid V506 420,000 to 500,000 420,000 to 500,000 420,000 to 500,000 420,000 to 500,000

109. D-c¢ Resistances of Transformers
and Coils

The d-c resistances of the transformer wind-
ings and the coils in Radio Receiver R-391/
URR and Power Supply PP-629/URR as meas-
ured with an ohmmeter (such as that incorpo-
rated in Multimeter TS-352/U) are listed
below :

a. Radio Receiver R-391/URR.

Transformer
or coil Terminals Ohms
FL101 A-A less than .5
D-E

K101 17
L.242 1

1243 1
L.246 7
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Transformer
or coil Terminals Ohms
T201 1-2 .3
3-6 2.5
T202 1-2 2
3-6 1.8
T203 1-2 2
3-6 1.1
T204 1-2 1
-6 3
T205 1-2 1
3-6 .18
T206 1-2 2
3-6 Bl
T207 1-5 2.8
2-4 4.5
7201 24
7202 1.9
7203 1.1
72204 4




Transformer Transformer
or coil Terminals Ohms or coil Terminals Ohms
7205 2 Z501 1-2 5
7206 .18 7503 5.5
2207 2.4 7502 C532 through coil to 1.7
7208 18 pin 7 of V508.
2209 1 Pin 7 of V508 through 1
7210 3 coil to gnd.
Z211 1-3 15 FL601 IN-OUT 50
2212 1 IN - Gnd 24
2213 &5 OUT - Gnd 24
7214 1.8
7915 11 FL602 IN -0UT 37
7216 3 IN - Gnd 230
7917 P OUT - Gnd 250
7218 1 K601 4-5 10K
7219 2 K602 3-4 8
7220 2 L601 90
7221 2 T601 1-2 850
7222 1.6 3-4 24
7223 1.6 5-6 26
7224 1.6 T602" and T603" 1-2 850
L401 7 3-4 24
L1402 7 5-6 26
L.403 1 T801 1-2 A
L404 1 3.4 7
L405 1 5-6 25
1406 7 6-7 25
T401 1-2 a 5-7 50
3-4 8-9 1
T402 1-2 a 9-10 1
3-4 8-10 2
L501 7 L901 7
L1502 4.5 1.902 7
L503 7
T501 2-9 .8
3.7 3.1 aResistance too low for reading.
3-10 5 PReadings taken with speaker disconnected.
4-10 d
5-10 1
6-10 1 b. Power Supply PP-629/URR.
T502, T508, 2-9 .8
T504, and T505 3-7 3.1 Transformer
3-10 5 or coil Terminals Ohms
4-10 1
5.10 1 T1101 1-2 less than 1
6-10 1 3-4 less than 1
8-10 1 5-9 less than 1
T506 1-2 05 5-8 less than 1
1-9 9 5-7 less than 1
4-6 1.2 5-6 less than 1
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110. R-f and Variable I-f Frequency Scheme

Range of
Position antenna and Position 1st xtal- 1st xtal- 1st variable 2d xtal- 2d xtal-
Band of switch r-f coils of switch osc crystal osc output i-f range osc erystal osc output
(mce) 5201 (me) S401 freq (mc) freq (me) (me) freq (me) freq (me)
B-1 1 -1 0 9 9 9.5-10 12 12
1-2 2 1-2 1 8 8 9-10 12 12
2-3 3 2-4 2 10 10 12-13 15 15
3-4 3 12.6 12.6 15.6-16.6 6.2 18.6
4-5 4 4-8 4 7 7 11-12 14 14
5-6 B) 8 8 13-14 8 16
6-7 6 9 9 15-16 9 18
7-8 7 10 10 17-18 10 20
8-9 B) 8-16 8 11 11
9-10 9 Not in use after first eight 12 12
frequency bands
10-11 10 13 13
11-12 11 14 14
12-13 12 15 15
13-14 13 8.0 16
14-15 14 8.5 17
15-16 15 9.0 18
16-17 6 16-32 16 9.5 19
17-18 17 10 20
18-19 18 10.5 21
19-20 19 11 22
20-21 20 11.5 23
21-22 21 12 24
22-23 _ 22 12.5 25
23-24 23 13 26
24-25 24 9 27
25-26 25 14 28
26-27 26 9.666 29
27-28 27 10 30
28-29 28 10.333 31
29-30 29 10.666 32
30-31 30 11 33
31-32 31 11.333 34

The range of the 2d variable i-f is from 2.5 to 2.0 me for the .5 to .1-mc band, and from 3.0 to 2.0 me on

all other bands.

111. B~ Voltage Distribution
(fig. 115)

The input voltage from the power line to the
power supply is controlled by FUNCTION
switch S107 (fig. 52). In addition, this switch
also controls the application of B+ to the vari-
ous circuits, with the exception of the first and
second crystal oscillators and the vfo. B+ is
always connected to these circuits, so that the
temperature of the components will remain
constant. In the MGC and the AGC positions
of S107, regulated B+ voltage is applied to all
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circuits of the receiver except the calibration
oscillator and the squelch circuit. In the CAL
position of the switch, the plate circuit of the
calibration oscillator is energized, and the d-c
output of the dry-disk rectifier is applied to the
antenna relay. In the SQUELCH position, B+
is connected to all receiver circuits as well as
to the plate circuit of the squelch tube, section
B of V601. In the STANDBY position, all B+
circuits except those to the oscillators are dis-
connected, and d-c voltage is applied to the
antenna relay.
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Section Il.

112. Removals and Replacements

Subparagraphs a through dd below contain
directions for removing and replacing the sub-
chassis and various detail parts of the receiver
for bench-testing or repair. All the subchassis,
except the r-f subchassis, can be removed from
the receiver without prior removal of any of
the other assemblies. While the r-f, i-f, and vfo
subchassis are outside the receiver, avoid
changing the positions of the KILOCYCLE
CHANGE, bfo, and vfo tuning shafts, if pos-
sible. Disturbing the positions of these shafts
will necessitate synchronization. Make any nec-
essary presettings of the receiver controls,
where possible, before removing the subchassis.
Subchassis mounting screws are color-coded
with green heads. In most cases these are cap-
tive screws, and need be loosened only until
they are free of the main frame, to remove the
subchassis. When replacing the subchassis, the
captive screws should first be started one at a
time, in order to locate the subchassis before
tightening the screws all the way. The refer-
ence designations of the coaxial plugs are
marked on bands fastened to the cables, near
the plugs. To remove a coaxial plug, press the
plug in slightly and twist counterclockwise to
release; then pull the plug straight out. Where
coaxial plugs are not readily accessible, scissors-
type Tube Puller TL-201, supplied with Tool
Set TE-41, can be used for removal of the
plugs. To remove 7-pin plugs P113, P114, P715,
and P916, first twist the metal shell slightly
counterclockwise to release the clamp, then pull
the plug. When replacing multi-contact plugs,
make sure that the pins are properly alined
with the jack contacts, as the pins are easily
bent. When loosening the clamp screws, be care-
ful not to overdraw the screws, thereby allow-
ing the nuts to drop off. Do not tighten clamp
screws too far, as the threads may be stripped.
Make sure that the Bristo wrench is fully in-
serted into the screw to avoid stripping the
slots in the head.

a. Removal of Front Panel (figs. 22 and 93).
To gain access to the wiring and parts on the
back of the front panel, or to prepare for re-
moval of the r-f subchassis or the Autotunec

REPAIRS

components, it is necessary to remove the front
panel. Proceed as follows:

(1) Remove the top and bottom dust
covers from the receiver.

(2) Remove the two handles from the
front panel by removing the nuts and
washers that secure the handles at the
rear of the panel.

(3) Place wooden blocks under the side
plates of the receiver main frame, in
back of the front panel, so that the
panel is clear of the bench and the
receiver is tilted backward.

(4) Remove the locking keys from the
MEGACYCLE CHANGE and KILO-
CYCLE CHANGE control knobs. Ro-
tate these control knobs fully counter-
clockwise (to home stop position),
then rotate the knobs clockwise until
the knob setscrews are pointed to the
right. Make a note of the positions of
the following controls: MEGACYCLE
CHANGE, KILOCYCLE CHANGE,
BANDWIDTH, BFO PITCH, and
ANT. TRIM.

(5) Position the ANT. TRIM control at
—4, and remove the knob.

(6) Position the BFO PITCH control at 0.
Position the BANDWIDTH control at
16 KC. Loosen the collars on the
BANDWIDTH and BFO PITCH con-
trol shafts.

(7) Remove the KILOCYCLE CHANGE
and MEGACYCLE CHANGE control
knobs.

(8) Remove the ZERO ADJ. knob.

(9) Remove the four flat-head Phillips
screws that secure the front panel to
the main frame.

(10) Remove the front panel by grasping
the edges and carefully drawing it
straight out from the receiver. Re-
place the handles and carefully place
the panel face down on the bench, rest-
ing on the handles.

b. Replacement of Front Panel. To replace
the front panel, proceed in the reverse order of
removal. When replacing the ZERO ADJ. knob,

173



COUNTER
DRIVE GEAR

BIOI

KILOCYCLE CHANGE
MULTITURN
POSITIONING HEAD

AUTOTUNE

CASTING

cio3

R104

Jio3

SHO

SI03

RIO3

S109

OFFSET GEAR

MEGACYCLE CHANGE

MULTITURN POSITION-
ING HEAD

K102

CHANNEL
INDICATOR

MEGACYCLE CHANGE
CONTROL DRIVE GEAR
CONTROL HEAD

R123

S107

Ri24
S105

RIO6
THRU Ri22

TM863-83

Figure 98. Radio Receiver R-391/URR, front panel removed.

make certain that the threaded cap located on
the end of the shaft is rotated clockwise finger-
tight. Place the knob on the shaft so that the
spring-loaded moveable part of the stop mech-
anism fits into the notch in the knob. Rotate the
knob clockwise until the stop is reached. Allow
the knob to rotate counterclockwise approxi-
mately 1/16 of an inch and tighten the set
screw in the knob.

¢. Removal of R-f Subchassis. (figs. 93 and
94). To remove the r-f subchassis, first discon-
nect coaxial connector P723 from J223 on bot-
tom deck of receiver (fig. 98), using scissors-
type Tube Puller TL201, and with the front

panel removed as described in subparagraph a, .

above, proceed as follows:

(1) Invert the offset gear (fig. 97) so that
green surface is toward front and the
gear is meshed with the clutch gear
fig. 97).

Note. The offset gear is used to maintain
synchronization of the gear train when the
r-f subchassis is removed from the receiver.

(2) Disengage the following coaxial con-
nectors on the top deck of receiver:

174

(3)

(4)

(5)

P209 from J109, P210 from J110,
P211 from J111, P221 from J421,
P222 from J422, P224 from J924,
P225 from J525, and P226 from J526
(it may be necessary to temporarily
remove V501 and its shield in order
to disengage this connector).

Remove the dust cover from the top
of the r-f subchassis; then disconnect
P114 from J214.

Rotate the KILOCYCLE CHANGE
control shaft slightly counterclockwise
to stop position. Note the frequency-
indicator reading.

Behind the main drive gear on the
MEGACYCLE CHANGE control
shaft is located a gear plate in which
is secured a Phillips-head screw (fig.
95). Remove this screw, which posi-
tions the detent, and rotate MEGA-
CYCLE CHANGE control to detent
position (frequency-indicator reads
00 on left-hand side). Using a screw-
driver, move the detent up tight
against the detent stop. Replace the
screw.



(6) Remove the two green color-coded
screws that secure the subchassis to
the end plate of the main frame. These
screws are 14-inch long ; make certain
that only these screws are used when
replacing the subchassis.

(7) Loosen the three green color-coded
captive screws at the top of the sub-
chassis, two at the left-hand corners
and one in the upper right-hand
corner.

(8) Lift the subchassis up and out of the
receiver, disengaging the Oldham
coupler on the crystal-oscillator band-
switch shaft. The floating disk of the
coupler will drop down; take steps to
prevent its loss. The subchassis should
be placed on its side or top of the test
bench but never in such a position that
it is supported by the gear train that
extends beyond the frame of the sub-
chassis.

Caution: When the r-f subchassis
is removed from the receiver, the ten-
sion of the loading springs on the
MEGACYCLE CHANGE control split
gear and KILOCYCLE CHANGE
control split gear (counter drive gear)
(fig. 93) is relieved, allowing springs
to hang loosely from gears. Remove
the springs and retain them in an en-
velope to prevent their loss. The two

ANTENNA
B

loading springs of the KILOCYCLE
CHANGE split gear are shorter than
those of the MEGACYCLE CHANGE
split gear.

d. Replacement of R-f Subchassis (figs. 93
and 94). To replace the r-f subchassis, proceed
as follows:

(1) Coat the coupler flange on the crystal-
oscillator bandswitch drive shaft (fig.
103) lightly with grease, and place the
floating disk against the grease-coated
surface of the flange. Grease will hold
disk in place while flange is mated
with flange on crystal-oscillator sub-
chassis.

(2) Replace the loading springs.

(3) See that the ridges on the coupler
flanges are positioned 90 degrees
apart; then carefully slide the r-f sub-
chassis into place, mating the flanges
of the coupler. Make certain that the
number showing on the crystal-oscil-
lator bandswitch position indicator
(fig. 71), located below J422, coincides
with the megacycle reading (first two
digits) on the frequency-indicator
dial.

(4) Loosen the two collar clamps located
behind the KILOCYCLE CHANGE
counter drive gear (fig. 93). Locate
the small pinion gear behind these

0X

P209
Pli2
PIIT

P224

I-F
SUBCHASSIS

2D VARIABLE

IST VARIABLE R~-F SLUG RACK R-F SLUG RACK
T-F SLUG RACK  I-F SLUG RACK 16-32 MC B8-16 MC
3-2 MC 9-i8 MC

P210

PiL3

P2t

CRYSTAL
QOSCILLATOR
SUBCHASSIS

R-F SLUG RACK
p222 I=2MC

R-F SLUG RACK
o S5-I MC

R-F SLUG RACK
0LDHAM 24 MC
COUPLER

R-F SLUG RACK
R-F 4-8 MC
CUBCHASSIS

TM863-84

Figure 94. Radio Receiver R-391/URR, top view, dust cover and shields removed.
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(5)

clamps, and move it forward as far
as possible. This allows proper mesh-
ing of the r-f subchassis gear and
KILOCYCLE CHANGE gear mech-
anism, as described in subparagraph
(7), below.

Partially tighten the three green color-
coded captive screws at the top of
subchassis.

(6) Replace the two green color-coded

(7)

(8)

(9)

(10)

screws removed in subparagraph
¢(6), above. Finish the tightening of
the captive screws.

Load the large brass split gear (fig.
97) driven by the pinion gear on the
KILOCYCLE CHANGE control shaft
through the intermediate gear as fol-
lows: rotate the back half of the gear
counterclockwise while holding the
front half of the gear motionless until
the circumference of the hole which
anchors the spring in the back half of
the gear coincides with the end of the
slot in the front half of the gear (fig.
96) and the teeth of both halves are
alined. Maintain the tension of the
spring by inserting the head of a flat
screwdriver between the teeth of the
two halves of the gear.

Engage the pinion gear (fig. 88) with
the intermediate gear (fig. 97) by
pushing back the clamp on the hub of
the pinion gear. The intermediate
gear should be centered on the pinion
gear.

Rotate the KILOCYCLE CHANGE
knob counterclockwise until the stop
is reached; the frequency indicator
should read the reference setting
noted during removal. If not, set it at
the reference setting by rotating the
pinion gear. Tighten the clamp on the
split gear.

Load the counter drive gear (fig. 93)
on the KILOCYCLE CHANGE con-
trol shaft by rotating the back half
of the gear counterclockwise until the
hole that anchors the spring is alined
with the slot in the front half and the
teeth are alined as described in sub-
paragraph (7), above. Maintain the

(11)

(12)

(13)

(14)
(15)
(16)
(17)

(18)

(19)

(20)

loading by holding the halves of the
gear with the hand.

Engage the loaded counter drive gear
with the clutch gear (fig. 97), center-
ing the two gears. Make sure that the
loading is maintained while engaging
the gears. Tighten the clamp on the
front gear.

Load the MEGACYCLE CHANGE
control drive gear (fig. 93) in same
manner as described in step (10),
above. Then slide the loaded gear to-
ward the casting, and mesh it with the
driven gear on the r-f subchassis,
while making sure the gear teeth are
centered.

Turn the MEGACYCLE CHANGE
control shaft counterclockwise to the
stop, then turn back clockwise ap-
proximately 14 turn. Tighten the
clamp.

Replace the detent (see subpar. c¢(5)
above) to the proper position, and re-
place the Phillips-head screw.
Reconnect the following coaxial con-
nectors: P209, P210, P211, P221,
P222, P224, P225, and P226.
Reconnect P114 with J214, and re-
place dust cover over r-f subchassis.
Reconnect P723 with J223.

Reverse the offset gear so that the
green-painted side is toward the sub-
chassis. (fig. 97).

Replace the front panel as described
in subparagraph b, above.

Check the synchronization of the re-
ceiver (par. 119).

e. Removal of Crystal-oscillator Subchassis
(fig. 94). To remove the crystal-oscillator sub-
chassis, proceed as follows:

(1)
(2)

(3)
(4)

Remove the top dust cover of the
receiver.

Disconnect plugs P113, P221, and
P222 from J413, J421, and J422, re-
spectively, on the crystal-oscillator
subchassis.

Remove the cover from the top of the
subchassis.

Rotate the MEGACYCLE CHANGE
control until the setscrew in the clamp
of the crystal-oscillator band switch



(5)

(6)

(7)

i

by ras

DETENT
POSITIONING
SCREW

DETENT

MEGACYCLE
CH NGE CONTROL
SHAFT

™ 863-97

Figure 95. Radio Receiver R-391/URR, showing detent location.

coupler is accessible. Loosen the set-
screw and push back the flange.
Remove the two green color-coded
screws that secure the subchassis to
the rear panel of the receiver. These
screws are 5/16-inch long. When re-
placing the subchassis, make sure that
only these screws are used, as screws
of greater length can possibly cause a
short circuit in the crystal-oscillator
subchassis.

Loosen the two green color-coded cap-
tive screws inside the subchassis, one
near tube V401 and the other near the
point where the switch shaft enters
the subchassis.

Lift the subchassis straight up from
the receiver. The floating disk of Old-
ham coupler will drop down; take
steps to prevent its loss.

f. Replacement of Crystal-oscillator

Sub-

chassis. To replace the crystal-oscillator sub-
chassis, proceed as follows:

(1)

(3)

(4)

Coat the coupler flange on the crystal-
oscillator band switch drive shaft (lo-
cated on the r-f subchassis) lightly
with grease. Place the floating disk
against the grease-coated surface of
the flange. Grease will hold the disk
in place until the flanges of the
couplers are mated.

Lower the subchassis carefully into
place, and start the two green color-
coded captive screws.

Replace 5/16-inch color-coded screws
in the back panel. Complete the tight-
ening of the captive screws.

See that the ridges on the coupler
flanges are positioned 90° apart and
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that the number showing on the
crystal-oscillator band switch position
indicator (below J422 (fig. 71) )
agrees with the megacycle reading on
the frequency indicator. Mate the
flanges and secure the clamp.

(5) Complete the replacement by revers-
ing the procedure described in steps
(3), (2), and (1), in that order, of
subparagraph e, above.

(6) Check synchronization of the crystal

CIRCUMFERENCE OF HOLE oscillator (par. 119¢).
COINCIDES WITH EDGE
OF sLOT g. Remowal of I-f Subchassis. To remove the

Figure 96. Loading of split gear. TM 856-93  i-f subchassis (fig. 94) proceed as follows:

' Y
MR

LARGE BRASS COUNTER INTERMEDIATE CLUTCH OFFSET DRIVEN GEAR ANT. TRIM
SPLIT GEAR BEVEL GEAR GEAR GEAR (REAR) CONTROL SHAFT
GEARS '
TMB863-114

Figure 97. Location of gears.
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(1)
(2)

(3)
(4)

(5)

(6)
(7)

(8)

Remove the top dust cover of the
receiver. :

Rotate the BANDWIDTH control
so that the clamp that secures the
control shaft in back of the panel is
accessible. Make a note of the control
position.

Set the BFO PITCH at 0.

Loosen the clamp setscrews on the
BANDWIDTH and BFO PITCH con-
trol shafts, and uncouple the shafts
by pulling outward on the control
knobs.

Disconnect coaxial connectors P225,
P226, and P112 (fig. 94) from J525,
J526, and J512, respectively, located
on top of the i-f subchassis. (fig. 74).
Disconnect plug P117 (fig. 94) from
J517 (fig. 74).

Loosen the three green color-coded
captive screws, one at the front-center
of the subchassis and two at rear
corners.

Lift the subchassis straight up from
the receiver. Do not disturb the posi-
tions of the BANDWIDTH and BFO
PITCH tuning shafts after the sub-

Pl

chassis is removed from receiver, un-
less necessary for performing tests.

h. Replacement of I-f Subchassis. To replace
the i-f subchassis, proceed in the reverse order
of removal. Before recoupling the BAND-
WIDTH and BFO PITCH control shafts, make
certain that the controls are set at the posi-
tions noted during removal. Check the calibra-
tion of the bfo (par. 119).

i. Removal of Power Supply PP-621/URR.
To remove the power supply subchassis (fig.
98), proceed as follows:

(1) Remove the bottom dust cover from
the receiver.

(2) Disconnect large connector P118 (fig.
98) from J818 (fig. 85).

(3) Loosen the two captive screws access-
ible through holes indicated by arrows
marked MTG SCREWS INSIDE (fig.
84).

(4) Loosen the green color-coded captive
screw in the corner of the subchassis,
near tube V802.

(5) Remove the four green color-coded
screws that secure the power trans-
former to the side of the main frame.

PIIg

CALIBRATION
OSCILLATOR
SUBCHASSIS

POWER SUPPLY
PP-621/URR

VEO
SUBCHASSIS

OLDHAM
COUPLER

P75

CONTROL
HEAD

MEGACYCLE
CHANGE
MULTITURN
POSITIONING
HEAD

HEAD

POSITIONING HEAD

A-F SUBCHASSIS

"CABLE CLAMPS

CONTROL KILOCYCLE AUTOTUNE
CHANGE MOTOR
MULTITURN

B1O1

TM863-86

Figure 98. Radio Receiver R-391/URR, bottom view, dust cover removed.
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These screws are 7/16-inch long;
make sure that only these screws are
used when replacing the subchassis.

(6) Lift the subchassis straight up from
the receiver.

i. Replacement of Power Supply PP-621/
URR. To replace the power supply subchassis,
proceed in the reverse order of removal. When
tightening the color-coded screws, start the
screws in the following order: the two hidden
screws, the one captive screw, and then the
four 7/16-inch screws.

k. Removal of Vfo Subchassis. To remove the
vfo subchassis (fig. 98) proceed as follows:

(1) Remove the bottom dust cover of the
receiver.

(2) Disconnect plug P715 and coaxial con-
nector P723 (fig. 98) from J115 (fig.
89) and J223 (fig. 69), respectively.
Use scissors-type Tube Puller T1.201
for removing P723.

(3) Remove the small loading spring from
the Oldham coupler on the vfo tuning
shaft. Take precautions to prevent
loss of spring.

(4) Rotate the KILOCYCLE CHANGE
control so that the ridge in the flange
or the coupler nearest the vfo sub-
chassis is vertical.

Note. If synchronization of the vfo tuning
shaft and KILOCYCLE CHANGE control is
to be maintained, do not disturb the position
of the shaft during the succeeding steps or
after the vfo subchassis has been removed.

(5) Loosen the two green-coded captive
screws in the front mounting bracket
of the subchassis, and loosen the
single color-coded captive screw in the
rear bracket.

(6) Carefully remove the subchassis from
the receiver, lifting straight up to dis-
engage the coupler and then tilting
slightly to clear the receiver. The
floating disk will drop down from the
coupler; take steps to avoid its loss.

I. Replacement of Vfo Subchassis. To replace
the vfo subchassis, proceed as follows:

(1) If the position of the vfo tuning shaft
has been disturbed while the sub-
chassis was removed from the re-
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ceiver or if a new vfo is to be in-
stalled, synchronize the shaft as de-
scribed in paragraph 119d.

(2) If the position of the shaft has not
been disturbed, place the floating disk
on the flange of the vfo drive shaft
(on the main frame). Position the
ridge on the coupler flange of the vfo
tuning shaft 90° from that of the
flange on the drive shaft, and care-
fully insert the vfo subchassis into
place, tilting it slightly to clear the
receiver frame.

(3) Tighten the three green color-coded
screws on the subchassis mounting
brackets.

(4) Replace the loading spring on the
coupler.

(5) Connect P715 and P723 to J115 and
J223, respectively.

(6) Replace the dust cover on the receiver.

m. Removal of Calibration-oscillator Sub-
chassis. To remove the calibration-oscillator
subchassis (fig. 98), proceed as follows:

(1) Remove the bottom dust cover from
the receiver.

(2) Disconnect plugs P715 and P916 (fig.
98) from J115 and J116, respectively
(fig. 89). Move the cable attached to
P715 to position free of the sub-
chassis.

(3) Disconnect coaxial connector P224
(fig. 94) from J924 on the top deck of
the receiver (fig. 88).

(4) Loosen the two green color-coded cap-
tive screws at opposite ends of the
subchassis.

(5) Carefully lift the subchassis out of the
receiver.

n. Replacement of Calibration-oscillator Sub-
chassis. To replace the calibration-oscillator
subchassis, proceed in the reverse order of
removal.

0. Removal of A-f Subchassis. To remove the
a-f subchassis (fig. 98), proceed as follows:

(1) Remove the bottom dust cover from
the receiver.

(2) Disconnect plugs P119 and P120 (fig.
98) from J619 and J620, respectively
(fig. 80).



(3) Remove the screw from the cable
clamp that secures the cable at side
of the a-f subchassis.

(4) Loosen the screw in the clamp that
secures the cable to the casting at the
front end of the a-f subchassis, and
swing the clamp free of the cable.

(5) Loosen the three green color-coded
captive screws, one at the front end
of the subchassis and two at the rear
corners.

(6) Move aside the cable from which the
clamps were removed, lift the sub-
chassis straight up, and then tilt the
front down slightly to remove the sub-
chassis from the receiver.

p. Replacement of A-f Subchassis. To replace
the a-f subchassis, proceed in the reverse order
of removal.

q. Removal of R-f Tuning Coils and Trans-
formers. To remove the r-f tuning coils and
transformers (fig. 68) for measurement of
voltage and resistance at the sockets or banana-
pin contacts, proceed as follows:

(1) Remove the slug rack (fig. 94) asso-
ciated with the coil or transformer, as
follows: Unhook the spring located at
each end of rack. Use a bent paper
clip hooked through end of the spring
to anchor the spring temporarily to
the end plates of the subchassis. Be
careful that the springs do not fly into
the subchassis.

(2) Insert the Phillips screwdriver sup-
plied with the receiver into the two
holes in the coil or transformer can,
and loosen the screws until they are
free of the subchassis.

(3) Withdraw the coil or transformer
from the subchassis.

r. Replacement of R-f Tuning Cotls and
Transformers. Replace the r-f tuning coils and
transformers in the reverse order of removal
described in subparagraph ¢ above.

s. Removal of Antenna Box. To remove the
antenna box (fig. 94) for trouble shooting or
repair proceed as follows:

(1) Disconnect coaxial connector P209
from J109, P210 from J110, and P211

from J111 (figs. 88 and 94).

(2) Unsolder the leads from the winding
of break-in relay K101.

(3) Remove the three screws that secure
the antenna box to the back panel of
receiver.

t. Replacement of Antenna Box. Replace the
antenna box in the reverse order of removal
described in subparagraph s, above.

u. Removal of Autotune Casting Assembly.
To remove the Autotune casting assembly, it is
necessary to remove the front panel, r-f sub-
chassis, and i-f subchassis. Remove the front
panel as described in subparagraph a, above;
then remove the r-f subchassis as described in
subparagraph ¢, above; then remove the i-f
subchassis, starting with paragraph g, above.

(1) Note and remove the four color-coded
wires connected to the Autotune motor
B101 terminal board (fig. 88).

(2) Remove the three screws, located on
the bottom deck, which secure ca-
pacitor C103 (fig. 88), mounting
clamps. Place capacitor C103 to one
side.

(3) Remove the three screws on each side
of the main frame which help to se-
cure the Autotune casting.

(4) Remove the six screws located on the
top of the r-f subchassis mounting
shelf which help to secure the Auto-
tune casting. Carefully lift the Auto-
tune casting from the chassis.

v. Replacement of Autotune Casting As-
sembly. To replace the Autotune casting as-
sembly proceed in the reverse order of removal.

w. Removal of Autotune Control Head. To
remove the Autotune control head (figs. 60 and
61), it is necessary to remove the front panel
and r-f subchassis. Remove the front panel as
described in subparagraph a, above. Remove
the r-f subchassis as described in subparagraph
¢, above.

(1) Note and disconnect the color-coded
wires on the control head terminal
board (fig. 60).

(2) Remove the two slotted screws and
one Phillips-head screw which secure
the head to the casting.
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(3) Remove the control head.

2. Replacement of Autotune Control Head.
To replace the control head, proceed in the re-
verse order of removal.

y. Removal of Multiturn Heads. To remove
either of the multiturn heads (figs. 62 and 63),
it is first necessary to remove the front panel
and r-f subchassis. Remove the front panel as
described in subparagraph a, above; then re-
move the r-f subchassis as described in sub-
paragraph ¢, above.

(1) To remove the megacycle change
multiturn head, remove the two slotted
head screws and the one Phillips-head
screw which secure the head to the
casting.

(2) To remove the kilocycle change multi-
turn head, remove the two slotted-
head screws and the one Phillips-head
screw which secure the head to the
casting. Remove the head by disengag-
ing the Oldham coupler on the rear of
the head. The floating disk of the
coupler will drop; take steps to pre-
vent its loss.

z. Replacement of Multiturn Heads. To re-
place the MEGACYCLE CHANGE head, re-
verse the procedure in subparagraph y (1),
above. To replace the KILOCYCLE CHANGE
head, proceed as follows:

(1) Coat the coupler flange (on rear of
head) lightly with grease, and place
the floating disk against the grease-
coated surface of the flange. Grease
will hold the disk in place while the
flange is mated with the flange on the
vfo subchassis.

(2) See that the ridges on the coupler
flanges are positioned 90° apart; then
carefully position the head into place,
mating the flanges of the coupler. Re-
place the screws.

(3) Replace the r-f subchassis as described
in subparagraph d, above.

(4) Replace the front panel as described
in subparagraph b, above.

aa. Removal of Autotune Motor. To remove
the Autotune motor (B101), it is necessary to
remove the front panel and r-f subchassis. Re-
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move the front panel as described in subpara-
graph a, above. Remove the r-f subchassis as
described in subparagraph ¢, above.

(1) Note and ‘remove the four color-coded
wires soldered to the motor terminal
board (fig. 88).

(2) Remove the two screws which help
secure the motor in position.

(3) Remove the nut which helps secure
the motor in position. It will be nec-
essary to maintain a slight pull on the
motor, while loosening this nut, in
order to expedite removal of the
motor.

bb. Replacement of Autotune Motor. To re-
place the motor, proceed in the reverse order
of removal.

ce. Removal of Relay K102. To remove relay
K102 (fig. 88), it is necessary to remove the
front panel as described in subparagraph a,
above.

(1) Note and remove the color-coded wires
connected to the bottom of the relay.

(2) Remove the three nuts which secure
the relay to the casting. Lift the relay
out.

dd. Replacement of Relay K102. To replace
the relay, reverse the order of removal. Note
that a red dot is located between the two ter-
minals (as viewed from the bottom). The ter-
minals, starting clockwise with the first termi-
nal to the right of the red dot, are numbered
from 1 consecutively to agree with the schem-
atic diagram (fig. 118, part 2) and the silk-
screened relay schematic located on the top of
the relay.

113. Disassembly and Reassembly
of Autotune Mechanism

Note. Only those organizations authorized to disas-
semble the multiturn positioning head should do so.

a. Disassembly of Multiturn Positioning Head
(fig. 109). The only difference between the two
multiturn heads is the addition of the detent
assembly to the rear of the MEGACYCLE
CHANGE head. If it is desired to disassemble
the MEGACYCLE CHANGE head, it will be
necessary to proceed as in subparagraph (1)
below. If the KILOCYCLE CHANGE head is
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to be disassembled, proceed with subparagraph
(4) below. The index numbers employed cor-
respond to those assigned in figure 109.

(1)

(2)

(3)

(4)

(5)

(6)
(7)

(8)

(9)

(10)

(11)

(12)

(13)

Remove the snap-ring (A) from the
detent-bar standoff.

Remove the spring (B) from the
detent-spring standoff, and remove
the detent spring and detent bar (C).

Using a No. 8 Bristo wrench, loosen
the screw (D) at the detent coupling,
and remove the detent mechanism
(consisting of the locking collar (E),
the screw (D), the lock washer (F),
the nut (G), the spacer (H), the
notched plate (I), the two shims (J),
the spacer (K), and the rear plate as-
sembly (L), all of which may be dis-
assembled, if desired).

Remove the two Phillips-head screws
(1) and the shakeproof washers (2).
Lay the Bristo wrench holder (3) to
one side.

Remove the twelve Phillips-head
screws (4), holding the right dust
cover (5), the left dust cover (6), and
the top dust cover (7).

Remove the locking key (8).

Remove the cam-drum nut (9) and
the lock washer (10). Prevent the
shaft from rotating by inserting a No.
10 Bristo wrench in the Bristo socket
in the end of the shaft. (This is a left-
hand thread.)

Remove the safety wires (11) from
the four spring anchor screws (12),
and remove the screws.

Remove the five Phillips-head screws
(18) and the five shakeproof washers
(14).

Carefully remove the front-plate as-
sembly (15).

Remove the front ball-bearing as-
sembly (16), the felt washer (17),
and the home-stop actuator gear as-
sembly (18).

Remove the felt oiler (19) and the
cam-shaft sleeve (20).

Remove the four Phillips-head screws
(21), the four lock washers (22), the
upper-right standoff assembly (23),

(14)

(15)
(16)

(17)

(18)

(19)

(20)

(21)

(22)

(23)

and the upper-left standoff assembly
(24).

If the pawls are not in the lifted posi-
tion, insert a screw driver into the slot
in the front end of the pawl-lifter-
assembly shaft (25), and turn the
shaft clockwise so that the mechanism
is actuated and the pawls are lifted.

Remove the cam-drum assembly (26).

Remove the pawl-shaft nuts (27), the
shakeproof washers (28), and the re-
taining rings (29).

Remove the stop-ring shaft assembly
(30), and carefully lay aside the rear-
ball-bearing assembly (31).

Remove the three Phillips-head screws
(32) and the three lock washers (33),
holding the lower-plate-standoff as-
sembly (34) to the rear-plate assem-
bly. Remove the lower-plate-standoff
assembly.

Remove the retaining ring (35), the
retaining-ring washers (36), and all
the shims (37) under the retaining-
ring washers. The cam-shaft (38) and
ratchet-pawl assembly (39) may then
be removed from the rear-plate as-
sembly.

Disengage the toggle spring (40)
which holds the pawl-lifter assembly
(41) to the rear-plate assembly, from
the post (42).

Remove the worm-shaft assembly
(43). The worm-gear assembly (44)
may then be removed from the worm-
shaft assembly.

Using a No. 10 Bristo wrench, un-
screw both pawl shafts, each a little
at a time, until the shaft assemblies
(45 and 46), the home-stop mechan-
ism (consisting of 48, 49, 50, 51, 52,
53, and 54), and the counter-drum
(47) can be removed. If the shaft
assemblies (45 and 46) together with
the home-stop mechanism, are to be
disassembled, proceed with subpara-
graph (23) below; if not, proceed
with subparagraph (28) below.
Disengage the stop-ring-pawl heels
from the counter-drum-pawl tails.
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(24)

(25)

(26)

(27)

(28)

(29)

(30)

(31)

Remove the stop-anchor assembly
(48) from the counter-drum-pawl
shaft (45).

Loosen the setscrew (49) on the stop-
anchor assembly (48), to remove the
push rod (50).

Disengage the push-rod from the
home-stop pawl (51), by removing
the retaining wire (52) and the push-
rod spacer (53).

Free the stop-return spring (54) from
the stop-anchor assembly (48).
Remove the shim (55), the cam-drive-
gear assembly (56), and the felt
washer (57) from the counter-drum
assembly (47).

Disengage the toggle spring (58)
from the pawl-lifter assembly, remove
the pawl-lifter assembly (41) from
the rear-plate assembly by removing
the snap-ring (59) at the rear of the
pawl-lifter-assembly shaft (25).
Remove the snap-rings (60) from the
post (61), and remove the toggle
spring (58).

Using a No. 6 Bristo wrench, loosen
the screws (62) and remove the pawl-
lifter-assembly shaft (25) from the
pawl-lifter-assembly (41).

b. Reassembly of Multiturn Positioning Head.
The index numbers are the same as those em-
ployed in the disassembly procedure. Refer to
figure 109.
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(1)

(2)

(3)

(4)
(5)

Using a No. 6 Bristo wrench, attach
the pawl-lifter assembly (41) to the
pawl-lifter-assembly shaft (25).
Tighten the setscrews (62).

Replace the toggle spring (58) on the
post (61), and replace the snap-rings
(60).

Replace the pawl-lifter-assembly (41) ;
then replace the snap-ring (59).

Note. If the home-stop mechanism has
been disassembled, proceed with subpara-
graph (4) below; if not, proceed with sub-
paragraph (9) below.

Attach the stop-return spring (54) to
the stop-anchor assembly (48).

Engage the push-rod (50) with the
home-stop pawl (51). Replace the

(6)

(7)
(8)
(9)

(10)

(11)

(12)

(13)

(14)

(15)

push-rod spacer (53) and the retain-
ing wire (52).

Insert the push-rod (50) in the stop-
anchor assembly (48), and tighten the
setscrew (49).

Attach the stop-anchor assembly (48)
to the counter-drum-pawl shaft.
Engage the stop-ring-pawl heels with
counter-drum-pawl tails.

Replace the shim (55), the cam-drive-
gear assembly (56), and the felt
washer (57) on the counter-drum as-
sembly (47).

Simultaneously, replace the shaft as-
semblies (45 and 46) (with home-stop
mechanism in position) and the
counter-drum (47) on the rear-plate
assembly. Using a No. 10 Bristo
wrench, turn the Bristo sockets in the
ends of the shafts, each a little at a
time, until the counter-drum pawls
are alined with the counter-drum
rings.

Re-engage the toggle spring (40) with
the post (42).

Replace the ratchet-pawl (39) on the
cam-shaft (38), and reposition the
assembly on the rear-plate assembly.
Replace the shims (37), the retaining-
ring washer (36), and the retaining
ring (35), all of which are associated
only with the cam-shaft assembly.
Replace the worm-gear assembly (44)
on the worm-shaft assembly (43).
Replace the worm-shaft assembly on
rear panel. Replace the retaining ring
(29).

Replace the shims (37), the retaining-
ring washers (36), and the retaining
ring (35), all of which are associated
only with the counter-drum assembly
(47).

(16) Replace the lower-plate-standoff as-

(17) Reattach the

sembly (34). Replace the lock washers
(33) and the Phillips-head screws
(32), all of which secure the standoff
assembly to the rear-plate assembly.
Make certain both ends of the spring
(54) are positioned in the holes (63)
of lower-plate-standoff assembly.

rear-ball-bearing as-
sembly (31) on stop-ring shaft as-



(18)

(19)
(20)

(26)

(27)

(28)
(29)

(30)

sembly (30). Position the stop-ring
shaft in place on rear-plate assembly.
Replace the washers (28) and the
pawl-shaft nuts (27); hand-tighten
only.

Replace the cam-drum assembly (26).
Replace the upper-right-standoff as-
sembly (23) in position on the rear-
plate assembly, making certain the
counter drum (47) is in such a posi-
tion as to insure that the post (on ring
gear) will fall between the stops (64)
on standoff assembly.

Replace the cam-shaft sleeve (20) and
the felt oiler (19).

Replace the home-stop actuator gear
assembly (18), the felt washer (17),
and the front ball-bearing assembly
(16).

Replace the front-plate assembly (15).
Replace the five shakeproof washers
(14) and the five Phillips-head screws
(13).

Adjust the position of the pawl stacks
until the pawls line up with their re-
spective rings.

Tighten all of the spring-anchor
screws (12). Using a 2-inch length of
#22 wire (11) for each set of screws,
make a loop in the form of a figure
“8” through the heads of the screws,
and twist the ends of the wire to-
gether.

Replace the cam-shaft nut (9) (finger-
tight) and its lock washer (10).
Tighten the nut, at the same time
holding the cam shaft in position with
the Bristo wrench. (This is a left-
hand thread.)

Replace the locking key (8).

Replace the Bristo wrench holder (3),
the washers (2), and the Phillips-
head screws (1).

Synchronize the home-stop mechan-
ism as follows: Place the MEGA-
CYCLE CHANGE knob on the multi-
turn shaft, and tighten its setscrew.
Replace the locking key, but do not
lock. Using a screwdriver, rotate the
pawl-lifter shaft (25) clockwise. Ro-
tate the stop-ring shaft clockwise until
the home-stop pawl begins to rotate.

(31)

(32)

(33)

(36)
(37)

Stop rotation before the home-stop
pawl has been fully actuated. With
a Bristo wrench, loosen the set screws
in the idler gear on the worm-shaft
assembly (43). Push this gear back
and out of mesh with the drive gear
on the stop-ring-shaft assembly. Ro-
tate the counter-drum assembly clock-
wise until the home-stop-pawl just
contacts the home-stop ring. Rotate
the stop-ring shaft clockwise so that
the tab on the home-stop ring just con-
tacts the home-stop-pawl toe. Mesh the
idler gear assembly with the drive
gear again, and tighten the setscrews.
Check the adjustment by rotating the
stop-ring shaft to the counterclock-
wise home-stop position. The home-
stop-pawl toe should fully engage the
tab on the home-stop ring. Rotate the
stop-ring shaft fully clockwise and
then counterclockwise again, to check
for the same condition. If adjustment
is incorrect, repeat the entire pro-
cedure.
Rotate the multiturn shaft counter-
clockwise until the home-stop is actu-
ated. Now rotate the shaft clockwise
until the home-stop is actuated again,
while observing whether the slots in
any counter-drum rings fail to pass
beneath their respective counter-drum-
pawl toes. With a pointed tool, rotate
any misalined rings about 14 turn
counterclockwise. Apply a tangential
pressure in the slot and be careful not
to score the ring.
Lubricate multiturn head in accord-
ance with paragraph 114.

Note. The following three steps are used
only when replacing the detent mechanism.

Replace the detent mechanism, and,
using a No. 8 Bristo wrench, tighten
the screw- (D).

Reattach the detent-spring (B) on the
detent bar (C), and connect the spring
to its standoff.

Replace the snap-ring (A).

Replace the right dust cover (5), the
left dust cover (6), and the top dust
cover (7), using twelve Phillips-head
screws (4).
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¢. Disassembly of Autotune Control Head.
After the control head has been removed from
the Autotune casting, refer to figure 110 and
accomplish the following disassembly proced-
ure. The index numbers used in the following
procedure correspond to those assigned to the
parts in the figure.

Note. Only those organizations authorized
to disassemble the Autotune control head
should do so.

’

(1) Remove the eight Phillips-head screws
(1) ; then remove the right dust cover
(2) and the left dust cover (3).

(2) Loosen the setscrew (4), and pull the
channel indicator (5) off its shaft.

(3) Remove the three Phillips-head screws
(6), and separate the terminal board
(7) from control head.

(4) Remove the Phillips-head screw (8)
and pull the seeking switch (9) for-
ward off its shaft. Do not unsolder any
wires at this time unless it is neces-
sary for repair.

(5) Remove the two Phillips-head screws
(10), together with the shakeproof
washers (11), and the two studs (12),
together with the lock washers (13).

(6) Carefully pull the front plate (14)
forward until it is disengaged from
the main shaft.

(7) Unscrew the nut (15), and then pull
the lug (16) off the end of the screw.

(8) Unsolder and tag all of the wires con-
nected to the terminals of the breaker
switch (17), the reverse switch (18),
and the limit switch (19).

Note. It is not recommended that the wires
be unsoldered from the seeking switch or the
terminal board unless repair on these par-
ticular items is necessary.

(9) Remove the two Phillips-head screws
(20), together with the two lock wash-
ers (21), and separate the breaker
switch (17) from the front plate (14).

(10) Remove the two screws (22), and
separate the top casting (23) from
the rear plate (24).

(11) Remove the two retaining rings (25)
and (26) from end of the main shaft
(27) and the bearing (28).
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(12) Disengage the main shaft (27), with
its attached parts, from the rear plate
(24).

(13) Loosen the setscrew (29), and slide
the cam (30) off the main shaft (27).

(14) Slide the ratchet-and-gear assembly
(31) off the main shaft (27).

(15) Slide the bearing (28) out of the
ratchet-and-gear assembly.

(16) Remove the retaining ring (32) from
the groove in the main shaft (27).

(17) Slide the bushing (33), with its at-
tached parts, off the main shaft (27).

(18) Remove the retaining ring (34) from
the bushing (33).

(19) Slip the shims (35), the spring washer
(36), the special washer (87), the
spacer (38), and the actuator arm
(39) off the bushing (83).

(20) Slide the lost-motion washers (40)
off the main shaft (47).

(21) Remove the two screws (41), and
separate the rear plate (24) from the
bottom casting (42).

(22) Remove the two Phillips-head screws
(43), together with the shakeproof
washers (44), and separate the
bracket (45) from the bottom casting.

(23) Remove the four Phillips-head screws
(46), together with the lock washers
(47), and separate the reverse switch
(18) and the limit switch (19) from
the bracket (45).

d. Reassembly of Autotune Control Head.
After this control head has been disassembled,
repaired, and cleaned, refer to figure 110 and
accomplish the following reassembly procedure.
The index numbers assigned to parts in the
following procedure are identical with those
used during the disassembly procedure, and also
appear on the referenced figure.

(1) Properly position the reverse switch
(18) and the limit switch (19) on the
bracket (45). Secure these two
switches to the bracket, using the four
Phillips-head screws (46), together
with the four lock washers (47).

(2) Secure the bracket (45) to the bottom
casting (42), using the two Phillips-
head screws (43), together with the
two shakeproof washers (44).



(3) Attach the rear plate (24) to the bot-
tom casting (42), using the two screws
(41).

(4) Slide the lost-motion washers (40)
onto the main shaft (27).

(5) Slide the actuator arm (39), the
spacer (38), the special washer (37),
the spring washer (36), and the shims
(35) on the bushing (33).

(6) Insert the retaining ring (34) into its
slot in the bushing (33).

(7) Slide the bushing (33), with its at-
tached parts, onto the main shaft
(27).

(8) Insert the retaining ring (32) into its
slot in the main shaft (27).

(9) Slide the bearing (28) into the
ratchet-and-gear assembly (31).

(10) Slide the ratchet-and-gear assembly
(31) onto the main shaft (27).

(11) Slide the cam (30) onto the main shaft
(27), and secure with the setscrews
(29).

(12) Insert the end of the main shaft (27)
and the bearing (28) properly into
their hole in the rear plate (24), and
secure them in position with the re-
taining rings (25 and 26).

(13) Properly position the top -casting
(23), and secure it to the rear plate
(24) with the two screws (22).

(14) Properly position the breaker switch
(17) on the front plate (14), and se-
cure with the two Phillips-head screws
(20), together with the two lock
washers (21).

(15) Properly solder all removed wires to
the terminals of the breaker switch
(17), the reverse switch (18), and the
limit switch (19). Make certain that
as each wire is replaced, it corre-
sponds to the terminal from which it
was removed, as tagged upon removal.

(16) Replace the lug (16) on end of the
screw, and secure with the nut (15).
(17) Replace the front plate (14), engag-
ing the bearing in the front plate with
the main shaft (27), and secure with
the two studs (12), together with the
two shakeproof washers (13), and the
two Phillips-head screws (10), to-
gether with the two lock washers
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(11). Make certain the rubber grom-
met (48), with the contained cabling,
is properly inserted into its slot in the
front plate.

(18) Carefully slide the seeking switch (9)
onto the main shaft (27), and secure
it to the front plate (14), with one
Phillips-head screw (8).

(19) Properly position the terminal board
(7), and secure in place with the three
Phillips-head screws (6).

(20) Slide the channel indicator (5) onto
the main shaft (27), and secure with
the setscrew (4).

(21) Rotate the main shaft (27), using the
gear of the ratchet assembly (31). All
of the parts should rotate freely with-
out binding, with the exception of the
slip-clutch action of the actuator arm.
While rotating the main shaft, check
to make certain that the breaker
switch (17) snaps open simultane-
ously with an open position on the
seeking switch (9). It may be neces-
sary to temporarily loosen the set-
screws (29) and reposition the cam
(30) on its shaft. Check to make cer-
tain that the lost-motion washers (40)
become effective between limits ap-
proximately 21/ revolutions of the
spur gear.

(22) Lubricate the control head in accord-
ance with paragraph 114.

(23) Replace the left dust cover (3), and
secure with the four Phillips-head
screws (1).

(24) Replace the right dust cover (2), and
secure with the four Phillips-head
screws (1).

Disassembly of Autotune Motor (fig. 111).

After the Autotune motor has been removed,
disassemble as follows:

(1) Drive out the taper pin (1) and re-
move the spur gear (2).

(2) Remove the two retainer clips (3), the
brush-holder caps (4), and the brushes
(5).

(3) Remove the two frame screws (6), to-
gether with the two lock washers (7),
and take off the front housing (8).

(4) Feed the field leads (9) through the
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hole in the rear housing (10), and re-
move the frame-and-field assembly
(11).

(5) Pull the armature (12) from the rear
housing (10), and remove the bear-
ings (13 and 14).

(6) Remove the two screws (15), the two
lock washers (16), and then remove
the filter cover (17).

f. Reassembly of Autotune Motor.

(1) Wearing rubber gloves or fingerstalls,
remove the pre-lubricated bearings
(13) and (14) from their packages,
and press them on the shaft of the
armature (12).

(2) Insert the armature assembly into the
rear housing (10), making certain
that the bearing (14) is properly
seated.

(3) Feed the field leads (9) through the
hole in the rear housing (10), and
place the frame-and-field assembly
(11) in position.

(4) Replace the front housing (8) in posi-
tion, and secure with the two frame
screws (6) and the lock washers (7).

(5) Insert the two brushes (5), the brush-
holder caps (4), and the retainer clips
(3). Observe standard Signal Corps
instructions for correct seating and
running-in procedures.

(6) Place the spur gear (2) on the end of
the shaft (hub inward), and secure
with the tapered pin (1).

(7) Replace and secure the filter cover
(17), using the two screws (15) and
the two lock washers (16).

114. Lubrication of Mechanical
Tuning System

The only parts of the receiver that require
lubrication are the mechanical tuning system
(which includes the Autotune mechanism, gear
train, and the slug racks and can rack), and the
BFO PITCH control-shaft bearing. The re-
ceiver is lubricated initially at the factory and
should be lubricated thereafter once every 6
months under normal operating conditions. The
lubrication interval should be shortened only
if the need is indicated by inspection, or if ab-
normal conditions or activities are encountered.

188

When the equipment is operated in a hot, arid
climate, it may be necessary to lubricate the
porous bronze bearings about twice as often as
indicated. It must be remembered that over-
lubrication can often cause more harm than no
lubrication. Check the condition of the mech-
anical tuning system whenever the receiver is
withdrawn from the case or rack for servicing.
Rotate the MEGACYCLE CHANGE and KILO-
CYCLE CHANGE controls manually through-
out their ranges, checking for ease of opera-
tion. Check for lack of lubrication on gears,
edges of cams, cam rollers, guide slots, and
bearings; inspect for gritty grease and oil. Op-
erate the BFO PITCH control; if operation is
rough or uneven, check the lubrication of the
control-shaft bearing. Operate the receiver on
Autotune, checking for excessively noisy or ir-
regular Autotune operation.

Caution: Never attempt to lubricate the
sealed oscillator (vfo), regardless of possible
noisy operation of the unit during tuning. Un-
stable operation of the oscillator may result.

a. Cleaning Before Lubrication. Remove the
covers from the r-f and crystal-oscillator sub-
chassis. If the Autotune mechanism is to be
lubricated, the front panel must also be re-
moved (par. 112a) to permit access to the gear
train for cleaning and lubrication. Use a thin,

" long-handled brush having medium bristles,

dipped in Solvent, Dry Cleaning (SD). Remove
the dirt, oil, and grease from the gears, cams,
guide slots, and bearings. To gain access to all
of the gear teeth while cleaning, rotate the
MEGACYCLE CHANGE and KILOCYCLE
CHANGE knobs. After dipping the brush in
solvent (SD) remove the excess to prevent the
solvent from dripping onto connecting cables,
wiring, or other electrical parts. Use a clean,
lint-free cloth moistened with solvent (SD) to
remove grease from the metal casting and
chassis. Thoroughly wipe all parts with a
clean, dry, lint-free cloth before proceeding
with lubrication. Generally, it is necessary to
clean the Autotune mechanism before lubrica-
tion only if excessively noisy or irregular
operation indicates dirt in the mechanism.

b. Detailed Lubrication Instructions. Lub-
ricate the gear train, slug racks, and can rack
as indicated in figure 99. To apply oil to the
bearings, dip a length of wire into the oil to
collect a small drop at the end, and transfer



the oil to the bearing by touching the end of
the wire to the edge of the bearings. Avoid
the use of excessive amounts of oil. A standard
grease gun and a thin, long-handled brush
should be used for applying grease to gear
teeth, edges of cams, and tuning rack guide
slots. Rotate the MEGACYCLE CHANGE and
KILOCYCLE CHANGE controls as necessary
to expose all gear teeth. To gain access to the
Autotune mechanism for lubrication, remove
the receiver front panel (par. 112a), the Auto-
tune positioning heads and control head (pars.
112w and y), and then remove the dust covers
from the heads (par. 113). Lubricate the Auto-
tune mechanism as indicated in figures 100,
101 and 102.

115. Parts Lubricated by
Manufacturer

Prior to delivery of Radio Receiver

R-391/URR, the following parts are lubricated
by the manufacturer:

Gears, cams,
MIL-G-7421.

and guide slots—Grease,

Bearings and cam rollers—Lubricating
0il, General Purpose, Low Temperature,
MIL-L-7870.

Autotune mechanism—Lubricating Oil,
General Purpose, Low Temperature,
AN-0O-6a, and Grease, Aircraft and In-
struments, MIL-G-3278.

116. Refinishing

Instructions for touch-up painting are given
in paragraph 43, and instructions for refinish-
ing badly marred panels or exterior cabinets
are contained in TM 9-2851.
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Figure 100. Lubrication of control head and line shaft.
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Figure 101. Lubrication of multiturn positioning head, front and top views.
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Figure 102. Lubrication of multiturn positioning head, left and right side views.
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Section Ill. ALINEMENT AND ADJUSTMENT PROCEDURES

117. Test Equipment and Tools
Required for Alinement and
Adjustment

a. Signal Generator. The signal generator
must be an accurately calibrated instrument
such as R.F. Signal Generator Set AN/URM-25,
capable of producing r-f signals within a fre-
quency range of .455 to 32 mc. The attenuator
must be capable of varying the output of the
signal generator over a range of approximately
1 microvolt to 1 volt.

b. Output Meter. The output meter should
be a vacuum-tube voltmeter, such as Electronic
Multimeter TS-505/U, having a high resistance
input. It must have a d-c voltage range suitable
for measuring 2 to 10 volts and a high-fre-
quency probe for measuring 1 to 10 volts ac.

c. Volt Ohmmeter. A volt ohmmeter is re-
quired for checking the synchronization of the
crystal-oscillator band switch and line voltage
measurements. Multimeter TS-352/U is suit-
able for this purpose.

d. Vtvm. A vacuum-tube voltmeter that has
a .01- to .1-volt a-c range, such as Electronic
Multimeter ME-6/U, is required for perform-
ing the regulated-voltage hum adjustment.

e. Variable Autotransformer. A variable
autotransformer, such as Transformer CN-
16/U, is required for performing the regulated-
voltage hum adjustment.

f. Resistors. A 75-ohm and a 95-ohm, non-
inductive, 14-watt resistors must be available
for connecting R.F. Signal Generator Set
AN/URM-25 to the balanced antenna input
when alining the r-f subchassis.

g. Tools. A bakelite alinement tool is required
for adjusting transformer cores and trimmer
capacitors. The No. 8 Bristo wrench and the
Phillips screwdriver supplied with the receiver
are required for adjustments during synchro-
nization of the tuning shafts. In addition to
the No. 8 Bristo wrench, a No. 10 Bristo
wrench, which is secured by means of a holder
to the multiturn positioning head, is also re-
quired for synchronization of the Autotune
system.

Note. Before performing the alinements, allow the
receiver to warm up for a period of 1 hour.
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118. Regulated-voltage Hum
Adjustment

If objectionable hum is noted in the output
of the receiver, adjust the regulated voltage
for minimum hum as follows:

a. Connect Power Cable Assembly CX-1358/U
between the receiver and a variable autotrans-
former, such as Transformer CN-16/U.

b. Connect a voltmeter (such as Multimeter
TS-352/U), set at 100- to 200-volt a-c range,
across the output of the autotransformer.

¢. Connect a vtvm (such as Electronic Multi-
meter ME-6/U), set at .01- to .1-volt a-c range,
between B+ 180 VDC jack J601 (fig. 81) and
ground.

Warning: Avoid contact with the B+ 180
VDC jack when the receiver is turned on; the
high voltage present at this jack constitutes a
danger to personnel.

d. Make certain that the receiver is grounded ;
then connect the autotransformer to 115-volt,
60-cycle source.

e. Check to see that switch S801 on Power
Supply PP-621/URR is set at the 115V posi-
tion; then turn on the receiver and allow it
to warm up.

f. Adjust the autotransformer for an ac-
curate 115-volt line-voltage reading on the
vtvm.

¢. Insert the screwdriver in the slot of HUM
BAL control R614 (fig. 81), accessible through
the right side plate of the main frame, and

adjust for minimum reading on Multimeter
ME-6/U.

119. Mechanical and Electrical
Synchronization

The receiver tuning shafts, consisting of the
6-position r-f band-switch shaft, slug-rack cam-
shafts, crystal-oscillator band-switch shaft, and
the vfo tuning shaft, must be in synchroniza-
tion with the gear train before any attempt is
made to aline the receiver. Perform the syn-
chronization in the order of the procedures
given below.



Note. The synchronization procedures detailed in
paragraphs 119 through 129 are all based upon manual
tuning of both the KILOCYCLE CHANGE and MEG-
ACYCLE CHANGE controls. To accomplish these pro-
cedures, first note the reading of the frequency-
indicator. Then, rotating the two locking keys at least
two turns counterclockwise, the procedures may be fol-
lowed. After completing the procedures, reset the two
controls to their original positions, and lock the keys.

a. Camshafts. The camshafts are synchron-
ized properly if the index lines etched on the
rear plate of the r-f subchassis bisect the holes
in each of the rear cams (fig. 103), with the
MEGACYCLE CHANGE control set at the
third detent position, and the KILOCYCLE
CHANGE control approximately 14 turn from
the stop in the extreme counterclockwise posi-
tion. Proceed as follows:

Note. The camshafts are secured to the drive gears
by clamps at the hubs of the gears. To position a cam-
shaft, it is necessary to loosen the clamp which, except
for the 8—16-mc shaft, is located at the end of the indi-
vidual shaft at the front of the r-f subchassis. To avoid
loss of the nut, do not loosen the clamp more than neces-
sary. Be careful not to strip the screw thread.

(1) Rotate the MEGACYCLE CHANGE
control counterclockwise as far as it
will go, then turn the control clock-
wise through the two detent positions
to the third detent position. Remove
the crystal-oscillator subchassis (par.
112¢), so that the cams are visible
from the rear of the receiver.

(2) If 1- to 2-mc camshaft (fig. 103) is
not positioned properly, loosen the
clamp on the front of the shaft and
rotate the rear cam until the index
line bisects the hole in the cam.
Tighten the clamp.

(3) Position the camshaft for .5- to 1-me
slug rack (fig. 94), if necessary, in the
same manner as described in subpara-
graph (2), above.

(4) Check the position of the 8- to 16-mc
camshaft. It it is not alined properly,
it is necessary to loosen the clamp on
the front of the 2- to 4-mc shaft to
position the 8- to 16-mc cam, since
gear for the 8- to 16-me shaft is
pinned through the shaft. After posi-
tioning the 8- to 16-mc cam, position
the 2- to 4-mc cam while holding the
8- to 16-mc cam in place. Then tighten

the clamp on the 2- to 4-mc shaft.

(5) If necessary, position the 4- to 8-mec
and 16- to 32-mc cams (fig. 103) in
the same manner as described in sub-
paragraph (2), above.

(6) To position the first variable i-f cam
(fig. 103), loosen the clamp nearest
the front plate of the r-f subchassis
on the crystal-oscillator band-switch
shaft. Adjust the position of the cam;
then tighten the clamp.

(7) Position second variable i-f cam (fig.
103), if necessary, in the same man-
ner as for 1—2-, 5—1-, 4—8-, and 16
—32-mc cams.

(8) Check the reading of the frequency
indicator. If a reading of 02 is not
centered within two left-hand spaces
of the indicator, loosen the clamp on
the bevel gear on shaft extending from
left side of the indicator (fig. 97). Set
the two number wheels for reading of
02, and retighten bevel-gear clamp.

(9) If reading of 000 does not appear in
last three spaces of frequency-indi-
cator dial, loosen clamp securing the
bevel gear on shaft extending from
right side of indicator. Set the three
number wheels for reading of 000.

b. Six-position R-f Band Switch. The pro-
cedure for checking and synchronizing the r-f
band switch is as follows:

(1) Adjust the KILOCYCLE CHANGE
control for a reading of 000 in the last
three spaces of the frequency indi-
cator.

(2) Rotate the MEGACYCLE CHANGE
control counterclockwise as far as it
will go, beyond the first detent posi-
tion.

(3) Connect the ohmmeter, set at the X1
scale, between test point E208 (grid
of tube V203, fig. 68) and ground.

(4) Rotate the MEGACYCLE CHANGE
control clockwise through eight detent
positions. The meter should read more
than 50 ohms in each position.

(5) Rotate the MEGACYCLE CHANGE
control clockwise from the eighth de-
tent position to the ninth detent posi-
tion. The ohmmeter should show a
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Figure 103. R-f subchassis, rear view.

reading. If it does not, proceed with
the procedures outlined in subpara-
graphs (6), (7), (8), and (9) below.
If the indication is normal, the crystal-
oscillator band switch is in synchroni-
zation; in this case, proceed with syn-
chronization of the crystal-oscillator
band switch as described in subpara-
graph ¢ below.

Rotate the MEGACYCLE CHANGE
control counterclockwise as far as it
will go; then turn the control clock-
wise through the two detent positions
to the third detent position.

Remove the r-f subchassis (par. 112¢).

Loosen the clamp on the front of the
six-position switch shaft, located on
the bottom of the r-f subchassis, and
rotate the shaft until the switch con-
tacts are centered at position 3 by in-
serting long-nosed pliers in the hole
at the rear of the subchassis (fig.
103) and turning the shaft. Positions
of the switch contacts are shown in
the schematic diagram (fig. 118, part
1). Tighten the clamp after adjust-
ment.

¢. Crystal-oscillator Band Switch. The crys-
tal-oscillator band switch should be checked
and synchronized as follows:

(1) The rotor of the crystal-oscillator band

(2)

switch is positioned correctly when the
number centered in the slot of the
switch position indicator (fig. 71)
agrees with the reading of the mega-
cycle portion (first two digits) of the
frequency indicator.

If the indication is incorrect, loosen
the clamp on the flange of the Old-
ham coupler and rotate the SYNC
XTAL OSC control (fig. 21) to center
the proper reading in the slot.

d. Vfo Tunming Shaft. Synchronize the vfo
tuning shaft as follows:

(1)

(2)

(3)

Turn on the receiver and allow it suf-
ficient time to warm up.

Loosen the clamp on the side of the
Oldham coupler that is closest to the
front panel, so that the vfo tuning
shaft may turn freely.

Set the receiver controls for normal

voice reception, and connect a headset
to the PHONES jack.

2D I-F



(4) With the first two digits of the fre-
quency-indicator dial at any setting,
slowly rotate the KILOCYCLE
CHANGE control clockwise, starting
from its lowest frequency setting,
until the background noise is heard in
the headset. Adjust the KILOCYCLE
CHANGE control for maximum back-
ground noise.

(5) Note the reading of last three digits
on the frequency-indicator dial.

(6) Turn the FUNCTION switch to CAL,
and the BFO switch to ON. Set the
BFO PITCH control at 0, and set the
frequency-indicator dial reading at the
nearest 100-kc point to reading noted
in subparagraph (5), above.

(7) Adjust the vfo shaft slightly by hand
until zero beat is obtained. It should
not be necessary to turn the vfo shaft
more than one full turn in either di-
rection to obtain zero beat.

Caution: The vfo will be damaged
permanently if the shaft is turned too
far in either direction.

(8) Tighten the clamp that secures the
flange of the coupler.

120. Synchronization of Autotune
Mechanism

After any repairs have been made to either
of the multiturn units or to the control head,
the Autotune system should be synchronized.
Before replacing the front panel, proceed as
follows:

a. Replace the Autotune knobs and locking
keys. Do not tighten the keys.

b. Insert a #10 Bristo wrench through the
small hole in left side of receiver, and continue
this motion until the wrench engages and prop-
erly seats in the socket in the end of the Auto-
tune line shaft.

¢. Manually rotate the line shaft, using the
Bristo wrench, in a counterclockwise direction.
Continue this rotation until the circular CHAN-
NEL indicator dial (fig. 22) and the two cam-
shaft nuts, located on the lower left corners of
the multiturn positioning heads, are rotaing
simultaneously.

d. Continue to rotate the line shaft in a
counterclockwise direction, and observe the
action of the small indicator flag behind the
seeking switch, located on the front of the con-
trol head. Stop the rotation of the line shaft as
near as possible to the position where the indi-
cator flag snaps suddenly to the right. This
action occurs with an audible snap.

e. Rotate the line shaft clockwise 314 to 354
revolutions, and stop.

f. Rotate positioning heads to home stop, first
clockwise and then counterclockwise. This is
done to make certain that a stop-ring slot is
engaged by its stop-ring pawl toe in each of
the positioning heads. Test for this condition
by tightening each of the locking keys. If any
one of the shafts rotates as its key is being
tightened, the associated head will not have a
stop-ring slot engaged by a stop-ring pawl toe,
and it will be necessary to loosen the locking
keys and repeat steps ¢, d, and e until none of
the shafts will rotate when the locking keys are
tightened.

g. Synchronize each multiturn head by in-
serting a #10 Bristo wrench into the end of
the positioning-head camshaft. Without unduly
forcing the wrench, rotate the shaft as far as
possible counterclockwise, hold the shaft in
place, and rotate the nut on the shaft clockwise
14 to 1% turn. Continue to rotate the shaft
counterclockwise as far as possible, without
unduly forcing the wrench, and tighten the nut.

h. Remove all the locking keys and knobs.

i. Replace the panel and its plugs, terminals,
leads, locking nuts, etc.

j. Rotate all Autotune shafts fully counter-
clockwise.

k. Replace and tighten all knobs on their re-
spective shafts. Make certain that each knob
and indicator, whose position was marked at
the time of its removal, is replaced and tight-
ened in its original position.

I. Replace the Autotune locking keys.

m. Place the CHANNEL SELECTOR switch
at any other channel position, and check that
the Autotune cycles correctly.
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121. Alinement of 455-kc I-f Stages
(fig. 104)

a. Turn on R.F. Signal Generator Set AN/
URM-25 or equivalent, and connect it to test
point E210 (control grid of third mixer tube,
V205).

b. For an output meter, connect the grounded
lead of vtvm, such as Electronic Multimeter
TS-505/U, to the receiver chassis, and connect
the other lead to the DIODE LOAD terminal,
14, of rear terminal strip (fig. 21). Set the
function switch of the voltmeter for measuring
negative d-c voltage.

c. Set the BANDWIDTH switch to the .1-KC
position, RF GAIN control to 10, BFO switch
to OFF, and FUNCTION switch to MGC. Allow
the receiver to warm up for several minutes.

d. Tune the signal generator to 455 ke (un-
modulated) ; then adjust its frequency control
for peak reading on the vtvm. To obtain peak
reading, it may be necessary to set the attenua-
tion of the signal generator for high amplitude
output signal (3 volts). If a reading on the
vtvm is obtained, proceed with subparagraph
e below. If unable to secure a reading, perform
the procedure outlined in subparagraph (1)
and, if necessary, subparagraph (2), below,
to secure approximate alinement before pro-
ceeding with subparagraph e.

(1) With the signal generator tuned to 455
ke and the attenuator set for full out-
put, turn the receiver BANDWIDTH
switch to the 16-KC position. If the
output reading is not yet obtained,
proceed with subparagraph (2). If
the output is obtained, adjust the cores
of transformers T506 through T501
and T207, in that order, for peak
reading on the vtvm. Then, set the
BANDWIDTH switch at the next
lower position, and repeat the adjust-
ment of the transformer cores for
peak output. Repeat this procedure
for each setting of the BANDWIDTH
switch until peak output is obtained
at .1-KC position of the switch; then
proceed with subparagraph (e) below.

Note. The frequency will decrease as the
slugs are screwed farther into the coils, and
will increase as the slugs are withdrawn.
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(2) It should be necessary to perform the
procedure outlined in subparagraphs
(a) through (e) below only when the
transformer cores have been displaced
greatly from their normal positions
within the coils. Set the BAND-
WIDTH switch to the 2-KC position,
and proceed as follows:

(a) Tune the signal generator to 455 ke,
and set the attenuator for maxi-
mum output. Remove the sixth i-f
amplifier tube, V506 (fig. 74), and
wrap a thin wire lead around pin
1 (grid). Replace the tube, and con-
nect the other end of the lead to the
signal generator output.

(b) Adjust the cores of transformer
T506 for peak reading on the vtvm.

(c) Apply the signal generator output
to the fifth i-f amplifier, V505, in
same manner as described in sub-
paragraph (a) above for V506, and
adjust the cores of transformer
T505 for maximum.

(d) Repeat the above procedure for each
remaining set of i-f tubes and trans-
formers in following order: V504
and T504, V503 and T503, V502
and T502, V501 and T501, and V205
and T207.

(e) Set the BANDWIDTH switch to
.1-KC position, and proceed with
the procedure outlined in subpara-
graph e below.

e. With the signal generator output connected
to the test point, set the generator frequency
at 455 ke. While adjusting the attenuator of the
signal generator to maintain an output of ap-
proximately 6 volts, as read on the vtvm, care-
fully tune the generator to the exact frequency
required to obtain peak output reading on the
vtvm. Do not disturb this frequency setting
while carrying out the procedures outlined in
subparagraphs f, g, and h below. Check the set-
ting repeatedly during these steps to make sure
it has not been changed.

f. Set the BANDWIDTH switch to the 2-KC
position.

g. Adjust the cores of transformers T506,
T505, T504, T503, T502, and T207, in that
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order, for peak output reading, while continu-
ously adjusting the attenuator of the signal
generator to maintain a reading of approxi-
mately 6 volts on the vtvim. Repeat these ad-
justments until no further increase in output
is noticeable.

h. Change the setting of the BANDWIDTH
switch to the 8-KC position, and adjust the
cores of transformer T501 for maximum out-
put. Repeat the adjustment of cores until no
further increase in output can be produced.

1. Return the BANDWIDTH switch to the
.1-KC position.

7. Set the attenuator of the signal generator
for a reading of approximately 6 volts on the
vtvm, and note the attenuator setting. Turn the
generator in one direction away from the fre-
quency required for peak reading, increasing
the output of the generator to restore the vtvm
reading to its original value. Continue tuning
the generator in this direction until the voltage
output required to obtain the original reading
on the vtvm is 1,000 times as much as the volt-
age required at peak frequency.

k. Adjust the phasing capacitor in the crystal
filter, Z501, for minimum vtvm reading, and
note the position of the capacitor slot.

l. Tune the signal generator to the opposite
side of the frequency required for peak output,
and set the attenuator for increased output,
as directed in subparagraph j above.

m. Adjust the phasing capacitor for mini-
mum reading, and note the position; then set
the capacitor approximately halfway between
the two noted settings. To avoid possible in-
correct readings caused by tuning through the
positions of minimum or maximum capacitance,
the two settings for minimum output must be
less than 45° apart.

n. With the BANDWITH switch in the .1-KC
position, tune the signal generator to obtain
peak output. Set the BANDWIDTH switch to
the 1-KC position. Adjust the core of the
tuning coil in the crystal filter, Z501, until the
frequency reading required for obtaining peak
output with the BANDWIDTH switch in 1-KC
position corresponds exactly with the frequency
reading required for peak output with the
BANDWIDTH switch in the .1-KC position.

Retune the signal generator, and alternately
change positions of the BANDWIDTH switch
as required to complete this adjustment.

0. Set the BANDWIDTH switch to the .1-KC
position, and tune the signal generator for
maximum output as described in subparagraph
e above. Do not disturb this frequency setting
during the adjustment of the agc tuning circuit
in the following steps.

p. Disconnect the vtvm lead from terminal
14 of the rear terminal strip, and connect it to
terminal 4 of the rear terminal strip (fig. 21).

q. Set the FUNCTION switch to AGC, and
the BANDWIDTH switch to the 2-KC position.

r. Adjust the core of Z503 for a maximum
voltage reading on the vtvm, while adjusting
the attenuator of the signal generator to main-
tain a peak reading of approximately 2 volts.
Upon completing this adjustment, disconnect
the meter.

Note. If a signal generator is not available, the pro-
cedures given in subparagraphs e through » above may
be followed by using the output of the calibration oscil-
lator and the CARRIER LEVEL meter by utilizing the
RF GAIN control as an attenuator. The frequency of
the calibration oscillator must be checked, as described
in paragraph 136, before using it for alinement.

122. Alinement of Second Crystal
Oscillator (figs. 104 and 105)

a. Connect the vtvm set for reading d-c volts,
between test point E209 (grid of second mixer
V204) and ground.

b. Turn the OVEN switch to ON and the
FUNCTION switch to STAND BY. Allow the
receiver to warm up.

¢. Adjust the second crystal-oscillator trim-
mers (large group of trimmers on rear panel)
using the table below. Set the MEGACYCLE
CHANGE control for a megacycle reading on
the frequency indicator indicated in first col-
umn, and adjust the trimmer designated in
second column for the meter indication shown
in the last column. Where a trimmer is used
in the crystal oscillator circuit at more than
one frequency setting of the MEGACYCLE
CHANGE control, the trimmer is listed only
for the first setting and is adjusted for maxi-
mum only at this setting. For subsequent fre-
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quency settings of the MEGACYCLE CHANGE
control involving a previously adjusted trim-
mer, it is necessary only to check for an in-
dication on the vtvm. If no indication is ob-
tained, the crystal-oscillator band switch should
be checked.

Dial reading Adjust trimmer Meter indication

31 31 Maximum

30 30 Maximum

29 29 Maximum

28 28 Maximum

27 27 Maximum

26 26 Maximum

25 25 Maximum

24 24 Maximum

23 23 Maximum

22 22 Maximum

21 21 Maximum

20 20 Maximum

19 19 Maximum

18 18 Maximum

17 7-17 Maximum

16 16 Maximum

15 3-6-15 Maximum

14 14 Maximum

13 5-13 Maximum

12 2-12 Maximum

11 4-11 Maximum

10 10 Maximum

09 0-1-9

08 8 Maximum

07 Check for indication
06 Check for indication
05 Check for indication
04 Check for indication
03 Check for indication
02 Check for indication
01 Check for indication
00 Check for indication
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Figure 105. Crystal-oscillator trimmers.

¢. Adjust first-crystal-oscillator trimmers
(group of five trimmers on the rear panel, fig.
104) using table below, in manner described
in paragraph 122c.

Dial reading Adjust trimmer Meter indication
07 2-7 Maximum
06 0-6
05 1-5
04 4
03 3 Maximum
02 Check for indication
01
00

123. Alinement of First Crystal
Oscillator (figs. 104 and 105)

a. Connect the vtvm, set for reading d-c
volts, between test point E208 (grid of first
mixer V203) (fig. 104) and ground.

b. Turn OVEN switch to ON and FUNC-

TION switch to STAND BY. Allow receiver
to warm up.
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124. Alinement of Second Variable
I-f Stage (fig. 104)

a. Set the vtvm to measure the negative d-c
voltages of approximately 5 volts. Connect the
ground lead to the receiver chassis, and the
input lead to the DIODE LOAD terminals 14
and 15 of rear-terminal strip (fig. 21).

b. Connect the output lead of the signal gen-
erator to test point E209 (control grid of



second mixer V204). Connect the ground lead
of the signal generator to the receiver chassis.

¢. Set the FUNCTION switch to AGC posi-
tion, and the RF GAIN control to 10.

d. With the MEGACYCLE CHANGE and
KILOCYCLE CHANGE controls, set the fre-
quency indicator reading to 01 900.

e. Connect the headset to the PHONES jack.
Turn on the signal generator modulation (30
percent at 400 cycles), and tune the generator
to approximately 2100 ke, so that the output
from the receiver is audible. While observing
the output meter, tune the signal generator
to the exact frequency which produces peak
reading on the output meter. Change the at-
tenuator setting of the signal generator con-
tinuously to maintain a reading of less than
5 volts on the output meter.

f. Adjust the slugs of tuned circuits Z222,
7223, and Z224 for peak reading on the output
meter.

¢g. With the KILOCYCLE CHANGE con-
trol, tune the receiver to 1100 ke.

h. Tune the signal generator to 2900 ke, and
then set it to the exact frequency which pro-
duces peak reading on the output meter.

1. Adjust the three trimmers mounted within
the shield cans of tuned circuits Z222, Z223,
and Z224 for peak output.

7. Repeat the procedure described in sub-
paragraphs e to i, until no increase in output
can be obtained. While making all adjustments,
set the attenuator of the signal generator so
that the reading on the output meter is less
than 5 volts.

k. In the event that no test equipment is
available, the second variable i-f stage can be
alined using the CARRIER LEVEL meter and
the signal from the internal calibration oscil-
lator. Disconnect coaxial connectors P209,
P210, and P211 from J109, J110, and J111,
respectively, on the antenna box (fig. 94) ; set
the FUNCTION switch at CAL and the RF
GAIN control at 10; and then proceed with
the alinement using the receiver frequencies
indicated in subparagraphs e and g above.
Utilize the RF GAIN control as an attenuator

to maintain the meter reading at approximately
mid-scale while adjusting the tuned circuits.

125. Alinement of First Variable
I-f Stage (fig. 104)

a. Connect the signal generator lead to test
point E203 (control grid of first mixer tube
V203). The output meter should be connected
as described in paragraph 124a.

b. With the MEGACYCLE CHANGE and
KILOCYCLE CHANGE controls, set the fre-
quency indicator reading to 01 500.

c. Tune the signal generator to 9.5 mc. Re-
duce the output of the signal generator as re-
quired to maintain an output meter reading
of less than 5 volts.

d. Adjust slugs of tuned circuits Z219, Z220,
and Z221 for peak output reading.

e. Adjust the MEGACYCLE CHANGE con-
trol for a reading of 07 500 on the frequency
indicator.

f. Tune the signal generator to 17.5 mec.
Change the attenuator setting of the signal
generator continuously to maintain a reading
of less than 5 volts on the output meter.

g. Adjust the three trimmers mounted
within the shield cans of tuned circuits Z219,
7220, and Z221 for peak output.

h. Repeat the procedure described in sub-
paragraphs ¢ to g above until no increase in
output can be obtained.

1. The first variable i-f stage can be alined,
in the absence of test equipment, in the same
manner described in subparagraph 124k. Use
the receiver frequencies indicated in subpar-
agraphs b and e above.

126. Alinement of R-f Stages
(fig. 104)

a. Set the FUNCTION switch to AGC, and
the RF GAIN control to 10.

b. Connect one lead of the vtvm to DIODE
LOAD terminals 14 and 15 on the rear terminal
strip (fig. 21), and the other lead to the re-
ceiver chassis. The meter should be set to
measure negative d-c voltages of approximately
5 volts, with respect to chassis.
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¢. If preliminary adjustments (subpar. d be-
low) are unnecessary, connect the signal gen-
erator to the balanced antenna input terminals
as follows: connect either the antenna input
terminal of BALANCED ANTENNA 125 OHM
connector J108 to the receiver ground and to
the ground lead of the signal generator. Con-
nect the other antenna input terminal, through
the 95-ohm noninductive series resistor, to the
output lead of the signal generator. Connect
a 75-ohm noninductive resistor from the output
lead of the signal generator to ground. Proceed
with the procedure outlined in subparagraph e
below.

d. If preliminary adjustments are necessary
because of extreme misalinement, connect the
signal generator through .01-uf capacitor to
points listed in the last column of the chart
below, instead of connecting it to the antenna
input terminals, and proceed with alinement
as directed in subparagraphs e through j below
and in the chart. After completing the pre-
liminary procedure, connect the signal gen-
erator to the antenna input terminals as
described in subparagraph ¢, above; then re-
peat the alinement, making all adjustments in
the order listed in the chart.

e. With MEGACYCLE CHANGE control,
set up the digits listed in the second column
of chart in the first two spaces of the frequency
indicator dial. With the KILOCYCLE CHANGE
control, set up the digits listed in the third
column in the last three spaces of the fre-
quency indicator.

f. After setting the receiver frequency in-
dicator reading for a group of adjustments,

tune the signal generator to the frequency
listed in the fourth column. To obtain the exact
required frequency, tune the signal generator
for peak reading on the output meter; do not
depend on the calibration of the signal gen-
erator.

g. During the alinement procedure, change
the setting of the signal-generator attenuator
as required to maintain an output reading of
less than 5 volts.

h. In alining r-f transformers, adjust the
slugs for a set of transformers while the re-
ceiver is tuned to a lower frequency indicated
in the chart for that set of transformers; ad-
just the trimmer capacitors while the receiver
is tuned to a higher frequency. Adjust the slugs
of the set of transformers listed in the fifth
column for peak output; then, after changing
the frequency settings of the receiver and
signal generator, adjust the trimmer capacitors
of the set of transformers listed in the sixth
column for peak output. Trimmer capacitors
are accessible through holes in the top of shield
cans, and should be adjusted with an insulated
screwdriver. In the case of antenna transform-
ers, adjust the trimmer capacitors mounted
nearest to the back of the receiver for peak
output reading. Front trimmers are used to
balance the antenna input circuits. Repeat the
adjustments for each set of r-f coils until no
further change is noticeable.

1. Set the ANT. TRIM control to 0.

j. Proceed with the r-f alinement by per-
forming adjustments in the order listed in the
chart below. Refer to figure 104 for location
of slugs and trimmer capacitors.
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1 2 3 4 5 6 7
Signal Signal gener-
generator Adjust Adjust ator connec-
frequency slugs trimmer tion (pre-
(tune for for _capacitors liminary
Set of Megacycle Kilocycle peak output) peak for peak alinement
r-f coils reading reading in ke output output only)
.5-1 me 00 600 600 7213 E207
7207 E207
7201 E206
7201 BALANCED
antenna
(J108)
00 900 900 7213 E207
7207 E207
7201 E206




»

4

7

Signal

Signal gener-

generator Adjust Adjust ator connec-
frequency slugs trimmer tion (pre-
Set of Megacycle Kilocycle pei\ti?:st‘:\:t) Jg;k c;\(g_alc]i;;)ll('s ;;::::::r{t
r-f coils reading reading in ke output output only)
T201 J108
(front
trimmer)
1-2mc 01 100 1,100 7214 E207
7208 E207
7202 E206
T202 J108
01 900 1,900 7214 E207
7208 E207
7202
T202 E206
(front J108
trimmer)
2-4 me 02 200 2,200 7215 E207
7209 E207
7203 E206
T203 J108
03 800 3,800 7215 E207
7209 E207
7203 E206
T203 J108
(front
trimmer)
4-8 04 400 4,400 7216 E207
7210 E207
7204 E206
T204 J108
07 600 7,600 7216 E207
7210 E207
7204 E206
T204 J108
(front
trimmer)
8-16 mc 08 800 8,800 7217 E207
7211 E207
Z205 E206
T205 J108
15 200 15,200 7217 E207
7211 E207
Z205 E206
T205 J108
(front
trimmer)
16-32 mc 17 600 17,600 7218 E207
7212 E207
7206 E206
T206 J108
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1267 (contd)

1 2 3 4 bl 6 7
Signal Signal gener-
generator Adjust Adjust ator connec-
frequency slugs trimmer tion (pre-
(tune for for capacitors liminary
Set of Megacycle Kilocycle peak output) peak for. peak alinement
r-f coils reading reading in ke output output only)
30 400 30,400 7218 E207
7212 E207
7206 E206
T206 J108
(front
trimmer)

k. Connect the noninductive resistors to the
BALANCED 125 ohm ANTENNA input
terminals as described in subparagraph c above.
Connect the output lead of R.F. Signal Gen-
erator Set AN/URM-25 to the junction of these
resistors. Make certain that the ground lead
of the signal generator is connected to the re-
ceiver chassis.

I. Set the tuning controls for the frequency-
indicator reading listed in the first column of
the chart in subparagraph n below and then
tune the signal generator to this frequency for
peak receiver output.

m. Adjust the front trimmer capacitor of the
transformers listed in the second column of
subparagraph n below for minimum output.
During the alinement procedure, change the
setting of the signal generator attenuator as
required to increase the output reading to ap-
proximately 5 volts.

n. In the manner described in subparagraphs
k, I, and m, above, adjust the balance trimmers
in the following order:

Dial reading Transformer (rear trimmer)
00 750 T201
01 500 T202
03 000 T203
06 000 T204
12 000 T205
24 000 T206

0. The r-f stages may be alined without test
equipment by using the CARRIER LEVEL
meter and calibration oscillator signal as
described in subparagraph 124k, and using the
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receiver frequencies given in the preceding
charts in this paragraph.

127. Calibration of Bfo

The bfo should be calibrated after replacing
the front panel or i-f subchassis subsequent to
removal. Calibrate the bfo as follows:

a. Set the BANDWIDTH switch at the .1-KC

position, and turn the FUNCTION switch to
CAL.

b. Connect the headset to the PHONES jack.
Adjust the KILOCYCLE CHANGE control for
maximum response on the CARRIER LEVEL
meter at any 100-kc calibration check point.

¢. Set the BFO switch at ON, and adjust the
BFO PITCH control for zero beat; zero beat
should occur at the position of the control
marked 0. If not, loosen the clamp that secures
the control shaft behind the front panel, and
position the knob at 0; then tighten the clamp.

Note. Do not attempt to set the knob at 0 by loosen-

ing the setscrew and repositioning the knob, this will
alter the range of the stop on the control shaft.

128. Adjustment of GAIN ADJ
Potentiometer R562

a. Disconnect coaxial connectors P225 and
P226 from J525 and J526, located on the i-f
subchassis (fig. 74).

b. Connect R.F. Signal Generator Set
AN/URM-25 or equivalent between J526 and
the receiver ground (chassis). Turn on the
signal generator and tune it to 455 ke, mod-
ulated 30 percent at 400 cycles. Adjust the
attenuator for an output of 150 uv.



c. Connect a vtvm, such as Electronic Multi-
meter TS-505/U, between the DIODE LOAD
terminal, 14, on the rear terminal strip of the
receiver and the receiver ground (fig. 21). Set
the function switch of the meter for measuring
negative d-c voltage of —7 volts.

d. Turn the receiver FUNCTION switch to
MGC and RF GAIN control to position 10. Ad-
just GAIN ADJ potentiometer R562 (fig. 74)
for a reading of —7 volts on the vtvm. Recon-

nect P225 and P226 after completing the ad-
justment.

129. Adjustment of CARR-METER
ADJ Potentiometer R537

The CARRIER LEVEL meter is zero-ad-
justed using the CARR-METER ADJ potentio-
meter as follows: set the FUNCTION switch
at AGC and rotate the RF GAIN control to
its extreme counterclockwise position. Adjust
R537 (fig. 74) for a reading of 0 on the CAR-
RIER LEVEL meter.

Section 1IV. FINAL TESTING

130. General

This section gives the final performance tests
of the equipment. Repaired equipment meeting
these performance tests will furnish uniformly
satisfactory operation. All of the tests in this
section are to be performed while operating
the receiver with a 115-volt a-c input. Allow
the receiver to warm up for a few minutes be-
fore making any measurements.

Warning: The voltages used are sufficiently
high to endanger human life. Every precaution
should be taken by personnel to minimize the
danger of shock. The receiver chassis should
be grounded during these tests.

131. Test Equipment Required

The test equipment required for final testing
of Radio Receiver R-391/URR is listed below:

a. Electronic Multimeter TS-505/U.

b. Spectrum Analyzer TS-723/U.

c. R.F. Signal Generator Set AN/URM-25.
d. Audio Oscillator TS-382/U.

e. Electron Tube Test Set TV-2/U.

f. Multimeter TS-352/U.

g. Electronic Multimeter ME-6/U.

132. Preliminary Checks

Before testing the receiver further, perform
the following preliminary checks:

a. Check to see that all controls are operative
and that they do not bind.

b. Measure B+ with an electronic multi-
meter (such as TS-505/U), with the positive
lead connected to B4+ 180 VDC jack J601 (fig.
81) and the negative lead connected to terminal
16, marked GND, of the rear terminal strip
(fig. 21). The meter should indicate 180 volts
+5 volts.

c. Check to see that all tubes and dial lights
are lighted.

d. Check the antenna relay (par. 106k).
e. Check the bfo (par. 127).

133. I-f Response

To check the i-f response, proceed as fol-
lows:

a. Connect a vtvm (such as Electronic Multi-
meter TS-505/U) across terminals 14 and 15,
marked DIODE LOAD, of rear terminal strip
(fig. 21). Set the vtvm to a 2-volt scale.

b. Set the BANDWIDTH switch to the .1-KC
position.

c. Set the FUNCTION switch to CAL posi-
tion.

d. Set the RF GAIN control to position
marked 10.

e. Note the reading of the frequency-in-
dicator. Unlock the MEGACYCLE CHANGE
and KILOCYCLE CHANGE control keys. Ad-
just the MEGACYCLE CHANGE and KILO-
CYCLE CHANGE controls for a frequency-
indicator reading of 04 400. Lock the ZERO
ADJ.

207



20

S i

8xc

30

4KC

a0

DB DOWN

50

60

2KC

1 KC,

70

JKC,

80

-4 -2 -10 -8 -6 -4 -2 o 2 4 6 8 o 12 14
KC DEVIATION
T™ 856 -90

Figure 106. I-f selectivity curve for Radio Receiver R-391/URR.

208



f. Tune Radio Receiver R-391/URR very
carefully for a maximum indication on the
vtvm. Unlock the ZERO ADJ.

g. Set the BANDWIDTH switch to the 8-KC
position.

h. Adjust the RF GAIN control to obtain
a reference voltage of 1 volt on the vtvm.

1. Turn the KILOCYCLE CHANGE control
until the vtvm indicates .7 volt. The frequency-
indicator reading should be 04 396. Note the
readings.

j. Turn the KILOCYCLE CHANGE control
in the direction opposite to that in which it
was turned in subparagraph i above until the
vtvm indicates .7 volt. The frequency indicator
reading should be 04 404. Note the readings.
The voltage obtained in subparagraphs j and 1
represents 3-db points. Repeat the steps in sub-
paragraphs j and i for a .5-volt indication on
the vtvm. Note the readings. These are the
6-db points.

k. Repeat the procedures in subparagraphs
i and j above with the BANDWIDTH switch
set to the 16-KC position.

I. Compare the readings obtained for the 8
and 16-KC bandwidths with the following
table and the curve shown in figure 106.

BANDWIDTH Frequency Vol;f;dgbe at Volézigbe at Reference
Kilocycles points points voltage

8-KC 4 396 b
8-KC 4 395 N
8-KC 4 400 1
8-KC 4 405 N
8-KC 4 404 5

16-KC 4 492 b

16-KC 4 393 N

16-KC 4 400 1

16-KC 4 407 N

16-KC 4 408 .5

m. Rotate the MEGACYCLE CHANGE and
KILOCYCLE CHANGE controls to obtain the
original frequency-indicator reading. Lock the
keys.

134. Sensitivity

The test frequencies used in the sensitivity
tests should be the center and the high- and

low-frequency ends of each tuning range. The
a-m and c-w sensitivity of the receiver at a
signal plus noise-to-noise power-output ratio is
10 to 1. To check sensitivity, proceed as fol-
lows:

a. Connect Cord CG-409A/U to J102 on R.F.
Signal Generator Set AN/URM-25 and to Im-
pedance Adapter MX-1074/URM-25. Connect
another Cord CG-409A/U to the other end of
Impedance Adapter MX-1074/URM-25 and to
Adapter UG-636/U. Connect Adapter Con-
nector UG-636/U to Adapter Connector UG-
971/U which is attached to BALANCED 125
OHM antenna jack J108.

b. Connect Electronic Multimeter TS-505/U
in parallel with a 600-ohm one-watt nonin-
ductive resistor to LOCAL AUDIO terminals
6 and 7 (fig. 21).

c. Turn off the signal generator modulation.

d. Adjust the LOCAL GAIN control for a
.8-volt noise indication on the vtvm.

e. Turn on the signal generator modulation.

f. Adjust the output of the signal generator
for a 2.5-volt signal plus noise indication on the
vtvm. The output reading of the signal gen-
erator is the a-m sensitivity for a 10- to 1-db
signal plus noise-to-noise ratio.

¢g. Compare the readings obtained on all test
frequencies with curves shown in figure 107.

Note. The CARRIER LEVEL meter may be used in
lieu of Electronic Multimeter TS-505/U.

135. Over-all Audio Distortion

To check the over-all audio distortion, pro-
ceed as follows:

a. Connect Cord CG-409A /U to J102 on R.F.
Signal Generator Set AN/URM-25 and to Im-
pedance Adapter MX-1074/URM-25. Connect
another Cord CG-409A/U to the other end of
Impedance Adapter MX-1074/URM-25 and to
Adapter Connector UG-636. Connect Adapter
Connector UG-636 to Adapter Connector UG-
971 which is attached to BALANCED 125
OHM antenna jack, J108.

b. Connect Audio Oscillator TS-382/U to
R.F. Signal Generator Set AN/URM-25 in ac-
cordance with the instructions in the technical
manual supplied with the oscillator.

209



SENSITIVITY UV
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2. HEAVY LINE— 125 OHMS BALANCED INPUT

3. LIGHT LINE — UNBALANCED INPUT-50 UUF DUMMY ANTENNA

14 16 18 20 22 24 26 28
FREQUENCY—-MC .

Figure 10?. A-m sensitivity chart.
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¢. Connect a spectrum analyzer (such as
Spectrum Analyzer TS-723/U) in parallel with
a 600-ohm one-watt noninductive resistor to
LOCAL AUDIO terminals 6 and 7, of the rear
terminal strip (fig. 21), in accordance with
the instructions furnished with the analyzer.

d. The output of the signal generator is mod-
ulated at 30 percent. Make sure the percentage
of modulation does not vary.

e. Set the BANDWIDTH switch to 8-KC
position.

f. Set the AUDIO RESPONSE switch to
WIDE.

g. Set the frequency of Radio Receiver
R-391/URR to the signal generator frequency.

h. Vary the audio-oscillator frequency be-
tween 30 and 10,000 cycles.

i. Note the db reading on the spectrum an-
alyzer at 500-cycle intervals, from 100 cycles
to 10,000 cycles.

j. Compare readings with the chart in figure
108.

k. Repeat the steps in subparagraphs e
through j for the MED. and SHARP positions
of the AUDIO RESPONSE switch.

136. Testing of Calibration
Oscillator

To test the calibration oscillator, proceed as
follows:

a. Set the BANDWIDTH switch to .1-KC
position.

b. Set the AUDIO RESPONSE switch to
MED.

c. Note the frequency-indicator reading. Un-
lock the MEGACYCLE CHANGE and KILO-
CYCLE CHANGE control keys. Turn the
FUNCTION switch to CAL. In this position,
a note will be heard at every multiple of 100
ke as the KILOCYCLE CHANGE control is
rotated. The pitch of the note depends upon
the setting of the BFO PITCH control.

d. Rotate the KILOCYCLE CHANGE control
through a minimum of ten 100-ke steps. If a
note is not heard exactly at the 100-kc steps,
adjust capacitor C912 (fig. 82). Check at least
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ten 100-kc positions, to make sure a note is
heard only in 100-kc steps.

e. Set the FUNCTION switch to AGC, and
adjust the MEGACYCLE CHANGE and KILO-
CYCLE CHANGE controls to obtain 10-mec
reading (transmitting frequency of WWV) on
frequency indicator. If WWYV cannot be heard
on 10-mc, try other frequencies such as 2.5-mec,
5-mc, 15-mc, or 20-mec.

f. Adjust capacitor C901 (fig. 82) for maxi-
mum reading on CARRIER LEVEL meter.

9. Rotate the MEGACYCLE CHANGE and
KILOCYCLE CHANGE controls to obtain the
original frequency indicator reading. Lock the
keys.

137. Testing of Autotune Mechanism

The procedure given below should be fol-
lowed after repairs have been made to the Auto-
tune system or after synchronization of the
system.

a. Lock both Autotune locking keys, and turn
the FUNCTION switch to AGC.

b. Place the CHANNEL SELECTOR switch
at 1, and wait until the Autotune motor stops.

c. Unlock the Autotune locking keys, and set
up channel 1 to any predetermined setting.
Lock the Autotune locking keys, and record
the frequency indicator setting.

d. Repeat the steps in subparagraphs b and
¢ for channels 2 through 8,

e. After all eight channels have been set up,
recycle the Autotune system, and carefully note
whether the frequency indicator returns to its
predetermined setting, recorded in subpara-
graph c. The Autotune system should operate
smoothly and return all dials to the exact pre-
determined settings (within 800 cps) for each
of the eight channels selected.

f. Measure the exact time required for the
Autotune to cycle. The correct cycling period
is approximately 15 seconds; if cycling is not
completed in this time, increase or decrease
the voltage supplied to the Autotune motor by
moving taps on transformer T1101 (fig. 117).

g. If the Autotune system is inoperative, or
is abnormal in any manner, note the nature of
trouble and use the trouble-shooting procedure
in paragraph 99,



CHAPTER 6

SHIPMENT AND LIMITED STORAGE AND
DEMOLITION TO PREVENT ENEMY USE

Section |. SHIPMENT AND LIMITED STORAGE

138. Disassembly

The following instructions are presented as
a guide for preparing Radio Receiver 391/URR
for transportation and storage.

a. Disconnect antenna lead-in cable, Power
Cable Assembly CX-1358/U, Electrical Special
Purpose Cable Assembly CX-2083/U, and all
connections to the auxiliary equipment, if used.

b. Disconnect the headphones from the front
panel.

¢. Remove the receiver and Power Supply
PP-629/URR from the rack.

139. Repacking for Shipment or
Limited Storage

a. The procedure for repacking for shipment

or limited storage depends on the available
material and the conditions under which the
equipment is to be shipped or stored. Reverse
the order of procedure given in paragraphs
6 and 14, for repacking.

b. Whenever practicable, place a dehydrating
agent, such as silica gel, inside the receiver.
Wrap the receiver and spare parts box in cor-
rugated paper, and protect each package with
a waterproof barrier. Seal the seams of the
paper barrier with waterproof sealing com-
pound or tape. Pack the protected components
in a padded wooden crate, providing at least
three inches of excelsior or similar material
between the paper barrier and the packing
case.

Section Il. DEMOLITION OF MATERIEL TO PREVENT ENEMY USE

140. General

The demolition procedures outlined in par-
agraph 130 will be used to prevent the enemy
from using or salvaging this equipment. De-
molition of the equipment will be accomplished
only upon order of the commander.

141. Methods of Destruction

a. Smash. Smash the crystals, controls, tubes,
coils, switches, capacitors, transformers, and
headsets, using sledges, axes, handaxes, pick-
axes, hammers, crowbars, or other heavy tools.

b. Cut. Cut cords, headsets, and wiring, using
handaxes, or machetes.

¢. Burn. Burn cords, resistors, capacitors,
coils, wiring, and technical manuals, using
gasoline, kerosene, oil, flame throwers, or in-
cendiary bombs.

d. Bend. Bend dials, cabinet, and chassis.

e. Explosives. If explosives are necessary,
use firearms, grenades, or TNT.

f. Disposal. Bury or scatter the destroyed
parts in slit trenches, fox holes, or other holes,
or throw them into streams.

9. Destroy. Destroy everything.
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APPENDIX 1
REFERENCES

Note. For availability of items listed, check SR 310-20-3, SR 310-20-4, and SR 310-20-5. Check Depart-
ment of the Army Supply Catalog SIG 1, Introduction and Index for Signal Corps Supply Catalogs.

1. Army Regulations

AR 380-5, Military Security (Safeguarding
Security Information).

AR 750-5, Maintenance of Supplies and Equip-
ment, Maintenance Responsibilities and Shop
Operation.

2. Supply

SR 725-405-5, Preparation and Submission of
Requisitions for Signal Corps Supplies.

SB 11-6, Dry Battery Supply Data.

SB 11-100, Serviceability Standards for Signal
Equipment in Hands of Troops.

3. Painting, Preserving, and
Lubrication

TB SIG 13, Moistureproofing and Fungiproof-
ing Signal Corps Equipment.

TB SIG 69, Lubrication of Ground Signal
Equipment.

TM 9-2851, Painting Instructions for Field Use.

4. Camouflage, Decontamination,
and Demolition

FM 5-20, Camouflage, Basic Principles.
FM 5-25, Explosives and Demolitions.
TM 3-220, Decontamination.

5. Other Publications

FM 24-18, Field Radio Techniques.

FM 72-20, Jungle Warfare.

SR 310-20-3, Index of Training Publications.

SR 310-20-4, Index of Technical Manuals, Tech-
nical Regulations, Technical Bulletins, Supply
Bulletins, Lubrication Orders, and Modification
Work Orders.
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SR 310-20-5, Index of Administrative Publica-
tions.

SR 310-20-7, Index of Tables of Organization
and Equipment, Reduction Tables, Tables of
Organization, Tables of Equipment, Type
Tables of Distribution, and Tables of Allow-
ances.

SR 700-45-5, Unsatisfactory Equipment Report
(Reports Control Symbol CSGLD-247 (R1)).

Report of Damaged or
Improper Shipment
(Reports Control Sym-
bols CSGLD-66 (Army),
S and A-70-6 (Navy),
and AF-MC-U2 (Air
Force)).

SR 745-45-5

Navy Shipping Guide
Article 185014

AFR 714

TB SIG 4, Methods for Improving the Effec-
tiveness of Jungle Radio Communication.

TB SIG 25, Preventive Maintenance of Power
Cords.

TB SIG 66, Winter Maintenance of Signal
Equipment.

TB SIG 72, Tropical Maintenance of Ground
Signal Equipment.

TB SIG 75, Desert Maintenance of Ground
Signal Equipment.

TB SIG 178, Preventive Maintenance Guide
for Radio Communication Equipment.

TB SIG 219, Operation of Signal Equipment
at Low Temperatures.

TB SIG 228, Field Expedients for Wire and
Radio.

TB 11-499-(
dictions.

)1, Basic Radio Propagation Pre-

1 A new TB in this series giving propagation predic-
tions 3 months in advance is issued monthly.



TM 11-455, Radio Fundamentals.

TM 11-466, Radar Electronic Fundamentals.
TM 11-476, Radio Direction Finding.

TM 11-483, Suppression of Radio Noises.

TM 11-486, Electrical Communication Systems
Engineering.

TM 11-496, Training Text and Applicatory Ex-
ercises for Amplitude-Modulated Radio Sets.

TM 11-499, Radio Propagation.

TM 11-661, Electrical Fundamentals (Direct
Current).

TM 11-681, Electrical Fundamentals (Alter-
nating Current).

TM 11-4000, Trouble Shooting and Repair of
Radio Equipment.

6. Auxiliary Equipment and Test
Equipment

TM 11-300, Frequency Meter Sets SCR-211-A,

B,C,D,E F,J,K, L, M\,N, O, P, Q, R, T, AA,

AC, AE, AF, AG, AH, AJ, AK, AL, and AN.

TM 11-303, Test Sets I-56-C, I-56-D, I-56-H,
and I-56-J. i

TM 11-307, Signal Generators 1-72-G, H, J, K,
and L.

TM 11-321, Technical Manual Test Set 1-56-E.
TM 11-2524, Oscillators I-151-A and I-151-E.
TM 11-2526, Oscilloscope BC-1060-A.

TM 11-2613, Voltohmmeter I-166.

TM 11-2624B, Voltohmmeters, TS-294/U, TS-
294B/U, and TS-294C/U.

TM 11-2626, Test Units I-176, 1-176-A, and
1-176-B.

TM 11-2627, Tube Testers I-177 and I-177A.

TM 11-2661 (when published), Electron Tube
Test Set TV-2/U.

TM 11-2684, Audio Oscillator TS-332/U.

TM 11-4700, Electrical Indicating and Measur-
ing Instruments, Repair Instructions.

TM 11-5511, Electronic Multimeter TS-505/U.
TM 11-5527, Multimeter TS-352/U.

TM 11-5551, R.F. Signal Generator Set AN/
URM-25.
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APPENDIX 1l
IDENTIFICATION TABLE OF PARTS

1. Requisitioning of Parts

The fact that a part is listed in this table is
not sufficient basis for requisitioning the item.
Requisitions must cite an authorized basis, such
as a specific T/O&E, T/A, SIG 7 & 8, list of
allowances of expendable material, or another
authorized supply basis. The Department of
the Army Supply Manual applicable to the

equipment covered in this manual is Organiza-
tional Maintenance Allowances, and Field and
Depot Maintenance Stockage Guide SIG 7&8-
R-391/URR. For an index of available supply
manuals, in the Signal portion of the Depart-
ment of the Army Supply Catalog, see the
latest issue of SIG 1, Introduction and Index.

2. Identification Table of Parts for Radio Receiver R-391/URR

Ref
symbol

Name of part and description

Function of part

Signal Corps
stock No.

216

RECEIVER, radio: A1—A2—A3 emission; freq
data .5-32.0 mc, 32 bands, 8 channels (auto-
tune); oper power requirements, ac, 110 v or
220 v, 50-60 cyc, single ph, 275 w; dc, 28 v, 10
amp; visual indication data, kilocycles 0-1000
ke, megacycles 0-32 me, direct reading Veeder-
root counter; rack mtd; o/a dimen, 19” lg x
14%"” wd (front to rear over handles) x 10%”
h; 33 electron tubes; first 8 bands are triple-
conversion superheterodyne, remaining bands
are double-conversion superheterodyne; plug-in
coils: special features, 8 automatically tuned
preset channels that can be selected either
locally or remotely; for communication; Radio
Receiver R-391/URR; Collins Rad No. EP
1994-1432.

AMPLIFIER ASSEMBLY: power requirements,
ac, 180 v, 60 cyc, 15 w; 26 v, 1.8 amp; mtd
on main chassis; o/a dimen, 1234” lg x 4%"”
wd x 5” h; Collins Rad part/dwg No. 505 9196
015; Radio Receiver R-391/URR.

AMPLIFIER, AF: 500 mw and 10 mw output;
oper power requirements, dc, 180 v, 65 ma,
26 v, 1.4 amp, 18.6 v, 150 ma; var freq re-
sponse; 600 ohms output impedance; one 11-pin
plug; one 15-pin plug; o/a dimen, 83" lg x 5”
wd x 4” h; Collins Rad part/dwg No. 505 9533
014; Radio Receiver R-391/URR.

BEARING, sleeve: bronze; .314” OD x .1885” ID
x .186” thk; Collins Rad part/dwg No. 500
2116 00.

BEARING, sleeve: steel; .3530” lg x .186” OD;
Collins Rad part/dwg No. 500 2118 002.

BEARING, thrust: double row, radial; plain;
heavy duty; .4375” OD x .192” ID x .185” thk;
8 balls; Boston Gear part No. A-01.

Amplitude - modulated com-
munications receiver.

I-f amplification.

Audio amplifier assembly.

Bearing sleeve.

Bearing sleeve.

Thrust bearing.




Ref
symbol

Name of part and description

Function of part

Signal Corps
stock No.

C201,
C205

C209,
C213,
C221

C217

C414

C420

C202,
C206,
C210,
C214,
C218,
C222

BRACKET, mounting: mts type CP61 capaci-
tors; nonmagnetic, hot tin dipped; 2-5/16” 1g x
2%"” h x 49/64” wd approx o/a dimen; two
.156 mtg holes spaced 1-15/16 ¢ to c; Collins
Rad, part/dwg No. 139 0119 00.

BRUSH SET, electrical contact: rectangular
shape, 21/64” lg x %4” wd x .1875” h; w/pres-
sure spring; commutator brush; Hamilton
Beach Co mfg type No. AUG-61.

CABLE, RF: coax; electrical characteristics, 75
ohms nom impedance, 18.75 uuf nom capaci-
tance per ft, 1400 v rms max voltage rating;
inner cond data, 1 stranded, cad bronze, silver
coated, 12 strands, #36 AWG; solid teflon;
outer cond data, braid, copper, silver pl; syn-
thetic resin jacket; .156” dia o/a; Suprenant
Elec cat. No. 12017.

CALIBRATOR, frequency: xtal controlled; 100
ke range, 1 band; oper power requirements,
dc, 26 v, 150 ma; 53%” lg x 1-11/16” wd x 13"
h; mtd on main chassis; Collins Rad part/dwg
No. 505 8433 014. Radio Receiver R-391/URR.

CAPACITOR ASSEMBLY: 1 cap., 3-12 uuf, 350
vdew, 1 cap., 8-50 uuf, 350 vdew; no electrical
connection; o/a dimen, 1.672” lg x .918” wd;
mtg hole, .290” dia; Collins Rad part/dwg No.
917 1068 00; Radio Receiver R-391/URR.

CAPACITOR ASSEMBLY: 1 cap., 3-12 uuf, 350
vdew, 1 cap., 5-25 uuf, 350 vdcw; 1.672"” lg x
918” wd; mtg hole, .290” dia; Collins Rad
part/dwg No. 917 1067 00.

CAPACITOR ASSEMBLY: 6-24 uuf total capa-
city, 8350 vdew; 1.672” lg x .918” wd; mtg hole,
290" dia, spaced .719” x .459” to ctr; Collins
Rad part/dwg No. 917 1066 00.

CAPACITOR ASSEMBLY: 5 cap., max min 5.0
upf, min max 25.0 uuf, max max 30.0 uuf, 350
dec; 43%” lg x 25/32” wd; 2 mtg holes, .171”
dia, spaced on 3.718” mtg ctr; cap. mtd on
phenolic board; Collins Rad part No. 917 1065
00; Radio Receiver R-391/URR.

CAPACITOR ASSEMBLY: 5 cap., max min 3.0
puf, min max 12.0 wuf, max max 15.0 puf, 350
350 vdew, 14 cap., 350 vdew, 5 cap., max min
vdew, 14 cap., 350 vdew, 5 cap., max min 8.0
wuf to min max 50.00 uuf-max max 60.0 uuf,
dia, spaced on 2.906” x 2.437” mtg ctr; cap.
mtd on phenolic board; Collins Rad part No.
917 1081 00.

CAPACITOR, fixed: ceramic dielectric; 7 uuf
+1%; 500 vdew; .400” lg x .200” dia; 2 term.,
radial wire leads; AN CC20CHO70F per JAN
spec #CC20CHOT0F.

Capacitor mounting bracket.

Autotune motor brushes.

R-f cable.

Generates 100 ke over the
frequency range of

.5-32 mec.

C201: Trimmers, part of
T201.

C205: Trimmers, part of
T202.

C209: Trimmers, part of
T203.

C213: Trimmers, part of
T204.

C221: Trimmers, part of
T206.

Trimmers, part of T205.

V401 plate trimmer.

V402 plate trimmers.

C202: Part of T201 tuned cir-
cuit.

C206: Part of T202 tuned cir-
cuit.

C210: Part of T203 tuned cir-
cuit.
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2. Identification Table of Parts for Radio Receiver R-391 /URR (Contd)

Ref
symbol

Name of part and description

Function of part

Signal Corps
stock No.

C228,
C301,
C310

C230,
C254,
C326

thru

1c332,
C340,
C409,
C410,
C412,
C413,
C436,
C4317,
C438,
C913

C299,
C533

C3186,
C319,
C341

C333,
C335,
C337

C536

C701

218

CAPACITOR, fixed: ceramic dielectric; 1 uuf

+1 uuf tolerance; 500 vdew; uninsulated;
.400” 1lg x .200” dia; 2 term., wire lead type;
term. mtd, AN CC20CK010C; Centralab No.
TCZ-1.

CAPACITOR, fixed: ceramic dielectric; 2000 uuf;
500 vdew; 17/32” lg x %” dia; 2 term., wire
lead type; Electrical Reactance Corp per Col-
lins Rad part/dwg No. 913 0997 00.

CAPACITOR, fixed: ceramic dielectric; 5 uuf
+14 uuf tolerance; 500 vdew; .400” 1g x .200”
dia; 2 term., wire lead type; AN CC20CHO050C.

CAPACITOR, fixed: ceramic dielectric; 2 uuf;
*+%% uuf; 500 vdew; uninsulated; .400” lg x
.200” dia; per JAN spec CC20CK020D.

CAPACITOR, fixed: ceramic dielectric; 3300 uuf
+5%; 300 vdew; ins, glass case; 5-1/64" lg x
15/82” wd x 7/32” thk; Corning Glass No. 67.

CAPACITOR, fixed: ceramic dielectric; 10 uuf
+1% uuf; 500 vdew; uninsulated; .460” lg x
.240” dia; 2 term., radial wire leads; Electro
Motive per JAN CC20CH100D.

CAPACITOR, fixed: ceramic dielectric; 370 uuf
+1%; 500 vdew; 34” lg x 3” dia; stud mtd,
mtg stud 9/32” lg, No. 6-32 thd; Centralab
No. 950-000.

CAPACITOR KIT: component parts, 2 cap. Col-
lins Rad part/dwg No. 913 0043 00, 2 cap.

C214: Part of T204 tuned cir-
cuit.

C218: Part of T205 tuned cir-
cuit.

C222: Part of T206 tuned cir-
cuit.

C228: V201 grid coupling
capacitor

C307: V203 plate coupling to
Z220.

C310: V203 plate coupling to
7221.

C230: V201 screen grid
bypass.

C254: V202 screen grid
bypass.

C326: V201 heater bypass.

C327, C328: V204 heater
bypass.

C329, C330: V205 heater
bypass.

C331, C332: V203 heater
bypass.

C340: V202 heater bypass.

C409: V402 screen grid filter.

C410: V401 heater bypass.

C412, C413: V402 heater
bypass.

C436: B+ bypass, 180 volts.

C437: Line bypass, 6.3 volts.

C438: V401 screen grid
bypass.

C913: V902 grid filter.

C299: V508 control grid
bypass.

C533: Z218 to V204 grid
coupling.

C316: V204 plate coupling to
Z223.

C319: V204 coupling to Z224.

C341: V201 plate bypass.

C333: Z201 output voltage
divider.

C335: Z207 output voltage
divider.

C337: Z213 output voltage
divider.

V508 plate coupling.

Part of Z701 frequency set-
ting network.

Vfo tuning capacitors.




Ref
symbol

Name of part and description

Function of part

Signal Corps
stock No.

CT704

C903

C906

C909

C231

C203,
C543

C204,
C284,
C312,
C322,
C417,
C419,
C502,
C532,
C551,
C607,
C242,
C265,
C292,
C402,
C406

Collins Rad part/dwg No. 913 0044 00, 2 cap.
Collins Rad part/dwg No. 913 0045 00, 2 cap.
Collins Rad part/dwg No. 913 0046 00, 2 cap.
Collins Rad part/dwg No. 913 0047 00, 2 cap.
Collins Rad part/dwg No. 913 0048 00, 2 cap.
Collins Rad part/dwg No. 913 0049 00, 2 cap.
Collins Rad part/dwg No. 913 0050 00, 1 bag
Collins Rad part/dwg No. 025 0093 00; plastic
bag, 4” x 6”; Collins Rad part/dwg No. 506
6845 001.

CAPACITOR, fixed: ceramic dielectric; 20 uuf
+2%; 500 vdew; uninsulated; .460” lg x .240”
dia; 2 term., wire lead type; Sprague TCZ-20.

CAPACITOR, fixed: ceramic dielectric; 10 uuf;
500 vdew; .400” lg x .200” dia; 2 term., radial
wire leads; Electrical Reactance Corp per JAN
spec No. CC20CH100F.

CAPACITOR, fixed: ceramic dielectric; 12.0 uuf
+5%; 50 vdew; .400” lg x .200” dia; 2 term.,
radial wire leads; Electrical Reactance Corp
per JAN spec No. CC20CH120J.

CAPACITOR, fixed: ceramic dielectric; 24 uuf
+2%; 500 vdew; .460” lg x .240” dia; 2 term.,
radial wire leads; Centralab per JAN spec
CC30CH240G.

CAPACITOR, fixed: electrolytic; 1 sect.; 50 uf;
50 vdew; —40° C to +85° C working temp
range; hermetically sealed metal can; 1-13/16”
wd x 1”7 d x 15/16” h; 2 term.; solder lug type,
1-1/16” ¢ to ¢; mtd by 2 ft on bottom, 1 hole in
ea ft, 3/16” dia hole, 2%” ¢ to c¢; Electrical
Reactance Corp per JAN spec No. CE64C500G.

CAPACITOR, fixed: mica dielectric; 220 uuf
+2%; 500 vdew; molded case, 2" lg x 9/32”
wd x 11/64” d; terminal mtd; Electro Motive
type 605.

CAPACITOR, fixed: mica dielectric; 100 puuf
+2%; 500 vdew, %” lg x 9/32” wd x 11/64”
d; 2 term., wire lead type; Electro Motive type
605.

Part of Z701 frequency set-
ting network.

V901A control grid bypass.

V901A plate coupling to V902.

V902 plate coupling to grid
(pin 7).

Tunes antenna circuit for
maximum sensitivity.

C203: Part of T201 output
voltage divider.

C543: Agc coupling between
V509 and V510A.

C204: Couples UNBAL-
ANCED WHIP to sec’d
of T201.

C284: V203 grid coupling.

C312: V204 grid coupling.

C322: V205 grid coupling.

C417: V401 plate r-f bypass.

C419: V402 plate tank
trimmer.

C502: Part of crystal filter
load.

C532: V508 grid coupling to
Z502.

C551: V507B audio bypass.

C607: V607 plate bypass
capacitor.

C242: Z204 output coupling.

C265: Z210 output coupling.

C292: Z216 output coupling.

C402: V401 cathode phase
shift.

C406: V402 cathode phase
shift.
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2. Identification Table of Parts for Radio Receiver R-391 /URR (Contd)

Ref
symbol

Name of part and description

Function of part

Signal Corps
stock No.

€207,
C216,
C422

C208

C211,
C219

c212,
c421,
C428

C220,
C432

C224

C2217,
C251,
C274

C233,
C256,

C277

C236,
C259,
C279,
C282

€237,
C260,
C283

C240,
C263,
C288

C709

C245,
C268,
C297
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CAPACITOR, fixed: mica dielectric; 22 uuf
*+5%; 500 vdew; %” lg x 9/32” wd x 11/64”
d; term. data, 2 term., wire lead type; Electro
Motive type 605.

CAPACITOR, fixed: mica dielectric; 75 uuf
*2%; 500 vdew; %” lg x 9/32” wd x 11/64”
d; 2 term., wire lead type; term 0 mtd; Elec-
tro Motive type 605.

CAPACITOR, fixed: mica dielectric; 110 uuf
*2%; 500 vdew; %” lg x 9/32” wd x 11/64”
d; 2 term., wire lead type; Electro Motive type
605.

CAPACITOR, fixed: mica dielectric; 39 uuf
+2%; 500 vdew; molded case; %” lg x 9/32”
wd x 11/64” d; 2 term., wire lead type; term.
mtd; Electro Motive type 605.

CAPACITOR, fixed: mica dielectric; 10 wpuf
*5%; 500 vdew; molded case; %” lg x 9/32”
wd x 11/64” d; 2 term., wire lead type; term.
mtd; Electric Motive type 605.

CAPACITOR, fixed: mica dielectric; 5 uuf
+10%; 500 vdew; molded case; %” lg x 9/32”
wd x 11/64” d; 2 term., wire lead type; term.
mtd; Electro Motive type 605.

CAPACITOR, fixed: mica dielectric; 510 uuf
*+2%; 300 vdew; %” 1g x 9/32” wd x 11/64”
d; 2 term., wire lead type; term. mtd; Electro
Motive type 605.

CAPACITOR, fixed: mica dielectric; 390 uuf
+2%; 500 vdew; molded case; %” lg x 9/32”
wd 11/64” d; 2 term., wire lead type; term.
mtd; Electro Motive type 605.

CAPACITOR, fixed: mica dielectric; 180 uuf
+2%; 500 vdew; molded case; %” lg x 9/32”
wd x 11/64” &; 2 term., wire lead type; term.
mtd; Electro Motive type 605.

CAPACITOR, fixed: mica dielectric; 2200 uuf
*+5%; 3500 vdew; molded low loss bakelite
case; 51/64” lg x 15/32” wd x 7/32” d; 2 term.,

wire lead type; term. mtd; Electro Motive
type 605.

CAPACITOR, fixed: mica dielectric; 680 uuf;
500 vdew; molded low loss bakelite case;
51/64” 1g x 15/32” wd x 7/82” d; 2 term., wire
lead type; term. mtd; Electro Motive type 605.

CAPACITOR, fixed: mica; 1800 uuf; Electro
Motive type 605.

CAPACITOR, fixed: mica dielectric; 43 uuf
+2%; 500 vdew; molded case; %” lg x 9/32”
wd x 11/64” d; 2 term., wire lead type; term.
mtd; Electro Motive type 605.

C207: Couples UNBAL-
ANCED WHIP to T202.

C216: Couples UNBAL-
ANCED WHIP to T204.

C422: V402 plate tank trim-
mer.

Couples UNBALANCED
WHIP to T202 secondary.

C211: T203 AGC coupling.
C219: T205 AGC coupling.

C212: Couples UNBAL-
ANCED WHIP to T203.
C421, C428: V402 plate tank
trimmers.

C220: Couples UNBAL-
ANCED WHIP to T205.

C432: V402 plate tank
trimmer.

Couples UNBALANCED
WHIP to T206.

C227: Agc decoupling.
C251: V202 grid coupling.
C274: V203 grid coupling.

C233: Z201 output coupling.
C256: Z207 output coupling.

C277: Z213 output coupling.

C236: Z202 output coupling.

C259: Z208 output coupling.

C279: V203 grid coupling.

C282: Z214 output coupling.

C237: 7202 output voltage
divider.

C260: Z208 output voltage
divider.

C283: Z214 output voltage
divider.

C240: Z203 voltage divider.

C263: Z209 output voltage
divider.

C288: Z215 output voltage
divider.

Z702 output voltage divider.

C245: Z205 output coupling.
C268: Z211 output coupling.
C297: Z217 output coupling.




Ref
symbol

Name of part and description

Function of part

Signal Corps
stock No.

IC908

C246,
IC269,
C298

C249,
C272,
C303,
C423

C275,
C280,
C430

C285,
C290,
C305,
C401,
C431

C289,
C418,
C262,
C239,
C2817
C294

C295,
C300,
C405,
C425

C308

C315,
C318,
C321

C427

C415,
C424,
C512,
C539

CAPACITOR, fixed: mica; 36 uuf, 500 vdew;
Electro Motive type 605.

CAPACITOR, fixed: mica dielectric; 360 uuf
*+2%; 500 vdcw; molded case; %" lg x 9/32”
wd x 11/64” d; term. data, 2 term., term. mtd;
Electro Motive type 605.

CAPACITOR, fixed: mica dielectric; 56 uuf
*+2%; 500 vdew; molded case; %” lg x 9/32”
wd x 11/64” d; 2 term., wire lead type; Electro
Motive type 605.

CAPACITOR, fixed: mica dielectric; 18 puuf
+5% ; 500 vdew; %" lg x 9/32” wd x 11/64” d;
2 term., wire lead type; term. mtd; Electro
Motive type 605.

CAPACITOR, fixed: mica dielectric; 15 uuf
+5% ; 500 vdew; molded case; %" Ig x 9/32”
wd x 11/64” d; 2 term., wire lead type; term.
mtd; Electro Motive type 605.

CAPACITOR, fixed: mica dielectric; 68 uuf
*2%; 500 vdew; molded case; %" lg x 9/32”
wd x 11/64” d; 2 term., wire lead type; term.
mtd; Electro Motive type 605.

CAPACITOR, fixed: mica dielectric; 20 uuf
+5%; 500 vdew; %%” Ig x 9/32” wd x 11/64”
d; 2 term., wire lead type, located on ends;
term. mtd; Electro Motive type 605.

CAPACITOR, fixed: mica dielectric; 12 uuf
*5%; 500 vdew; molded case; %" lg x 9/32”
wd x 11/64” d; 2 term., wire lead type; term.
mtd; Electro Motive type 605.

CAPACITOR, fixed: mica dielectric; 33 uuf
*2%; 500 vdew; molded case; %" lg x 9/32”
wd x 11/64” d; 2 term., wire lead type;
Electro Motive type 605.

CAPACITOR, fixed: mica dielectric; 62 uuf
*2%; 50 vdew; molded case; %" lg x 9/32”
wd x 11/64” d; 2 term., wire lead type; term.
mtd; Electro Motive type 605.

CAPACITOR, fixed: mica dielectric; 82 uuf
*+2%; 500 vdew; molded case; %" lg x 9/32”
wd x 11/64” d; 2 term., wire lead type; term.
mtd; Electro Motive type 605.

CAPACITOR, fixed: mica dielectric; 47 uuf
*2%; 500 vdew; %" lg x 9/32” wd x 11/64”
d; 2 term., wire lead type; Electro Motive
type 605.

Trigger coupling.

C246: Z205 voltage divider.

C269: Z211 output voltage
divider.

C298: Z217 output voltage
filter.

C249: Z206 output voltage
divider.

C272: Z212 output voltage
divider.

C303: Z218 output voltage
filter.

C423: V402 plate r-f bypass.

C275, C280: V202 plate de-
coupling.

C430: V402 plate trimmenr.

C285, C290: V202 plate de-
coupling.

C305: Z219 frequency tuning
capacitor.

C401: V401 cathode to grid
feedback.

C431: V402 plate trimmer.

C289: V203 grid coupling.

C418: V401 plate trimmer.

C262: Z209 output coupling.

C239: Z203 output coupling.

C287: Z215 output coupling.

V204 grid coupling.

C295, C300: V202 plate
decoupling.

C405: V402 cathode to grid
feedback.

C425: V402 plate trimmer.

Z220 bypass.

C315: Frequency setting ca-
pacitor for Z222.

C318: Frequency setting ca-
pacitor for Z223.

C321: Frequency setting ca-
pacitor for Z224.

V402 plate trimmer.

C415: V401 plate r-f bypass.
C424: V402 plate trimmer.
C512: V502 grid coupling.
C539: V509 grid coupling.
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2. Identification Table of Parts for Radio Receiver R-391 /URR (Contd)

Ref

Signal Corps
symbol Name of part and description Function of part stock No.
C416, CAPACITOR, fixed: mica dielectric; 27 upf C416: V401 plate trimmer.
C429 +2%; 500 vdew; molded case; %” lg x 9/32" C429: V402 plate r-f bypass.

wd x 11/64” d; 2 term., wire lead type; term.
mtd; Electro Motive type 605.

C426 CAPACITOR, fixed: mica dielectric; 120 uuf V402 plate r-f bypass.
+2%; 500 vdew; molded case; %” lg x 9/32”
wd x 11/64” d; 2 term., wire lead type; term.
mtd; Electro Motive type 605.

C433 CAPACITOR, fixed: mica dielectric; 620 puuf V402 plate coupling.
+2% ; 500 vdew; molded low loss bakelite case;
51/64” lg x 15/32” wd x 7/32” d; 2 term,,
wire lead type; term. mtd; Electro Motive

type 605.
C526, CAPACITOR: fixed: mica dielectric; 150 uuf C526: Part of V507A r-f rip-
C905 +2%; 500 vdew; molded case; %" lg x 9/32” ple filter circuit.
wd x 11/64” d; 2 term., wire lead type; term. C905: V901A plate decou-
mtd; Electro Motive type 605. pling.
C550 CAPACITOR, fixed: mica dielectric; 180 puuf V507B audio bypass.

+5%; 500 vdew; %” lg x 9/32” wd x 11/64"
d; 2 term., wire lead type; Electro Motive type

605.
C243, CAPACITOR, fixed: mica dielectric; 910 uuf C243: Z203 output voltage
C266, +2%; 500 vdew; molded low loss bakelite case; divider.
C293, 51/64” 1g x 15/32” wd x 7/32” d; 2 term., wire C266: Z210 output voltage
C708 lead type; term. mtd; Electro Motive type 605. divider.
C293: Z216 output voltage
divider.
C708: Z702 output voltage
divider.
C904 CAPACITOR, fixed: mica dielectric; 1000 uuf V901A feedback coupling.

+2%; 500 vdew; molded low loss bakelite case;
51/64” 1g x 15/32” wd x 7/32” d; 2 term,,
wire lead type; term. mtd; Electro Motive

type 605. )
C910, CAPACITOR, fixed: mica dielectric; 24 puuf C910: V901B grid coupling
C248, +5%; 500 vdew; molded case; %" lg x 9/32” to V902. '
C271, wd x 11/64” d; 2 term., wire lead type; term. C248: Z206 output coupling.
C302 mtd; Electro Motive type 605. C271: Z212 output coupling.

C302: Z218 output coupling.
CAPACITOR, fixed: mica dielectric; 3000 uuf B101 Autotune motor filter.
+5%; 500 vdcw; molded case per JAN-C-5;
53/64” lg x 53/64” wd x 9/32” h; 2 term.;
JAN CM30B302J.
C101 CAPACITOR, fixed: paper dielectric; 1 sect.; 10 B+ filter.
uf £10% ; 600 vdcw; hermetically sealed metal
case; 33%” wd x 4%” h x 1%"” thk; 2 term,,
stud type, 7/16” h, located on bottom, spaced
2” ¢ to ¢, on porcelain pillars; vitamin Q,
bracket mtd; Sprague Y27106.
C102 + CAPACITOR, fixed: paper dielectric; .22 uf Audio filter.
o +20% ; 100 vdew; hermetically sealed in tubu-
lar metal case; 1%” lg x .187” dia; 2 term.,
wire lead type; single hole mtg clamp w/.144"
hole; Sprague No. 96P22401S13.
C103 CAPACITOR, fixed: paper dielectric; 1 sect.; Audio decoupling.
10 uf +10%; 300 vdew; hermetically sealed
metal can; 33%” lg x 2” dia; 2 term., solder
lug type; clamp mtd; GE type 28F259.
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Ref Signal Corps
symbol Name of part and description Function of part stock No.
C226, CAPACITOR, fixed: paper dielectric; 1 sect.; C226: Agc decoupling.
C304, 10,000 wuuf *£20%; 300 vdcw; hermetically C304: V203 plate bypass.
C323, sealed in tubular metal case; %” lg x .235” C323: V205 cathode coupling
C325, dia; 2 term., wire lead type; single .144” dia capacitor.
C339, hole in mtg clamp; Sprague part No. C325: V205 plate decoupling.
C403, 96P10303S13. C339: R-f bypass B+ line.
C404, C403: V401 plate decoupling.
C407, C404: V401 bypass.
C408, C407: V402 plate decoupling.
C435, C408: V402 bypass.
C705, C435: Part of HR401.
C1706, C705: V701 grid bypass.
C701, C706: B+ bypass, 180 volts.
C711, C707: B+ filter, 180 volts.
C712, C711: V701 heater bypass.
C713, C712, C713: V701 heater fil-
C902, ters.
C9017, C902: HRI901 crystal oven
CI911 heater spark suppressor.
C907: V901B plate decou-
pling.
C911: V901B cathode bypass.
C229, CAPACITOR, fixed: paper dielectric; .047 uf C229: V201 cathode bypass.
C253 +20% ; 100 vdew; hermetically sealed in tubu- C253: V202 cathode and sup-
lar metal case; 11/16” lg x .400” dia; 1 term., pressor grid bypass.
wire lead type; mtg, 1 bushing, 4” lg w/5/16"”-
24 thd; Sprague No. 86P47301S5.
C250, CAPACITOR, fixed: paper dielectric; 1 uf C250: B+ line bypass, 180
C601, +20%; 300 vdew; hermetically sealed in tubu- volts.
C609 lar metal case; 2-1/16” lg x .750” dia; 1 term., C601: V601A plate decou-
wire lead type; mtg, 1 bushing, 4" lg w/5/16"- pling.
24; Sprague No. 86P10503S5. C609: V602B plate 1r-f by-
pass.
C252, CAPACITOR, fixed: paper dielectric; 10,000 uuf C252: V202 control grid by-
C278, +20%; 300 vdew; hermetically sealed tubular pass.
C506, metal case; 3" lg x .235” dia; 2 term., wire C278: C278 B+ bypass.
C510, lead type; Sprague No. 96P10303S2. C506: V501 screen grid r-f
C511, bypass.
C515, C510: V502 screen grid r-f
C516, bypass.
C518, C511: V502 plate decoupling.
C519, C515: V503 screen grid r-f
C521, bypass.
C522, C516: V503 plate decoupling.
C534, C518: V504 screen grid r-f
Chs41, - bypass.
C603, C519: V504 plate decoupling.
C610, C521: V505 screen grid r-f
C710

bypass.

C522: V505 plate decoupling.

Ch34: V508 screen grid r-f
bypass.

C541: V509 screen grid r-f
bypass

C603: Plate to grid coupling
capacitor from V602A to
V603.
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Ref
symbol

Name of part and description

Function of part

Signal Corps
stock No.

IC313

C434,
C501,
C503,
C508,
C529,
C605

C504,
C509,
C513,
C514,
C511,
C520,
C523,
C537,
C538,
C540,
Cb544,
C545,
C549,
C606’

C505

C5017,
C524,
C535

C527

C530,
C542

C528

224

CAPACITOR, fixed: paper dielectric; .01 uf
+20%; 300 vdew; hermetically sealed in tubu-
lar metal case; 3” lg x .235” dia; 2 term,,
wire lead type; single hole mtg clamp w/.120”
dia; Sprague No. 96P10303S11.

CAPACITOR, fixed: paper dielectric; .01 uf
+20%; 200 vdew; hermetically sealed tubular
metal case; 3%” lg x .235” dia; 2 term., wire
lead type; Sprague No. 96P10302S2.

CAPACITOR, fixed: paper dielectric; .1 uf
+20%; 100 vdcw; hermetically sealed tubular
metal case; %” lg x .312” dia; 2 term., wire
lead type; Sprague No. 96P10401S2.

CAPACITOR, fixed: paper dielectric; 1 sect.; .1
uf +20%; 100 vdew; hermetically sealed in
tubular metal case; 1-13/16” lg x .562” dia; 1
term., wire lead type; 1 bushing, 4”7 lg
w/5/16”-24 thd; Sprague.

CAPACITOR, fixed: paper dielectric; .047 uf
+20%; 300 vdew; hermetically sealed tubular
metal case; %” lg x .312” dia; 2 term., wire
lead type; Sprague No. 9647303S2.

CAPACITOR, fixed: paper dielectric; 1 sect.;
047 uf +20%; 200 vdew; hermetically sealed
tubular metal case; %&” lg x .312” lg; 2 term,,

wire lead type; term. mtd; Sprague No.
96P47302S2.
CAPACITOR, fixed: paper dielectric; 1 uf

+20%; 300 vdcw; hermetically sealed in tubu-
lar metal case; 1-1/16” lg x .400” dia; 1 term.,
wire lead type; 1 bushing %4” lg w/5/16"-24
thd; Sprague No. 86P10403S5.

CAPACITOR, fixed: paper dielectric; .22 uf
+20%; 100 vdew; 1%&” lg x .400” dia; 2 term.,
wire lead type; Sprague No. 96P22401S2.

C610: Plate to grid coupling
capacitor from V602B to
V604.

C710: Thermal switch bypass.

V204 plate decoupling.

C434: Noise suppressor for
HRA401.
C501: V501 grid return.
C503: V501 grid coupling
cap.
C508:
C529:
C605:
C504:
C509:

V505 grid return.
V601A grid coupling.
V601B grid r-f bypass.
R-f gain filter.
V502 cathode bypass.
C513: V504 cathode bypass.
C514: V503 cathode bypass.
C517: V503 and V504 cathode
return.
C520: V505 cathode bypass.
C523: V506 cathode bypass.
C537: V511B cathode bypass.
C538: V511B cathode coup-
ling for 50-ohm i-f output.
C540: V509 cathode bypass.
C544: V507 cathode bypass.
C545: V508 grid return.
C549: V508 heater bypass.
C606: V607 cathode bypass.

V501 cathode bypass.

C507: V501 plate bypass.

C524: V506 screen grid by-
pass.

C535: V508 plate decoupling.

V507A plate coupling.

C530: Part of 180-volt B+
filter.
C542: V509 plate decoupling.

V507 plate decoupling.




Ref
symbol

Name of part and description

Function of part

Signal Corps
stock No.

C546,
C547

C548

C602

C604,
Cé611

C608

C225

C901

C232,
C235,
C255,
C258,
C27s,
C281,
C314,
C317,
C320

C238,
C241,
C261,
C264,
C286,
C291

CAPACITOR, fixed: paper dielectric; 1 sect.; 1

uf +40% —15% ; 400 vdew ; hermetically sealed
metal case; 1-5/16” lg x 49/64” wd x 2%"” h;
2 term., solder lug type; bracket mtd; Sprague
per JAN spec No. CP61B1EE105X.

CAPACITOR, fixed: paper dielectric; .01 uf
+20%; 200 vdew; hermetically sealed in tubu-
lar metal case; 11/16” lg x .400” dia; 1 term.,
wire lead type; mtg, 1 bushing, 4” 1g w/5/16”-
24 thd; Sprague No. 86P10402S5.

CAPACITOR, fixed: paper dielectric; 1 sect.;
0015 uf +20%; 300 vdew; hermetically sealed
tubular metal case; 11/16” lg x .235” dia;
2 term., wire lead type; Sprague type
86P15203S1.

CAPACITOR, fixed: paper dielectric; .0022 uf
+20% ; 200 vdew; hermetically sealed tubular
metal case; 3" lg x .235” dia; 2 term., wire
lead type; Sprague No. 96P22202S2.

CAPACITOR, fixed: paper dielectric; .22 uf
+20%; 100 vdew; hermetically sealed in tubu-
lar metal case; 1%” lg x .562” dia; 2 term.,
wire lead type; single hole mtg clamp w/.144"
hole; Sprague 96P22403S13.

CAPACITOR, variable: air dielectric; plate
meshing type; 2 sect.; capacity, 80 uuf max, 6
wupf min, 26 wuf max, 3 wuuf min; o/a dimen
excluding shaft and bushing, 1%&” lg x 13/16”
wd x 1%” h; bushing dimen, %" lg x 3%"” dia
x 32 thds/in.; shaft dimen beyond bushing, 3"
lg x %” dia; 180° cw-ccw rotation; 3 term.,
solder lug type; single hole mtd by 3%” dia
bushing; Collins Rad part/dwg No. 922 0208 00.

CAPACITOR, variable: air dielectric; plate
meshing type; 1 sect.; 60.7 uuf max, 3.2 uuf
min; 750 v rms; o/a dimen, 1-11/16” lg x %"
wd x 3%” h; bushing dimen, 3%"” lg x %4” dia x
32 thds/in.; shaft dimen beyond bushing, %4”
lg x .188” dia; scdr adj; 2 term., solder lug
type; single hole mtd by %4” dia bushing; John-
son EF type 160-110-4.

CAPACITOR, variable: ceramic dielectric; ro-
tary; single sect.; 8.0-50.0 puf; 350 vdew; o/a
dimen, .918” lg x 1.168” wd x 4" d; 2 term,,
solder lug type; one .290” dia mtg hole; scdr
slot adj; Erie type 557.

CAPACITOR, variable: ceramic dielectric; ro-
tary; single sect.; 5.0-25.0 puf; 350 vdew; o/a
dimen, .918” lg x 1.168” wd x %” d; 2 term,,
solder lug type; one .290” dia mtg hole; scdr
slot; Erie type 557.

Agc time constant.

Heater bypass, 25 volts.

High-frequency bypass.

High-fiequency bypass.

Decoupling.

ANT TRIM.

FREQ ADJ control.

C232:
C235:
C255:
C258:
C276:
C281:
C314:
C317:
C320:

C238:
C241:
C261:
C264:
C286:
C291:

Trimmer for
Trimmer for
Trimmer for
Trimmer for
Trimmer for
Trimmer for
Trimmer for
Trimmer for
Trimmer for
Trimmer for
Trimmer for
Trimmer for
Trimmer for
Trimmer for
Trimmer for

7201.
7202.
7207.
7208.
7213.
Z214.
7222,
7223.
Z224.

Z203.
7204.
7Z209.
Z210.
7215.
7216.
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2. Identification Table of Parts for Radio Receiver

R-391/URR (Contd)

Ref
symbol

Name of part and description

Function of part

Signal Corps
stock No.

C244,
C247,
C267,
C2170,
C296,
€301,
C306,
C309,
C311
C525

C912

L502

L703

L901

L242
thru
L245,
L.247,
L1403
thru
L405

L2486,
L401,
L402,
L1406,
L501,

226

CAPACITOR, variable: ceramic dielectric; ro-
tary, single sect.; 3.0-12.0 uuf; 350 vdew; .918”
lg x 1.168” wd x 4” d; 2 term., solder lug
type; one .290” dia mtg hole; scdr slot adj;
Erie type 557.

CAPACITOR, variable: ceramic dielectric; ro-
tary type; 1 sect.; 1.5-3.0 wuf; 500 vdcw;
21/32” lg x .375” wd x .845” h; 2 term., solder
lug type; mtg data, two .120” dia holes in base
spaced .445” c¢ to c; scdr slot adj; Erie type
TS2A.

CAPACITOR, variable: ceramic dielectric; ro-
tary type, 1 sect.; max min 5 uuf, min max 25
wuuf, max max 30 wpuf; 350 vdew; 19/32” lg x
17/32” wd x %" h; 2 term., solder lug type;
mts by two .120” holes spaced 5/16” ¢ to ¢ scdr
slot adj; Erie mfg type 557.

CHOKE, RF: 12.0 mh at 150 kc; 1050 turns, 36
AUG copper cond, pi universal wdg, un-
shielded, powdered iron core, 1-3/16” lg x 3"
sq; 2 term., solder lug type; mtd by 4-40 NC
stud; National Coil Co. mfg cst No. C-0047
140.

CHOKE, RF: 240 ma cur. rating; plate filter;
v/w freq below 110 mc; cylindrical shape;
23/32"” lg x 4" dia; 2 term., wire lead type;
IRC International to Collins Rad spec 240
0065 00.

CHOKE, RF: 470 ma cur. rating; v/w freq below
210 mc; cylindrical shape; 23/32” lg x %4” dia;
2 term., wire lead type; IRC mfr type No. CLA.

CLUTCH ASSEMBLY, friction: contains plate-
staked clutch O 336, plate friction O 337, gear
staked O 338, clutch staked O 339, bushing assy
clutch O 340, and shaft clutch O 302; approx
o/a dimen 1-9/16” lg x 2%"” dia; Collins Rad
part/dwg No. 506 1886 002.

COIL, RF: 12 uh; 50 turns, # 38E, 1 wag, un-
shielded, powdered iron, 33” lg x 5/32” dia; 2
term., wire lead type; 1rf choke; Jeffers Elec-
tronics type CFIr33-50/38.

COIL, RF: 500 uh at 100 kc; 336 turns, #36;

* copper, nylon enamel, 3 wdg, pi wdg, powdered
iron; %” lg x %” dia; 2 term., wire lead type;
rf choke; National Coil Co type No. C-004, mfg
No. 7109.

C244: Trimmer for Z205.
C247: Trimmer for Z206.
C267: Trimmer for Z211.
C270: Trimmer for Z212.
C296: Trimmer for Z217.
C301: Trimmer for Z218.
C306: Trimmer for Z219.
C309: Trimmer for Z220.
C311: Trimmer for Z221.
T506 neutralizing capacitor.

V902 screen bypass.

V507A plate filter.

Filter choke for Z702.

V901B plate filter.

Slip clutch me change control.

1.242: V201 heater filter.
L243: V204 heater filter.
L244: V204 and V205 heater
filter.
L245: V203 and V205 heater
filter.
L247: V202 and V203 heater
filter.
L403: Filament filter choke.
L404: Filament filter choke.
L405: Filament filter choke.
L246: B+ filter, 180 volts.
L.401: V401 cathode choke.
L402: V402 cathode choke.
L1406, L503: B+ filter chokes.
L501: V501 cathode choke.




Ref
symbol

Name of part and description

Function of part

Signal Corps
stock No.

L503,
L902
L701

L702

L1706

J619

J620

P112,
P209
thru
P211,
P221,
P222,
P224
thru
P226,
P723

P113
thru
P116

J105

J106

COIL, RF: 5 turns, #30 de, copper, 1 wdg, single
layer wdg, unshielded, powdered iron core, 14"
lg x 11/32” dia; scdr adj; 2 term., retaining
ring type; mtd by 15/64” lg, No. 12-28 NF-2
shaft; osc coil; Collins Rad part/dwg No. 505
9709 001.

COIL, RF: 28 turns, #28 de, copper, 1 wdg,
single layer wdg, tapped at 9.4 turns, un-
shielded, 1%” lg x 1%” dia; 2 term., wire pig-
tail type; mtd by 2 screws thru base of coil;
osc tuning coil; Collins Rad part/dwg No.
505 9729 002.

COIL, RF: inductance 10 ph; 51 turns close-
wound, No. 34 AWG, copper, 1 wdg, single

" layer wdg, unshielded; 7/32” OD x 3" lg coil
dimen; 2 term. located one at ea end; term
mtd; Jeffers Electronics; Collins Rad spec
#240 0096 00.

CONNECTOR, plug: 15, male, round; pol;
straight type; 1.500” lg x .750” wd x .255” h
o/a; 5 amps rectangular shape; phenolic in-
sert; Amphenol cat. No. 26-151.

CONNECTOR, plug: 11, male, round; pol;
straight type; 1.171” dia x .750” wd x .406” h
o/a; rectangular shape; phenolic insert; Am-
phenol cat. No. 26-804.

CONNECTOR, plug: 1, male, round; straight
type; 31/32” lg x 9/16” dia o/a; radio freq
connector; cylindrical shape, metal, locking
type; .212” dia max cable opening; u/u RG-58
and RG-58A/U r-f cables; Amphenol to Col-
lins Rad spec #357 9143 00.

CONNECTOR, plug: 7, female, round; pol;
straight type; 11/32” lg x 9/16” across o/a;
1 amp, 660 v ac; hex. shape, non-locking; mica-
filled phenolic insert; 1 mtg hole, %”; Am-
phenol mfg part No. 26-192.

CONNECTOR, receptacle: 9, female, round; pol;
straight type; 1” lg x 1-7/16” dia o/a; cylindri-
cal; brass, electrotin pl, locking type; molded
plastic insert; panel lock ring inc; Winchester
Electronics, Inc cat. No. RA9R-PR-R.

CONNECTOR, receptacle: 1, female, round; pol;
straight type; 1-1/16” lg x 11/16” sq o/a; cyl-
indrical shape, metal, locking type; teflon in-
sert; .161” dia max cable opening; mounting
data 4 holes, 3-56 NF-2 thd, .090” lg, 2" mtg/c;
Collins Rad part/dwg No. 357 9165 00.

1L902: B+ filter choke, 180
volts.
Oscillator coil.

Vfo tuning coil.

V701 filament choke.

Provides interconnection for
a-f unit.

Provides interconnection for
a-f unit.

P112: Plug for 455 ke i-f
amplifier unit.

P209: Input to S204.

P210: Input to S202.

P211: Input to S201.

P221: Input from T401.

P222: Input from T402.

P224: Input to S205 rear.

P225, P226: Signal output
to i-f unit.

P723: For output of V701.

P113: Crystal oscillator in-
put and output plug.

P114: R-f connector.

P115: Variable frequency os-
cillator input and output
receptacle.

P116: Calibration oscillator
input and output recep-
tacle.

REMOTE CONTROL recep-
tacle.

I-F OUTPUT metering re-
ceptacle in main frame.
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2. Identification Table of Parts for Radio Receiver R-391 /URR (Contd)

Ref

symbol

Name of part and description

Function of part

Signal Corps
stock No.

7107 A
P

J108

J109,
J110,
J111,
J223,
J421,
J422,
J512,
J525,
J526,
J924

J121

J214,
J413,
P715,
P916

J517

J601

P117

228

CONNECTOR, receptacle: 1, female, round;
straight type; 21/32” lg x .625” dia o/a; radio
freq connector; cylindrical shape, metal, silver
pl, locking type; teflon insert; 4 holes, .138”
dia, holes tapped w/No. 6-32 thd, .718” mtg/c;
Industrial Products Company mfg No. 82000.

CONNECTOR, receptacle: 2, female, round; pol;
straight type; .710” lg x .750” dia o/a; radio
freq connector; cylindrical shape, silver pl,
locking type; polystyrene insert; 4 holes, .125”
dia, .718” mtg/c, .750” dia coupling nut w/
3-20 thd; u/w RG-22A/U and RG-22B/U
cables; Amphenol to Collins Rad spec #357
9142 00.

CONNECTOR, receptacle: 1 female, round;
straight type; 1-19/64” lg x 9/16” dia o/a;
radio freq connector; cylindrical shape, brass,
silver pl; high temp polystyrene insert; inc
rubber O-ring lock washer, and nut; Amphenol
cat. No. 31-102.

CONNECTOR, receptacle: 10, female, 1round;
pol; straight; 1%” 1g x 1%” wd x 1%"” h o/a;
cylindrical shape, aluminum, locking type;
molded black plastic insert; 4 holes, .120” dia;
Amphenol part No. AN 3102-18-1P.

CONNECTOR, receptacle: 7, male, round; pol;
straight type; 11/32” lg x 9/16” dia o/a; 5
amp, 250 v; cylindrical shape, steel; mica filled
phenolic insert; Amphenol mfg part No. 26-
1059.

CONNECTOR, receptacle: 20, male, round; pol;
straight type; 1-15/16” 1g x 3% ” wd x 13/32” h
o/a; rectangular shape, phenolic; 2 holes, %"
dia, 1.620” mtg/c; Amphenol mfg cat. No.
26-806.

CONNECTOR, receptacle: 1, female, round;
straight type; banana type connector, red,
molded nylon; 3” lg x 3" dia o/a; cylindrical
shape; mtg nut and lock washer inc; Johnson
EF type 105.

CONNECTOR, receptacle: 20, female, round;
pol; straight type; 1-15/16” lg x %” wd x
13/32” h o/a; rectangular shape, phenolic; 2
holes, %” dia, 1.620” mtg/c; Amphenol mfg
cat. No. 26-807.

UNBALANCED WHIP connector.

BALANCED 125 OHM ve-
ceptacle.

J109: Output from K101 to
S204.

J110: Output from K101 to
S202.

J111: Output from K101 to
S201.

J223: Vfo output from V702.

J421: Output from first crys-
tal oscillator.

J422: Output from second
crystal oscillator.

J512: 50-ohm i-f output.

J525, J526: 455 kc output
from r-f.

J924: Output from -crystal
calibrator to V201.

AUTO TUNE channel se-
lector.

»

J214: Input power to r-f unit.

J413: Power input for crystal
oscillator.

P715: Power input plug for
T0H2 oscillator.

P916: Power plug for crystal
calibrator.

Input and output connector
for amplifier unit.

B+ 180-volt dc check jack.

Input and output plug for
amplifier unit.




Ref

pol; straight type; 1-11/64” lg x 3%” wd x
15/32” h o/a; rectangular, phenolic; 2 holes,
%” dia holes, .864” mtg/c; Amphenol mfg cat.
No. 26-805.

CONTACT ASSEMBLY, electrical: 1-15/32” lg
x 11/16” wd x %” h o/a; 2 term. solder lug
type; mtd by two holes spaced 4” ¢ to ¢; Col-
lins Rad part/dwg No. 505 7677 002.

CONTROL, receiver: automatic; controls freq;
de, 28 v; 4%"” lg x 3-5/32” wd x 23" h o/a;
bkt mtd; Collins Rad part/dwg No. 506 1761
005.

CONTROL, receiver: automatic; controls freq;
de, 28 v; 43%” 1g x 3-5/32” wd x 2-27/32” h
o/a; bkt mtd; Collins Rad part/dwg No. 506,
1762 005.

CONTROL, receiver: automatic; controls freq;

dc, 28 v; 3-9/16” 1g x 13%” wd x 2%"” h o/a;
bkt mtd; Collins Rad part/dwg No. 506 1763
004.

CORE, adjustable tuning: iron; 3%4” lg x %" dia
o/a; w/as tuning slug; Jeffers Electronics.

CORE, adjustable tuning: iron; 2%” lg x 4"
dia w/one .062” dia phosphor bronze shaft
%" lg o/a; Stackpole mfg type S-51.

CORE, adjustable tuning: iron; 2%” lg x %4”
dia w/one .062” dia phosphor bronze shaft
7" lg o/a; Stackpole mfg type S-62.

CORE, adjustable tuning: iron; 2%” lg x %"
dia w/one .062” dia phosphor bronze shaft
7" lg o/a; Stackpole mfg type S-100A.

COUPLER: brass, alloy plate; %” lg x %"
dia approx o/a; couples two %4” dia shafts
together and coupler is retained by four
8-36NF-2 set screws w/two per shaft; Collins
Rad part/dwg No. 504 1499 001.

COUPLING, flexible: brass, plain; 1-7/32” lg
x %" dia approx o/a; over-all dimensions
w/one end mtd on 3/16” dia shaft, other end
mts on %4” dia shaft; bellows c/o 11 brass
convolutions (9 active) w/ea 1/16” lg; Collins
Rad part/dwg No. 015 0372 00.

COUPLING, hub: steel, passivate; 5/16” lg x
7" dia approx o/a; over-all dimensions mts
on 3/16” shaft; Collins Rad part/dwg No.
505 1319 002.

COUPLING, split hub: steel, passivate; %” OD
x 34" ID x 11/32” thk approx o/a; dimensions
mtd on %4” shaft; Collins Rad part/dwg No.
506 1909 002.

Signal Corps

symbol Name of part and description Function of part stock No.
P118, CONNECTOR, receptacle: 15, female, round; P118: Rectifier power input
P119 pol; straight type; 1%” lg x 3%” wd x 15/32” and output plug.

h o/a; rectangular, phenolic; 2 holes, 5/32” P119: A-f unit input and

dia, 1-3/16” mtg/c; Amphenol mfg cat. No. output plug.

26-150.
P120 CONNECTOR, receptacle: 11, female, round;

A-f unit input and output
plug.

Automatic tuning control unit
96T-15.

Automatic tuning control.

Automatic  tuning control

unit 111E-3.

Part of L1234, L236, and
1.238.

Tuning slugs for Z202, Z208,
7214, T202, Z201, Z207,
7213, T201, Z203, Z209,
Z215, and T203.

Tuning slug for Z204, Z210,
7216, T204, Z222, Z223,
and Z224.

Tuning slug for Z205, Z211,
7217, T205, Z206, Z212,
7218, T206, 7219, Z220,
and Z221.

Coupling for band switch.

Coupling for tuning shaft of
7503.

Coupling for O 358.

Coupling for crystal oscil-
lator assembly.
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2. Identification Table of Parts for Radio Receiver R-391/URR (Contd)

Ref . Signal Corps
symbol Name of part and description Function of part stock No.
COUPLING, split hub: aluminum, anodize; Coupling for ke change con-
1-3/32” OD x %” ID x .389” thk o/a; mts trol.
on 34” shaft; Collins Rad part/dwg No. 506
2081 003. :
COVER, electrical connector: brass; nickel pl; Cover for P916.

1-11/32” 1g x 23/32” dia o/a; mtd by two
clamps; w/as a cover for meter plug;
Amphenol mfg No. 26-834.

Y401, CRYSTAL UNIT: 1 xtal plate; 9000.000 kc; Control oscillator frequency.

Y411 Collins Rad part/dwg No. 290 0006 00.

Y402, CRYSTAL UNIT: 1 xtal plate; 8000.000 kc; Control oscillator frequency.

Y410 Collins Rad part/dwg No. 290 0004 00; p/o
Sig C Receiver R-391/URR, .5 to 32 mec.

Y403, CRYSTAL UNIT: 1 xtal plate; 10,000.000 kc; Control oscillator frequency.

Y412 Collins Rad part/dwg No. 290 0009 00.

Y404 CRYSTAL UNIT: 1 xtal plate; 1,2600.000 kc; Controls oscillator frequency.
Sig C Crystal Holder HC-6/U; 2 pins spaced
486" ¢ to c¢; oval; metallic, %" lg x .345” wd
x .765” h; top marked w/freq, side marked
w/xtal unit No. and mfr’s code No.; Collins
Rad part/dwg No. 290 0018 00.

Y405 CRYSTAL UNIT: 1 xtal plate; 7,000.000 kc; Controls oscillator frequency.
Collins Rad part/dwg No. 290 0003 00.

Y406 CRYSTAL UNIT: 1 xtal plate; 1,2000.000 kc; Controls oscillator frequency.
Collins Rad part/dwg No. 290 0016 00.

Y407 CRYSTAL UNIT: 1 xtal plate; 1,5000.000 kc; Controls oscillator frequency.
Collins Rad part/dwg No. 290 0021 00.

Y408 CRYSTAL UNIT: 1 plate; 6200.000 kc; Collins Controls oscillator frequency.
Rad part/dwg No. 290 0002 00.

Y409 CRYSTAL UNIT: 1 xtal plate; 1,4000.000 kc; Controls oscillator frequency.
Collins Rad part/dwg No. 290 0020 00.

Y413 CRYSTAL UNIT: 1 xtal plate; 1,1000.000 kc; Controls oscillator frequency.
Collins Rad part/dwg No. 290 0013 00.

Y414 CRYSTAL UNIT: 1 xtal plate; 1,3000.000 kc; Controls oscillator frequency.
Collins Rad part/dwg No. 290 0019 00.

Y415 CRYSTAL UNIT: 1 xtal plate; 8500.000 kc; Controls oscillator frequency.
Collins Rad part/dwg No. 290 0005 00.

Y416 CRYSTAL UNIT: 1 xtal plate; 1,1333.333 kec; Controls oscillator frequency.
Collins Rad part/dwg No. 290 0014 00.

Y417 CRYSTAL UNIT: 1 xtal plate; 1,0666.667 kc; Controls oscillator frequency.
Collins Rad part/dwg No. 290 0012 00.

Y418 CRYSTAL UNIT: 1 xtal plate; 1,0333.333 kc; Controls oscillator frequency.
Collins Rad part/dwg No. 290 0010 00.

Y419 CRYSTAL UNIT: 1 xtal plate; 9666.667 kc; Controls oscillator frequency.
Collins Rad part/dwg No. 290 0008 00.

Y420 CRYSTAL UNIT: 1 xtal plate; 1,2500.00 kc; Controls oscillator frequency.
Collins Rad part/dwg No. 290 0017 00.

Y421 CRYSTAL UNIT: 1 xtal plate; 1,1500.000 kc; Controls oscillator frequency.
Collins Rad part/dwg No. 290 0015 00.

Y422 CRYSTAL UNIT: 1 xtal plate; 1,0500.000 kc; Controls oscillator frequency.
Collins Rad part/dwg No. 290 0011 00.

Y423 CRYSTAL UNIT: 1 xtal plate; 9500.000 kc; Controls oscillator frequency.
Collins Rad part/dwg No. 290 0007 00.

Y901 CRYSTAL UNIT: 1 xtal plate; 1000.000 kc; Part of crystal -calibrator
Collins Rad part/dwg No. 290 0001 00. unit.

Y501 CRYSTAL UNIT, quartz: 1 xtal plate inc; Part of Z501, controls if.
455.000 ke nom freq; JKnights part No. H-17.

230




Ref
symbol

Name of part and description

Function of part

Signal Corps
stock No.

0 501

V201,
V401,
V402

V202,
V501
thru

V505,
V509

V203
thru
V205

V506,
V603,
V604

V507,
V510,
V511,
V601,
V901,
V902

V508,
V701

V602

V605,
V606

V607
V608,
V609

DETENT, switch: provisions for 6 switch posi-
tions; nonadj; 1-7/32” lg x 1%4” dia o/a; mts
by two #4 screw holes 1-1/32” ¢ to c¢; Oak
type F.

DIAL, control: movable scale type; scale data,
0 to 31, graduated 1” scale divisions, 360°
arc; direct drive, .344” dia shaft; 1/16” wd x
2” dia o/a; mtd by two .140” holes .470” c to
c on a rad of .315” from ctr of cir; Collins
Rad part/dwg No. 505 9623 002.

ELECTRON TUBE: pentode; type 6AJ5.

ELECTRON TUBE: pentode; type 6BJ6.

ELECTRON TUBE: triode; type 6C4.

ELECTRON TUBE: pentode; type 6AKS6.

ELECTRON TUBE: twin-triode; type 12AU"T.

ELECTRON TUBE: pentode; type 5749.
ELECTRON TUBE: triode; type 12AT7.
ELECTRON TUBE: twin-triode; type 6082.

ELECTRON TUBE: pentode; type 6BHS6.
ELECTRON TUBE: type 5651.

FASTENER, lock ring: .080” thk x .725” dia
o/a; brass; nickel pl; mts on .510” dia shaft;
Amphenol mfg cat. No. 26-1069. )

FASTENER, ROLL PIN: 3%” lg x 1/16” normal
dia o/a; steel; Esna per Collins part/dwg No.
311 0357 00.

Part of S504.

Oscillator dial.

V201: First 1-f amplifier
tube.

V401: First crystal oscillator.

V402: Second crystal oscil-
lator.

V202: Second r-f amplifier.
V501: First i-f amplifier.
V502: Second i-f amplifier.
V503: Third i-f amplifier.
V504: Fourth i-f amplifier.
V505: Fifth i-f amplifier.
V509: Agc amplifier.

V203: First mixer.

V204: Second mixer.

V205: Third mixer.

V506 Sixth i-f amplifier.
V603: Local a-f output tube.
V604: Line a-f output tube.

V507: Detector and negative peak

limiter.

V510: Agc rectifier and pos-
itive peak limiter.

V511: Age time constant tube
and i-f cathode follower.
V601: A-f amplifier and

squelch tube.

V901: Crystal calibration os-
cillator tube and buffer
amplifier.

V902: Multivibrator.

V508: Bfo tube.
V701: Vfo tube.

Local a-f amplifier and line
a-f amplifier.
Voltage regulators.

D-c amplifier.
Voltage reference.

Secures connéctors in position.

Securing couplings to shafts.
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Ref
symbol

Name of part and description

Function of part

.Signal Corps
stock No.

FL601

FL602

F101

F102

F103

XF101,
XF102,
XF103

0 303

0 309

O 334

O 335

232

FILTER, band-pass: 800 cps oper freq; 600
ohms input, 600 ohms output; 1-1/64” lg x
1-39/32” wd x 2-17/32” h o/a rectangular,
metal; mtd by four 3%”, 6-32 NC-2 studs
1-5/16” ¢ to ¢; 3 term.; Chi Trans mfg type
No. 15854.

FILTER, low-pass: 3500 kc cutoff; 600 ohms
input, 600 ohms output; 1” lg x 1-29/32” wd
x 2%” h o/a; rectangular, metal; mtd by
four 6-32 NC-2, 3%” studs 1-5/16” x 9/16”
¢ to ¢ 3 term.; Chi Trans per Collins part/dwg
No. 673 0272 00.

FUSE, cartridge: 3 amp, 250 v; instantaneous;
ferrule type; glass body; one time; 1%4” lg
x 14” dia o/a; Buss type 3AG1043.

FUSE, cartridge: 3% amp, 250 v; instantaneous;
ferrule type; glass body; one time; 1%4” lg
x 14” dia o/a; Buss type 3AG1045A.

FUSE, cartridge: 20 amp, 25 v; instantaneous;
ferrule type; glass body; one time; 1%4” lg
x 1%4” dia o/a; Littelfuse mfg cat. No. 1083.

FUSEHOLDER: extractor post type; accom 1,
cartridge type; phenolic body; 1.672” lg x .680"”

dia o/a; body threaded w/1/2-16 special thd
for panel mtg; Littelfuse cat No. 342003.

GEAR: worm; steel, passivate; helical; right-
hand; 23/32” OD x %” ID x 1-1/16” Ig o/a;
mts on %4” shaft; Collins Rad part/dwg No.
505 9560 002.

GEAR: spur type; steel, passivate; 1-1/32” OD
x .2493” ID x 5/16” lg o/a; mts on .2493”
dia shaft; Collins Rad part/dwg No. 506 1879
002.

GEAR: spur type; steel, passivate; locking gear;
23/64” OD x %” ID x %4” lg o/a; mts on %"
shaft; Collins Rad part/dwg No. 506 1876 002.

GEAR: bevel type; brass, iridite; shaft driving;
25/32” OD x %” ID x 21/64” lg o/a; mts on
14" shaft; Collins Rad part/dwg No. 506 1840
002.

GEAR: steel, passivate; 7/16” dia x 19/32” lg
approx o/a; mts on 5/16” shaft; Collins Rad
part/dwg No<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>