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Section 1
Paragraph 1

SECTION 1
GENERAL DESCRIPTION

1. INTRODUCTION.

This instruction book describes the circuit theory,
installation, operation and maintenance of Radio
Receiving Set AN/URR-35C.

2, DESCRIPTION.

a. PURPOSE.—Radio Receiving Set AN/URR-35C
is designed to provide a means for reception of ampli-
tude-modulated voice (A-3) and modulated-continuous-
wave (A-2) transmissions. The carrier frequency
range is 225 to 400 megacycles. The receiver may be
used on Naval vessels, at Naval air and shore radio
stations, or at any other units of the military es-
tablishment.

b. BASIC PRINCIPLES OF OPERATION.—Radio

Receiving Set AN/URR-35C is a VHF/UHF, double-
superheterodyne type of receiving equipment. It is
designed primarily for operation as a pretuned, single-
channel, crystal-controlled receiver. By using a
suitable crystal, any channel within the frequency
range of the receiver may be selected. Provisions are
also included for continuously variable manual tuning.
There is only one tuning control for tuning to any
frequency for either crystal-controlled or manual oper-
ation. Either of these two methods of operation may
be selected by means of the OSC. switch on the front
panel.

The receiver sensitivity is eight microvolts or
better across the 50 ohm input circuit. The signal-to-
noise ratio for the receiver is 10-db. There are two
intermediate frequencies: the first is 18.6 megacycles,
and the second is 1.775 megacycles.

All power necessary for operation of the receiver is
obtained from a built-in power supply which can be
adjusted to operate from a 105-, 115-, or 125-volt
50/60-cps, single-phase source. The audio and power
source connections to the receiver are filtered to limit
possible radio-frequency interference.

¢. EQUIPMENT ARRANGEMENT. — Radio Re-
ceiving Set AN/URR-35C is shown in figure 1-1. It
consists of Radio Receiver R—482C/URR-35, a pair
of auxiliary angle brackets for relay-rack mounting,
three plugs to mate with receptacles on the receiver
for external connections, and two copies of the in-
struction book. The receiver proper consists of a
panel, frame and chassis assembly housed in a cabi-
net fitted with shockmounts. The equipment may be
mounted on a bench or other firm horizontal surface, or
(after attaching brackets) in a standard 19-inch relay
rack.
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The circuit components are grouped, on a functional
basis, into five major sections: there are preselector,
IF/AF chassis, power supply, front panel, and low-
pass filtering sections. The first three sections are
assembled within the chassis frame, and the front
panel section is attached to the front of this frame.
The low-pass filtering section (Low-Pass Filter
F-304/URR-35C) is mounted against the rear wall of
the cabinet. The preselector section consists of the
r-f amplifier-converter and the oscillator-multiplier
sub-sections. The ganged tuning capacitors in the
two sub-sections are geared togteher through a com-
mon dial-drive assembly. The receiver is tuned by
means of a single front-panel tuning control.

All primary operating controls and the meters are
mounted in the front panel; see figure 1-2, The crys-
stal, the fuses, and those controls which require only
occasional change for operational adjustments are in
panel compartments accessible through hinged doors.
Trimmer adjustment controls are readily accessible
when the chassis is removed from the cabinet. Trim-
mer adjustments in the r-f amplifier and the oscillator-
multiplier sections are accessible through holes lo-
cated in the cover shields and the insulating covers
of the preselector unit. Trimmer adjustments for the
i~f section are located at the tops (accessible through
holes in the shields) and bottoms of the i-f transformer
assemblies. Cable connections for antenna, audio
output, and power are made to connectors on the lower
side of the low-pass filter, attached to the rear of the
cabinet. There is a phone jack mounted on the front
panel.

The equipment is supplied with a full complement
of tubes and fuses installed, and with a spare fuse in-
side the right-hand access door in the front panel.
The tube complement is summarized in table 1-4,

3. DESCRIPTION OF MAJOR COMPONENTS.

a. CABINET.—The receiver cabinet is fabricated
from an aluminum alloy and finished in a gray enamel;
see figures 1-2 and 1-3. Guide rails, located on the
bottom of the cabinet, permit easy withdrawal of the
panel-and-chassis assembly. When installed in a stand-
ard relay rack, the four shockmounts are removed and
the angle brackets are attached to the sides of the
cabinet. When the cabinet is arranged for table mount-
ing, the angle brackets are removed and the shock-
mounts are attached to the bottom of the cabinet. Ven-
tilation within the cabinet is provided by an internally
mounted blower, through dust filters and louvres in
the sides of the cabinet.
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Figure 1-2. Radio Receiver R—482 C/URR-35, Front View

b. FRONT PANEL AND CHASSIS FRAME AS-
SEMBLY.—An aluminum frame, attached to the front
panel, mounts the preselector, IF/AF, and power
supply chassis to form a complete chassis assembly;
see figure 1-4. The panel is finished in gray enamel,
which blends with the cabinet color, and is fitted
with handles to facilitate withdrawal of the panel-
and-chassis assembly from the cabinet. There is a
spring-stop mechanism on each side of the chassis
which allows it to be withdrawn almost all of the way
out of the cabinet, but prevents it from falling out
unintentionally. When these stop mechanisms are
pressed upward through finger holes on the underside
of the chassis frame, the panel-and-chassis assembly
can be completely removed from the cabinet. Two
hinged doors through the front panel, one at either
side, permit access to the crystal, fuses, and semi-
fixed controls or adjustments. They are held closed by
knurled-head spring fasteners. These are released by
turning one half turn to the left.

¢. PRESELECTOR SECTION. (See figures 1-4, 2-2
and 2-3.)—The preselector section is mounted along
the left side of the chassis frame, and comprises all
parts of the r-f amplifier-converter and oscillator-
multiplier sections. The r-f amplifier-converter section
is above the oscillator-multiplier section, and each
consists of an aluminum casting with removable metal
covers. The two r-f amplifier stages and the mixer, or
first detector, are mounted in the r-f amplifier-converter
section. The fundamental oscillator, two frequency
doubler stages, and one frequency tripler stage are
mounted in the oscillator-multiplier section. Partitions
in the castings provide r-f shielding between the
stages.

1-2

The five-section signal-frequency tuning capacitor,
Cl01, in the r-f amplifier-converter section is geared
and synchronized to the four-section tuning capacitor,
C102, in the oscillator-multiplier section. Each of
these ganged capacitors consists of a number of split-
stator sections, and of an equal number of rotor
sections mounted on a common metal shaft. Wiping
contacts ground the shaft to the casting wall. The
effective rotation of the ganged capacitors is 85
degrees.

The tuning inductances for the r-f amplifier sections
and for the frequency-tripler section consist of semi-
circular strips of invar. Each adjustable trimmer
inductance consists of two parallel rods and an ad-
justable shorting bar. These inductances and the
concentric-cylinder trimmer capacitors are integral
parts of the ganged capacitor sections. The tuning
capacitors for the fundamental oscillator and for the
two doubler stages are similar in construction. The
oscillator coil has a ceramic form to provide a high
degree of stability with temperature variations. The
frequency-doubler coils are space-wound on mica-
filled bakelite forms.

All the tube sockets are mounted directly over the

related sections of the ganged tuning capacitors to
reduce lead lengths to a minimum.

d. DIAL-DRIVE ASSEMBLY.— Tuning is accom-
plished by a smooth and free-running gear train
mechanism employing spring-loa‘ded gears to eliminate
backlash. This mechanism provides an effective 19-to-
1 reduction ratio between the tuning crank on the front
panel and the main drive shaft of the preselector.
There are mechanical stops at each end of the tuning

ORIGINAL
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range. With this arrangement, 19 complete revolutions
of the tuning crank cause the dial to rotate through its
full 340 degrees, and the ganged tuning capacitors to
rotate through their full 85 degrees of rotation. This
covers the entire frequency range of 225 to 400 mega-
cycles in one continuous band.

The main tuning indicator dial is 2-5/8 inches in
diameter and is calibrated directly in megacycles.
There is a mark at each two-megacycle division; each
fifth mark is indexed; and each tenth mark is identified
with the appropriate frequency numerals. Rotation of
the tuning crank in a clockwise direction increases
the frequency. There is a LOCK with which the tuning
drive mechanism can be locked at any desired fre-
quency setting.

NAVSHIPS 92676
AN/URR-35C
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The calibrated dial is illuminated from the rear by
two G-volt pilot lamps mounted behind the panel. A
DIMMER control potentiometer, mounted on the front
panel, permits control of the brilliance of the dial
lamps. The dial lamps are located directly above the
dial-drive assembly, behind the front panel.

e. IF/AF SECTION. — The IF/AF section of the
chassis is shown in figure 1-4. It is located on the
right-hand side of the chassis frame, and mounts the
second mixer and oscillator, the i-f stages, the a-f
detector, the automatic-gain-control (AGC) circuit, the
silencer circuit, the noise-limiter circuit, and the three
stages of audio amplification.

f. POWER SUPPLY SECTION.—The power supply
section of the chassis, shown in figure 1-4, is mounted

Jaoz GND STUD
AUDIO

AS501 Jaoa
SHOCKMOUNT 50 OHM ANT.

J4o1
A.C. POWER

LOW-PASS FILTER

Figure 1-3. Radio Receiver R—482C/URR-35, Rear View (Upside Down) Showing Low-Pass Filter F-304/URR—-35
ORIGINAL 1=
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at the rear of the IF/AF section. It includes all the
circuit parts necessary to provide the a-c and d-c
voltages required for operation of the equipment from
a source of 105/115/125-volt, 50/60-cps, single-phase
power. The ventilating blower is also mounted on
this chassis.

g. LOW-PASS FILTER F-304/URR-35C.—The low-
pass filter is shown in figures 1-3 and 7-20. It pro-
vides through connections from the receiver proper to
the antenna input, and contains r-f noise-filter circuits
for audio output and power input. The filter parts are
mounted on a base plate which is attached to the rear
wall of the receiver cabinet by snap-slide fasteners
located on the inside of the cabinet. The filter cover,
when attached to the base plate, constitutes an r-f
shield. The A.C, POWER input, J401, AUDIO output,
J402, and 50 OHM ANT. transmission line input, J404,

PRESELECTOR
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are mounted on the sloping underside of the base
plate. These constitute all the external connections
except the headphone jack on the front panel. When
the receiver panel-and-chassis assembly is slid into
the cabinet, two connector plugs engage mating recep-
tacles on the rear of the filter base plate, making the
necessary connections into and out of the receiver
circuits. The filter components are accessible for
servicing by removing the filter cover, without re-
moving the filter from the cabinet.

Connector plugs P401, P402, and P404 (see figure
1-1) are supplied with the equipment for use as re-
quired. A-c power is supplied through P401 and J401,
The audio output signal is applied to a 600-ohm line
through P402 and ]J402. The input signal from the
antenna is brought into the receiver through P404 and
J404. In each case, external cables must be fabricated
using these connectors, to fit local conditions.

POWER SUPPLY

IF/AF
CHASSIS

Figure 1-4. Radio Receiver R—482C/URR-35, Identification of Major Subassemblies

1-4
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4. ASSOCIATED EQUIPMENT.

The components and parts described below are not
supplied, but are required to complete the installation
of Radio Receiving Set AN/URR-35C.

a. ANTENNA.—The antenna to be used with this
receiver must be designed to have an impedance of
approximately 50 ohms with characteristics that result
in good matching with the transmission line over the
frequency range of 225-400 megacycles. Antenna
AT-150/SRC or AS-390/SRC will fulfill these require-
ments. The applicable installation plan will indicate
the particular type of antenna to be used.

One rod or the ground plane is grounded to the
supporting tube and the outer conductor of the coaxial
transmission line. The “line” radiator extending ver-
tically is supported by an insulated stud connected to
the center lead of the transmission line.

b. ANTENNA TRANSMISSION LINE.—A coaxial
transmission line having a nominal characteristic im-
pedance of about 50 ohms is required for connection
between the antenna and the receiver. The applicable
installation drawings indicate the type to be used for
this purpose.

¢. PHONES AND AUDIO OUTPUT.—The audio
output circuit at the AUDIO receptacle, J402, on the
rear of the equipment is designed to operate into a
load impedance of 60 to 600 ohms, and to maintain its
output voltage constant within 3 db over this im-
pedance range. Audio output is also wired to a phone
jack, ]J501, on the front panel. Any 600-ohm head-
phones fitted with a Navy type —49109, —49016, or
—~49034 plug can be connected into this jack.

d. CRYSTALS.—The equipment is designed for use
with a type CR-24/U crystal in the crystal clip in the
left-hand front panel compartment. This should be
in place whether the equipment is operated with
MANUAL or CRYSTAL controlled tuning. A type
CR-23/U crystal, used in the second oscillator circuit,
is mounted in a socket on the IF/AF chassis. Complete

data on these crystal units are given in figures 7—-25
and 7-26.

5. REFERENCE DATA.
a. NOMENCLATURE.-Radio Receiving Set AN/
URR-35C.

b, CONTRACT NUMBER AND DATE.-NObsr—
64647, 28 February, 1955.

c. CONTRACTOR.-Rauland-Borg Corporation, 3515
W. Addison, Chicago 18, Illinois.

d. COGNIZANT NAVAL INSPECTOR. — Inspec-

tor of Naval Material, Chicago, Illinois.
e. NUMBER OF BOXES.—Two.
f. CUBICAL CONTENTS.—See tables 1-1 and 1-3.
g. WEIGHT.—See tables 1-1 and 1-3.
bh. FREQUENCY RANGE.-225 to 400 megacycles.

ORIGINAL
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i, TUNING BANDS.—One, continuous.
7. NUMBER OF PRESET FREQUENCIES.
(1) MANUAL TUNING.—None.
(2) CRYSTAL TUNING.—One, as determined by
the crystal unit installed.

k. TYPE OF FREQUENCY CONTROL.—Crystal-
controlled oscillator, used only in CRYSTAL tuning
operation.

I. TYPE OF RECEIVER.—Double superheterodyne.

m. INTERMEDIATE FREQUENCIES. — 18.6 and
1.775 megacycles.

n. RECEIVER OUTPUTS.

(1) AUDIO CHANNEIL OUTPUT.—G0 milli-
watts maximum into a 600-ohm load, with 7 percent
maximum distortion.

(2) PHONE JACK OUTPUT.— Same as (1),
above,

o. TYPE OF RECEPTION.—Amplitude-modulated
voice or MCW.

p. CRYSTALS.
(1) Type CR-23/U, 16.8250 mc.
(2) Type CR-24/U, 20.3000 to 34.8833 mc to cover
tuning range of receiver (none supplied by contractor).

q. FREQUENCY STABILITY.—Over-all stability of
receiver for any selected frequency when operated be-
tween 103.5 and 126.5 volts ac (using 115-volt trans-
former tap), between —20°C (—4°F) and +4-50°C
+122°F), and between 30 percent and 90 percent
humidity:

CRYSTAL MANUAL

Operation Operation
For voltage variation Negligible +0.02%
For temperature variation +0.008% +0.1%

r. SILENCER CIRCUIT CHARACTERISTICS.
(1) EFFECTIVE SILENCING RANGE.—Up to

a maximum of 300 microvolts input.

(2) AUDIO OUTPUT REDUCTION.—Up to 40
db under standard output conditions.

(3) TIME-CONSTANT.—Less than 0.2 second.
s. IMPEDANCES.
(1) ANTENNA INPUT.—50 ohms, coaxial.

(2) AUDIO CHANNEL OUTPUT. — 600 ohms
nominal.

(3) PHONE JACK OUTPUT.—600 ohms nom-
inal.

t. ANTENNA SYSTEM.—None supplied by con-
tractor; see table 1-2.
#. POWER REQUIREMENTS.
(1) VOLTAGE.- 105 to 125 volts, 50 or 60 cps
ac, single phase.
(2) CURRENT. —0.97 amp nominal, 1.04 amp
maximum.

1-5
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TABLE 1-1. EQUIPMENT SUPPLIED
QUANTITY
NAVY TYPE OVER-ALL DIMENSIONS*
PER NAME OF UNIT VOLUME* WEIGHT*
JEQUIPMENT DESIGNATION HEIGHT WIDTH DEPTH

1 Radio Receiver R-482C/URR-35 8-7/16 17-1/2| 19-1/8 2824 55

1 Connector Plugs See table 3-1 3 oz.
Set

1 Relay-rack mount- 7 1-1/8 | 12 1 1b.
Pair ing brackets 5 oz.

2 Instruction books NAVSHIPS 92676 11 8-1/2 1/2 68 1-1/2

1 Maintenance spare 13 8-3/4 4 485 12-1/2

parts

*Unless otherwise stated, dimensions are expressed in inches, volumes in

cubic inches,

TABLE 1-2. EQUIPMENT REQUIRED BUT NOT SUPPLIED

and weights in pounds.

QUANTITY
NAVY TYPE REQUIRED
PER NAME OF UNIT REQUIRED USE
EQUIPMENT DESIGNATION CHARACTERISTICS
1 Antenna AT-150/SRC or Signal pickup 1/4-wave, broad band; to cover
AS-390/SRC (see 225-400 mc frequency range;
applicable installa- 50-ohm terminal impedance
tion drawing)
As required Antenna transmission | RG-10/U (see Antenna-to-receiver Coaxial 50-ohm surge impedance
line applicable installa- connection
tion drawing)
1 Each Crystal unit CR-24/U Crysu_l control of Crystal freq. =
channel tuning (Channel freq. + 18.6) mc
12
As required Power cable MCOS-2 Power input from 2 wires; #18 or larger
50-60 cps,
105-125 v source
As required Audio output cable TTHFWA-1-1/2 Audio-output con- Twisted shielded pair
nection to inter-
phone or other
audio responsive
device
1 Headphones, with 49985-A Listening 600 ohms impedance
cord and plug

1-6
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(3) POWER.—98 watts with blower off, 108 watts
with blower on (at 115 volts, 60 cps).

v, SENSITIVITY.-Eight microvolts across the 50

ohm antenna input circuit, for a 10-db signal-to-noise

NAVSHIPS 92676
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ratio (signal modulated 30% at 1000 cps).
w. SELECTIVITY.—70 to 85 kc down 6 db; less
than 190 kc down 60 db.

TABLE 1-3. SHIPPING DATA

SHIPPING CONTENTS OVER-ALL DIMENSIONS*
BOX VOLUME* WEIGHT*
NUMBER NAME DESIGNATION HEIGHT WIDTH DEPTH
1 Radio Receiver and R-482C/URR-35 14 20-1/2 | 29-1/4 8395 86
accessories
2 Maintenance Parts 13 8-3/4 4 455 12-1/2
Kit
*Dimensions are expressed in inches, volumes in cubic inches, and weights in pounds.
TABLE 1-4. ELECTRON TUBE COMPLEMENT
NUMBER OF TUBES OF TYPE INDICATED
UNIT P j
E z z
© - - -
D] o x 2 e 3 5 =
$ |8 |3 |33 |§ |83 | & | &5
Preselector 6 3 9
IF/AF Section 1 4 2 2 9
Power Supply 1 1 1 3
Total Number of Each Type 1 1 1 10 5 2 1 21

6. SIMILARITIES AND DIFFERENCES.

Radio Receiving Sets AN/URR-35, AN/URR-35A,
AN/URR-35B, and AN/URR-35C are all similar in
function and external appearance. The range of fre-
quencies tuned, the operating modes, sensitivity, and
response characteristics are the same for the entire
series,

The AN/URR-35A is the same as the AN/URR-35
except for minor changes in the values of two resis-
tors.

The AN/URR-35B contained a new blower and a
plug-and-jack type of connection for the blower motor
circuit, This facilitated repair of the blower motor.
Later modifications of some of the external connec-
tors replaced earlier versions on previous models.

ORIGINAL

The value of the I.LF. GAIN control was increased to
a higher value for better control.

The AN/URR-35C eliminates the entire scanning
circuit and the test cables which were included with
previous equipment. Again, there are a few minor mod-
ifications of resistance values. The two voltage regu-
lator tubes were replaced by the *'WA’' versions,
which are late models of tube types OA2 and OB2.

All parts are interchangeable between the various
models of the AN/URR-35() series except for the Low
Pass Filter, F-304/URR-35C, which is furnished with
Radio Receiving Set AN/URR-35C. Since it has no
provision for the scanning circuit, connector P201 on
the rear of the receiver chassis (all models except
R-482C/URR-35) will prevent Low Pass Filter F-304/
URR-35C from making contact in the other two con-
nectors between the receiver and the filter.

1-7
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SECTION 2
THEORY OF OPERATION

1. GENERAL PRINCIPLES.

Radio Receiver R-482C/URR-35 is of the super-
heterodyne type, employing two frequency conver-
sions. It is designed for either manual tuning or crys-
tal-controlled operation over a frequency range of 225
to 400 megacycles. The receiver produces an audio
output to headphones or to an external speaker or
inter-communication system.

As shown in the block diagram, figure 2-1, the
receiver is basically conventional in most respects.
Two stages of r-f amplification precede the mixer
stage. The local injected signal is obtained from an
oscillator followed by three stages of frequency multi-
plication. The oscillator functions as either a crystal-
controlled or a self-excited circuit, depending on the
position of the OSC. switch. The five-gang capacitor
which tunes the r-f and mixer stages is geared to the
four-gang capacitor in the oscillator-multiplier section
to provide single-control tuning. All stages in the re-
ceiver ‘‘front end’’ are part of a compact preselector
subassembly.

The received signal is converted to an intermediate
frequency of 18.6 mc in the mixer stage of the r-f
amplifier section. This signal is then coupled to the
first i-f amplifier, which is in the IF/AF section of
the receiver. The output of the first i-f amplifier is ap-
plied to the second mixer, where the signal is mixed
with the output of the crystal-controlled second os-
cillator. The i-f signal is converted to a frequency of
1.775 mc in the second mixer and then applied to the
second i-f amplifier. This amplified signal is then ap-
plied to the third i-f amplifier, which further amplifies
the signal before it reaches the a-f detector and the
AGC-silencer amplifier. The detected a-f signal is fed
to the first audio amplifier via the noise limiter and
the silencer diode. Each of these two stages may be
disabled operationally, if so desired, by means of a
front-panel control (N.L. and SILENCER switches,
as applicable).

The signal from the first a-f amplifier is applied
through the A.F. LEVEL potentiometer to the second
a-f amplifier and then to the audio-output stage. The
audio-output stage applies its signal through a trans-
former to the headphone jack, to the OUTPUT meter,
and to the AUDIO connector. These outputs are con-
nected in parallel from the secondary of the output
transformer.

The silencer circuit and the AGC circuit are inter-
related. As previously stated, the signal from the third
i-f amplifier is applied both to the a-f detector diode

ORIGINAL

and to the AGC-silencer amplifier. The i-f signal is
further amplified by the AGC-silencer amplifier and
then applied to the AGC-silencer diode. The rectified
output of this stage is used both as AGC voltage and
as the control voltage for the silencer diode. When no
signal is being received, or a signal below a preset
level is received, the silencer-diode cathode is biased
to a value which cuts off the silencer diode. When the
received signal is greater than this preset level, the
output of the AGC-silencer diode reduces the bias to
a level which will permit the silencer diode to conduct.

2. DETAILED CIRCUIT ANALYSIS.
a. PRESELECTOR. (See figures 2-2 and 2-3.)
(1) R-F AMPLIFIER SECTION.

(&) ANTENNA INPUT.—The antenna input
circuit of Radio Receiver R-482C/URR-35, having a
nominal 50-ohm impedance, is to be used with coaxial
transmission line. The transmission line connects to
the 50 OHM ANT. receptacle, J404, located on the
rear of Low-Pass Filter F-304/URR-35C at the rear
of the receiver. Plug P404 has to be assembled to the
transmission line to complete this connection.

A short piece of coaxial cable in the filter extends
the antenna transmission line to connector J407, at the
rear of the filter base plate (figure 3-3). This connector,
in turn, plugs into coaxial receptacle P101, from which
the antenna circuit extends to the tuned circuit com-
posed of L101, C161, and L121; see figure 2-4. This
circuit is inductively coupled to L102, in the input
circuit of the first r-f stage.

Inductance L101 is an assembly consisting of an outer
conductor of bent copper tubing, with an insulated
inner conductor. Capacitor C161 serves to tune out the
inductive reactances in the antenna input circuit.

(b) TUNING CAPACITOR ASSEMBLY.—The
grid and plate circuits of the two r-f amplifier stages
and the grid circuit of the mixer stage are arranged
in push-pull, and are tuned by means of a balanced-
type, five-gang capacitor.

Each section of this capacitor consists of a split-stator
plate assembly and a rotor plate assembly mounted on
a common metal shaft. The rotor of the capacitor is
grounded to the chassis frame by means of wiping
contacts. The trimmer inductances, L103, L104, L107,
L108 and LI111, and the trimmer capacitors, C140
through C144, are integral parts of the stators and are
connected across the split-stator plates. The tank
circuit inductors, L102, L105, L106, L109, and L110,
are semi-circular metal loops, and are also integral

2-1
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parts of the stators. The trimmer inductors (figure
7-8) each consist of two parallel round rods con-
nected by a shorting bar. Changing the position of the
shorting bar varies the inductance of each coil. Each
concentric-cylinder type trimmer capacitor consists of
a metal block mounted on one stator section, and a
partially threaded rod which extends from a bracket on
the other stator section into the center bore in the
block. The block and rod constitute, respectively, the
stator and rotor plates of the trimmer capacitor. The
capacity of the trimmer is varied by turning the rod to
adjust the amount of projection into the block. An in-
sulating tube in the bore of the block serves as the
dielectric.

(¢) FIRST R-F AMPLIFIER.—As shown in the
simplified schematic diagram, figure 24, the antenna
circuit is coupled to the grid-input circuit of this
stage. The grid circuit consists of tank inductance
L102, trimmer inductance L103, section A of capacitor
C101, and trimmer capacitor C140. Critical coupling
maintains uniform sensitivity over the entire frequen-
cy range. Two type 5654/6AKSW tubes, V101 and
V102, are operated in push-pull. This circuit arrange-
ment effectively reduces the resulting circuit capacity
and inductance to approximately one half the values
which would be present with a single tube. This per-
mits a greater range of frequency coverage and a
higher circuit operating efficiency. AGC voltage is
applied to the grid circuit of the stage through decou-
pling resistor R101 and the center tap of coil L102. A
feed-through type of r-f bypass capacitor, C105, func-
tions to bypass the AGC line at this point. Capacitor
C105 is located in the casting wall. Plate and screen
voltages are connected through resistor R104, and the
B+ circuit is bypassed with capacitor C112. Resistors
R102 and R103 are screen-voltage dropping resistors,
and resistor R126 decouples the plate and screen
circuits. The screen grids are bypassed to ground
through the interelectrode capacities of the tubes and
the stray wiring and socket capacities. Capacitors
C103 and C104 overcome the inductance of the cath-
ode leads, and effectively bring the cathodes closer to
r-f ground potential. The plate circuit is similar in
design to the grid circuit, and consists of tank in-
ductance L105, section B of tuning capacitor C101,
trimmer inductance L104, and trimmer capacitor C141,
Plate voltage is brought through resistor R104 o the
center tap of coil L105. Coils L105 and L106 are
shielded from each other by the wall of the casting,
so there is practically no inductive coupling between
them. Instead, the coupling from the first r-f stage to
the second r-f stage is accomplished through capa-
citors Cl08 and Cl09. These capacitors connect
directly from the plate circuit of the first r-f stage to
the grid circuit of the second r-f stage.

(d) SECOND R-F AMPLIFIER. — This stage,
using tubes V103 and V104 in push-pull, is identical
in design and in circuit constants to that of the first
r-f stage; see figure 2—4. The tuned grid circuit con-
sists of section C of tuning capacitor Cl101, tank
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inductance L106, trimmer inductance L107, and trim-
mer capacitor Cl42. The plate circuit consists of
section D of tuning capacitor C101, tank inductance
L109, and trimmers L108 and Cl143. AGC voltage is
applied to the center tap of coil L106 through decoup-
ling resistor R105; the AGC line is bypassed to
ground through capacitor Cl13. Plate and screen
voltages are brought through resistor R108; the supply
is bypassed to ground through capacitor C114. Resis-
tors R106 and R107 are screen-voltage dropping
resistors, and resistor R127 decouples the plate and
screen circuits. The screen grids are bypassed to
ground through the interelectrode capacities of the
tubes and the stray wiring and tube socket capacities.

() MIXER.—The mixer, or first detector, stage
uses a type 5670 dual triode tube, V105, connected in
a push-push arrangement; see figure 2—4. The grids
are connected in push-pull through the resonant circuit
consisting of section E of tuning capacitor C101, tank
inductance L110, trimmer capacitor C144, and trimmer
inductance L111. The plates of the two triodes are
connected directly together and receive their voltage
through resistor R110. Plate voltage is blocked from
the grounded primary of L122 by capacitor C117. This
capacitor and capacitor C119, connected in series,
resonate with L122 at the intermediate frequency of
18.6 mc. The plates of tube V105 are connected to
the junction of the two capacitors in order to provide
impedance matching between the tube and the tuned
circuit. With the push-push arrangement of the mixer,
a high gain is obtained in the frequency conversion,
because the push-push conversion transconductance
is approximately twice that of a single converter tube.

The output of the second r-f stage is coupled to the
grid circuit of the mixer stage through capacitors
C110 and Cl111. The output of the oscillator-multiplier
circuit is inductively coupled to the grid circuit of
the mixer through a coupling loop consisting of induc-
tance L119 and capacitor Cl135 in the oscillator-
multiplier unit (figure 2-5), and inductance L120 and
capacitor C118 in the r-f mixer (figure 2—4). Coaxial
cable L118, which acts as an RF coil, provides in-
ductive and direct coupling between the oscillator-
multiplier and the mixer. This coupling arrangement
maintains a more uniform mixer-injection voltage
throughout the frequency range of operation. The
values of capacitors Cl118 and C135 are chosen so
that, together with the shunt capacity of the short
coaxial connecting line and the coupling coils, the
loop is series resonant at a frequency below the low
end of the band (190 mc), and is parallel resonant at
a frequency above the high end of the band (470 mc).
Consequently, at the low-frequency end, the transfer
voltage induced in the mixer input tank is increased,
while at the high-frequency end of the band the in-
duced transfer voltage is decreased. If the coupling
were not resonated, as described above, the induced
voltage would tend to drop off at the low-frequency
end of the band, due to the change in Q of the oscilla-
tor-multiplier tank circuits.
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The output of the mixer stage is link-coupled to the
grid circuit of the first i-f stage. This type of coupling
is necessary because of the physical layout of the
equipment. The plate inductance of the mixer, L122,
is contained in the mixer compartment' of the r-f amp-
lifier casting, while the i-f input transformer, T201, is
located on the IF/AF chassis. A length of RG58/U
coaxial cable joins the secondary winding of trans-
former L122 in the preselector to the primary winding
of transformer T201 on the IF/AF chassis, thus
establishing a low-impedance inductive coupling be-
tween the two stages. The 18.6-mc test jack, J101,
has been provided so that test signals may be inserted
through capacitor C162 into the mixer output trans-
former. Resistor R126 terminates the lead from the
test signal generator.

Plate voltage for tube V105 is applied to both
plates through decoupling resistor R110. The supply
voltage is bypassed to ground through capacitor C115.
The grids of the mixer tube are biased by the voltage
developed across grid-leak resistor R109, which is
bypassed by capacitor C116. This biasing network is
connected to the grids through the center tap of induc-
tance L110.

(2) OSCILLATOR-MULTIPLIER SECTION.-The
oscillator-multiplier section generates a local injec-
tion signal which has a frequency 18.6 mc higher
than the received signal. The basic oscillator fre-
quency is generated in triode V106A, and is multiplied
12 times in the two doublers and one tripler which
follow; see figure 2—5. When the OSC. switch, S203,
is in the MANUAL position, the range of the oscillator
is from 20.2063 to 35.05 mc, and the frequency at the
plate of the tripler may range from 242.4756 to 420.60
mc, allowing the radio receiver to operate over a
frequency range of 223.8756 to 402.0 mc. When switch
8203 is in the CRYSTAL position, the receiver will
operate at the frequency determined by the crystal
unit, within the frequency range of 222.75 to 404.0 mc.
The fundamental frequencies of the crystals will be
between 20.115 and 35.2167 mc.

Tuning of the various stages is accomplished by
capacitor C102, which has four sections, each a split-
stator type. The use of split-stator capacitors in the
balanced tank circuits permits the use of a grounded
rotor to reduce inter-sectional capacitance. Rotor
grounding is accomplished through wiping contacts.
Since there is no appreciable amount of r-f current
through these contacts, the inherent noise associated
with wiping contacts is not present. Capacitor C102
is geared to the five-section capacitor, C101, to pro-
vide single-control tuning for the receiver; see figures
2-2 and 2-3. The trimmer inductance of the tripler
stage and the trimmer capacitors in all the stages of
the oscillator-multiplier section are integral parts of
the tuning capacitor, similar to those described pre-
viously in subparagraph 2a(1)(b) of this section.

(a) OSCILLATOR-FIRST DOUBLER.-The os-
cillator and first doubler stages are considered toge-
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Figure 2-5. Oscillator-Multiplier Section of Preselector, Simplified Schematic Diagram

ther because they are inter-related. They each use
one half of a type 5670 dual triode tube, V106; see
figure 2—5. One half of the tube, V106A, functions as
a grounded-grid oscillator. The second half of the
dual triode, V106B, is arranged as a split-load ca-
thode follower, and serves both as a frequency doubler
and as a source of feedback to the oscillator cathode.

To explain how the oscillator works, figure 2-6
shows an equivalent, but simplified, circuit, L and C
form a tank circuit in the plate circuit of the oscil-
lator, V1; it is tuned to the fundamental resonant fre~
quency of crystal Y1. Oscillations appearing at the
plate of V1 are coupled through to the grid of V2
through Cl. V2 acts as a cathode follower, with its
output voltage across the cathode circuit being in
phase with the output from V1. Crystal Y1, oscillating
in a series-resonant mode, transmits the voltage at
the cathode of V2 back to the cathode of V1. In turn,
V1 acts as a grounded-grid amplifier and reinforces
the oscillations at its plate. Thus, the positive feed-
back necessary to sustain oscillation is obtained, but
only at the frequency at which the crystal is resonant.

If the crystal were shorted out, the positive feedback
path from V2 to V1 would remain, but would no
longer be frequency selective. Therefore, the frequency
of oscillation would be determined by the resonant
at frequency of the L-C tank in the plate circuit of V1.

In the actual circuit (figure 2-5), V106A and V106B
correspond, respectively, to V1 and V2 of figure 2-6.
Y201 corresponds to Y1, while R111, R116 and C137
are equivalent to R1, R2, and Cl, respectively. The
oscillator tank circuit, L114, C102A, and C148, cor-
responds to the simplified components, L and C. The
plate circuit of the first doubler, V106B, is tuned to
the second harmonic of the oscillator frequency.
Therefore, the impedance of the plate circuit at the
oscillator frequency is very low, resulting effectively
in grounded-plate (cathode follower) operation of
V106B at that frequency.

The oscillator functions as a crystal-controlled cir-
cuit when OSC. switch S203 is in the CRYSTAL posi-
tion. The crystal, Y201, is a harmonic-mode type
CR-24/U, which establishes the frequency of the feed-
back voltage from the cathode of V106-B to the
cathode of V106-A. Capacitor C159, in series with the
crystal, is utilized to resonate the inductance of the
crystal leads so that zero phase shift exists between
the two cathodes.

For manual tuning, the crystal is shorted out when
switch S203 is in the MANUAL position. V106A then
functions as a free-running oscillator, with its fre-
quency determined by the setting of tuning capacitor
C102A. Since the feedback path between the two cath-
odes of the two triode sections is not frequency se-
lective, the free-running oscillator is less stable than
the crystal-controlled type of operation.

On MANUAL operation, the receiver may be op-
erated either with or without a crystal in the crystal
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Figure 2-6. Oscillator, Simplified Equivalent Circuit

socket. However, since the original factory adjust-
ment of the receiver was made with a crystal in the
socket, it follows that dial calibration will be more
accurate, and the reserve gain greater, if the receiver
is operated with a crystal in the crystal socket during
MANUAL operation. In the neighborhood of 400 mega-
cycles, the resonant frequency of the receiver in-
creases approximately 0.1 percent when the crystal is
removed from the socket. Near 225 megacycles, the
corresponding increase is approximately 0.04 percent.
This effect is attributed to the fact that there is some
capacity between the crystal and ground, which also
exists effectively between the cathodes of the oscil-
lator tubes and ground. When the crystal is rémoved
from the socket, this capacity is removed, and so
there is a shift in the oscillator frequency.

The oscillator tank consists of section A of tuning
capacitor C102, trimmer capacitor C148, and induc-
tance L114, The tank circuit is kept balanced by ca-
pacitor C121, which equalizes the output capacitance
of V106A. Resistor R112 tends to suppress spurious
oscillations. Inductance L123 offsets the heater-cath-
ode capacitive reactance to minimize phase shift of
the feedback voltage from the cathode of V106B to the
cathode of V106A. Capacitor C160 prevents L123 from
shorting the bias developed across resistor R111 to
ground. Plate voltage is fed to the center tap of L114
through resistor R113 from a 150 volt regulated sour-
ce. Capacitor C120 is the bypass for radio frequencies
for the voltage source.

" The output of the oscillator stage is coupled to the
grid of the first doubler through capacitor C137. Grid
bias for V106B is provided by the voltage drop across
resistor R116 and by the drop across grid-leak resistor
R114. Plate voltage is applied through the untunned
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primary of bifilar-wound transformer L115. Voltage is
obtained from a 150 volt regulated source through de-
coupling resistor R125, and the circuit is bypassed
for radio frequencies with capacitor C123.

The first-doubler cathode circuit is not bypassed, so
that the r-f voltage dropped across resistor R116 may
be fed back to cathode resistor R111 in the oscillator.
The values of R111 and R116 are such that the feed-
back is limited, but is large enough to prevent os-
cillations which might occur due to the capacitance
across the crystal holder.

There is a test point at the grid of the first doubler
to measure the d-c bias on the tube. The amount of
voltage measured indicates the amount of drive from
the oscillator. Resistor R115 and capacitor C122 de-
couple the grid circuit from the test point.

() SECOND DOUBLER.—The second doubler
stage uses two sections of the type 5670 dual triode,
V107, in a push-push circuit arrangement; see figure
2-5. The grid circuit is balanced and is tuned to the
second harmonic of the oscillator frequency. The
tuned circuit consists of the center-tapped secondary
winding of transformer L115, section B of tuning ca-
pacitor Cl126 compensates for the capacitance un-
balance to ground in the secondary winding of trans-
former L115.

The grids are returned through the center tap on
the secondary of L115 and through resistors R117 and
R118 to a —3-volt tap on the power supply. This bias
voltage functions to prevent excessive rise in plate
current if the driving voltage is removed. Capacitors
C124 and C125 function to bypass r-f currents around
this circuit. A test point, connected to the junction of
resistors R117 and R118, provides means for measuring
the second-doubler grid-leak bias. This indicates the
relative amount of drive from the first doubler.

The plates of tube V107 are connected together for
the push-push arrangement, and untuned inductance
L116 is the plate load. This inductance is center tap-
ped to provide a balanced load for coupling to the
grids of the tripler stage. Capacitor C128, at the
ground side of L116, functions to balance the output
capacitance of the second-doubler triodes at the op-
posite end of the inductance. Plate voltage is applied
through decoupling resistor R119 to the center tap of
L116. Capacitor C127 is an r-f bypass for the B+ cir-
cuit. Coils L116 and L117 are isolated by the pre-
selector casting, and have no noticeable inductive
coupling. Instead, capacitors C129 and C130 connect
the grids of the tripler stage.

The push-pull circuit arrangement reduces the gen-
eration of odd harmonics. This eliminates the possi-
bility of resultant spurious signals, which might
otherwise be amplified and radiated by the receiver
antenna.

(¢) TRIPLER.—The tripler stage uses two
type 5654/6AKSW pentodes, V108 and V109 in push-
pull; see figure 2—5. The parallel-resonant grid cir-
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cuit consists of inductance L117, section C of tuning
capacitor C102, and trimmer C145. It is tuned to the
fourth harmonic of the oscillator fundamental fre-
quency. The center tap of L117 is returned through
resistors R120 and R121 to the —3 volt grid-bias tap
in the power supply. This bias voltage functions to
prevent excessive plate currents in the tubes if their
driving voltage is removed. The bias circuit is by-
passed to ground for r-f by capacitors C131 and C132,
A tap at the junction of resistors R120 and R121 pro-
vides a metering point for checking to see that there
is driving voltage applied to the grids of the tripler
from the second-doubler. Grid-leak bias voltage devel-
oped across resistor R120 indicates the relative a-
mount of driving voltage. This tap is also connected
to the ALIGN position of switch S201 for alignment
purposes; see paragraph 2/ of this section.

The plate circuit of the tripler stage is tuned to
a frequency which is three times its grid input fre-
quency. This produces a total multiplication of 12
times the fundamental oscillator frequency, and re-
sults in an output frequency which is 18.6 mc higher
than the received frequency. The tripler plate circuit
is a parallel-resonant combination of inductances
L112 and L113, and capacitors C102D and C146. In-
ductor L113 and capacitor C146 are trimmers, and
capacitor Cl02D is a part of the tuning capacitor.
Plate and screen voltages are applied through resistor
R124 to the center tap of L113 and the juncdon of
screen voltage dropping resistors R122 and R123, re-
spectively. Capacitors C133, C134, and C136 bypass
radio frequencies to ground, as required.

The output of the tripler stage is coupled through
inductor L119 and capacitor C135 in the oscillator-
multiplier section of the preselector, and through ca-
pacitor C118 and inductor L120 on the r-f converter
chassis, to the grid of the mixer stage, as described
in paragraph 2a(1)(e) of this section.

b. I-F AMPLIFIER AND CONVERTER STAGES.
—The mixer output is link-coupled to the IF/AF
chassis. The first stage on that chassis is tuned to the
first intermediate frequency, 18.6 mc. This signal is
converted to a frequency of 1.775 mc in the second
mixer, and then applied to two more i-f amplifiers,
tuned to the second intermediate frequency. The third
i-f amplifier is followed by the detector, noise limiter,
and AGC circuits, and then by two a-f amplifiers,
which precede the audio output stage. The overall i-f
selectivity curve is shown in figure 7-6.

(1) FIRST INTERMEDIATE-FREQUENCY AM-
PLIFIER.—The i-f signal from the mixer stage of the
r-f amplifier section is link-coupled into transformer
T201. This transformer, tuned to resonance at 18.6
mc, feeds the grid of the first i-f amplifier, V201; see
figure 2-7. The first i-f amplifier is a 5654/6AK5W
pentode. AGC voltage is applied through resistor R201
and the transformer to the grid of the i-f amplifier.
The AGC system is decoupled from the i-f signal by
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resistor R201 and capacitor C201A. The plate and
screen voltages for V201 are obtained from the +180
volt supply through the i-f gain control, R233. Screen
voltage is supplied from this potentiometer through
screen-voltage dropping resistor R205. This screen is
decoupled from the power supply by this resistor and
by capacitor C202A. Plate voltage is supplied from
potentiometer R233 through resistor R206 and through
i-f transformer T202. Capacitor C202B and resistor
R206 serve to decouple the power supply from the
plate circuit. The output signal from the amplifier is
applied to i-f transformer T202, which is a shielded
and double-slug-tuned i-f transformer. It is tuned to
resonance at 18.6 mc.

Potentiometer R233 is connected as a rheostat, and
is the I. F. GAIN control. With it, the actual amount
of voltage available for the screen and plate circuits
of the first i-f stage can be varied. With less resis-
tance in the circuit, there will be more voltage and a
greater resultant gain. Conversely, more resistance
decreases plate and screen voltages, and reduces the
gain of the stage. The proper adjustment for this
control is shown in paragraph 4c of Section 7.

(2). SECOND OSCILLATOR.-Triode V203B, one
half of a type 5670 tube, is used as a crystal-con-
trolled oscillator in order to create a heterodyning
signal for the second of the two frequency conversions
in this radio set; see figure 2—7. The crystal, Y202,
is a type CR-23/U, cut to have a nominal frequency
of 16.8250 mc. Grid-leak bias is supplied for the
oscillator tube by resistor R209, connected from the
control grid to ground and in parallel with the oscilla-
tor crystal. Plate voltage for the stage is supplied
from the +105 volt source to the plate through oscilla-
tor transformer T203. The output signal is applied to
the mixer stage from a tap on the transformer coil.
The oscillator may be tested by measuring the grid
voltage developed across resistor R209 at test point
J202. This test point is connected to the common
junction of the grid, the grid-biasing resistor, and the
crystal, through resistor R210. Resistor R210 and
capacitor C244 form a low-pass filter, which isolates
the grid circuit from the meter used to measure the
grid bias. The sine-wave signal applied to the grid by
the oscillator crystal is amplified in the tube and
applied to transformer T203. A portion of the signal
is applied from a tap on the transformer winding (for
impedance matching) to capacitor C208, and from this
capacitor to the cathode of the second mixer.

(3) SECOND MIXER.-The second mixer, V203A,
is one half of a 5670 twin-triode tube, as shown in
figure 2—7. The i-f input signal is applied through the
secondary winding of i-f transformer T202 to the con-
trol grid of the mixer, and the oscillator injection
voltage is applied to the cathode. Resistor R266, in
the grid circuit, tends to prevent spurious oscillation,
while cathode resistor R211 serves as the point of os-
cillator injection. Plate voltage is supplied to this
stage through resistor R212 and i-f transformer T204.
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Resistor R212 and capacitor C209 decouple the power
supply from the i-f signal in transformer T204.

Mixing takes place inside the tube, as the i-f signal
and the heterodyning signal are applied, respectively,
to the control grid and cathode of the mixer stage.
Both of these frequencies and the sum and difference
frequencies are present in the plate circuit of the tube;
however, the second i-f transformer, T204, is sharply
tuned to resonance at the difference frequency of 1.775
mc, so this frequency, only, develops output voltage,
and the others are all bypassed. The primary of trans-
former T204, which is the plate load for the mixer, is
loaded by a resistor. Capacitor C210 couples the
signal from the secondary of transformer T204 to the
primary of transformer T205.

Test jack J201 permits test signals to be applied
through capacitor C207 into the 1.775 mc i-f stages.
Resistor R207 terminates the cable connection from
the test signal generator.

(4 SECOND AND THIRD INTERMEDIATE-
FREQUENCY AMPLIFIERS.—The components and
circuitry of the second and third i-f amplifier stages
are almost identical; see figure 2-7. The essential
difference between the two i-f amplifier stages is that
the gain of the second i-f amplifier stage is controlled
by the AGC voltage, while the third i-f amplifier stage
is self-biased.

Power is supplied to the type 5654/6AK5W second
and third i-f amplifiers, V204 and V205, from the
-+ 180-volt source, through the i-f transformers to the
plates. The screen grids also are supplied from the
+180 volt source. The resistor, R267 and R268, in the
control grid circuit of each stage prevents spurious
oscillation.

Between the second mixer and the second i-f ampli-
fier, there is an interstage coupling network consist-
ing of i-f transformers T204 and T205. Between the
second and third i-f amplifiers, there is another inter-
stage coupling network consisting of transformers
T206 and T207. Each of these coupling networks
functions as a quadruple-tuned circuit. This results in
an i-f passband with a relatively flat top and with
very steep sides, to obtain the desired selectivity;
see figure 7-6. Transformer T208, between the third
i-f amplifier and the a-f detector, is a conventional
double-tuned network. Each of the windings in the i-f
transformers which connect to d-c voltages is de-
coupled from the power supply by a resistance-capaci-
ty network. Resistor R213 and capacitor C211 de-
couple the AGC line from the secondary of transformer
T205. Resistor R220 and capacitor C215 decouple the
B+ line from the primary of transformer T206. Resistor
R223 and capacitor C217 decouple the B+ line from
the primary of transformer T208.

(5) INPUT METER CIRCUIT.-INPUT meter M501
indicates the approximate incoming signal strength.
It also serves as an alignment indicator for the oscil-
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lator-multiplier section when switch S201 is placed
in the ALIGN position. The meter circuit is shown in
figure 2-7. One side of meter M501 is connected
through a low-pass filter, consisting of resistor R216
and capacitor C213, to the junction of resistors R214
and R215 in the screen-grid circuit of the second i-f
amplifier, V204, The other side of the meter is con-
nected through a similar filter (R217 and C214) to the
variable contact of INP. MTR. potentiometer R218,
Potentiometer R218, together with resistors R224 and
R225, form a series voltage divider network from +180
and ground.

With no signal preseat in the receiver, pentode V204
will conduct a large current, causing a voltage drop
across resistor R215. The INP. MTR. control, R218,
is then adjusted to the same potential as the junction
of R214 and R215. This results in equal potentials at
each side of meter M501 and, consequently, no meter
indication. When a signal is received, the AGC volt-
age increases the bias on tube V204, and reduces the
screen grid current through the tube. This decreases
the voltage drop across resistor R215. Since a voltage
difference then exists across the meter terminals, the
meter will show a deflection.

The INPUT meter functions in the same manner
when it is used for alignment purposes. However, the
AGC voltage is replaced by the tripler grid-leak bias,
as explained in detail in paragraph 2 of this section.

¢. AUDIO-FREQUENCY DETECTOR.—The audio-
frequency detector, V206A, is one half of a type
5726/6AL5W twin diode; see figure 2-8. The i-f signal
from terminal 1 of transformer T208 is applied to the
diode plate. Resistors R226, R227 and R229, connected
between the diode cathode and terminal 6 of T208,
constitute the diode load. These resistors are bypassed
for radio frequencies by capacitors C220, C221 and
C222. The audio-frequency output, obtained from the
junction of resistors R226 and R227, is applied through
the noise-limiter diode and the silencer diode (either
or both of which can be disabled—the noise limiter
mechanically and the silencer electrically) to the grid
of the first a-f amplifier.

The detector output can be checked at jack J203,
the detector test point. This jack is connected to ter-
minal 6 of i-f transformer T208 through isolation
resistor R262. :

d. NOISE LIMITER.-Diode V206B, one half of a
type 5726/6AL5W twin diode, functions as a series-
type noise limiter. It is connected between the a-f de-
tector and the silencer diode; see figure 2—8. The
N.L. (noise limiter) switch S202, cuts the noise
limiter in or out of the circuit as desired for operating
conditions. When switch S202 is in the OUT position,
the audio signal obtained at the junction of resistors
R226 and R227 is applied directly to the silencer cir-
cuit; noise limiter V206B has no effect on the signal.
However, when switch S202 is set at IN, the noise
limiter functions as follows:
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Figure 2-8. A-F Detector and Noise Limiter Circuits, Simplified Schematic Diagram

The negative voltage, developed across detector load
resistors R226 and R227, is applied through resistor
R228 to capacitor C223, building up on this capacitor
a negative potential approximately equal to the total
average rectified d-c voltage between terminal 6 of
transformer T208 and ground. The audio-frequency
component of the rectified voltage is taken from the
detector diode circuit at the junction of resiswors
R226 and R227, The audio-frequency path is then from
plate to cathode of V206B, and across switch S202 to
the silencer circuit, It will be noted that the cathode
of V206B is at the potential of terminal 6 of T208,
which is more negative than the diode plate because
of the voltage-divider action of R226 and R227. Since
the diode cathode is at a negative potential with re-
spect to the plate, current flows within the tube and
an a-f path is established.

In the event that a sharp pulse of noise is received,
the long time-constant of R228 and C223 does not
permit capacitor C223 to charge to the high transient
voltage. However, the voltage at the junction of R226
and R227 follows the change rapidly, placing the
plate of V206B at a more negative potential than the
cathode. This cuts off the diode for the duration of the
noise pulse. Consequently, the noise pulse does not
reach the a-f circuit (via the silencer diode). Resistor
R229, in the load circuit of the a-f detector, acts as
an accelerating circuit to bring the noise-limiter diode
to the condition of non-conduction more quickly, when
a noise pulse enters the receiver. A positive pulse

ORIGINAL

from the cathode end of R229 is coupled to the diode
cathode through capacitor C233 and resistor R231.
This positive voltage aids the negative voltage at
the plate in cutting off the diode for the duration of
the noise pulse.

Resistors R232 and R227 form a voltage divider
across the 105-volt regulated supply. Since the plate
of V206B is tied to the junction of these resistors, it
is biased by approximately +44.7 volts. This positive
bias determines the operating point of the diode such
that the forward (conducting) resistance is sufficiently
low to cause less than a 3-db insection loss.

e. AGC-SILENCER AMPLIFIER. — The AGC-si-
lencer amplifier, shown in figure 2-9, amplifies the
output from the i-f amplifiers to a level which is
suitable for use in the AGC and silencer circuits. The
i-f signal from terminal 1 of transformer T208 is
coupled through capacitor C224 to the control grid of
V207, a 5654/6AK5W pentode amplifier. The grid is
biased from the —9 volt source in the power supply
through resistor R230. The screen grid is supplied
from the +150 volt source in the power supply, and is
decoupled from the power supply by resistor R239 and
capacitor C225. Plate voltage is supplied from the
+180 volt source through transformer T210. Trans-
former T210 comprises a parallel-resonant circuit at
the second intermediate frequency, 1.775 mc, and
serves as the plate load for tube V207. The amplified
signal from this stage is coupled through capacitor
C226 to AGC-silencer diode V208A.
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Figure 2-9. AGC and Silencer Circuits, Simplified Schematic Diagram

The AGC-silencer amplifier is decoupled from the
power supply by a resistor in transformer T210 and
by capacitors C229 and C245. A B+ test point, J205,
is connected to the power supply through resistor R263.

f. AGC-SILENCER DIODE. — The AGC-silencer
diode, V208A, is a shunt rectifier which provides the
required d-c voltages for the AGC and silencer cir-
cuits. As shown in figure 2-9, one half of a 5726/
GALS5W twin diode serves this purpose. When switch
S201 is in the REC. position, the diode load consists
of resistors R240 and R243 in series with the series-
parallel network of resistors R242, R241, and R244.
The junction of resistors R241 and R244 is connected
to the =3 volt bias source, so the plate of V208A is
biased at approximately —1.8 volts. When the peak
value of the 1.775 mc signal, coupled to the diode
plate from V207, exceeds this delay bias, the diode
conducts to develop a negative rectified voltage
across the load resistors. The voltage which is ob-
tained at the junction of resistors R240 and R243 is
the AGC voltage; this voltage is bypassed for radio
frequencies by capacitor C231 and is fed to the AGC
line through a low-pass filter, R245 and C228B, which
removes the audio frequency components from the
voltage. AGC voltage is applied to the first and sec-
ond r-f amplifiers, first and second i-f amplifiers, and
the first a-f amplifier. Resistance-capacitance decoup-
ling networks are connected in the grid circuits of
all the controlled r-f and i-f amplifiers. Regardless of
whether or not AGC voltage is developed from a re-
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ceived signal, there is a minimum bias of —1.8 volts
at each of the controlled stages because of the con-
nection of the diode load circuit to the -3 volt bias
source. AGC voltage may be checked at jack J204,
which is connected to the AGC line through isolating
resistor R264.

The negative d-c voltage which is developed at the
plate of tube V208A is used as the control voltage
for silencer diode V208B. This circuit is explained
in paragraph 2g of this section.

The AGC circuit also provides means for indicating
the alignment of the oscillator-multiplier section of the
receiver. When switch S201 is placed in the ALIGN
position, the grid-leak bias developed across resistor
R121 in the tripler grid circuit is applied to the AGC
line through resistor R252. As the tank circuits of the
oscillator, first and second doublers, and tripler grid
circuit are tuned to resonance, the tripler grid-leak
bias increases and places a negative voltage on the
AGC line. This results in a reading on INPUT meter
M501, as explained in paragraph 25(5) of this section.
The greater the meter deflection, the greater the drive
and bias at the tripler grid. Hence, an indication of
alignment is obtained for the oscillator and first and
second doubler stages.

g. SILENCER.—The noise silencer (squelch) circuit
can be used to prevent noise from reaching the audio
section of the receiver in the absence of an incoming
signal of predetermined minimum level. Silencer diode

ORIGINAL
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V208B, connected between N.L. switch $202 and the
first a-f amplifier, V209A, permits the audio signal
to pass during conduction and cuts off the audio signal
when it is not conducting. Diode V208B is one half
of a type 5726/6AL5W dual diode; see figure 2-9,
The silencer may be connected into, or cut out of, the
receiver circuit by means of SILENCER switch S501.
SILENCER potentiometer R247 is used to adjust the
silencing threshold.

Both the plate and the cathode of silencer diode
V208B are biased. The plate is biased from a point
on the voltage divider, formed by resistors R247,
R248, and R249, connected between the +105 volt
source and ground. The cathode is biased by the
voltage which appears at the junction of resistors
R237 and R238, connected between the +105 volt
source and the plate of AGC-silencer diode V208A.
Audio frequency components of the voltage from
V208A are filtered out by R237 and C228A. Capacitor
C230, together with resistors R235 and R236, filters
high-frequency audio components from the voltages
which are applied to the silencer diode. Capacitor
C246 bypasses the +105 volt source.

In normal operation, with no signal received, the
cathode of the silencer diode is held at about +30
volts by the voltage applied to it through resistor
R236 from the junction of resistors R237 and R238.
When SILENCER switch S501 is in its OUT position,
the diode plate is biased at approximately +58 volts,
being connected to the junction of resistors R248 and
R249 through resistor R246. Since the plate of the
silencer diode is much more positive than the cathode,
the diode conducts. In this condition, any signal or
noise present at the cathode is passed through the
diode to the first audio amplifier stage and the silencer
does not provide any function.

The silencer circuit is made to operate by placing
the SILENCER switch, S501, at the IN position. In
this switch position, the plate of diode V208B is
connected through resistor R246 to the adjustable
arm of SILENCER potentiometer R247. This decreases
the positive voltage applied to the plate. Potentio-
meter R247 permits the plate voltage to be adjusted
from zero to approximately +36 volts, so the silencer
diode may or may not conduct, depending on the set-
ting of the potentiometer. With no received signal,
potentiometer R247 should be set just beyond the
point which cuts off the diode, thus preventing noise
from passing through to the first audio amplifier. When
a signal which exceeds the noise level is received, a
negative voltage is developed at the plate of AGC-
silencer diode V208A; see paragraph 2f of this sec-
tion, This voltage, applied to the volrage divider
network (R237 and R238) in the cathode circuit of
the silencer diode, reduces the positive bias at the
cathode and permits the diode to conduct. Thus, the
audio signal fed to the cathode from switch 5202 is
passed through the silencer diode to the audio ampli-
fiers.
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b. AUDIO FREQUENCY STAGES.-The audio fre-
quency stages of the radio receiver, shown in figure
2-10, are conventional in most respects. The first
and second a-f amplifiers, V209A and V209B, are the
two halves of a type 5670 twin triode. The input
signal is applied from the silencer diode through coup-
ling capacitor C232 to the grid of V209A. Bias is
applied to the control grid from the AGC source
through a voltage divider, resistors R250 and R251.
In the plate circuit, capacitor C235A attenuates the
unwanted higher frequencies so that only the voice
frequencies necessary to efficient communication legi-
bility are amplified. The output of this amplifier is
applied to a two-section high-pass filter which helps
establish the lower limit of the 350- to 3500-cps
audio passband. The filter is composed of capacitor
C233, resistor R254, capacitor C234, and potentio-
meter R255. Potentiometer R255 is the A.F. LEVEL
control. The signal is transferred through the adjust-
able arm of the potentiometer to the conwol grid of
V209B, the second a-f amplifier,

The second a-f amplifier stage, V209B, has an
unbypassed cathode resistor, R256, to provide degen-
erative feedback. It is boosted by a feedback loop
from the secondary of output transformer T209 through
resistor R261. The amplified output of the second a-f
amplifier is applied to the grid of the a-f output stage,
tube V210. Capacitor C235B sets the high-frequency
limit at 3500 cycles per second.

The a-f output tube, V210, is a type 6AKG power
pentode which delivers approximately 1.1 watts to
audio output transformer T209. The maximum distor-
tion is 5%. Cathode resistor R259 is bypassed by
capacitor C237A. Capacitors C238 and C239, in the
plate circuit of tube V210, set the high-frequency limit
of the audio circuit at 3500 cycles per second.

Audio signals from the a-f output stage are trans-
former coupled through T209 to the required output
circuits. The impedance step-down of the transformer
is 10,000 to 60, with a balanced secondary output.
The output signals are connected to the OUTPUT
meter circuit, and to one circuit for headphones and
another for an external speaker or other external
applications.

There is an r-f filter between the secondary of trans-
former T209 and the OUTPUT meter, M502. It is
composed of inductors L202 and L203 and capacitors
C240 and C241. The OUTPUT meter shows, in deci-
bels, the relative strength of the audio output.

The circuit to the headphones jack, J501, contains
a volume control plus an r-f filter similar to the filter
for the OUTPUT meter. PHONES volume control R502
allows the audio output to be regulated to the head-
phone circuit without any interference with the ex-
ternal audio output circuit. The r-f filter consists of
inductors L204 and L205 and capacitors C242 and
C243.

The third audio output circuit transmits the audio
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signals via connectors P301 and J405 for external use
through the AUDIO output receptacle, J402, located
at the rear of the cabinet. This circuit is filtered a-
gainst external r-f fields by inductors L405, L406,
L407, and L408, and capacitors C405, C406, C407,
and C408. This filter is a part of Low-Pass Filter
F-304/URR-35C. The signals are connected from the
receiver into the Filter through connectors P301 and

J405.

i. POWER SUPPLY.-The power supply, located at
the rear of the IF/AF chassis, contains the power
transformer, T301, rectifier V301, voltage regulators
V302 and V303, d-c filter and bleeder networks, and
a blower unit. The simplified schematic diagram is
shown in figure 2-11.

Power transformer T301 is the source for all fila-
ment voltages and for the high voltage which is recti-
fied for plate, screen, and bias voltages as required
in the receiver.

(1) FILAMENT AND HEATER SUPPLY.-Three
of the four secondary windings on transformer T301
provide filament or heater power. One supplies five
volts for the type 5931 rectifier tube, V301; a second
supplies 6.3 volts for the detector, noise limiter,
AGC-silencer, and silencer diodes, tubes V206 and
V208; and a third provides 6.3 volts for all the other
tube filaments in the receiver, and for lamps I501 and
I502 in series with their dimmer rheostat, R501. The
center tap of the diode heater secondary (the second
mentioned above) is connected to a 9 volt negative
potential instead of to ground. This bias on the fila-
ments of these tubes minimizes hum.

(2) PLATE AND SCREEN SUPPLY.-The fourth
secondary winding on transformer T301 fumishes high
voltage to the plates of rectifier tube V301, a type
5931 tube, for full wave rectification. The rectified
output is applied through resistors R307, R308, and
R310 to voltage regulator tube V303, a type OA2WA
tube. From this circuit, a regulated +150 volts is
available for use in the local oscillator and first
doubler stages in the preselector, and in the AGC-
silencer amplifier. The rectified output is also applied
through a filter, consisting of inductor L301 and capa-
citors C301, C302, and C303, for the +180 volt output;
it is also applied from the filter through resistwrs
R302, R303, and R309 to voltage regulator tube V302,
a type OB2WA tube, for a regulated +105 volt output.
The +180- and +105-volt outputs are used for plates
and screens., To minimize hum, inductor L301 is
tapped so that its inductance between terminals 1 and
2 and the capacity of C302 form a series resonant
circuit at the ripple frequency, so ripple current has
a low impedance path to ground.

(3) BIAS VOLTAGE.—Bias voltages are obtained
by operating the negative side of the rectifier below
ground potential. This output is derived from return
current through resistors R301, R241, R242, and R244
to provide —9 volts for biasing the grid of the AGC-
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silencer amplifier and -3 volts for use in the AGC
circuits and as a bias for the grids of the doubler and
tripler stages in the oscillator-multiplier section of
the preselector. The full -9 volt potendal is also
applied to the heaters of diodes V206 and V207; see
paragraph 2i(1) above.

(4) PRIMARY CIRCUIT.—The primary of power
transformer T301 is tapped for operation from a 105-,
115-, or 125-volt, 50 or 60 cycle, single phase a-c
line. The power supply (and therefore the receiver) is
turned on or off by the front-panel POWER switch,
8502, which switches both sides of the power line.
Circuit protection is provided by the two fuses, F201
and F202, which are in fuseholders mounted inside
the right hand frent panel compartment., Line power
comes into the power supply through A.C. POWER
connector J401 and connectors J405 and P301. The
circuit is filtered against external r-f fields by a two
section filter in Low-Pass Filter F-304/URR-35C; the
components used are inductors L401, L402, L403, and
L404, and capacitors C401, C402, C403, and C404.

The primary circuit of power transformer T301 is
connected for 115 volt input, using terminals 1 and 3.
If the voltage in the power source to which it is con-
nected is consistently low or high, more satisfactory
receiver operation can be obtained by changing the
connections; see paragraph 24 of Section 3.

(5) BLOWER AND THERMOSTAT. — Blower
BL301 is mounted in the power supply section. It is
used to circulate filtered air into the receiver cabinet
to keep the operating temperature inside the cabinet
within satisfactory limits. It is controlled by thermo-
static switch S301, mounted inside the rear wall of
the cabinet. Switch S301 automatically closes and
applies voltage to the blower through connectors J301
and P302 whenever the inside ambient temperature
reaches +49° C (+120° F). Capacitor C304 provides
the 90 degree phase shift necessary for operation of
the split-phase motor from a single-phase line,

j. LOW-PASS FILTER F-304/URR-35C.—The Low-
Pass Filter, F-304/URR-35C, allows the necessary
connections into and out of the rear of the receiver,
but eliminates unwanted signals from passing through
the lines. There are three main circuits through the
filter; the antenna lead, the a-c power lead, and the
audio output lead.

(1) ANTENNA LEAD CIRCUIT.—-R-f signals from
an antenna are brought through a coaxial lead and
connected to ANT jack J404 with plug P404, which is
furnished with the receiver. They pass through the
low-pass filter to jack J407, on the receiver side.
When the receiver chassis is in place inside the cabi-
net, plug P101 on the rear of the preselector unit fits
into jack J407 and carries the signals through into
the receiver.

(2) A-C POWER CIRCUIT.-Power for the receiver
is connected through plug P401, furnished with the
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Figure 2-12. Low-Pass Filter F-304/URR-35C,
Simplified Schematic Diagram
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equipment, to jack J401. There is a two section r-f
filter which eliminates any radio frequency energy
which may tend to come in through the power lines;
this consists of inductors L401, L402, L403, and
L404, and capacitors C401, C402, C403, and C404;
see paragraph 2i(4) above. The a-c power is then
connected to terminals 70 and 71 in jack J405, on the
receiver side of the Low-Pass Filter. When the recei-
ver chassis is in place inside the cabinet, plug P301
on the rear of the power supply fits into jack J405 and
connects the a-c power through into the receiver.

(3) AUDIO OUTPUT CIRCUIT.~The signal from
the output transformer, T209, is connected through
terminals 68 and 69 of plug P30l to the same num-
bered terminals of jack J405 on the receiver side of
the Low-Pass Filter. The audio signals then pass
through a two section filter to jack J402, and are con-
nected through plug P402, furnished with the receiver,
to be used for external applications such as speakers,
intercommunication systems, recorders, etc. The filter,
composed of inductors L405, L406, L407, and L408,
and capacitors C405, C406, C407, and C408, allows
the audio signals to pass through, but prevents any
feeding back of r-f signals through the audio lines
from outside the receiver.
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SECTION 3
INSTALLATION

1. UNPACKING THE EQUIPMENT.

a. GENERAL.-There are two cartons which together
comprise one complete Radio Receiving Set AN/URR-
35C. These are indicated as Shipping Boxes #l and
#2 in Table 1-3. Shipping Box #1 contains the Radio
Receiver R-482C/URR-35 complete as shown in figure
1-1. Shipping Box #2 contains the maintenance spare
parts which accompany each receiver. The method of
packing Shipping Box #1 is shown in figure 3—1.

b. UNPACKING RADIO RECEIVER
R-482C/URR-35 AND ACCESSORIES.
(1) Open the top of the outer carton. Be careful
to prevent cutting through the instruction books which
are located in a waterproof bag just inside the carton

top.
(2) Remove the waterproof bag and open it to

obtain the two instruction books which are furnished
as a part of each complete equipment.

(3) Open the water-vapor-proof barrier and the top
of the inner carton.

(4) Remove the spacer over the front panel of the
receiver, and pull the relay rack mounting brackets
out of the recesses in the wraparound portion of the
liner.

(5) Pull up on the handle at each side of the
front panel of Receiver R-482C/URR-35. It will slide
straight out of the container. The three plugs (see
Table 3-1) which will be used to make external ca-
bles for installation are packed in a bag and tied to
the receiver.

¢. UNPACKING MAINTENANCE PARTS KIT.

The maintenance parts kit for Radio Receiving Set
AN/URR-35C is packed in a single carton and sealed
with paper tape. Its dimensions are shown in Table
1-3. Cut through the paper tape to open the box, and
check the enclosed packing slip against the contents
of the kit. Keep the maintenance parts in the box and
store them in a place designated by the officer-in-
charge.

2. PREPARATION FOR USE.

a. REMOVAL OF CHASSIS.-Remove the chassis
from the cabinet prior to installing the equipment. In-
spect the receiver to see that all tubes are seated
properly in their sockets and that there are no other
loose parts (see subparagraph b below). Check the
power transformer connections (see subparagraph ¢
below). To remove the chassis from the cabinet, loos-
en the four fasteners in the extreme corners of the
front panel by turning each a quarter turn to the left.

ORIGINAL

Pull the chassis forward until the spring-actuated
stops on the bottoms of the side rails prevent further
travel; release these stops (one on each side) by
pressing them upward (see figure 3—2). With the stops
released, remove the chassis completely from the
cabinet. The appearance of the inside of the cabinet
is shown in Figure 3-3,

CAUTION

It may be difficult to overcome the friction to
unseat the plugs from the jacks at the rear of
the chassis, Do not attempt to pry against
the gasket between the front panel and the
cabinet. Pull only on the two handles on the
front panel to perform the removal.

b. INSPECTION.—Before installing or operating
the radio receiver, inspect the equipment for possible
damage or disarrangement during shipment. Check
to see that no nuts, washers, or bits of solder or other
foreign particles have become lodged where they
might cause a short circuit. A careful search should
also be made for broken wires and loose connections,
since a detailed mechanical inspection at this time

AT EACH SIDE,
PRESS UP ON

BOTTOM WITH
INDEX FINGER

Figure 3-2. Removing Chassis from Cabinet
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can save much inconvenience later. Operate all me-
chanical controls in each altemate position, or
through their full range of travel, in order to detect
any bent shafts or other evidences of abnormal oper-
ation. Tighten any screws or nuts which may have
worked loose. Check to see that all tubes are well
seated in their sockets, that all tube shields are firm-
ly in place, that fuses F201 and F202 are in their
holders, and that the fuseholders are in place in the
panel compartment.

¢. CHECK OF TRANSFORMER CONNECTIONS.
—The primary of power transformer T301 is tapped
to permit operation of the receiver from a 50- or 60-
cycle power source of 105, 115, or 125 volts, When
the equipment is shipped from the factory, T301 is
wired for operation from a 115 volt 60-cps source. If
the equipment is to be used where the source voltage
is 115 volts, and the receiver has not been previously
used, proceed directly to paragraph 3, below. How-
ever, if the equipment has been used previously, or if
the available power source is closer to 105 volts or
125 volts than to 115 volts, check and possibly
change the primary connections for transformer T301,
As shown in figure 7-28, a brown wire is connected to
terminal 3 of T301 for operation from a 115 wvolt
source. For operation from a 105 volt source, move
the wire from terminal 3 to terminal 2; for operation
from a 125 volt source, move the wire from terminal 3
to terminal 4.
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Note

For operation from a 50-cps source, use the
next higher voltage tap on T301 with respect
to the line voltage.

3. INSTALLATION.
a. LOCATION OF EQUIPMENT.—In locating the

receiver, consider the accessibility of a suitable
source of 105/125-volt, 50/60-cps power, of the an-
tenna lead-in, and of any supplemental equipment
which may be employed. It should be located where
adequate fresh air is available for ventilation. Also,
clearance should be adequate to permit removal of the
chassis from the cabinet, and to permit access to the
tubes and adjustments in the preselector without com-
plete removal of the chassis. Outline drawings, show-
ing all pertinent dimensions, appear in figures 3-7
through 3-10,

Note
The latest applicable Bureau of Ships in-
stallation plans should be followed, if avail-
able, rather than the instructions specified
in this section.

The receiver is shipped with four shockmounts at-
tached, ready for installation on a table or bench. If
the receiver is to be installed in a standard relay
rack, remove the four shockmounts and attach the
mounting brackets to the sides, as shown in figure

3-4.
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(1) TABLE OR BENCH MOUNTING.—If the
receiver is to be set up on a bench or table, and the
installation is to be more than temporary, it should
be bolted in place. To do this, drill four 3/8-inch dia-
meter holes in the bench, in line with the centers of
the shockmounts; dimensions are shown in figure
3-10. Remove the receiver chassis from the cabinet
and drop a 5/16-inch diameter bolt through the hollow
core of each shockmount and through the mating hole
on the bench, Assemble a suitable flat washer and nut
to each bolt under the bench. Draw each nut up tighe,
but not tight enough to place the shockmount under
compression. Then add a second nut and tighten it up
against the first to prevent loosening.

Before dropping the mounting bolts through the
shockmounts, make sure that the phosphor-bronze
ground strap provided is located in the hollow of one
of the shockmounts so that the bolt passing through
that shockmount will also pass through the large hole
in one end of the strap. The other end of the strap
should be fastened to the bottom of the cabinet by one
of the four screws securing the shockmount involved.

(2) RELAY-RACK MOUNTING.—If the receiver
is to be mounted in a standard 19-inch relay rack, it
will be necessary to remove the four shockmounts from
the bottom of the cabinet and to attach the two angle
brackets provided to the sides of the cabinet; see
figure 3—4. The shockmounts can be taken off by
merely removing the bolts in the corners of their flange
plates. The angle brackets are symmetrical in shape
and are attached, one to each side of the cabinet, by
means of No. 8-32 x 1/2-inch long Phillip’s-head
machine screws. Five holes in each bracket line up
with five tapped inserts in each side of the cabinet;

Figure 3—4. Radio Receiver

ORIGINAL

NAVSHIPS 92676
AN/URR-35C

Section 3
Paragraph 3a

see figure 3-3. (The required screws will be found
threaded into the tapped holes in the cabinet.) Re-
moval of the shockmounts will also cause detachment
of the phosphor-bronze grounding strap, which is
ordinarily connected between one of the shockmount
mounting screws and the 5/16-inch diameter cabinet
mounting bolt which drops through the hollow core
of the shockmount. This strap will not be needed for
relay-rack mounting, but should be put in safe keeping
for possible future use.

Note

Size “A” or larger spacer panel should be used
between equipment when mounted in racks
for shore installation.

b. EXTERNAL CONNECTIONS.—External con-
nections are made to suitable connectors on Low-Pass
Filter F-304/URR-35C, which is attached to the rear
of the receiver cabinet; see figure 1-3. Cables for
making external connections to the receiver are not
supplied, but connector plugs suitable for use with
such cables are provided. The types and functions of
these plugs are indicated in figure 3—-5 and summa-
rized in table 3-1.

Procedures for fabricating a cable from coaxial
transmission line and the coaxial connector are shown
in figure 3-6.

Plug P401, provided for the power cable, has three
female contacts. Contacts A and C connect to the a-c
line, and contact B connects to ground. Pins A and C
on the four-contact audio-output connector, P402, pro-
vide a balanced output connection for any audio-fre-
quency load having an impedance between 60 and 600
ohms. Pin B of this connector is connected to ground,

R—482C/URR-35, Relay-Rack Mounting Brackets Attached and Shockmounts Removed
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and pin D is not used. Note
If the receiver audio output is to be connected in

; ; : impedance-matching transformer should
parallel with the audio output from other receivers A g

be used only as an interim measure until the

of any type, an isolating device must be used to prevent recommended amplifier can be installed.
the audio output from being severely attenuated by

an impedance mismatch, which will almost invariably

result from such connections. The isolating devices tween receptacles J401 and J404, should be con-
which should be used are as follOWs: nected to the station ground with a short length of

copper strap, not less than one-half inch wide,

The GND stud on the rear of the filter assembly, be-

(1) At the shipboard installations, use Amplifier
AM-215/U.

(2) At the shore-station installations, use Ampli-
fier AM-213/U. 4. INITIAL ADJUSTMENTS.

(3) At ship or shore installations where these @. GENERAL.
amplifiers are not available, use an impedance-match- (1) If not already in place, insert the crystal re-
ing transformer which, when connected to the quired for the desired channel of operation in the
speaker, will present a 60-ohm load to the receiver crystal holder in the left-hand compartment of the
output. (This 60-ohm impedance match provides maxi- front panel; see figure 4-1. The correct crystal fre-
mum audio power from the receiver.) quency to be used can be determined from the formula:

AUDIO OUTPUT FROM
T209,AND TERMS. i1 ANT.INPUT TOR-F

IORAISZIES v ma‘aﬁ PWR. SUP. SECT. ;:PLR- SEtTiT'gN OF
so-socpsineur T ! FCSELECTO
TOPWR.SURSECT | 1 .

. Al ™1

S - 1

' |70 69| ! H=

I []

o cidea @

71 68
RECEIVER CHASSIS P30I PIOI
CNIT-C-73847-7I75) / | — gcﬁ%gﬁfu S
ko;n&?us;;ggn J405 J 407 NI7-S-38251-1015
el ©
(NI7-C-73194-4231) T T

¥ O ' | UG-348/U
' Vs md [ & HOOD 040
' S e m‘r-s-aszsa Sors
: : ,>2:“~. =
' o 1y
[

J40I GND. 'J404 J402
© A
AN- 3lozA-14s-'rP—\__/ ~+ \—/—AN-slozn-Ms-z P
= =

UG-58/U OR UG-58A/U
r
P40I 0>
AN-3I06A-145-7S @ - \
-3057:
2?_&03 -y MCOS-2 RG-10/V
.

HOOD 0402,UG-IT7/U
AC. POUER 50 ohu ANT.  AUDIO.

\_UO“QQIAJU
ouT

AN-3106A-145-2S

THRWALME. Sl AN

Figure 3-5. Connectors and Cables for External Connections
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TABLE 3-1. CONNECTOR PLUGS SUPPLIED FOR EXTERNAL CONNECTIONS
REF. SYMBOL MATING CABLE OR WIRE
OF PLUG TYPE OF PLUG RECEPTACLE USED WITH PLUG EXTERNAL CIRCUIT

P401 AN3106-14S-7S plug, J4o01 MCOS-2 105/125-v, 50/60-cps, 1-ph.
AN3057-6 cable clamp (A.C. POWER) power source

P402 AN3106-145-2S plug, J402 TTHFWA-1-1/2| Audio output to interphone or
AN3057-6 cable clamp (AUDIO) other audio listening device(s)

P404 UG-941A/U J404 RG-10/U Antenna input (50-ohm

(50 OHM ANT.) impedance)

Crystal frequency (in mc) =
sélected channel frequency (in mc) +4-18.6 mc

12

(2) Connect one end of the a-c power cable to
the A.C. POWER receptacle on the rear of the filter,
and the other end to the a-c power source.

(3) Connect the cable from the transfer panel or
speaker-amplifier to the AUDIO receptacle on the rear
'of the filter, or plug a headset into the phone jack,
J501 on the front panel.

_ (4) Connect the antenna transmission line to the
50 OHM ANT. receptacle on the rear of the filter.

(5) |Position the receiver controls (see figure
4-1) as follows:

() OSC. switch in CRYSTAL position.
(b) N.L. switch in OUT position.
(¢) SILENCER switch in OUT position.

(d) A.F.LEVEL control turned fully clockwise.
(e) PHONES control at 8.

(f) ALIGN-REC. switch in REC. position.

(6) Place the POWER switch in its ON position.
After about four seconds the CRYSTAL neon lamp
should light, indicating that the receiver is under
crystal control and that plate power is on. If the panel
is not illuminated properly, rotate the DIMMER con-
trol to bring lamps 1501 and 1502 up to the desired
brilliance. After about two minutes’ warm-up time,
loosen the LOCK knob beside the tuning control.

b, CRYSTAL-CONTROLLED TUNING. — Rotate
the tuning control until the selected channel frequency
appears on the calibrated dial visible through the win-
dow marked MEGACYCLES. This frequency will be
equal to 12 times the crystal output frequency, less
18.6 megacycles. The dial reading will indicate ap-
proximate tuning. With no signal coming into the
receiver, the exact setting is obtained by tuning for a
maximum reading (maximum noise) on the OUTPUT
meter or on the INPUT meter. The level which will
be indicated on the OUTPUT meter should be between
—5 db and 410 db. The indication on the INPUT
meter may rise as high as 0.4 milliampere. With the

ORIGINAL

noise level on the OUTPUT meter within the speci-
fied range, zero the INPUT meter by means of the
INP. MTR. screwdriver-adjust potentiometer located
in the right-hand compartment.

Note

Because a harmonic-mode crystal is used to
control the oscillator circuit, it is possible
that, at the frequencies mentioned below,
resonance peaks will be observed at two dif-
ferent points in the frequency range when the
receiver is being tuned for a maximum indica-
tion on the OUTPUT meter.

When tuning to a channel between 225 and
233 megacycles, the second response would
occur at the high-frequency end of the band,
between 387 and 400 megacycles. Conversely,
when tuning to a channel between 387 and
400 megacycles, the second response would
occur at the low-frequency end of the band,
between 225 and 233 megacycles.

To prevent incorrect tuning of the receiver
in the 225-233 and 387-400 megacycle ranges,
the calibrated dial should be set at the ap-
proximate frequency of the desired channel.
The final adjustment should then be made by
peaking the OUTPUT meter for maximum
noise indication.

¢. MANUAL TUNING.—To operate the equip-
ment as a continuously variable, manually tuned re-
ceiver, place the OSC. switch in its MANUAL position.
This will cause the CRYSTAL neon lamp to go out.
The receiver may now be tuned to any frequency
within the 225-400 megacycle range by operation of
the tuning control, as for crystal-controlled tuning.
The sensitivity of the receiver is approximately the
same for either crystal-controlled or manual tuning
and will be greater than 8 microvolts, in series with
50 ohms, for a 10-db signal-to-noise ratio over the
entire range.

d. NOISE LIMITER.—Place the N.L. switch, lo-
cated in the right-hand compartment, in its IN posi-
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INSTRUCTIONS FOR ASSEMBLY
OF AN TYPE UG-2IA/U, UG -2IB/U, UG - 22A/U, UG - 22B/U, UG - 23A/U OR UG -23B/U
CONNECTOR TO AN TYPE RG-I0/U COAXIAL CABLE.

e SR AI,

Coeam-

’/II//,-VI{/A/I///..

MX-364A /U
® ’ ®

CABLE CLAMPING PARTS FEMALE CONTACT

—&2 I

©f R
® &

MALE CONTACT

—_— —-1 L SLIDE PART #1 OVER ARMOR AND PUSH ARMOR BACK. CUT
VINYLITE OUTER JACKET OFF, SQUARE AND EVEN, ONE [INCH

g FROM END, BEING CAREFUL NOT TO DAMAGE WIRE BRAID,

|.l 2. PUSH WIRE BRAID BACK AND CUT OFF 1/4" OF DIELECTRIC.

" PULL BRAID FORWARD AGAIN AND TAPER INWARD AT END(IF
NECESSARY FOR REMAINDER OF THIS STEP). SLIDE PART # 2 OVER

VINYLITE JACKET AND FOLLOW WITH PARTS # 3, #4 AND #5,

MAKING SURE THAT #5 CLEARS ALL BRAID WIRES AND THAT ITs

INTERNAL SHOULDER RESTS SQUARELY AGAINST END OF JACKET.

3. UNBRAID ENDS OF WIRE SHIELD AND PULL OUT PARALLEL. THEN
FOLD THESE BACK OVER PART =5 AND CUT OFF FLUSH WITH
SHOULDER ON THIS PART, CUT OFF DIELECTRIC AGAIN, THIS TIME
1% SO AS TO LEAVE 5/32" OF DIELECTRIC EXPOSED. CUT SQUARE
AND EVEN, BEING CAREFUL NDT TO NICK CENTER CONDUCTOR. CUT
OFF CENTER CONDUCTOR 3/16" FROM END OF DIELECTRIC AND TIN,
SOLDER THIS TP TO MALE OR FEMALE CONTACT. KEEP SOLDER
AND FLUX OFF OF END OF DIELECTRIC, AND REMOVE EXCESS.

4  INSERT CABLE, AS ASSEMBLED, IN PLUG OR JACK BODY AS FAR
RN e e o mny, AS IT WILL GO. PUSH PARTS # 4 AND # 3 INTO BODY, AND SCREW
K LSS 4‘*‘-7/”//’///’ N PART #2, HOLD BODY WITH WRENCH TO TIGHTEN, USING CARE
< NOT TO LET BOOY OR CABLE ROTATE. PULL ARMOR FORWARD
: OVER TAPERED PORTION OF PART # 2. CUT OFF EXCESS ARMOR
R, ////l/////// AND UNBRAID ENDS FOR A SHORT DISTANCE. BRING PART #1
FORWARD TO CLAMP ARMOR BETWEEN THE TWO TAPERED SUR-
FACES, BE CAREFUL THAT LOOSE ENDS OF ARMOR WRES DO NOT
EXTEND INTO SCREW THREADS AND JAM.

NOTE !
AN TYPE MX -364A/U CONNECTORS MUST BE USED WITH APPROVED CABLE.

Figure 3—6. Assembling Connector Plug P404 to Type RG-10/U Cable
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tion. Excessive noise at the receiving location should
be reduced by the noise limiter. Regardless of the
amount of received noise, however, cutting the noise
limiter into the receiver circuit will result in a drop
of approximately 3 db in the reading of the OUTPUT
meter. The N.L. switch may be placed in either the
IN or OUT position, depending upon the noise level
at the receiving site.

ORIGINAL

e. SILENCER.—Place the front-panel SILENCER
switch to its IN position. With no received signal, set
the SILENCER screwdriver-adjust control, located in
the right-hand compartment, at the point at which the
noise level becomes inaudible. When making this ad-
justment, be certain that the A.F. LEVEL control is
turned fully clockwise and the PHONES control is set
to 8. Restore the SILENCER switch to its OUT

position.




3 Section : NAVSHIPS 92676 INSTALLATION
AN/URR-35C

15 29 <
_-I‘ - R "'js.ﬁl“'
WEIGHT= ILB., 6 0Z. PER PAIR §
B e B 21 :
a:
' 1
J_ —__'
H
1 1+D !
LT
I
|
*®12(.189) OR. e !
5 HOLES - \
[}
I
|
—i 0 v
o s
[}
[}
1
1
]
|
Yo
1 T~ - l
R ,L :T: i
(]
i Y | '}E o
: |l si@ | o
- aSSami
L %
o} ' o =2
07 — | —=|
1 g
/" NOTE:
%0° L-H BRACKET SHOWN.
BEND OPPOSITE FOR
%R{{“ RH BRACKET
C I]I'l TIT X :: v/
T I

Figure 3-9. Relay-Rack Mounting Bracket, Outline Drawing
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Figure 3-10. Radio Receiver R—482C/URR-35, Outline Drawing
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SECTION 4
OPERATION

1. INTRODUCTION.

It is assumed that Radio Receiver R-482C/URR-35
will have been installed, and that all necessary ad-
justments will have been made according to the in-
structions in Section 3, before it has been tumed over
to operating personnel. It is also assumed that those
frequencies to which the receiver is likely to be tuned
will have been determined, and that suitable crystals
will be ready if crystal-controlled tuning is to be
used.

The operator should become familiar with all the
controls on the receiver front panel and inside the
panel compartments. With these, he will be able to
tune the receiver to any channel within the 225 to 400
megacycle range of the receiver.

2. OPERATING CONTROLS.
a. LOCATION OF CONTROLS.— All controls

which are required for ordinary operation are located
on the front panel and in front panel compartments;
see figure 4-1. Those which are used the most are
recessed into the lower part of the central portion of
the panel. The crystal and the lesser used adjust-
ments are enclosed in the compartments on either side
of the panel. The INPUT and OUTPUT meters, the
panel lamp which indicates crystal operation, and the
viewing window for the calibrated tuning dial are in
the central portion of the front panel above the re-
cessed portion.

b. FUNCTIONS OF CONTROLS.—The function of
the various front-panel controls are described below.
The paragraph number for each control corresponds
to the index number in figure 4-1.

(1) "MEGACYCLES” DIAL.—This dial indicates
the frequency, in megacycles, to which the receiver
is tuned. It is calibrated directly in megacycles,

(2) “INPUT” METER.—The INPUT meter pro-
vides a relative indication of the input signal level.
It may also be used as a tuning indicator.

(3) “CRYSTAL” INDICATOR LAMP.— This
lamp glows whenever the receiver is being operated
with crystal control. The receiver must then be tuned

to the frequency determined by the crystal in the
CRYSTAL holder (19).

(4) “OUTPUT” METER.—The OUTPUT meter
is calibrated in decibels (db). It shows the swength
of the audio output and has a zero db reference level
of 6 milliwatts into a 600-ohm line.

(5) FUSE.—The two line fuses (numbers 5 and 7

ORIGINAL

in figure 4-1) are mounted in extractor-post holders,
They protect the receiver circuits against damages
which would be caused by short circuits or by other
circuit faults.

(6) “INP. MTR.” ADJUSTMENT.—This screw-
driver-adjustment controls the sensitivity of the
INPUT meter circuit. Use it to set the meter reading
at zero when there is no signal being received.

(7) FUSE.-The second line fuse, as mentioned
in subparagraph (5) above.

(8) SPARE FUSE.-A spare fuse, which is iden-
tical to either of the two operating fuses, is mounted
in a fuse clip on the inside ‘of the right-hand compart-
ment door.

(9) "N.L.” SWITCH.—The N.L. (noise limiter)
switch permits the operator to switch the noise limiter
circuit IN or OUT of the receiver circuit. The manner
in which it is used will be determined by the amount
of noise at the receiver location.

(10) “SILENCER” CONTROL.— This screw-
driver-adjust potentiometer is used to set the operating
threshold of the silencing circuit. It is normally ad-
justed just beyond the point which cuts off the audio
output in the absence of a received signal.

(11) “AF. LEVEL” CONTROL.—The A.F.
LEVEL control is a screwdriver-adjust potentiometer.
It is the gain control for the audio-frequency section
in the receiver. Its adjustment will depend on the re-
quirements of the reproducing equipment connected to
the AUDIO output on the Low-Pass Filter at the rear
of the receiver.

(12) HEADPHONES JACK.-This jack is the
contact receptacle into which the plug for any stand-
ard headset can be connected. Lift the spring-loaded
dust cover for access.

(13) “POWER"” SWITCH.—The POWER switch
is used to turn the entire receiver ON or OFF.

(14) *'PHONES" CONTROL.-This conwol ad-
justs the volume of the audio output at the headphones
jack. It is used to control the headphones volume
level after the A.F. LEVEL control has been preset
to some specific gain, as required by the auxiliary
listening equipment connected to the AUDIO output
connector at the rear of the receiver (see subpara-
graph (11) above).

(15) **SILENCER’’ SWITCH.-This control per-
mits the operator to switch the silencer circuit IN or
OUT of the receiver circuit. Use of the silencer cir-
cuit is determined by operating requirements and con-
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ditions at the receiver location.

(16) “DIMMER” CONTROL.—The DIMMER
control adjusts the intensity of the tuning dial illum-
inating lamps.

(17) *“LOCK"'.-When this knob is turned to its
extreme clockwise position, as indicated by the arrow
directly above it, the tuning control is locked at the
frequency to which it is tuned. This prevents acci-
dental detuning of the receiver. It releases when it is
turned counter-clockwise.

(18) TUNING CONTROL.~This is a knob with a
crank handle. It is used to tune the receiver. The
crank handle permits rapid tuning, and the larger knob
aids fine-tuning after an approximate frequency setting
has been made,

'"}-nuun ?

MEGACYCLES Dial

INPUT Meter (M501)

CRYSTAL Indicator Lamp (I503)
OUTPUT Meter (M502)

Fuse (F201)

INP. MTR. Adjustment (R218)

Fuse (F202)

Spare Fuse (F203)

N.L. Switch (S202)

SILENCER Threshold Control (R247)

SvmNaMmEWNE
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(19) "CRYSTAL” HOLDER.—The CRYSTAL
holder serves as the mounting for the type CR-24/U
crystal which is used for crystal-controlled operation.
It is necessary to have a crystal mounted in this
holder, even though it is not in use, in order to manu-

ally tune the receiver to the frequencies as indicated
on the MEGACYCLES dial.

(20) *'OSC’" SWITCH.-The position to which the
OSC. switch is set determines the mode of operation
for the receiver. When it is in the CRYSTAL position,
the receiver tuning is crystal-controlled. When the
switch is in the MANUAL position, the receiver tun-
ing is manually operated.

(21) “ALIGN-REC.” SWITCH. — This switch
controls the functional operation of the INPUT meter.

ouTRuT

11. A.F. LEVEL Control (R255)
12. Headphones Jack (J501)

13. POWER Switch (5502)

14. PHONES Gain Control (R502)
15. SILENCER Switch (S501)

16. DIMMER Control (R501)

17. Tuning LOCK (E502)

18. Tuning Control (C101, C102)
19. CRYSTAL Holder (Y201)

20. OSC. Switch (S203)

21. ALIGN-REC. Switch (S201)
Figure 4—1. Radio Receiver R—482A/URR-35, Operating Controls
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When the switch is in the normal REC. position, the
meter functions as an input-level meter. When the
switch is set to ALIGN, the input meter may be used
by maintenance personnel for the purpose of aligning
the oscillator, first doubler, second doubler, and trip-
ler grid circuits. For normal receiving operation, this
switch should always remain in the REC. position.

3. MODES OF OPERATION.

4. MANUAL TUNING.—W ith manual tuning, the
receiver can be tuned continuously through the 225 to
400 megacycle range in one band, in the manner of
any standard superheterodyne receiver. The entire
range is covered with 19 complete turns of the tuning
control, which stops automatically at each end of the
tuning range. As the control is rotated, the frequency
to which the receiver is tuned is indicated on the cal-
ibrated MEGACYCLES dial, through the viewing win-
dow in the panel directly above. No adjustments other
than the rotation of this control are necessary, though
it may be desirable at times to adjust the volume or to
switch the noise limiter and silencer circuits in or
out.

b. CRYSTAL-CONTROLLED TUNING.—Crystal-
.controlled operation allows the receiver to be tuned,
at any given time, to only the channel determined by
the crystal installed in the CRYSTAL holder in the
left-hand compartment. This mode of operation has
advantages of stability and freedom from drift, and an
inherent ability to produce sharper tuning. The es-
sential difference between manual- and crystal-con-
trolled tuning is that the oscillator frequency is fixed
by the crystal during crystal-control, and is free-
running to track with the tuning of an incoming r-f
signal during manual-control.

4. OPERATING THE RECEIVER.

a. PREPARATION FOR OPERATION.

(1) Insert the plug for a headset into the front-
panel jack and position the receiver controls (see fig-
ure 4—1) as follows:

(a) ALIGN-REC. switch in the REC. position.

(b) N.L. switch at OUT position.

(c) SILENCER switch at OUT position.

(d) A.F. LEVEL control turned fully clockwise

(e) PHONES gain control at 8.

(f) OSC. switch in position for desired mode of
operation. Use the CRYSTAL position for crystal-
controlled tuning, or the MANUAL position for tuning.

(2) Set the POWER switch at ON, If the receiver
has been prepared for crystal-controlled operation
(OSC. switch at CRYSTAL), the CRYSTAL neon lamp
should light approximately four seconds after power
is applied. Rotate the DIMMER control to adjust the
illumination on the MEGACYCLES dial as desired.
After about two minutes of warm-up time, loosen the
LOCK knob and proceed with the instructions in sub-
paragraph b or c below, as applicable.

ORIGINAL
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Note
The receiver sensitivity is better than 8 micro-
volts for a 10-db signal-to-noise ratio, and is
the same for either crystal-controlled or
manual operation.

b. CRYSTAL-CONTROLLED TUNING.-If it is not
already in the holder, insert the crystal required for
the desired channel of operation in the CRYSTAL
holder. Determine the correct crystal frequency from
the formula:

Crystal frequency (in mc) =
selected channel frequency (in mc) +18.6 mc

12

Be certain that the OSC. switch is in the CRYSTAL
position. Then rotate the tuning control until the
selected channel frequency appears through the MEG-
ACYCLES window on the calibrated dial. This fre-
quency will be 18.6 mc less than 12 times the crystal
fundamental frequency. Turn the tuning control care-
fully to the exact setting for a maximum reading on
the OUTPUT meter or on the INPUT meter. If no sig-
nal is coming into the receiver, the maximum reading
on the OUTPUT meter will indicate maximum noise.
If no signal is coming into the receiver, the INPUT
meter should indicate zero; if it does not, readjust the
INP. MTR. control, located in the right-hand compart-
ment, to correct the situation.

Note

Because a harmonic-mode crystal is used to
control the oscillator circuit, it is possible
to obtain two resonance peaks, at the fre-
quencies mentioned below, at two different
points in the tuning range of the receiver
when it is tuned for a maximum indication on
the OUTPUT meter.

When you tune to a frequency between 225
and 233 mc, the second response would oc-
cur at the high-frequency end of the band,
between 387 and 400 mc. Conversely, when
tuning to a frequency between 387 and 400
mc, the second peak would occur at the low-
frequency end of the band, between 225 and
233 mc.

To prevent incorrect tuning of the receiver
in these ranges, set the calibrated dial to
the approximate frequency of the desired
channel, and make the final adjustment for a
peak on the OUTPUT meter without tuning to
the opposite end of the tuning range.

¢. MANUAL TUNING.—When the OSC. switch is
in the MANUAL position, the receiver can be tuned
to any frequency in the range of 225 to 400 mc by ro-
tating the tuning control on the front panel. The fre-
quency is shown on the MEGACYCLES dial. When
there is no signal being received, the indication on
the OUTPUT meter should be between —5 and +10 db.
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If the indication on the INPUT meter is other than
zero, readjust the INP. MTR. control, located in the
right-hand compartment. When tuning in a signal, tune
for the maximum indication on the INPUT meter.

Note

There must be a type CR-24/U crystal in the
CRYSTAL holder in order to obtain correct
frequency tuning during manual operation.
The crystal frequency will not affect the
tuned frequencies other than to track actual
tuned frequencies with indications on the
MEGACYCLES dial.

d. SILENCER OPERATION.—If desired, the si-
lencer (squelch) circuit may be put into operation by
placing the SILENCER switch at its ON position, and
then adjusting the SILENCER control in the right hand
compartment for the desired silencing level.

Note

In setting the SILENCER control, use ex-
treme care to prevent loss of weak signals,

The silencing level should ordinarily be the point
at which noise just becomes inaudible under the con-
ditions of no-signal input, with the A.F. LEVEL
control set for maximum and the PHONES gain con-
trol set at 8. Further silencing entails the danger of
squelching weak signals which it might be desirable
to hear. On the other hand, restraint in the use of
silencing to less than a complete silencing of noise,
in the hope of picking up very weak signals, is use-
less because signals which do not exceed the noise
level will not be intelligible in any case. Silencing
beyond the minimum necessary for noise suppression
would be permissable in the situation where a known
signal is anticipated, and where the signal is known
to be strong enough to override the ‘‘squelching”
effect of the silencer circuit.

e. NOISE-LIMITER CIRCUIT.—If the noisec level
is excessive when a signal is being received, the N.L.
switch in the right hand compartment may be set to
its IN position. This circuit acts as a noise-peak
limiter and is effective in the reduction of interference
or noise peaks of high intensity and short duration.
For this reason, it may not always be effective in lim-
iting commutator hum and similar continuous noises,
where no large abrupt peaks are present. Because the
noise-limiter circuit may cause slight distortion of
deeply modulated signals, it should be switched off
whenever receiving conditions permit.

NAVSHIPS 92676
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Note

Use of the noise-limiter circuit will reduce
the OUTPUT meter indication about 3 db.

f- "INPUT” METER.—The INPUT meter pro-
vides an approximate indication of the level, in micro-
volts, of the incoming signal. However, the relation
between the level of the incoming signal and the
position of the meter pointer is not linear. Further-
more, this relation will vary with the frequency at
which the receiver is operated. It will also vary
slightly between any two receivers operating at the
same frequency, It is therefore desirable that a cali-
brated chart be prepared, correlating measured values
of signal level with corresponding INPUT meter read-
ings. A typical chart is shown in table 4-1.

To prepare such a chart for an individual receiver,
disconnect the antenna input cable from the 50 OHM
ANT. receptacle and substitute the output of a cali-
brated r-f signal generator having a 50 ohm output
impedance. Tune the receiver and the signal generator
to the same frequency. With known values of input, it
is only necessary to record the INPUT meter readings
as they correspond to various r-f signal strengths.

TABLE 4-1. TYPICAL "INPUT" METER
CALIBRATION

INPUT (MICROVOLTS) “INPUT"” METER READING

0.5 03

1.0 07

25
10
50
100
1,000
10,000

$8&k8328

5. DE-ENERGIZING THE RECEIVER.

In order to completely de-energize the receiver, it is
only necessary to place the front-panel POWER switch
in its OFF position.

ORIGINAL
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SECTION 5
OPERATOR'S MAINTENANCE

1. GENERAL.

Although maintenance of a radio equipment is
primarily the responsibility of technical personnel, it
is nevertheless essential for the operator to keep
watch over the equipment during use in order that mi-
nor defects may be discovered, and either corrected or
reported before major trouble develops.

It is suggested that the routine operational check
outlined below be made at the beginning of each
watch, or when operation is resumed after more than
six or eight hours of idleness.

2. ROUTINE OPERATIONAL CHECK.

The checks tabulated in table 5-1 should be made
hourly during operation, and at the beginning of each
watch.

3. EMERGENCY MAINTENANCE.

a@. GENERAL.—In addition to making the routine
checks outlined in table 5-1, the operator should be
sufficiently familiar with the equipment to be able
to rectify minor damage during battle or in other peri-
ods of emergency when technical aid is not immedi-
ately available. Under such conditions, tube and fuse
failures will be the most likely and the most frequent
causes of trouble. The information in the following
paragraphs is provided to enable operating personnel
to recognize these symptoms which indicate trouble
in these components.

Notice to Operators
Operators shall not perform any of the fol-
lowing emergency maintenance procedures
without proper authorization.

b. REPLACEMENT OF FUSES.—The two 2-am-
pere, 250-volt, type 3AG fuses located in the right

hand panel compartment, F201 and F202, are the only
fuses used in Radio Receiver R—482C/URR-35; see
figure 4—1. These protect the 115-volt, 50/60 cps pri-
mary circuit in the power transformer. If one of these
fuses blows, replace it with another which has exactly
the same rating, and then only after the circuit has
been examined to make sure that no obvious fault ex-
ists. The Standard Navy Stock Number for these fuses
is N17-F-16302-100.

WARNING

Never replace a fuse with one of higher rat-
ing unless continued operation of the re-
ceiver is more important than the probable
damage to it. If a fuse blows out immediately
after replacement, do not make a second re-
placement until the cause of the trouble has
been corrected.

A spare fuse, F203, is mounted in clips on the in-
side of the panel compartment door. Additional spare
fuses should be kept at hand for replacement use. If
fuse F201 and/or fuse F202 blows following a re-
placement, it is possible that the rectifier tube, V301,
is faulty, and the operator may try replacement of this
tube. (Refer to paragraph 3¢ below). However, if this
fails to correct the trouble, further servicing must be
entrusted to qualified maintenance personnel.

¢. REPLACEMENT OF ELECTRON TUBES.—The
full complement of electron tubes used in Radio Re-
ceiver R-482C/URR-35 is shown in table 1-4. These
tubes are all located in either the preselector unit, or
in the IF/AF section or the power supply section of
the receiver chassis. Their locations are shown in
figures 2—2 and 7-4.

Access to tubes in the IF/AF section is gained by

TABLE 5-1. ROUTINE OPERATIONAL CHECK CHART

WHAT TO CHECK

HOW TO CHECK

REMARKS

Dial lamps Check visually to see that lamps are lighted when Failure of one lamp is fault in lamp.
DIMMER control is rotated to maximum clockwise Failure of both probably indicates
position. power failure. Check fuses and A.C.

POWER input connection.
CRYSTAL neon Check visually to see that lamp glows when OSC. switch Unlighted lamp indicates loss of plate
glow lamp is in CRYSTAL position. voltage. Failure of lamp itself very

unlikely.

Receiver operation

Turn A.F. LEVEL control to maximum clockwise posi-
tion and throw SILENCER switch to OUT position.
OUTPUT meter should indicate noise output.

A reading of between —5 db and +10
db on OUTPUT meter indicates
normal operation of receiver.

External cables and

connectors intermittent connection.

Check connectors at rear of receiver for looseness or

Loose connections may cause inter-
mittent operation.

ORIGINAL
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releasing the four fasteners in the corners of the front
panel and withdrawing the chassis as far as the
mechanical stops will permit. Access to tubes in the
power supply section is gained by releasing these stops
as shown in figure 3=2, and removing the chassis from
the cabinet. To gain access to the tubes in the pre-
selector, the shielding covers at the left side of the
chassis must be removed. This is best done with the
chassis resting on its right side. If the receiver fails
to operate, but the dial lamps remain lighted indicat-
ing the presence of primary power, the cause may be
attributable to tube failure. Since it will not be known
which tube has failed, each tube in the receiver
should be replaced with a tube, of the same type and
known to be good, in the following order until the de-
fective one is located: first, those in the power supply

8.2
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section; next, those in the IF/AF section; and finally,
those in the preselector.

Note

In the receiver, as shipped from the factory,
all tubes are of "reliable” construction except
for the type GAKG audio output tube (V210),
When making replacements, use ‘‘reliable’”’
tubes wherever possible.

The type 5654/6AK5W pentode utilized in the re-
ceiver is similar to a type 6AKS pentode. Also, the
type 5726/6AL5W twin diode is similar to a type
6ALS. In an emergency, a 6AKS or GALS may be used
to replace its counterpart.

ORIGINAL
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SECTION 6
PREVENTIVE MAINTENANCE

1. GENERAL.

While Radio Receiving Set AN/URR-35A has been
designed and built to give as continuous and trouble-
free operation as possible, a certain amount of wear and
deterioration must be expected in any apparatus of
this nature. If detected and corrected at an early stage,
trouble from these causes can be minimized. However,
if nothing is done until trouble actually occurs, a
serious shut-down may be necessary at a time when
use of the equipment is most needed.

2. ROUTINE MAINTENANCE CHECKS.

Since wear and deterioration, though they represent
potential trouble, are not always evident in them-
selves, it is essential to continued trouble-free opera-
tion that certain vital points be inspected periodically,
and that necessary replacements and adjustments be
made when discovered. Such systematic inspection and
adjustment will increase the efficiency and life of the
equipment.

Note

THE ATTENTION OF MAINTENANCE
PERSONNEL IS INVITED TO THE RE-
QUIREMENTS OF CHAPTER 67 OF THE
BUREAU OF SHIPS MANUAL, OF THE
LATEST ISSUE. PERSONNEL ARE ALSO
REQUESTED TO READ THE SAFETY IN-
STRUCTIONS INCLUDED IN THE FRONT
MATTER OF THIS BOOK.

A practical working schedule is outlined in this
section. However, it may be found desirable to modify
this schedule as experience dictates, since the exact
intervals at which certain maintenance procedures
must be performed will be determined by such factors
as the operating schedule of the station or ship, and
prevailing atmospheric conditions.

Suggested routines for periodic electrical and
mechanical inspection are given in the routine main-
tenance check chart, table 6-1.

Note

To gain access to the wiring and components,
release the four fasteners in the corners of

ORIGINAL

the front panel and withdraw the chassis as
far as the mechanical stops will permit. Then,
release the stops as shown in figure 3-2 and
remove the chassis from the cabinet.

3. LUBRICATION.

a. GUIDE RAILS AND ALIGNMENT PINS.-To
facilitate removal of the chassis from the cabinet,
apply a thin coat of ball and roller bearing lubricant,
Navy Specification 14-L-3, to the top of each guide
rail and to the guide pins in the cabinet. Apply it very
sparingly to these parts whenever it is required. The
guide rails and pins are shown in figure 3-3.

Note

When ordering lubricant, Navy Specification
14-L-3, refer to Standard Navy Stock Num-
ber W14-L-84-900 for 1-b can, or W14-L-
84-910 for 5-1b can.

b. DIAL DRIVE MECHANISM.-If operation of the
dial-drive mechanism becomes sluggish due to ac-
cumulated dust and grit in the gears, it may be advis-
able to clean and relubricate the gears, as explained
in figure 6—1. To clean the gears, use a small brush
generously charged with Dry Cleaning Solvent 140F
(FED. SPEC. P-5-661b) and start with the top gear
and work down. To relubricate, apply a coating of the
above-mentioned lubricant to the teeth of the acces-
sible gears, using a suitable camel’s-hair brush
(Standard Navy Stock Number 38-B-725).

Note

When ordering Solvent 140F, refer to Federal
Stock Number WM6850-274-5421 for a 5-
gallon can. '

4. RE-TROPICALIZATION.

In manufacture, Radio Receiver R-482C/URR-35 is
not tropicalized as a complete assembly, but instead,
use is made of materials and parts which are either
inherently moisture- and fungus-resistant, or which
have been tropicalized individually prior to assembly
in the receiver. Since the repair parts provided are
identical with the parts used in the equipment, pre-
tropicalized parts will be replaced with pre-tropical-
ized parts and the over-all resistance of the equipment
to moisture and fungus should be unaffected.

&1
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TABLE 6-1. ROUTINE MAINTENANCE CHECK CHART

WHAT TO CHECK

HOW TO CHECK

PROCEDURE

Monthly

Chassis

Remove chassis from case and inspect for loose parts or
leads, and for parts damaged due to overheating.

Tighten all loose screws, and all screws on
terminal strips. Check all components
showing distress for deviation from de-
sign values, and replace if necessary;
also check circuits involved.

Receiver sensitivity
and gain

Check as outlined in par. 3 of Section 7.

If sensitivity or gain is low, receiver will
require tube replacement or alignment
as outlined in par. 4 of Section 7.

Cables and connectors

Detach cables and examine insulation for possible dam-
age. Examine cable connectors for loose, bent or dirty
contacts; also for damaged threads and loose cable
clamp screws.

If dirt or grease is present on contacts,
clean with Dry Cleaning Solvent
140F (Fed. Stk., No. WM6850-274-
5421, Fed. Spec, P-8-661b).

Front panel and sub-
panel controls,
switches, knobs, etc.

Check for looseness of switch and control mounting
nuts. Check for missing or loose knobs.

Tighten loose nuts, replace missing knobs
and tighten loose knobs. A Bristol set-
screw key for tightening knob setscrews
is mounted at rear of sub-panel.

Blower operation

Check blower operation by closing contacts of thermo-
static switch S301 (on rear of chassis behind pre-
selector). This can be done by gently probing switch
with an insulated rod when receiver is connected up
for bench testing. (WARNING: 115v ac is present
at S301.)

If closing of contacts fails to start blower,
check connections to blower and blower
capacitor. If necessary to replace blower,
follow removal instructions given in
par. Gb of Section 7. If blower is ex-
cessively noisy, replace bearings as out-
lined in par. 64 of Section 7.

Electron tubes

Check all electron tubes in mutual-transconductance tube
tester, such as Tube Tester TV-3/U series. Replace
any tube having transconductance value of less than
75 percent of normal. After test, replace each tube in
its original socket.

When making tube replacements, the
“reliable” models of all types should
be used whenever possible.

Quarterly

*Air filters

Remove filter units from inside of cabinet by sliding the
snap-slide fasteners and inspect.

Clean with solution of hot water and
dishwashing compound (Fed. Stk.
No. GTT7930-269-1278). Let filters
dry thoroughly.

Dip in Military Symbol —2190T or —3100
lubricating oil, or equivalent (SAE 30
or 50), using heavier oil (—3100 or
SAE 50) at higher operating tempera-
tures. Let excess oil drain off for about
one-half hour.

Semi-Annvally

Receiver chassis and
cabinet

Inspect receiver chassis, top and bottom, for loose parts,
assemblies and chassis assembly screws. Inspect for
dirt on tube sockets and in preselector housing. Inspect
cabinet for loose mounting screws on track slides and
shock mounts. Check for damage to parts due to
overheating, etc.

Use a small brush (SNSN 38-B-375)
charged with Dry Cleaning Solvent
140F (Fed. Stk. No. WMG6850-274-
5421, Fed. Spec. P-S-661b).

Dial-drive mechanism

Observe smoothness of dial operation, and inspect gears
in drive mechanism visually for evidence of grit and
dirt in teeth.

If operation of dial drive indicates that
the gears are sticky or binding, clean
and re-lubricate in accordance with par.
3, this section, and figure 6-1.

* In installations at shore stations or in a ship which is tied up at a pier, the dust content of the air may be high. In such
cases it is advisable to clean the air filters monthly or weekly, if necessary.

6-2
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SECTION 7
CORRECTIVE MAINTENANCE

1. LOCALIZATION OF TROUBLE.

Corrective maintenance covers that phase of the care
of the equipment dealing with the location and cor-
rection of trouble that has already occurred, and
which is beyond the province of the operator to at-
tempt to correct. For this work it is assumed that
technical personnel with radio training are available.

WARNING

VOLTAGES ARE PRESENT IN THIS
EQUIPMENT WHICH ARE DANGEROUS
AND WHICH MAY BE FATAL IF CON-
TACTED. OBSERVE ALL SAFETY PRE-
CAUTIONS; REFER TO THE SAFETY
NOTICE INCLUDED IN THE FRONT
MATTER OF THIS INSTRUCTION BOOK.

An important part of remedying defective equip-
ment operation lies in the development, and proper
use, of a systematic method of localizing the source of
trouble to one particular stage or component of the
receiver, or to as small a portion of the receiver as

possible. Proper isolation of a source of trouble to a
definite portion of the circuit is a time saver, in that
it becomes possible to avoid the detailed inspection of
those parts of the circuit which may be completely
trouble-free.

For the most part, localization of the source of
trouble can be accomplished by conventional “signal-
tracing” methods. This method of trouble shooting
entails a stage-by-stage check, starting either at the
input of the receiver and tracing ahead, or at the out-
put and checking backward, until a signal interrup-
tion is encountered. Regardless of the direction of
checking, the defective stage will probably be that in
which the signal first was found to be faulty.

2. TROUBLE SHOOTING.

a. GENERAL.—With the equipment properly in-
stalled, any irregularities which occur in the perform-
ance of the receiver will be attributable either to mis-
adjustment of one or more of the controls, or to the
failure of some part.

FAILURE

‘‘Report each failure of the equipment,
whether caused by a defective part, wear,
improper operation, or an external cause.
Use ELECTRONIC FAILURE REPORT form
DD 787. Each pad of the forms includes
full instructions for filling out the forms and
forwarding them to the Bureau of Ships. How-
ever, the importance of providing complete
information cannot be emphasized too much.
Be sure that you include the model desig-
nation and serial number of the equipment
(from the equipment nameplate), the type
number of the major unit (from the major unit
nameplate), and the type number and refer-
ence designation of the particular defective
part (from the instruction book). Describe
the cause of the failure completely, continu-
ing on the back of the form if necessary.
Do not substitute brevity for clarity. And
remember — there are two sides to the failure

report - - -

REPORTS

“*'YOUR SIDE"”
Every FAILURE REPORT is a boost for you:
1. It shows that you are doing your job.
2. It helps make your job easier.
3. It insures available replacements.
4. It gives you a chance to pass your know-
ledge to every man on the team.

""BUREAU SIDE"’
The Bureau of Ships uses the information to:
1. Evaluate present equipment,
2. Improve future equipment,
3. Otder replacements for stock.
4. Prepare field changes.
5. Publish maintenance data.

Always keep a supply of failure report forms
on board. You can get them from the nearest
District Publications and Printing Office."’

7-0
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In most cases it will be possible to localize a par-
ticular fault from the general nature of the trouble
encountered. Faulty or abnormal action of a particular
control will often indicate the particular section of the
receiver, and the specific portion of the circuit in
which the trouble lies. Reference to the schematic dia-
gram of figure 7-26, and to the simplified diagrams of
figures 2-1 and 2—4 through 2-12 will aid in local-
izing particular faults,

In the case of the IF/AF chassis, a stage-by-stage test
is simplified by the incorporation of several test jacks
in the equipment. In the power supply circuits, where
the signal to be traced is a supply voltage, the proce-
dure to be used is basically the same, except that the
voltage will be traced from the output back to the
power transformer, rather than from stage to stage.
In the preselector,’a stage-by-stage check is relatively
difficult to accomplish. However, trouble in the pre-
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selector can be verified by means of the sensitivity and
gain measurements outlined in paragraph 3 of this
section. Thereafter, the trouble can be localized to a
particular stage by means of voltage and resistance
measurements.

b. TROUBLE-SHOOTING CHART.—In tracing
faults, an orderly and systematic procedure should be
followed. The trouble-shooting chart, table 7-1, gives
the symptoms of troubles commonly encountered in
the left-hand column, the possible causes of these symp-
toms in the middle column and suggested corrective
measures in the right-hand column .

Table 7-2 indicates approximate test input-signal
levels which are required at the various i-f and a-f
stages to produce a specified output. Reference to this
table may often provide a rapid means of determining
which stage or stages require repair or realignment.

TABLE 7-1. TROUBLE-SHOOTING CHART

ORIGINAL

SYMPTOM PROBABLE CAUSE REMEDY
1. Panel lamps do not light when 1. @ DIMMER control improperly 1. @ Turn control clockwise.
POWER switch is placed in ON adjusted.
poaition, . Panel lamps burned out. b. Replace lamps 1501 and 1502,
c. Line fuse(s) blown. c. Replace fuse F201 and/or F202,
d. No primary power. d. Cable disconnected at J401, Pri-
mary power cable defective.
Open circuit between J401
and J405 in filter.
2, Line fuses blow repeatedly when| 2. @ Replacement fuses of incorrect 2. a. Use 2-amp fuses.
replaced. size.
b. Rectifier tube defective. b. Replace V301,
c. Filter capacitor shorted. c. Replace C301 and/or C303.
d. Short circuit in primary, power d. Check tube-socket and terminal
supply or filament circuits. board resistance; replace
defective parts.
3. Blower does not operate after 3. a Low ambient temperature. 3. a None-normal condition,
receiver has been operating
epepinty b. Thermostatic switch defective. b. Replace 8301,
c. Blower-motor-capacitor defec- c. Replace C304.
tive.
d. Blower motor defective. d. Repair or replace blower.
4, CRYSTAL panel lamp does not | 4. @ OSC. switch contacts defective. 4, a. Clean, repair or replace 5203,
glow with OSC, switch in
CRYSTAL position; receiver b. Neon lamp burned out. b. Replace lamp 1503,
otherwise operative,
5. Same as symptom 4, except 5. @ Rectifier tube defective. 5. a. Replace V301,
Lr;ogg::atl;wei:.gheither position b. Defective part or circuit in power b. Check and trouble-shoot
® * supply. power supply.
6. Receiver inoperative with OSC. |6. @ Crystal not installed in CRYSTAL| 6. a Install crystal of proper
switch in MANUAL position, holder, or crystal frequency frequency.
inoperative in CRYSTAL not between 20,1125 and
position. 35.2167 mec.
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TABLE 7-1. TROUBLE-SHOOTING CHART (Cont)

SYMPTOM

PROBABLE CAUSE

REMEDY

7. INPUT meter cannot be set to
zero with INP, MTR. potentio:
meter

8. Weak signal, evidenced by low
readings on both INPUT and
OUTPUT meters.

9. Intermittent signal, evidenced
by erratic indications of both
INPUT and OUTPUT meters.

10. No received signal, evidenced by
no signal indications on both
INPUT and OUTPUT meters.

11. No audio output and no-signal
indications on OUTPUT meter;
normal reading on INPUT me-
ter. (SILENCER switch in OUT
position.)

12. Same as symptom 11, except
SILENCER switch in IN
position.

7-2

8. a

€.

C.

10,

11. a

12,

CRYSTAL-holder contacts
dirty or sprung.

2nd i-f stage defective.

Meter circuit defective.

Defective antenna circuit.

I.F. GAIN control set
incorrectly.
Defective tube in i-f section.

Defective tube in preselector.

I-f stages out of alignment.

Preselector out of alignment.

Defective part if i-f section.

Defective part in preselector.

Defective tube in i-f section or
preselector.

Loose or defective cable or

connector,

Defective bypass capacitor.

Same as item 8.

Defective tube in detector,
silencer, AGC or noise
limiter circuit.

Defective part in silencer or
AGC circuit.

SILENCER control set
improperly.

C.

[

10.

11. a

12,

Clean, repair or replace holder
XY201.

Replace V204; trouble-shoot
circuits.

Check meter M501 and circuit
resistors.

Check antenna, cable, connections|
in P404, J404, J407, and P101,
Replace or repair as required.

Readjust R233; see par. 4e, this
section.

Check V201 to V20T; replace
weak tubes.

Check V101 to V109; replace
weak tubes.

Check IF/AF gain; see par,
3c (1), this section. Realign if
necessary; see par. 4c and 4d,
this section.

Check preselector gain; see par.
3c(2), this section. Realign if
necessary; see par. 4f and/or
4g, this section.

Check voltages and resistances;
replace defective part.

Same as g, above.

Tap each tube to locate defec-
tive one and replace.

Check all cables and connectors
in receiver and filter; check
external cables.

Check all bypass capacitors in
r-f and i-f stages.

Same as item 8.

Check V206, V207, and V208;
replace faulty tube.

Check voltages and resis-
tances; replace defective
part.

Readjust SILENCER potentio-
meter R247; see par. 4d of
Section 4.
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TABLE 7-1. TROUBLE-SHOOTING CHART (Cont)

SYMPTOM PROBABLE CAUSE REMEDY
13. No signal indication on OUTPUT 13. Defective part in meter 13. Check meter M502 and asso-
meter; normal audio output. circuit. ciated chokes and capacitors;

replace defective parts.

14. Audio output distorted. 14, a. Same as item 1la 14, a. Same as item 11a
b. Defective a-f filter or coupling b, Check voltages and resis-
capacitor; open grid-leak tances; replace defective
resistor. part.
c. AGC circuit defective. c¢. Check V207 and V208; replace

defective tube. Check vol-
tages and resistances at all
stages connected to AGC line
and check all parts; replace
defective parts.

15. Excessive hum in audio 15. a. Defective filter capacitor 15. . Replace C301, C302 and/or
output. in power supply. C303.
b. Audio grid return open. b. Check grid resistors in a-f
stages.
c. Defective tube. c. Check V206 and V208 for heater-

to-cathode leakage; replace
if necessary.

d. Heater-bias circuit defective. d. Check voltage and resistance
at heaters V206 and V208;
replace defective part,

16. No audio output with N.L. 16. a. Defective tube. 16. . Replace V206.

switch in IN position.
b. Coupling capacitor shorted. b. Replace C223,

17. Noise limiter does not limit 17. a. Same as item 16. 17. a. Same as item 16.
noise impulses with N.L.
switch in IN position. b. Defective part in limiter or b. Check voltages and resistances;

detector circuit. replace defective part.
TABLE 7-2. I-F AND A-F TEST DATA
*INPUT SIGNAL
INPUT TEST POINT **OUTPUT
FREQUENCY AMPLITUDE

L111, adjusting screw 18.6 mc 21 pv —4 v at J201
Ji01 18.6 mc 250 pv —4 v at J204
V201, pin 1 18.6 mc 4 pv 10 db on OUTPUT meter
V203, pin 7 1.775 me 95 pv 10 db on OUTPUT meter
J201 1.775 me 43,000 pv —4 v at J204
V204, pin 1 1.775 me 530 pv 10 db on OUTPUT meter
V205, pin 1 1.775 me 17,000 pv 10 db on OUTPUT meter
V209, pin 7 1000 cps 17 mv 10 db on OUTPUT meter
V209, pin 3 1000 cps 360 mv 10 db on OUTPUT meter
V210, pin 1 1000 cps 2v 10 db on OUTPUT meter

* 18.6- and 1.755-mc input signals modulated 30 percent at 1000 cps and applied to input test point through 0.01-uf
capacitor. (Capacitor not required at J101 and J201.) A-f test signal applied to input test point through 0.1-uf capacitor.
** Output obtained for following receiver conditions: OSC. switch in CRYSTAL position with no crystal installed in
holder, ALIGN-REC. switch in REC. position, SILENCER switch in OUT position, N.L. switch in OUT position, A.F.
LEVEL control fully clockwise with no audio load connected. Voltages at J204 measured with electronic multimeter
(ME-25/U series, Navy Model OBQ series, or equivalent).
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PRESELECTOR - LEFT SIDE COVERS REMOVED

r———— =

RO
A(NOTE 11)

vo
RO RO
V=2(NOTE 10}

5654/6AKSW
Xv204

NOTES:

1. MEASUREMENTS MADE AT XV101 THROUGH XV109'FROM TOPS OF SOCKETS
(LEFT SIDE OF PRESELECTOR) WITH ALL TUBES IN PLACE EXCEPT TUBE
UNDER MEASUREMENT.

2, MEASUREMENTS MADE AT XV201 THROUGH XV210 AND XV301 THROUGH
XV303 FROM BOTTOMS OF SOCKETS WITH ALL TUBES IN PLACE.

3. ALL MEASUREMENTS MADE WITH ELECTRONIC MULTIMETER ME-25/U OR
MNAVY MODEL OBQ SERIES, OR EQUIVALENT.

4, ALL MEASUREMENTS TO GROUND, ALL RESISTANCES IN OHMS, ALL VOLT-
AGES DC UNLESS OTHERWISE NOTED.

5. FOR VOLTAGE MEASUREMENTS, LINE VOLTAGE 115V, 60 CPS. FOR RESIST-
ANCE MEASUREMENTS, POWER CONNECTOR P401 DISCONNECTED.

6. RECEIVER CONDITIONS:
"*OSC." SWITCH IN ""MANUAL"" POSITION, RECEIVER TUNED TO 300 MC.
"ALIGN-REC" SWITCH IN ""REC." POSITION.
"SILENCER"" AND "N.L." SWITCHES IN "'OUT"" POSITIONS.
ANTENNA CONNECTOR P404 DISCONNECTED.

7. 7.4 VDC TO GROUND AND 6.3 VAC BETWEEN PINS 3 AND 4,
8, -8 VDC AND 230 VAC.

9. REMOVE BOTH V101 AND V102,

10. REMOVE BOTH V103 AND V104

11. REMOVE BOTH V108 AND V109,

12, IF GAIN CONTROL MAX. CW.

13, DEPENDING ON SETTING OF A.F. LEVEL CONTROL.

IF/AF AND POWER SUPPLY SECTIONS - BOTTOM VIEW

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|
|
|
I
!

|

FRONT OF RECEIVER

Figure 7-1. Tube Socket Voltage and Resistance Measurements
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¢. VOLTAGE AND RESISTANCE MEASURE-
MENTS.—The values of voltage and resistance be-
tween the pin of each tube socket and ground for the
IF/AF and power supply sections are indicated in fig-
ure 7-1. Similar readings at the tube sockets of the
preselector are also included in figure 7-1. Because of
the physical arrangement of the preselector in the re-
ceiver, these measurements must be made from the top
of each preselector tube socket after removing the tube
from the socket at which the measurements are to be
made. Unless otherwise specified in figure 7-1, all
other tubes should remain in place. Since tube-socket
voltages obtained in that manner are not indicative of
operating conditions, the actual operating voltages
(and resistances) at other pertinent test points acces-
sible on the preselector assembly are shown in figure
7-2. Similar values, measured at test jacks and from
terminal-board terminals to ground and/or other sig-
nificant points, are given in table 7-3.

The values specified in figures 7-1 and 7-2, and in
table 7-3, were obtained by using an electronic multi-
meter such as Multimeter ME-25/U series, Vacuum
Tube Volt-Ohm-Milliammeter Navy Model OBQ series,
or equivalent. The conditions under which voltage and
resistance measurements were made are as follows:
115-volt, 60-cps line voltage; receiver tuned to 300
megacycles; ALIGN-REC. switch in REC. position;
SILENCER switch in OUT position and N.L. switch
in OUT position. Resistance measurements were made

NOTES 1."RESISTANCE VALUES SHOWN ARE IN OHMS.

NAVSHIPS 92676
AN/URR—-35C

Section 7
Paragraph 2¢

with the power connector (P401) removed from the
A.C. POWER receptacle (J401).

Values of voltage and resistance as measured in the
equipment should be within 20 percent of those
specified in this instruction book.

d. ACCESS TO WIRING AND COMPONENTS.—
To gain access to the wiring and components, release
the four fasteners in the corners of the front panel and
withdraw the chassis as far as the mechanical stops will
permit. Then release the stops, as shown in figure 3-2,
and remove the chassis from the cabinet.

e. OPERATION OF RECEIVER OUT OF CABI-
NET.—If the receiver is to be operated after having
been removed from the cabinet, proceed as follows:

(1) Disconnect all external cables from the con-
nectors on Low-Pass Filter F-304/URR-35C, at the
rear of the receiver.

(2) Disengage the snap-slide fasteners, shown in
figure 3—3, which secure the filter housing to the cabi-
net and remove the filter through the front of the cabi-
net.

(3) Plug the filter into the connectors on the rear
of the receiver chassis and reconnect the external
cables to the connectors on the filter.

3. SENSITIVITY CHECK.

4. GENERAL.—The following procedure for check-
ing the sensitivity of the receiver is provided so that
the technician can determine whether or not realign-

+« VOLTAGE VALUES SHOWN ARE D-C VOLTAGES UNLESS OTHERWISE
INDICATED - MEASURED WITH ELECTRONIC VOLTMETER.

2
3. FOR CONDITIONS OF MEASUREMENT SEE PARAGRAPH 2C OF THIS SECTION.
4. TERMINAL (FEED-THROUGH TYPE) FROM MIXER PLATE,

R-F AMPLIFIER SECTION

@ ©

- SEE NOTE 4

cns c1u cis1 ‘

V =2.8 / vV 185 Iv s.znc\

V -2.8 /v 185 Iv s.znc\ /v S.ZAC\X 185 \v 55

R 100,000 R 35,000 RO

R 100,000 R 35,000 RO

R 35,000 R 85,000

OSCILLATOR-MULTIPLIER SECTION

V 6.2AC
RO

v 185
R 35,000
v-3  \\v-10 \V 133
R 100,000 R 100,000 R 39,000
Figure 7-2. Preselector Voltage and Resistance Measurements
ORIGINAL
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ment is necessary.

The procedure outlined is one which does not em-
ploy a signal generator, but instead, makes use of tube
noise as an indication of sensitivity. This method has
been selected because the frequency modulation in-
herent in most common types of signal generators
operating in the 225-400 mc range makes the sensi-
tivity appear to be greater than it actually is. The rated
sensitivity of Radio Receiver R-482C/URR-35 is bet-
ter than 8 microvolts, in series with 50 ohms, for a
10-db signal-to-noise ratio when the carrier is 30-per-
cent modulated with a 1000-cps tone. Checked with
any ordinary signal generator, this sensitivity might
appear to be better than 4 microvolts because of
slope detection of the frequency-modulated test signal.

Note

If the sensitivity and gain measurements out-

NAVSHIPS 92676
AN/URR-35C
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lined in the following paragraphs appear
normal, yet receiver performance is poor, it is
possible that a “noisy” tube is causing a faulty
indication of proper sensitivity. If so, the de-
fective tube may be found by tapping each
tube successively while listening to a headset;
in nearly all instances, "noisy” tubes are also
microphonic. Repeat the sensitivity test after
replacing the defective tube or tubes.

b. OVER-ALL SENSITIVITY.
(1) The conditions for making this test are as

follows:

(a) OSC. switch 8203 (in left compartment) in
MANUAL position.

(b) N.L. switch S202 (in right compartment)
in OUT position.

(¢) SILENCER switch S§501 in OUT position.

TABLE 7-3. TEST-JACK AND TERMINAL-BOARD VOLTAGE AND RESISTANCE MEASUREMENTS

*D-C VOLTAGE *RESISTANCE TO
TEST JACK OR TERMINAL BOARD TERMINAL 10 GROUND GROUND (OHMS)
Osc. test jack J202 —5.0 o
Diode test jack J203 =L F e
AGC test jack J204 =x5 | e
180 V test jack J205 5 | e
Terminal board E303 . e

(Power Supply Section) 2t03 6.3 ac** 52
3t02 6.3 ac** 52

4 0 0

5 6.3 ac 0

6 —4.35 28

7 185 35,000

8 105 35,000

g F EmsEE N daews

1 000 ammes O e

L e | R 7 e

12 ] ewsws 1 e

13 1.7 52

M ] e s

15 105 190,000

Terminal board E301 2L | i 0
(Power Supply Section) 22 185 35,000
23 140 39,000

2% 0l swess O s

25 0 0

26 ana LR

Terminal board E208 31 133 39,000
(IF/AF Section) 32 | eeses 1 eeees
33 140 39,000
34 —2.6 110,000

35 —4.3 30

36 -17 100,000

* Conditions for measurement: Line voltage 115 volts, 60 cps; ALIGN-REC. switch in REC. position; OSC. switch in
MANUAL position; SILENCER and N.L. switches in OUT positions; receiver tuned to 300 mc with no signal. All
measurements made with electronic multimeter (ME-25/U series, Navy Model OBQ series, or equivalent). Resistance
measurements made with power cable disconnected at A.C. POWER receptacle (J401).

** Voltage measured between terminals 2 and 3.

7-6
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(d) AF. LEVEL screwdriver-adjust control
R255 (in right compartment) turned fully clockwise.

(¢) ALIGN-REC. switch 8201 (in left com-
partment) in REC. position.

(j) Antenna input connector P404 discon-
nected from 50 OHM ANT. receptacle J404.

(g) 115-volt, 60-cps line voltage connected at
A.C. POWER receptacle J401 and receiver POWER
switch in ON position.

(2) Rotate the tuning control through its entire
range and note the readings indicated on OUTPUT
meter M502. The meter readings should not change
more than 5 db over the tuning range, and the average

reading should be +-11=+5 db.

¢. MEASUREMENT OF GAIN.—To determine
whether the gain of the preselector and the IF/AF

stages is adequate for normal sensitivity, proceed as
follows:

(1) IF/AF GAIN MEASUREMENT.

(@) Set all controls as in paragraph 35(1J, this
section, except for OSC. switch S203, which should be
set in the CRYSTAL position with no crystal inserted.

(b) Observe the reading on OUTPUT meter
M502. If this is greater than 10 db, the IF/AF gain is
satisfactory, and the gain of the preselector should
next be checked. If the reading is below 10 db, then
all tubes (V201 and V203 to V210) in the IF/AF
chassis should be tested and those found to be weak
or defective replaced. If all the tubes are normal, the
i-f stages should be realigned according to the pro-
cedure given in paragraph 4c of this section.

(2) PRESELECTOR GAIN MEASUREMENT.
(a) Set all controls as in paragraph 35(1), this
section (OSC. switch in MANUAL position).

() Rotate the tuning control back and forth
through the frequency range and lock it in the posi-
tion at which the reading indicated on OUTPUT
meter M502 is lowest,

(¢) If this minimum reading is at least 1 db
higher than the reading obtained when measuring
IF/AF gain, in paragraph 3¢(1) (b) above, the pre-
selector gain is acceptable.

(d) If the reading is not 1 db higher, the volt-
age between the adjusting screw of L111 (see figure
7-9) and ground should be measured with a d-c elec-
tronic voltmeter, first with OSC. switch S203 in the
CRYSTAL position (with no crystal inserted), then
with the switch in the MANUAL position. If the po-
tential thus measured is at least 0.2 volt more nega-
tive with the switch in the MANUAL position, the
oscillator-multiplier section of the preselector is oper-
ating properly, and the next step should be the testing
of the tubes (V101 to V105) in the r-f section. If the
potential measured is not 0.2 volt more negative, then
the tubes (V106 to V109) in the oscillator-multiplier
section should be checked.

ORIGINAL
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(e) If all tubes (V101 to V109) in the pre-
selector are normal, r-f alignment should be under-
taken according to the procedure given in paragraph
4f (or 4g) of this section.

4. ALIGNMENT PROCEDURES.

a. EQUIPMENT REQUIRED. — The following
equipment is required for proper alignment of the r-f
and i-f stages of Radio Receiver R-482C/URR-35:

(1) RF Signal Generator AN/URM-25 series,
Navy Model LP series, or equivalent signal generator
having output impedance of 50 ohms.

(2) RF Signal Generator AN/URM-26 series, or
equivalent.

(3) Multimeter ME-25/U series, Vacuum Tube
Volt-Ohm-Milliammeter Navy Model OBQ series, or
equivalent.

(4) Insulated alignment tool H201 and alignment
and alignment loading tool H203, both mounted in
clips on receiver chassis; see figure 7—4.

b. PREPARATION OF RECEIVER FOR
ALIGNMENT.

(1) Remove the receiver chassis from the cabinet
and stand it on its right side.

(2) Make connections to Low-Pass Filter F-304/
URR-35C, following the procedure in paragraph 2e,
this section.

(3) Set the SILENCER and N.L. switches to their
OUT positions.

WARNING
WHEN THE RECEIVER IS SET UP FOR
BENCH TESTING, AND THE ‘‘POWER"
SWITCH IS "‘OFF”’, DANGEROUS VOLTAGES

ELECTRONIC
MULTIMETER
ME-25/U OR
NAVY MODEL |9 ©Q
OBQ SERIES
SIGNAL
GENERATOR RADIO
NAVY MODEL JI0I RECEIVER
LP SERIES 186 Mc |R-482C/URR-35
OR EQUIVALENT TEST
JACK
o_—.{

Figure 7—3. Bench Test Set-Up for I-F Alignment
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ARE STILL -PRESENT AT THE FOLLOWING
POINTS:

FUSE HOLDERS XF201 AND XF202 AT THE
RIGHT SIDE OF THE FRONT SUB-PANEL;
SEE FIGURE 7-4.

TERMINALS 9 AND 10 ON POWER SUPPLY
TERMINAL BOARD E303; SEE FIGURE 7-13.

¢. ALIGNMENT OF I-F SECTION. (See figure
7-3).

(1) Connect the output of RF Signal Generator
AN/URM-25, or Navy Model LP, or equivalent, to
18.6-mc test jack J101 (see figure 7—-4). Use type RG-
58/U cable for connections.

NAVSHIPS 92676
AN/URR-35C

CORRECTIVE MAINTENANCE

(2) Tune the receiver to 218 megacycles, remove
the type CR-24/U crystal from the CRYSTAL holder,
set the OSC. switch to CRYSTAL and place the
ALIGN-REC. switch in the REC. position.

(3) Set the POWER switch to its ON position
and allow the receiver to warm up for about five
minutes,

(4) Adjust the signal generator for 30 percent
modulation at 1000 cps, and tune it to 18,602 kc.

Note

Refer to figures 7-4 and 7-5 for the loca-
tions of test jacks, i-f transformers and their

V201 H201 T203 L301 Y202 T301
V301 V303 C301 C303 H203 BL 301
P101 V302 T202 301 V203 T204 C302
1
L1 Jm . o b\ Wi V210
P EmuRlNNnmE
Claa - Ay WEA % T205
c115 . ’ o s Lo\
c1s4 : N A B
T201 . h - o1
. e J
c151 ~—
clia : . V204
c143 ™Y
c113 . — 1202
c142 ¥ T206
T209 . J204V2
-~ 09
c228 .
Vat J205
c149 - =
ci12 2 — 203
cia1
. e \/ 205
c140 ' /208
T210
c105 ' T 208
L V206
R233 I V207
5203 " 40
s201 '
H202 TN &
1502, X1502

c237 R217

1501
X1501

E209 c214

L205 c242

1503
R216 X1503 L203

Figure 7-4. Radio Receiver R—482C/URR-35, Top View—Identification of Components
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terminals, and controls, as well as for the
use and location of alignment tool H203.

\(S) Connect the electronic multimeter between
AGC test jack J204 and ground.

“=(6) Adjust the signal generator output for a
reading of —3 volts on the electronic multimeter.

“X7) Turn LF. GAIN control R233 fully clock-
wise.

*~ (8) Connect the electronic multimeter between
oscillator test jack J202 and ground. Adjust trans-
former T203 for a meter indication of —5 volts.

Note

It is possible to mistune transformer T203,
since —5 volts is neither a maximum nor a
minimum reading. To ensure correct adjust-
ment, first turn the adjusting screw fully
counterclockwise. Then turn the adjusting
screw clockwise until the first maximum is

T201

T202

T203

T204 {
(1

{ (4)
T205
(n

(4) (1) (4 (1)
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reached. Turn the screw counterclockwise
until a reading of —5 volts is obtained on the
multimeter.

- . '
(9) Reconnect the electronic multimeter between

test jack J204 and ground.

=== (10) Tune transformer T210 for a maximum
indication on the electronic multimeter.

~=s 11) Ground the alligator clip of the alignment
loading tool, H203, and set the notch of the hooked
probe against terminal 4 of transformer T208. Tune
the secondary of transformer T208 for maximum indi-
cation on the electronic multimeter by turning the ad-
justing screw on the bottom of the transformer.

Note

The alignment loading tool, H201, reduces the
Q of tuned circuits. In order to avoid misadjust-

NOTE:

NUMBERS IN PARENTHESES
REFER TO TRANSFORMER
TERMINALS

—— — ——
T206 T207 T210 T208

Figure 7-5. Use of Alignment Loading Tool and Identification of I-F Transformers

ORIGINAL
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ment of double-tuned transformers because of
mutual inductance between the windings, it is
necessary to load the transformer primary when
tuning the secondary, and to load the secondary
when tuning the primary.

—==(12) Place the notch of the alignment loading
tool on terminal 1 of transformer T208 and tune the
primary by turning the adjusting screw at the top of
the transformer for maximum indication on the elec-
tronic multimeter,

—=== (13) Repeat steps (11) and (12) at transformers
T207, T206, T205 and T204, in that order.

Note

While aligning these transformers, reduce the
output of the signal generator in order to
maintain an indication of approximately —4
volts at the electronic multimeter. This will
prevent the development of a strong AGC
signal, which might result in mistuning the
i-f stages.

=~ (14) Tune the secondary of transformer T202
for maximum indication on the electronic multimeter
by turning the adjusting screw at the bottom of the
transformer.

—==15) Tune the primary of transformer T202 for
maximum indication on the electronic multimeter by
turning the adjusting screw at the top of the trans-
former.

—==(16) Tune the secondary of transformer T201 for
maximum indication on the electronic multimeter by
turning the adjusting screw at the bottom of the
transformer.

—amg (17) Tune the first mixer plate inductance, L122
(located at the top of the preselector, as shown in

figure 7—10), for maximum indication on the electronic _

multimeter.

s (18) Repeat steps (10) through (17) until no
changes in alignment occur. The over-all i-f selectivity
curve appears in figure 7-6.

d. ALIGNMENT OF AGC TRANSFORMER T210.
(See figure 7-3.)

(1) Perform steps (1) through (5) of paragraph
4c, this section.

(2) Turn the output control of the signal gen-
~erator to zero and note the AGC voltage, as indicated
on the electronic multimeter. Increase the signal gen-
erator output until the AGC voltage just starts to
increase.

7-10
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- am— 1 . Sem——

1000

o] |

ATTENUATION RATIO

IREINEY,

1.0 \.._ _/
18.500 18.550 18.600

18.650 18.700

FREQUENCY IN MEGACYCLES
Figure 7-6. Typical I-F Selectivity Characteristic

~—=(3) Tune transformer T210 (see figure 7—4) for
minimum indication on the electronic multimeter.
e. I.F GAIN ADJUSTMENT.

(1) Connect the electronic multimeter between
test jack J204 (see figure 7—4) and ground.

(2) Set the OSC. switch to its MANUAL posi-
tion.

s (3) Tune the receiver throughout its entire range

to find the lowest AGC voltage as indicated by the
electronic multimeter.

——=4) If the AGC voltage on the electronic multi-
meter is other than —2.3 volts, adjust it to that value
by means of I.LF. GAIN control R233, shown in figure
7—4. 'If it is not possible to adjust the AGC voltage
to —2.3 volts, set it to the greatest negative voltage
that can be obtained, which should be at least —2.0
volts. A maximum AGC voltage of -less than —2.0
volts indicates a faulty receiver.
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f. ALIGNMENT OF PRESELECTOR.
(See figure 7-7.)

WARNING

A D-C POTENTIAL OF 180 VOLTS IS PRE-
SENT AT SOME OF THE INDUCTANCE AND
CAPACITOR TRIMMER SCREWS AND AT
SOME OF THE TRIMMER-INDUCTANCE
LOCKING SCREWS (SEE FIGURE 7-10). WHEN
LOOSENING OR TIGHTENING THE IOCK-
ING SCREWS BE CERTAIN THAT RECEIVER
POWER IS OFF. USE INSULATED ALIGN-
MENT TOOL H201 (FIGURE 7-4) FOR ALL
SPLINED TRIMMER-SCREW ADJUSTMENTS.

~——(1) De-energize the receiver and remove the
shielding covers from the preselector. Loosen the lock-
ing screws on trimmer inductances L103, L104, L107,
L108, L111, and L112 (see figure 7—8 and 7-9) about
one-eight of a turn, using the Bristol wrench H202
(figure 7—4) mounted near the dial-drive assembly. Re-
place the shielding covers.

— (2) Connect the output of RF Signal Generator
AN/URM-26, or equivalent, to the 50 OHM ANT.
input connector, J404, on the low-pass filter. Adjust
the output attenuator of the signal generator for mini-
mum output, )
~—(3) Install a crystal, in the receiver CRYSTAL
holder, which corresponds to some channel frequency
between 230 and 234 megacycles, as determined by the
formula:

Crystal frequency (mc) =
Selected channel frequency (mc) +4-18.6 mc

12

ELECTRONIC
MULTIMETER
ME-25/U OR
NAVY MODEL (9 @
0BQ SERIES

SIGNAL
GENERATOR
AN/URM-26

OR EQUIVALENT

RADIO
RECEIVER

1404 R-482C/URR-35

ANT.

L s ¥

Figure 7-7. Bench Test Set-Up for R-F Alignment
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E—

THREADED
INSERT

e -

Figure 7-8. Details of Trimmer Inductances
L103,1104,L107,L108,L111 and L112

Place the OSC. switch in its CRYSTAL position and
tune the receiver to the channel frequency selected.
Lock the tuning control.

Note
Refer to figures 7-9, 7-10 and 7-11 for lo-
cations of preselector tuning and adjust-
ments and test points referenced in the
following procedures.

\(4) Connect the electronic multimeter between
first-doubler-grid test point C122 and ground. Tune
oscillator inductance L114 for maximum indication on
the meter.

Note

The oscillator, second doubler and tripler-
grid adjustments, steps (4), (5), (6), (13),
(14) and (15), may be made by setting the
ALIGN-REC. switch to ALIGN and tuning
for a maximum indication on the INPUT
meter. Use of the electronic multimeter,
however, is the preferable procedure.
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(5) Place the probe of the electronic multimeter ———— (7) Place the probe of the electronic multimeter
on second-doubler-grid test point Cl124 and tune on the trimmer screw of mixer-grid inductance L111
second-doubler-grid inductance L115 for a maximum and tune tripler-plate inductance L112 for a maximum
meter reading. meter reading.

___(6) Place the probe of the electronic multimeter
on tripler-grid test point C131 and tune tripler-grid
inductance L117 for a maximum meter reading.

(8) Connect the electronic multimeter between
AGC test jack J204 and ground; see figure 7—4,

TRIPLER PLATE N o
INDUCTANCE ——1—" ‘ MIXER GRID
TRIMMER ' G- INDUGTANCE
LII2 | . TRIMMER
19 - wf o ViE e L
vils it el & g ‘
INDUGTANCE 12 —— s °
TRIMMER . -1
Lio8 2 180 YOLTS O | o o v
St
; . . 2ND R-F GRID
USE INSULATED e-'n—-_..l..h___ JNDUCTANGE
¢ 9 TRIMMER
ADJUSIN!_H& & . ¢ ¢ © v o L|07
IST R-F PLATE | || © Ol 9
INDUCTANCE . ——- .06
TRIMMER ) = )
LI04 ¢ Tt
< © € < €
IST R-F GRID
INDUCTANCE
TRIMMER
LIO3
_ ™ 0104
N
0103 3 s - 010!
: TOP OF

CHASSIS

OSCILLATOR- R=F
MULTIPLIER AMPLIFIER
SECTION SECTION

Figure 7-9. Preselector Viewed from Left Side of Chassis, Showing Alignment Adjusting Screws
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Note
__The adjustments in steps (9), (10), (11),
(18), (19), and (20) may also be made by
using the INPUT meter (M501), with the
ALIGN-REC. switch in the REC. position,
instead of an electronic multimeter, for tun-
ing indication.
—(9) With its modulation off, tune the signal gen-
erator for a maximum reading on the meter. The
output attenuator should then be adjusted to give a
reading of approximately 4 volts on the multimeter
(0.4 on the INPUT meter).

- (10) Using alignment tool H201, tune the r-f am-
plifier and mixer inductance trimmer screws for maxi-
mum meter readings, in the following order:

(@) Mixer-grid inductance L111.

(b) Second r-f plate inductance L108.
(¢) Second r-f grid inductance L107.
(d) First r-f plate inductance L104.
(e) First r-f grid inductance L103.

While tuning, reduce the output of the signal gen-
erator as necessary to keep the electronic multimeter
reading at approximately 4 volts (0.4 on the INPUT
meter).

<_(11) Set the OSC. switch to MANUAL. Notice
that when this is done, the electronic multimeter read-
ing may drop to about 2 volts (0.2 on the INPUT
meter). Now tune oscillator inductance L114 until the
meter reading is a maximum.

— (12) Set the OSC. switch to CRYSTAL, install
a crystal corresponding to some channel frequency
between 391 and 395 mc, set the tuning dial to the

NAVSHIPS 92676
AN/URR-35C
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crystal channel selected, and lock the tuning dial.

(13) Place the probe of the electronic multi-
meter on first-doubler-grid test point C122 and tune
oscillator trimmer capacitor Cl148 for a maximum
meter reading.

Note

In tuning the trimmer capacitors, a slight
amount of capacitance is added to the circuit
by the presence of the alignment tool. It is
therefore necessary to compensate for this
capacitance by tuning the trimmers slightly
beyond maximum, in a clockwise direction,
so that the electronic multimeter will read
a maximum when the alignment tool is
removed from the trimmer screw.

—— (14) Place the probe of the electronic multimeter
on second-doubler-grid test point Cl124 and tune
second-doubler-grid trimmer capacitor C147 for a
maximum meter reading.

(15) Place the probe of the electronic multimeter
on tripler-grid test point Cl131 and tune tripler-grid
trimmer capacitor C145 for a maximum meter reading.

(16) Place the probe of the electronic multimeter

—on the trimmer screw of mixer-grid inductance L111
and- tune tripler-plate trimmer capacitor C146 for a
maximum meter reading.

(17) Connect the electronic multimeter between

“&GQ test jack J204 and ground; see figure 7—4.

(18) Tune the signal generator for a maximum
m‘%g on the meter. The output attenuator of the
signal generator should then be adjusted to give a
reading of approximately 4 volts on the electronic

c140 c142 claa
1ST R-F GRID 2ND R-F GRID MIXER GRID
CAPACITANCE CAPACITANCE CAPACITANCE
- TRIMMER kil TRIMMER c149 TRIMMER
1ST R-F PLATE 2ND R-F PLATE
INSULATOR CAPACITANCE CAPACITANCE Tﬂ:ﬁ?,,g;:,;ﬁ
T
RIMMER TRIMMER TUNING
ADJUSTMENT
' \
¢
® K2
i _ . — %
. e - ¥ & -

Figure 7-10. Preselector Viewed from Top Side of Chassis, Showing Alignment Adjusting Screws
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c147
c145 2ND DOUBLER cl14g
TRIPLER GRID GRID OSCILLATOR E116
CAPACITANCE CAPACITANCE CAPACITANCE INSULATOR
TRIMMER TRIMMER TRIMMER L114
Cc146 L117 L115 OSCILLATOR
TRIPLER PLATE TRIPLER GRID 2ND DOUBLER TUNING
CAPACITANCE TUNING GRID TUNING INDUCTANCE
TRIMMER INDUCTANCE INDUCTANCE

Figure 7-11. Preselector Viewed from Bottom Side of Chassis, Showing Alignment Adjusting Screvss

multimeter (0.4 on the INPUT meter).
T——(9) Using alignment tool H201, tune the r-f am-

plifier and mixer trimmer capacitors for a maximum
reading on the electronic multimeter, in the following
order:

(@) Mixer-grid capacitor C144.

(b) Second r-f plate capacitor C143.
(¢) Second r-f grid capacitor C142.
(d) First r-f plate capacitor C141,
(e) First r-f grid capacitor C140,

—20) Set the OSC. switch to MANUAL. Note that
when this is done, the electronic multimeter reading
may drop to about 2 volts (0.2 on INPUT meter).
Now tune oscillator trimmer capacitor C148 until the
meter reading is a maximum; refer to the note follow-
ing step (13).

—21) Repeat steps (4) through (20) until no
further adjustment of the trimmer capacitors is neces-
sary to align the high-frequency alignment point.

Note

Always terminate alignment by aligning the
preselector at the high-frequency alignment

point.

7-14

(22) After alignment of the preselector de-
energize the receiver and remove the preselector shield-

ing covers. Tighten the trimmer-inductance locking
screws carefully, so that the adjustments will not be
disturbed.

~ (23) Check the alignment of the receiver by
making the sensitivity and gain measurements out-
lined in paragraph 3 of this section.

g. ALIGNMENT OF PRESELECTOR IF ALIGN-
MENT-POINT CRYSTALS ARE NOT AVAILABLE.
—The following procedure must be used if crystals
which will tune the receiver to the required alignment
frequencies are not available. This procedure describes
a different method of aligning the oscillator sta
only. Alignment of the other stages of the preselector
remains as described in paragraph 4f, above.

(1) Set up, near the receiver, a heterodyne fre-
quency meter such as a Navy Model LM or LR series,
which will cover the range of 10-18 megacycles, or
the range 20-35 megacycles, and couple it, through a
d-c blocking capacitor, to capacitor C123, located on
the oscillator side of the preselector; see figure 7-14,

(2) Set the tuning dial of the receiver to 232
megacycles, throw the CRYSTAL-MANUAL switch to

ORIGINAL
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MANUAL, and install any crystal.

The frequency of the crystal used in this case
is immaterial, but a crystal of some frequency
must be in the crystal holder for MANUAL oper-
ation because of capacity effects.

(3) Tune the frequency meter to 20,883 or
10,441.5 kilocycles.

(4) Tune oscillator inductance L114 until it is
adjusted as near as possible to zero beat in the fre-
quency-meter headphones.

(5) Proceed with steps (5) through (10), inclu-
sive, of paragraph 4f, this section.

(6) Set the tuning dial of the receiver to 393
megacycles,

(7) Tune the frequency meter to 34,300 or 17,150
kilocycles.

(8) Tune oscillator trimmer capacitor C148 until
it is adjusted as near as possible to zero beat in the
frequency-meter headphones.

(9) Proceed with steps (14) through (19) and
steps (21) through (23) of paragraph 4f, this section.
When repeating the alignment, in accordance with the
instructions of step (21), do not perform steps (4),
(11), (12), (13) and (20).

5. AUDIO-FREQUENCY RESPONSE.

The audio-frequency response characteristic for
Radio Receiver R-482C/URR-35 appears in figure
7-12. Since there are no adjustments in the a-f stages
of the receiver, any significant variation from the re-
sponse curve must indicate a defective circuit or
component.

6. REPAIR AND REPLACEMENT OF PARTS.

4. GENERAL.—The repair and replacement of most
of the parts of Radio Receiver R-482C/URR-35 is
straightforward, involving only the removal of mount-
ing hardware and the unsoldering of connecting wires.

OUTPUT IN DB
L
C
_—
.
/

4] 100 000 10000
FREQUENCY IN CYCLES PER SECOND

Figure 7-12. Typical Audio Response Characteristic
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However, the procedures in this paragraph are in-
cluded for the parts specified because the parts are
so located that special precautions must be taken,
and/or preferred repair procedures followed.

The locations of all components in the radio re-
ceiver are shown in figures 1-3, 2-2, 2-3, 3-3, 7-4,
7-13, 7-14, and 7-16 through 7-20.

b. BLOWER BL301.—Blower BL301 is located in
the right rear corner of the cabinet, as shown in figure
7—-4. To remove it, proceed as follows:

(1) Remove the chassis completely from the cabi-
net (see paragraph 24, Section 3).

(2) Turn the catch on plug P302 counterclockwise
to free it from the flange on receptacle J301. Remove
the plug from the jack.

(3) Remove the four mounting screws which hold
the fan housing to the chassis frame.

(4) Lift the blower assembly out of the chassis
frame.

¢. BLOWER CAPACITOR C304.—The blower ca-
pacitor, C304, is located underneath blower BL301 in
the right rear corner of the chassis. To obtain access
to the capacitor for any purpose, remove the blower
(paragraph Gb above) and the capacitor will be ex-
posed.

d. BLOWER-MOTOR BEARINGS.—An exploded view
of blower BL301 is shown in figure 7—-15. This shows
the locations of the two sets of bearings which are
located, one at each side of the armature on the motor
shaft. When the operation of the blower motor gets
noisy, replace these bearings, using the following
procedure:

(1) Remove the blower, BL301, from the chassis
according to instructions in paragraph 6b above.

(2) Use socket head screw wrench H202 (see
figure 7-4) to loosen the two setscrews which hold
the impeller wheel to the shaft. Remove the impeller
wheel from the shaft.

(3) Remove the three tie bolts, accessible from
the rear of the end bell.

(4) Withdraw the armature with its associated
washers. Do not lose any of the three washers or the
retaining ring.

(5) Remove the two ball bearings from the arma-
ture shaft, using a bearing puller. If necessary, con-
struct one according to the instructions in figure 7-15.

(6) Fit new ball bearings on the shaft, using an
arbor press or other suitable bearing installer tool.
Use the proper bearing in each position. Front bearing
0308 has a Y%-inch bore and a %-inch outside dia-
meter. Rear bearing 0309 has a 3/16-inch bore and a

!4-inch outside diameter.

(7) Reassemble the blower in the reverse se-
quence of disassembly. Be certain that the three
washers and the retaining ring are properly positioned
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at the end of the shaft before it is placed in the
housing.

(8) Replace the blower on the receiver chassis,
reversing the procedure specified in paragraph 6b,
this section.

e. POWER TRANSFORMER T301.—Power trans-
former T301 is located in the right rear corner of the
chassis immediately behind blower BL301; see figure
7-4. Its removal entails unfastening the rear panel of
the chassis and separating it from the chassis far

R211 R303

R302 R308 R266

R307
R301 »

R212

E201
UNDERNEATH

R209
R267 %)

R264

R213

R210 \

R259 _

P , A

R215,R220 220 :
UNDERNEATH

R257 l

R221

R222

R268

R256
R251

R231 |E204 | E203

R255 R229 R240
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enough to provide an additional half-inch clearance
above the 'transformer. To accomplish this, proceed as
follows:

(1) Unsolder the wiring from the terminals of
T301; see figure 7—14. Identify each wire in some
manner if there is any likelihood that the preformed
arrangement of these wires will be disturbed before
connections are restored.

(2) Remove the nuts from the four transformer-
mounting studs.

R309 R306 R205,R206

R310 E302 UNDERNEATH
5 E301
— E303

b R263

S— R249

———— £ 207
R201

R233

R242
E206
- - R241
R245
R252

R265
R224

E205 | R239| R237| RS01| R225

R230 RS02 R238 E208

UNDERNEATH

Figure 7-13. Radio Receiver R—482C/URR—35, Bottom View—Identification of All Resistors and Terminal Boards
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l -
cz211 y Cl46
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EER L Cl45
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Figure 7-14. Radio Receiver R—482C/URR-35, Bottom View—Identification of All Components
Except Resistors and Terminal Boards
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(3) Unfasten the rear panel by removing:

(@) Three screws connecting the rear panel to
the left side panel.

(b) Three screws connecting the rear panel
to the right side panel.

(¢) Three screws (horizontal row) connecting
the rear panel to the bed of the chassis.

(4) Pull the rear panel away from the chassis far
enough to permit removal of transformer T301, but
no farther, as excessive displacement will place a strain
on the leads to connector P101, and to thermostatic
switch S301.

(5) To restore the original transformer, or to
substitute a replacement for it, reverse the foregoing
procedute, making sure that all transformer leads are
reconnected to the proper respective terminals. If the
leads have become mixed, consult the color-coding
legend on the wiring diagram, figure 7-28.

f. DIAL-DRIVE ASSEMBLY.—The dial-drive as-
sembly is located between the front panel and the front
sub-panel of the receiver, as shown in figure 7—4. It is
further illustrated in figure 6-1. To remove this assem-
bly, it is necessary to remove the entire front panel,
in accordance with the following procedure.

(1) Remove the tuning knob and the knob on
the tuning LOCK by using the right-angle portion of
the Bristol-type socket wrench provided, H202.

(2) Unsolder the leads to the INPUT and OUT-
PUT meters (M501 and M502, respectively).

(3) Remove the 11 Phillips-head screws on the
front panel which are relatively larger than the re-
maining 24 similar screws (not including the four
large panel fasteners in the corners of the panel), and
lower the top of the panel onto the bench.

(4) Remove the dual dial-light assembly from
the top of the dial-drive assembly.

(5) Remove the drive arm of the flexible cou-
pling between the dial drive and the preselector, by
loosening the setscrews in its hub.

(6) Remove the three mounting screws which
secure the dial-drive assembly to the preselector.

(7) The procedure for the installation of a new
dial-drive unit or the reinstallation of the old one,
and replacement of the front panel, etc. is the reverse
of the foregoing procedure, except that after the drive
assembly, dial lights and front panel have been replaced,
steps must be taken to properly align the calibrated
tuning dial with the position of the capacitor plates
in the preselector. Proceed as follows:

(8) Turn the dial-drive tuning shaft until 225 is
indicated on the MEGACYCLES dial.

(9) Turn the driven member of the flexible
coupling, attached to the preselector shaft, until the
shorter sides of the rotor plates of the ganged capaci-
tors in the preselector are flush with the stator plates,
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as viewed from the top. These may be seen by remov-
ing the left side shielding covers.

(10) Engage the drive member of the flexible
drive with the driven member without disturbing the
position of the latter, and tighten the setscrews in the
hub of the drive member on the output shaft of the
dial-drive mechanism.

g- PRESELECTOR. — Removal of the preselector
and the reinstallation of the repaired assembly, or the
installation of a replacement assembly, is a relatively

simple matter. However, some difficulty may be en-
countered when an attempt is made to coordinate the
performance of the ganged capacitors in the pre-
selector with the indications of the calibrated tuning
dial. It is therefore suggested that the receiver be
placed on its right side and that the following pro-
cedure be followed carefully.

(1) REMOVAL.

(@) Unsolder, at terminal board E301 (see
figure 7-13), those leads which run from the pre-
selector to the terminal board. Tag each terminal to
indicate which lead (of the original assembly or of a
substitute assembly) is to be reconnected to it.

(b) Unsolder, in similar manner, those leads
which run to terminal board E206.

(¢) Unsolder the two leads which connect the
oscillator-multiplier section of the preselector unit to
CRYSTAL holder XY201 in the left-hand panel com-
partment.

(d) At terminals 3 and 4 of i-f transformer
T201, unsolder the length of coaxial cable which con-
nects to the preselector.

(e) Take off the left side of the chassis by

removing:

1. Three screws entering the side plate from
the rear panel.

2. Three screws connecting the side plate to
the front-panel subassembly.

3. Four screws entering the side plate from
the front panel.

(f) Remove rear-panel connector P101 by re-
moving the four screws which secure it.

CAUTION

When removing the screws in the rails hold-
ing the preselector in place, as described in
steps (7) and (8) below, care must be taken
not to damage the bypass-capacitor terminals
on the unit (see figures 7-9 and 7-10) by
striking them against other parts of the re-
ceiver.

(g) On top of the chassis (see figure 7—4), note
the two rails under the insulator plate which hold the
preselector in place. Detach both rails from the rear
panel and from the front-panel subassembly by remov-
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(vio2) (vion (V105) (VI04) (VI03)
XVI02 XVIOI Cl119 XVIO5 CI53 XVIO4 XV103

Ci50

RIO3
Clo3

IST R-F AMPLIFIER
Z104

ing two screws from each rail.

(h) On the bottom of the chassis (see figure
7-13), note two similar rails under the insulator
plate which hold the preselector in place. Detach
both rails from the rear panel and front-panel assem-
bly, as outlined in step (g). Also remove two screws
securing the preselector to the bracket on the power
supply chassis.

() Turn the tuning control until 325 is indi-
cated on the MEGACYCLES dial; this should put the
arms of the flexible coupling in a vertical position.

(i) Remove the three screws which hold the
dial-drive assembly to the preselector and withdraw
the preselector from the ‘chassis.

(VIO9)
XVI0o9

(vios)
XV108 CI57

MIXER

(VIO7)
XVIio7

2ND R-F AMPLIFIER
Z106 ZI105

Figure 7-16. Socket Assemblies from R-F Amplifier Section of Preselector

(2) REINSTALLATION OF SAME PRESELEC-
TOR.—To reinstall the same preselector, reverse the
sequence of steps (a4) through (j) of preceding sub-
paragraph (1). Be certain that the screws which secure
the ganged rotor sections on the capacitor shafts face
upward as the preselector is put back in place. This
can be checked by removing one of the left side shield-
ing covers.

(3) INSTALLATION OF NEW PRESELECTOR
WITH SHAFT LOCK.—To install a new preselector
which has a shaft lock clamped to one of the capacitor
shafts at the rear of the assembly, proceed as follows:

(@) Take the flexible coupling member off the
shaft of the original preselector and place it on the

(Vioe)
XVI06 RII6

Cl39 -
R
5
/ Cle0
Li23
TRIPLER 2ND DOUBLER OSCILLATOR IST DOUBLER
Z103 Z102 ZIol
Figure 7-17. Socket Assemblies from Amplifier-Oscillator Section of Preselector
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Figure 7-18. Capacitor C101 from R-F Amplifier Section of Preselector
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Cla7
clozs

OSCILLATOR SECTION

Cl48
ClO2A

TOP VIEW BOTTOM VIEW

Figure 7-19. Capacitor C102 from Oscillator-Amplifier Section of Preselector
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STRIP  L403  C403 L408 Jaos  caos C407 407

L404

C401

C402

L402

Jao1 L401 C406

GND J4ao4 Jaoz
STUD

Figure 7-20. Low-Pass Filter F-304/URR-35C, Cover Removed

shaft of the new unit; do not tighten the setscrews in
the coupling hub.

(b) Install the preselector by reversing the
sequence of steps () through (j) of paragraph 6g(1).

(¢) Turn the tuning control until 225 is indi-
cated on the MEGACYCLES dial and lock the tuning
control.

(d) Rotate the flexible coupling member on
the preselector shaft until the two arms of the coupling
can be engaged.

(e) Tighten the setscrews in the hub of the
flexible coupling member on the preselector shaft and
remove the shaft lock from the rear of the preselector.
Do not turn the tuning control until this is done,
otherwise the equipment may be damaged.

(4) INSTALLATION OF NEW PRESELECTOR
WITHOUT SHAFT LOCK.—To install a new pre-
selector which does not have a shaft lock clamped at
the rear of the assembly, proceed as follows:

(a) Perform steps (@) through (d) of preced-
ing subparagraph (3).

(&) Remove the left side shielding covers from
the preselector and turn the ganged capacitors until
the shorter sides of the rotor plates are flush with the
stator plates.

(¢) With the drive and driven members of the

ORIGINAL

flexible coupling properly engaged, tighten the set-
screws in the hub of the driven member on the pre-
selector shaft.

b. R-F CABLE ASSEMBLIES.-Several r-f cable
assemblies are used in Radio Receiver R-482C/
URR-35 and in Low-Pass Filter F-304/URR-35C.,
Unless subjected to physical abuse or abnormal con-
ditions of operation, these cables should not require
repair or replacement. However, in the event that re-
placement is found necessary, detailed instructions
for fabrication of the cable assemblies are included
in figures 7-21, 7-22, and 7-23. Fabrication instruc-
tions for the external r-f cable used with the receiver
appear in figure 3-6.

i. ALIGNMENT TOOL H201.-Alignment tool H201
is made up of a body of white nylon, with a screw-
driver tip at one end and a short length of Bristol
wrench at the other end; see figure 7—4. The body is
four inches long, octagonal in the central section, and
cylindrical at each end. In the event of the loss of, or
damage to, this tool, caution should be observed in the
use of a substitute, since in the alignment procedures
contact is made with the tool to parts of the circuit
which may be at voltages as high as 180 volts with
respect to the chassis. If another alignment tool is not
available, repair the damaged tool in accordance with
the following procedures.
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(1) In the event of damage to the screwdriver
end of the alignment tool, a substitute can be made
from any piece of hard wood, of approximately the
same size as the alignment tool.

(2) If the Bristol-wrench end of the alignment
tool is broken, but the length of Bristol wrench is
still serviceable, proceed as follows:

(@) Square off the broken end of the nylon
body and drill a hole one-eighth inch deep into that
end, using a No. 40 twist drill.

(b) Clean off the wrench insert and mark it at
a distance of one-eighth inch from one end.

(¢) Press the wrench insert into the newly
drilled hole in the body. A suggested method of ac-
complishing this is to place both pieces, end to end,
between the jaws of a vise and apply pressure.

(3) If the wrench insert is lost or the nylon body

NAVSHIPS 92676
AN/URR-35C
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damaged beyond repair, any of the substitute materials
listed in table 7—4 may be used. In all cases, the length
of wrench used should be one-eighth inch greater than
the depth of the drilled hole.

7. COMPONENT DATA.

a. ELECTRON TUBES.—The full complement of
electron tubes for Radio Receiver R—482C/URR-35
is listed in table 1—4. The rated characteristics of each
type appear in table 7-5. Access to the tubes in the
receiver and other information pertinent to tube re-
placement are described in Section 5, paragraph 3c.

b. CRYSTALS.—ALII pertinent data for Crystal Unit
CR-24/U (Y201) and Crystal Unit CR-23/U (Y202),
used as frequency-controlling elements in this equip-
ment, are shown in figures 7-24 and 7-25, respectively.

¢. TRANSFORMERS AND INDUCTORS.—The
inductance, d-c resistance, turns ratio, wire size and
number of turns, and other miscellaneous information
(as applicable) for all transformers, chokes and coils
used in this equipment appear in table 7-6.

| RG-58/U

37

END FLARED & TINNED

END FLARED & TINNED

RG - 58/U

8¢

.. N o *% %

RG - 58/U

3¢

J404 — UG-58/U OR UG-S8A/U

SOLDER

PUSH BACK

1 RG - 58/V

9 ¢

0402
UG=ITT/U  HOOD

10 E_TO J404
. CUT BACK QUTER COVER FOR 1" FROM EMD

AN
B
2N

s
§

Sz

|l

A
A
\

. FLARE EWD OF BRAID, TIN THE FLARING AMD CUT BACK TO /4" FROM END, AS SHOWN.

1
2
3. PUSH BRAID BACK AWAY FROM END, AS SHOWM
L]

. REMOVE WSULATION AT TP FOR (/8 USING CARE MOT TO NICK INMER COMDUCTOR.
S PUSH DIELECTRIC THRU WOLE IN HOOD AND SOLDER WiRE TP TO TERMIMAL OF J404.

& BOLT HOOD TO CONMECTOR.

T PUSH FLARED END OF BRAID BACK OVER HOLE ™ HOOD AND SOLDER BARAID TO HOOD ALL AROUND.

TO ASSEMBLE TO J40OT

PROCEDURE SAME AS FOR ASSEMBLY TO J404,EXCEPT TINMED FLARING IS CUT

BACK TO 3/8° FROM ENO.

Figure 7-21. Assembling R-F Cable to Connectors J404 and J407
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TABLE 7-4. SUBSTITUTE ALIGNMENT-TOOL FABRICATION

DEPTH OF HOLE
BODY MATERIAL DRILL NO. (INCHES) WRENCH INSERT

Original nylon body 40 1/2 Allen No. 10-12
Original nylon body 38 1/2 Bristol No. 10-12
Bakelite rod, 1/4 or 5/16 36 1-1/2 Bristol No. 10-12 or

in. diameter Allen No. 10-12
Wood dowel rod, 5/16 in. 42 1-1/2 Bristol No. 10-12 or

diameter Allen No. 10-12

I wi

END FLARED & TINNED

‘:DUBLE COPPER BRAID SHIELD

—— RG - 55 /U

8¢

VINYL OUTER COVERING

TH.

L

2§
POLYETHYLENE DIELECTRIC

e

Sl

#20 AWG COPPER

\z

—] RG - 55 /U ) ?
FOLD BACK & TRIM A '
B OFF EXCESS
Lol
SOLDER —— 0105
RG -55/U 3Y
7l /]
TO ASSEMBLE TO LM
L CUT BACK OUTER COVERING AND COPPER BRAID, AND REMOVE DIELECTRIC AT TIP, TO DISTANCES PIOI
SHOWN, USING CARE NOT TO MNICK INNER CONDUCTOR. UG-347/0

2. SLIDE ITEMS "A™ AND “C” OVER CABLE, AS SHOWN

3. PUSH BACK BRAID, FOLD ENDS OVER PART “A" AND TRIM OFF ENCESS.

4. PUSH DIELECTRIC THRU LIOI.

5. SCREW TOGETHER PARTS “B" AND "C" (AFTER INSTALLATION OF PART “B" IN PRESELECTOR ).
6. TRIM END SO DIELECTRIC IS FLUSH WITH END OF LIOI, AND WIRE TIP IS 1/4" LONG.

TO ASSEMBLE TO PIOI
L CUT BACK OUTER COVERING FOR 7/8" FROM END.
2. FLARE END OF BRAID, TIN THE FLARING AND CUT BACK TO 3/8" FROM END, AS SHOWN,
3. REMOVE DIELECTRIC AT TIP FOR I/8" USING CARE NOT TO MICK INNER GONDUCTOR.
4, PUSH DIELECTRIC THRU HOLE INSIDE OF HOOD AND PUSH FLARED END OF BRAID OVER
HOLE IN HOOD AND SOLDER BRAID TO HOOD ALL AROUND.
5. SOLDER WIRE TIP TO TERMINAL OF PIOL
€. BOLT HOOD TO CONMNECTOR.

Figure 7-22. Assembling R-F Cable to Connector P101
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10 3/4
POLYE THYLENE
DIELECTRIC ————f—_COPPER BRAID SHIELD A Ay, COPPER BRAID SHIELD
: RG-58/U H 9 ’
/a4 l-.—?/s .
_']ks/a / |
VINYL OUTER COVERING | 11/2

13/4 -

RG-58/U H Y

—

FOLD BACK & TRIM
OFF EXCESS
PICK STRANDS APART
B TWIST TOGETHER

RG-58/U 4 ¢

TO PREPARE FREE END

1.CUT BACK OUTER COVERING TO DISTANCE SHOWN.

2.PICK APART STRANDS OF BRAID,PULL THESE TO ONE SIDE
OF DIELECTRIC AND TWIST TO FORM SINGLE STRAND, AS SHOWN.

3 REMOVE DIELECTRIC TO DISTANCE SHOWN USING CARE NOT TO
NICK INNER CONDUCTOR.
TO ASSEMBLE FITTING
|. CUT BACK OUTER COVERING AND COPPER BRAID, AND REMOVE DIELECTRIC AT TIP, TO DISTANCES
SHOWN USING CARE NOT TO NICK INNER CONDUCTOR.
2.SLIDE ITEMS"A"AND"C" OVER CABLE,AS SHOWN.
3. PUSH BACK BRAID,FOLD ENDS OVER PART "A" AND TRIM OFF EXCESS.

4 PUSH DIELECTRIC THRU PART "B"AND"D".
5 SCREW TOGETHER PARTS "B"AND "C" (AFTER INSTALLATION OF PART “B" IN PRESELECTOR).

Figure 7-23. Connecting R-F Cable between Inductance L122 and Transformer 7201

ORIGINAL

7-26



CORRECTIVE MAINTENANCE NAVSHIPS 92676 Section 7

pune

=

ORIGINAL

AN/URR-35C

MFR'S. PREFIX

DESIGNATION CRYSTAL FREQUENCY
CRYSTAL UNIT IN MEGACYCLES
DESIGNATION &
\cn-ooxu ) c22 y XX, X XXX
STAMP DATA ON \ | /
HOLDER ALONG
CENTER LINE EQUAL SPACING WITH ADEQUATE
SEPARATION
7 Shh
J ] ;
= ’ r—
. y
+.010
—— 375 —
+.015
555 e—. 250 >
+.035
- 1.055 -

FREQUENCY RANGE OF CRYSTALS USED = 20.1125 TO 35.2167 MC.

FIRST INTERMEDIATE FREQUENCY OF RECEIVER =18.6 MC.

HETERODYNE FREQUENCY RANGE = 241.35 TO 422.60 MC.

METHOD OF MULTIPLICATION = CRYSTAL FREQUENCY X2X2X3;SEE

SCHEMATIC DIAGRAM, FIGURE(2-5)

TEMP. CHARAGCTERISTIC = * 0,005 % DEVIATION BETWEEN - 55°* C(—67° F)
AND + 90°C(+194°F).

TEMPERATURE OF OPERATION AND CALIBRATION = —55° C (-67°F) TO

+ 90°C (+194°F)

MODE OF OPERATION = 5 TH MODE FOR 25 —50 MC. ; 3RD MODE FOR 15- 25 MC.

Figure 7-24, Crystal Unit CR-24/U, Outline and Data
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FRONT
(- 3
MFR CODE— T
CR-23/U :
o.
-E’l
czz e
HC-6/U 4
HOLDER
L ] L
050 U
+.002 Yy
486—»| -
t.008 —238% 05

. FREQUENCY OF CRYSTAL USED = 16.8250 MC.
2. SECOND INTERMEDIATE FREQUENCY OF RECEIVER=1775 MC.

3. TEMP. CHARACTERISTIC= * 0005% DEVIATION BETWEEN — 55°C (—67°F) AND +90°C (+194°F).
4. TEMPERATURE OF OPERATION AND CALIBRATION=-55°C (—67°F) TO +90°C (+I94°F).

CORRECTIVE MAINTENANCE

Figure 7-25. Crystal Unit CR-23/U, Outline and Data

TABLE 7-5. TUBE CHARACTERISTICS

TOP
00.00000 NOMINAL
FREQUENCY
MC
+.000
BOTTOM 3432005
)
750 338 —»

FILA- FILA- VOLT- NORMAL
MENT MENT PLATE SCREEN PLATE | SCREEN A€ AGE TRANS-
TUBE VOLT- CUR- VOLT- GRID VOLT- CUR- CUR- PLATE AMPL. CONDUCT.
TYPE | AGE RENT AGE BIAS AGE RENT RENT RES. FACTOR (MICRO-
) (A) V) v ) (MA) (MA) (OHMS) (MU) MHOS)
OA2WA 150 5-30
OB2WA| ... 108 yis 5-30
6AK6 6.3 0.15 180 -9 180 15 25 200K 2300
5654/ 6.3 0.175 180 =32 120 7.7 24 690K 5100
6AK5W
5670 63 03 150 -2 8.2% 6370 35 5500
DC
MAX. our-
PEAK PUT PEAK
INVERSE A-C CUR- CUR-
PLATE vours RENT RENT
VYOLT- PER PER PER
AGE PLATE PLATE PLATE
) ) (MA) (MA)
5726/ 6.3 03 330 117 9 54
6ALSW
5931 5 3 1550 550 225 675

* Plate current per section.
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REAR VIEW
0SC. MULTIPLIER SECTION

TO T201 (IF-AF SECTION)

CORRECTIVE MAINTENANCE . \

ORIGINAL

NOTE:

. ALL HOOK-UP WIRE TO BE #22-7/.0126 STRANDING,I000V INS.,
TYPE WL WITH EXTRUDED NYLON JACKET PER JAN-C-T6.

2."J"INDICATES #20 BARE TINNED COPPER WIRE (SOLID)PER ASTM-B33-46.

| Figure 7-27. Preselector Wiring Diagram
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PARTS LISTS

NAVSHIPS 92676

AN/URR—35C

SECTION 8

PARTS AND SPARE PARTS LISTS
(AND MISCELLANEOUS TABLES)

TABLE 8-1. LIST OF MAJOR UNITS

Section 8
Major Units

SYMBOL GROUP

QUANTITY

NAME OF MAJOR UNIT

DESIGNATION

STANDARD NAVY
STOCK NUMBER

101-599 1 Receiver, Radio, including ) R-482C/URR-35 F16-Q123947-0100
101-199 1 Amplifier-Converter (Preselector)
201-299 1 IF/AF Section
301-399 1 Power Supply Section
401-499 1 Filter, Low-Pass F-304/URR-35C
501-599 1 Front Panel Section and Cabinet
ORIGINAL
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TABLE 8-3.

MAINTENANCE PARTS KIT

KEY
DESIGNATION

QUANTITY

C105
Cl116
C118
C161
C201
C401
E110
L301
T201
T202
T204
T205
T209
T301
Y202

Section 8
Maintenance Parts Kit



8 Section NAVSHIPS 92676 PARTS LIST
Cross Reference Parts List AN/URR-35C
TABLE 8-4. CROSS REFERENCE PARTS LIST
JAN KEY JAN KEY STANDARD NAVY KEY
DESIGNATION SYMBOL DESIGNATION SYMBOL STOCK NO. SYMBOL
CB11PX330K Cl103 RC20GF471K R126 N16-C-18659-4509 C105
CC21CJ030C C210 RC20GF472K R201 N16-C-19073-8581 C205
CC21CK010C C108 RC20GF473K R110 N16-C-19239-6981 C201
CC21CK1R5C C110 RC20GF474K R109 N16-C-19892-7801 C301
CC21SH050C C126 RC20GF683K R120 N16-C-22137-2611 C237
CC21SH150K cl121 RC20GF684K R237 N16-C-27186-4675 C103
CC21UJ470] C129 RC30GF222K R113 N16-C-28975-1601 Cl17
CC26SL101K C224 RC30GF332K R124 N16-C-29265-3006 C159
CE52C700M C237 RC30GFG681K R265 N16-C-29375-8076 C220
CM20B221K C220 RC42GF102K R302 N16-C-29660-8801 Cl119
CM20B471K C208 RC42GF122K R307 N16-C-30167-1867 C133
CM20C151) C117 RC42GF220K R301 N16-C-30167-1876 C153
CM20D201] C159 RC42GF330K R244 N16-C-31090-3800 C403
CM35B103K C213 RC42GF562K R104 N16-C-33622-5222 C213
CM35B152K C234 RV4ATSA253A R247 N16-C-46371-9609 C401
CM35B472K C227 RV4ATSAS02A R218 N16-C-71585-4777 L118
CPOGSAG 0202 RV4ATSAS04C R255 N16-C-72730-3773 L403
CPG1B1EF105V C302 RV4ATSC102C R502 N16-C-72749-4693 L116
CPG61B6EF504X C228 ST42D S201 N16-C-72793-6430 L123
CR-23/U Y202 STS52K S502 N16-C-72909-4533 1202
CR-24/U Y201 TS102CO1 XV101 N16-C-74411-7351 L405
JAN-0A2WA V303 TS102U01 E218 N16-C-74458-4712 L401
JAN-0B2WA V302 TS102U02 E227 N16-C-76358-3376 L114
JAN-GAKG6WA V210 TS102U03 E304 N16-C-76480-2514 T203
JAN-5654/6AK5W V101 TS103CO1 XV106 N16-C-76515-7826 L117
JAN-5670 V105 TS103U01 E105 N16-C-76520-2303 T210
JAN-5726 V206 UG-21D/U P404 N16-C-97791-4891 Y202
JAN-5931 V301 UG-58A/U J404 N16-C-300799-482 0303
MR25W001DCMA M501 UG-177/U 0401 N16-C-301129-741 0201
RA20A1RD500AK R501 UG-347A/U P101 N16-C-600701-118 L119
RC20GF100K R112 AN 3102A-14S-2P J402 N16-C-600701-120 L115A
RC20GF101K R241 AN 3102A-14S-7P j401 N16-C-600701-121 L114A
RC20GF102K R225 N16-C-600701-137 L117A
RC20GF103K R205 “:::::::‘" s:::on. N16-D-46576-1623 0502
RC20GF104K R101 : N16-D-900151-109 0101
RC20GF105K R228 G-3110-100-6208 0102 N16-G-432816-277 0103
RC20GF122K R216 G-3110-155-9601 0309 N16-K-700266-740 E502
RC20GF151] R111 G-3110-155-9639 0308 N16-K-700277-350 E503
RC20GF152K R119 G-5920-280-4466 F201 N16-K-700310-977 E212
RC20GF 153K R114 G-6240-155-8706 1501 N16-K-700344-505 E501
RC20GF154K R257 G-6240-223-9100 1503 N16-M-60906-8018 0202
RC20GF155K R251 N16-C-15368-5888 C108 N16-R-29693-5271 L301
RC20GF185K R238 N16-C-15400-5867 C110 N16-R-49238-818 R112
RC20GF221K R221 N16-C-15528-5533 Cc210 N16-R-49320-493 R301
RC20GF222K R211 N16-C-15625-4061 Cl126 N16-R-49365-488 R244
RC20GF223K R102 N16-C-15923-1462 C161 N16-R-49427-730 R128
RC20GF331K R259 N16-C-15997-5682 Ccl21 N16-R-49580-766 R241
RC20GF332K R220 N16-C-16051-3074 Cl18 N16-R-49624-433 RI111
RC20GF333K R249 N16-C-16533-1248 C129 N16-R-49661-818 R221
RC20GF334K R246 N16-C-17085-7060 C224 N16-R-49706-761 R259
RC20GF470K R128 N16-C-18657-8640 Cl116 N16-R-49769-799 R126
ORIGINAL
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STANDARD NAVY
STOCK NO.

Section 8

KEY
SYMBOL

N16-R-49842-238
N16-R-49922-730
N16-R-49923-533
N16-R-49940-816
N16-R-49941-511
N16-R-49967-760
N16-R-50012-816
N16-R-50013-238
N16-R-50066-816
N16-R-50067-233
N16-R-50129-815
N16-R-50166-512
N16-R-50282-725
N16-R-50336-815
N16-R-50372-833
N16-R-50417-823
N16-R-50479-440
N16-R-50552-818
N16-R-50633-785
N16-R-50678-818
N16-R-50759-818
N16-R-50822-761
N16-R-50894-813
N16-R-50975-725
N16-R-51020-818
N16-R-51038-818
N16-R087519-4918
N16-R087749-4836
N16-R-89956-7015
N16-S-32841-1004
N16-S-34518-5501
N16-S-34520-3862
N16-S-34532-8760
N16-58-34557-8351
N16-S-34607-6039
N16-8-39230-4329
N16-58-54287-5051
N16-58-62603-6700
N16-5-63462-8201
N16-8-64063-6714
N16-S-64063-6734
N16-T-52001-3
N16-T-52001-8
N16-T-56192-85
N16-T-75654
N16-T-75670
N16-T-75726
N16-T-75931
N16-T-98077-2726
N16-T-98077-2751

STANDARD NAVY
STOCK NO.

KEY
SYMBOL

R265
R225
R302
R216
R307
R119
R211
R113
R220
R124
R201
R104
R205
R114
R102
R249
R110
R120
R101
R257
R246
R109
R237
R228
R251
R238
R218
R247
R501
L101
E101
E218
E105
E227
E304
2107
XY-202
Xvio1
XC237
XV106
XV105
V303
V302
V210
V101
V105
V206
V3ol
Cl102
Clo01

N16-T-98501-1004
N16-T-751468-732
N17-B-21189-6949
N17-B-86841-9336
N17-C-70328-1515
N17-C-70334-5473
N17-C-71412-8748
N17-C-72604-1522
N17-C-72610-5434
N17-C-73108-2878
N17-C-73108-5840
N17-C-73108-5906
N17-C-73194-4231
N17-C-73408-7081
N17-C-73470-2804
N17-C-73487-7175
N17-C073498-5937
N17-C-77415-7611
N17-C-77417-8070
N17-C-98378-2225
N17-C-781366-251
N17-C-794001-133
N17-C-804081-101
N17-C-812323-101
N17-F-74267-5075
N17-1-49498-7025
N17-L-51624-6963
N17-L-63201-6626
N17-L-76737-2361
N17-L-250181-506
N17-M-19255-1051
N17-M-22724-6701
N17-M054310-6251
N17-M-75387-1823
N17-S-38251-1015
N17-S-59261-8262
N17-8-69903-9979
N17-S-71894-1544
N17-S-72828-2605
N17-S8-250051-153
N17-T-28244-4401
N17-T-65494-3101
N17-T-67775-9755
N17-T-67775-9761
N17-T-68163-6391
N17-T-68163-6393
N17-T-68163-6981
N17-T074016-6329
N17-T-82216-1516

7103
H201
BL301
E110
P401
P402
P404
J401
7402
j101
J407
J404
J405
P101
P302
P301
J301
ES05
ES507
0503
0405
0504
XY201A
XY201B
XF201
XY-201C
XI1501
H203
X1503
XI503B
M501
M502
BL301A
A501
0105
S203
S301
201
$502
0401
E213
T209
T204
T205
T201
T202
L122
T301
L115
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NAVSHIPS 92676

AN/URR—35C

SUBJECT
A

Adjustments, Initial—
Generdlsiosisasisovsnsssssasnanesssssa sesisase
Crystal-Controlled Tuning.,......ceeeeeeeeeens
Manual Tu’ning.t!oloo|ouolu.ooon-oooov-o----ol
Noise Limiter,,........ PR PRPPU PP
SHEHCET wysuveannninssessmvisinesusines

AGC-Silencer Amplifier,,.,,.......0

AGC-Silencer Diode sucisvicicasiservevevsisvios

Alignment—

AGC Transformer T210 .. iiviivsvisavisvaneses
Equipment Required for.......... sscessssess v
LE Section . ..cociiasisassnssnses
Preparation of Receiver for,,...ceuivivinnennes
Preselectorcvvevesesssnsennss sanes

Preselector (crystals not available)s..sasuansn.
Alignment Loading Tool.........v.... crsessenanss
Alignment Tobl ;. connnasmmsssnissangs

Substitute Fabrication, .., ieiviusiecnnnecanns .
ANTEnna L sttt e eA iR seasave .

INPUL 4 eevsnvesesssorsacsssssasencstsscsnsnnnns

Transmission Ling .. . civesssiseenssassassesss
Associated Equipment—

ANVERIN. ,osnsvasnmnvinvens T

Antenna Transmission Line ,,,......0000ss —_—

Crystﬂls.... ------ tesssssssnsesnanns tesssssannn
Phoﬂes md Audio qu,ntugsuogootuotooonto;tco
Audio Amplifier Stages .,.,....

Audio Frequency Detector, .., . ieiirnianerannns ‘
Audio-Frequency Response Characteristic ..,.....
Audio-Frequency Stages.....ceovevnransannas isund
Audio Output,,,...seveensacnsanss ek e e coe

Bands, TuRINg ,eessesseccccscsscssscscsssccccsecs
Bearings, Blower Motor,..evvainanannnanss
Bench Test Set-up, I-F Alignment,,.,..... seiseees
Bench Test Set-up, R-F Alignment,,.....co000uaas
Bias Voltage Supply....c.vevvenesccssssncacnnnns
Block Diagram,.c.iseeessscsssscescsosscsssscannss
Blower BL301,,,.....
Blower Motor Bearings.....cieviescicnssasscnnasss

c

Cabinet, ;.. iissiissiniissssnivsasinse Sk &
Capacitors—
Cl01 (R‘F Mpliﬁcr SCCtiOﬂ}.-o.-o.oo---lo.oa-o
C102 (Oscillator-Multiplier Section), ....ccc0ue.

XY

FrEERARARRRRRRARRIRRERERENES

FIGURE OR
(T) TABLE

IEE R E RN RN R RN
(AR R R R L ]
LR R
L sessssnenennns

Y

29
2-9

(T) 1-2, 35

(T) 1-2
(T) 1-2
7-24, 7-25
(T) 1-2
2-10
2-8
7-12
2-10

2-11

2-1
2-11, 7-15

7-15

1-2, 1-3

2-2, 2-3, 7-18
2-2, 2-3, 7-19

PAGE

3-4
3-5
3-5
3-5
3-9
2-11
2-12

7-10
%3
7.8
7.7
7-11
7-14
7-9
7.23
7-25
1-5
g1

1-5, 3-3

1-5

1-5

1-5, 7-24
15

2-13
2-10

715
2-13

1-5

1-5

7-15
7-8
7-11
2-15

2-1

16, 7-15
7-15

2

1-1

2-1
2-5

INDEX
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INDEX
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NAVSHIPS 92676
AN/URR-35C

Chussis Auwenbly, .. ..ciivissivisivivicisnaronn
Check Charts—
Maintenance,,,,.,..00...
Operational, . cccececcssccsscsscscsncessonaes
Check of Transformer Connections, ,....veeeuvees
Circuit Components _ ,
Component Data—
Electron Tubes ... viiiiriinnnesnnsssnanerons
Crystals, CR-24/U and CR-23/U _,,,.........
Transformers and Inductors, ., .oeveenneserens
Connections, External ,,,,,,.0v00veeseenressssos
Connector Plugs, External Connections
Contract Data _,,

sressssr s snanaan R

(RN

R N RN

Contractor, ,,,..00u0ues SRR AT
Controls, Operating,......voeeeennieannnans
Corrections, Record of, , , ,,,..... ceeeens
Corrective Maintenance ,,,,...occuunisannrnssens
Crystals—
CRBIUL oo svvnmnssnivnvamssnisnsse s
CR-23/U
Crystal-Controlled Tuning Adjustment,,,..... i
CRYSTAL Indicator Lamp, ,,.. siEes TR S
D
De-energizing Receiver ,, ..., RN N——— ws
Description of Major Components, ..... sessssnees
Dial-Drive Assembly,...ccco0t0eesessccasscsances
E
Effective Pages, Listof,..,...cccviivininiinnnees
Electron Tube Complement......... sesesne T
Electron Tubes, Replacement of,,,..............
Emergency Maintenance.,.......ccovvvvnnennnnnss
Equipment Arrangement ,.........0000. seessscses
Equipment Required but Not Supplied......... ves
Equipment Supplied....ciuviiianrscnasnnannes sos
F
Failure Reports,...... Tesssssssssssssrassarssans
Filament and Heater Supply.......000veeserscsnss
Filter, Low-Pass F-304/URR-35C,,,....... e
First Doubler Circuit,,,.,..... semabpssesereniine
First Intermediate-Frequency Amplifier, ,,,.,.....
First R-F Amplifier Circuit,,....iiivuivnnnniiness
Frequencies, Intermediate, ,,.....co0vivnneennns
Frequency Range ......,..... cessssscssns
Front Panel Assembly,,...... P e e S
Fuses.iciiiiiieiinisniecnscsssssasssssssnssnns
Replacement of cevvvvauiiiiencnnninnnnnnns ceo
1

I-F Amplifier and Converter Stages—
First Intermediate-Frequency Amplifier.......

FIGURE OR
(T) TABLE PAGE
1-4 1-2
(T) 6-1 6-1
(T) 5-1 51
SREER R R 3-2
T
(T) 1-4, (T) 7-5 7-24
7-24, 7-25 7-24
(T) 7-6 7-24
1-3, 3-5 3-3
1-1, (T) 3-1 3-3
......... Sesaian 1-5
SEskR i 1-5
4-1 4-1
SUEPPSUURVOIWN )
7-24 1-5, 7-24
7-25 1-5, 7-24
SRR 3-5, 4-3
4-1 4-1
VORI
6-1 1-2, 61, 7-18
(T) 1-4 1.7
2-2, 75 51
ceereeeresnens 5-1
1-1 1-1
(T) 1-2 1-6
(T) 1-1 1-1
2-11 2-16
1-3, 3-8, 7-21  1-4, 2-13, 2-15
25 2-5
2.7 2-8
* 244 2-4
T . 1-5
..... 1-5
e Sk 1-2
4-1 41, 5-1
e e 5-1
2-7 2-8

i-1
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NAVSHIPS 92676

AN/URR-35C
FIGURE OR
SUBJECT (T) TABLE
Second Mixer ... iiiiiiisies T 2-7
Second Oscillator, . ... T 2-7
Second and Third Intermediate-Frequency Amplifiers  2-7
IF/AF Gain Measurement .., ....coeveerieennnnnnnns
IF/AF SeCtion....uvuvesnesssssssnsssnnansen trereas 1-4
IF dnd AF Test Datd', . .ccssivossossvenvssonaos rees (T) 7-2
I-F Gain Adjustment,.,.......c0vvne.. G cewais 7-4
I-F Selectivity Characteristic,,,,., T 7-6
Impedances, ,,,,, SRR s e
Inductance Trimmers,,,,........ SR e 3% 7-8
Initial Adjustment,,,...ovveereesssssnnssnnns ssiiEn B
Input Meter—
Calibration,, ,..... AR R R BN (T) 4-1
CHEME s unnisvsvisrsinssrsivsnsvsssicrse s 2.7
Operation of , , ,,..... — 4-1
Inspection of Bamipment . couiiiivisivpiens  Eissiisiibies
Installation—
Procedure .......... e ettt R T e
Record,.,..00ues ceiE e P Fre = Sivees -
L
Eocation/of Equipment . oovviemsvivmisvssssasssvey  acessieisiu
Relay Rack Mounting,..,.. SRS E e 34
Table o Bench Mousting. ... . cisassssainsins 3-10

Low-Pass Filter F-304/URR-35C — see Filter, Low-Pass
Lubrication—

Dial Drive Mechanism,..........cco0vninnennennnn 6-1
Guide Rails and Alignment Pins....ceesesessssss  cevessssessene
2]
Maintenance, Corrective,,.....00veeennnns SRR TR e
Maintenance, Emergency, ,,...c00vuuen.. P T seEvs e S
Maintenance, Operator’s,,,... R e R
Maintenance, Prevenrive ....ccoeveeercnsescncsacnns VekseserER S
Major UnitS,..ceeevsuenccesecsnses SiseaE R vees (1) 8-1
Manual Tuning ,,.....co0iunveans LT Y
Mixet Cirewit, o univsvivenis e S 2-4
Modes of Operation—
Manual Tuning ....ccoceeee T P sreses
Crystal-Controlled Tuning...........cceeeeeennss S ———
N
Naval Inspector . .,...... RS P —— .
Noise Limiter—
Adjustment of , ..., ceseassentaces
Circuit,,,.,.... R e A e 2-8
(o]
Operation—
Modes OF jousuirmimmrassnnssassuincisvessnsveveson  eaeisiaaie S
MEHAOE oy snnunisr i VSRS PRRREE SRR
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