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156003841

Figure I, Hallicrafters” Model CS3M-20~2 Transmitter/ Boceiver.

SECTION |
INTRODUCTION

-1 DESCRIPTION

Hallicrafters' DModel CSM-20-2 i3 o crystal-
controlled, mobile two-way radio designed for
narrow-band Fi service (16F3 emission) in the
148 1o 174 MC range. This equipment is com-
pletely seli-contained in a single cabinet and is
supplied complete, tuned to customer specified
irequency, ready for connection to antenna and
>ower source. Because of its compact size, the
unit s ideally suited for underdash mounting in
any normal iyuck or passenger-car application.

The equipment 1s designed to operate from a
nominal 12 VDO seurce (13,8 volts EIA standard)
and contains a transistorized power supply. The
equipment can be installed in both negative and
positive ground installations without modification
to the transmitier/ veceiver unit,

The transmitter/rsceiver unit can be removed
from the vehicle in a matter of seconds for
maintenance checks oriransfer to another vehiele.
The removal of two machine screws on the side
of the case and two guick release slectrical dis-
connects (antenna and power cord) are the only
items reguired for removal of the unit,

The unit is constructed of steel. The front pansl
is aftractively styled and conveniently arranged,
keeping operator convenlence in mind,

1

This Hallicraflers' equipment meets the require-
ments of Parts 10, 11, 18, and 21 of the FCC
Fules and Regulations and has besn typs accept-
ed In accordance with provisions of Parts 2 and
15,

-4 FEATUHES

Compact Slze and Weight. - The transmitter/
recelver and power supply are contained in a
single case which also includes the speaker and
operating controls. The equipment measures
4-1/2 inches high by 10-3/4 inches wide by 10
inches deep and weighs only nine pounds,

Transmitter Power Output Raling. -~ The final
amplifier tube used in the transmilter has a rated
iM3 dissipation of 35 watlts and a rated IMS power
output of 46 watts at 175 MC. On the hasis of the
Zi-watt rated power output, the power amplifier
is, therefore conservatively designed. Allunits as
shipped, will deliver a minimum power output of
20 watts and in most cases actual output will be
substantially hizher,

Careful Thermal Design. - Despite its small
size, internal temperatures of the unit have been
maintained an average of 25°C lower than for
trunk-mounted eguipment of the same power-
cutput class, This has been accomplished as
follows:

ane
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Al No tube shields are employed. This results
in rapid convection cooling of tubes with
little heat transfer fo the chassis and
components,

B. Careful positioning of vents in the case
permits effective cooling of the chassis. A
dust-tight cover on the send/receive relay
prevents any deterioration of relay per-
formance caused by the enfry of dust
through cooling vents.

Universal Battery Polarity. - Either negative or
positive battery systems can be accommodated
without modification of the unit proper. Only a
simple change to the battery cable is required,
which can easily be accomplished in the field.
The standard battery plug as supplied is wired
for negative-grounded systems.

Fase of Maintenance. - The unit can be removed
for maintenance easily by either of the following
methods:

A. Removal of the complete transmitter/re-
ceiver in its ecase from the vehicle by

unfastening two screws on each side hold-
ing the unit to the trunionbracket and strap.

B. Removal of chassis from the case by
removing two machine Screws from the
gide of the case,

LowSusceptibility tolgnition-Noise Interference. -
Two design features have succeeded inminimizing
ignition noise problems:

A, The lumped IF filter design is character-
ized by a rounded nose, avolding sharp
discontinuities 1n attenuation and phase
characteristics, This is accomplished while
maintaining adeguate nose-to-gkirt ratio
for rejection of adjacent-channel interfer-
ence,

B.  The gated beam limiter/discriminator cir-
cuit employed has an inherently short time
constant,

Both of the ahove features reduce pulse stretch-
ing which is the main annoyance factor inignition-
noise interference.

SECTION Hi
SPECIFICATIONS

MECHANICAL SPECIFICATIONS AND FEATURES

CABINET
Steel; dull-black, baked-enamel finish.

CONSTRUCTION {Except Cabinet}

Steel; cadmium chromate finish.

OVERALL SIZE (HWD}
4-1/2 by 10-3/4 by 10 inches.

NET WEIGHT

9 pounds.

POWER SUPPLY
Seif-contained; dual transistors with sili-
con rectifiers.

INSTALLATION
Underdash,

SPEAKER
Internal Three-inch PM, 3.2 ohm.

MICROPHONE

Handheld ceramic,
by

CONTROLS

Power on/off-volume.
Squelch.
Power on-transmit indicator lamp.

ANTENNA CONNECTOR
Screw type (SO-239).

ELECTRICAL SPECIFICATIONS AND PERFORMANCE

General (Receiver and Tronsmitter):

FREQUENCY RANGE
148 to 174 MC,

FREQUENCY STABILITY
+0.0005%, oven controlied.

AMBIENT TEMPERATURE RANGE
-30°C to +80°C (exterior of case}.
VIBRATION

Meets mobile reguirements of CD I-100.

INPUT YOLTAGE

12 volts
Standard).

DC nominal (13.6 volts EIA
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TYPE OF CH?CUIT :

Crystal—c()ntrolled dual»—cerwe rsion super-

'SENSIT!WTY
Less than G 5 1V for 20 DB noise quieting.
SQUELCH SENSIT!WTY
0.25 ;,tV or less.
CRYSTAL =
Third-overtone, series-resonant, similar to
MIL type CR-32/U (85°C).
CONVERSION SYSTEM
Dual; 8.0 MC and 455 KC,

SECOND CONVERSION OSCILLATOR

Crystal controlled.
- SELECTIVE ELEMENT
E Lumped IF filter (hermetically sealed) in-
corporating ten ferrite-cored tuned circuits.
SELECTIVITY
Better than 75 DB (two signal method).

OSCILLATOR RADIATION

Within limits established by FCC Rules and
Regulations, Part 15, Sub-Part C,

AUDIO POWER GUTPUT

1.5 watts at less than 10% distortion.

AUDHIO QUTPUT IMPEDANCE
3.2 ohms,
AUDHO FREQUENCY RESPONSE

Within +2 to -8 DB of a standard 6 DB/ octave
. de-emphasis curve from 300 to 3000 CPS
- referenced at 1000 CPS (EIA Standard).

- 'D'U'fY" CYCLE
- Interm' ttent (EIA).
TUBE COMPLEMENT

............

.......

......

POWER DRAIN

4.8 amperes +0.5 ampere intermittent oven.

SPURIOUS RESPONSE ATTENUATION

~85 DB minimum.
Transmitter:

RF POWER QUTPUT
20 watts.

ANTENNA QUTPUT IMPEDANCE
52 ohms.
CRYSTAL
Fundamental frequency type, similar to MIL
type CR-36/VU (85°C).
MULTIPLICATION ORDER
2x3x2=12

SPURIOUS EMISSIONS
Attenuated in excess of EIA Standards.

MODULATION
Crystal-controlled FM (phase) type F3.

MODULATION DEVIATION
Narrow band (30-KC channel spacing); £5
KC (16F3 emission).
MODULATION CHARACTERISTIC
Within +1 to -3 DB of a standard 8 DB/octave
pre-emphasig curve from 300 to 3000 CPS
referenced at 1000 CPS (EIA Standard).
DEVIATION LIMITER
Automatic; prevents deviation beyond set
amount.
MICROPHONE INPUT
High Impedance.

TUBE COMPLEMENT

First and Second Microphone T IO
6CLBA .

Amplifier . . .0 oo Ce A
Oscillator/Phase Modulator ... ... 6CL8A"

Buffer Amplifier/ Doubler. ... ... - .6360
Second and Third Multiplier ... w00
Output Power Amplifier L.

POWER DRAIN )

11.2 amperes ,Z"+.

pUTY CYELE
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SECTION Hi
INSTALLATION

3-1. UNPACKING

After unpacking the equipment, it should be care~
fully inspected for any possible damage whichmay
have occurred during transit. Should any sign of
damage be apparenti, immediately file a claim with
the carrier stating the extent of damage., Carefully
check all shippinglabels and tags for any special
instructions before removing or destroying them.

3-2. PRELIMINARY TEST

Prior to installing the equipment, it should be
bench fested toinsure thatitisinproper operating
condition. The equipment has been completely
aligned to frequency and tested at the factory he-
fore shipment so no performance deficiency should
exist. If operational difficulties are experienced,
refer to the maintenance section of this manual to
identify and correct the cause of trouble.

IMPORTANT NOTE

According to FCC Rules and Regula-
tions: only persons holding radio-tele-
phone operator licenses (second class
or higher} or persons working under
their direct supervision are authorized
to perform adjustments or tests coin-
cident with the installation, servicing,
or malintenance ofaradio station, which
may affect the proper operation of the
equipment as set forth in the Rules and
Regulations governing the classof ser-
vice for which the equipmentis licensed,

3-3. MOBILE INSTALLATION

Installation requirements vary greatly depending
upon available space, operator preference, service
accessibility, ete. To a degree it is upto the dis-
cretion and ingenuity of the installer to plan the
best possible installation in a particular case. A
few moments spent in planning the installation,
prior to its commencement, will pay dividends
later interms of performance and ease of mainten-
ance.

Points to remember when planning the installation
include;

A, Mount the unit in as protected an environ-
ment as possible. Avoid a mounting position
where the equipment might be subjected to
water damage or in direct exposure to dust
and dirt,

four

B. Mount the equipment for convenient access
by the operator. Often holes existing on the
under side of the dashboard for vehicle acw
cessories may be used conveniently for
mounting the radic equipment,

C. i”js_e extreme care when drilling holes soas
not to damage elecirical wiring, hydraulic
lines, ete,

D. Route power cables and antenna leads in

protected places, out of the way of the opera-
tor’s feet or objects which may cause abra~
sion and subseqguent failure.

3-3-1. INSTALLATION PROCERBURE (Refer to Figure 2)

The unit is mounted by securing the trunion handle
to the underside of the dashboard in a position
providing operator accessibility to the front panel
controls, Additional brackets, formed {from the
perforated iron strapping supplied, maybe neces-
sary in order to fasten the unit in place sscurely
(refer to figure 3).

BATTERY ~ei

FUSE BLOCK —=]
{NOT SUPPLIED)

o

POWER CABLE —=—
ASSEMBLY

7 L

RG-58/U
COAXIAL CABLE

TRANSMITTER / RECEIVER o]

UNIE (;} MICROPHONE

156003939

Figure 2. Mobile Installetion, Electrical Diogram.

The microphone holder should be mounted near
the operator on the dashboard, using the hardware
supplied (refer to figure 3).

3-3-2. BATTERY LEADS
The battery leads should be routed from the main

chassis to the battery by as direct a means as is
possible. Generally, there are holes in the fire-
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SECURE HANOLE T UNODER:- - -
SIDE. OFVEHISLE DASHB{)AF{D_:“- i

BRACKETS AS RMEQUIRED FOR MOBILE INSTALLATION
MADE FROM STRAIGHT FLAT PERFORATED STRAP

WITH NOID SELF, TAPPING. :

i SCREWSIORINGTO MACHINE
s SCREWS M\EO HEK NUT .
. ESUPPUEDT o

NOTE:

QPERATOR.

wall which will permit access tothe batteryin the
engine compartment. Route these leads neatly,
taping or clamping as required to prevent them
from coming in contact with the hot engine or be-
goming frayed on sharp metal extrusions. The
ends of the leads should be attached to the battery
connectors as shown in figure 2. Tighten with a
“wrench. If it is desired io insert a fuse block in
- line with the battery, Hallicrafters has available
- atFuse Block Kit, Model C-4101,

NOTE

: _: : .Th;s equzpment is designedfor use with
L __-_both negatlve a.nci p051t1ve ground elec-

HANDLE SHOWN DOTTED
N LOWERED POSITION,

NG, 8 HARDWARE {BOTH MACHINE AND
THREAD FORMING) SUPPLIED FOR
MOUMNTING MICROPHONE CLIF IN A
POSITION CONVEMIENT TO THE

Figure 3. Physical Diagram of Mobile Installation,

{SUPPLIED). ATTACH TO FIREWALL OF VEMICLE
WITH NO IO THREAD FORMING SCREWS AND TO
UNIT MO f0-32 X 3/8 MACHING SCREWS AND MEX
MUTS (SUPPLIED].

/ KO0

}f FLAT WASHER

NG 10-32 X 172
SCREW

\

NGO
LOCK WASHER

156003996

3-3-3. ANTENNA INMSTALLATION

It is desirable to mount the antenna at or near
the center of the wvehicle's metal roof, as the
rooi, acting as a ground plane, will insure uni-
form performance in all directions.

On convertibles or other vehicles where a roof-
top installation is impossible, the antenna may be
mounted on the rear deck or trunk lid; however,
with a probable decrease in overall performance.
In these instances, the installation of a gain
antenna is highly recommended. This type of an-
fenna will generally outperform the standard
roof-top, gquarter-wave antenna and is a means by
which even roof-topinstallations may be improved
to give increased range. or de‘nser coverage.

A Model C-6101" c;uarter-—wave vertleai whip

o antenna is available from The: Hallicrafters Co, for
o use. with this équipment. 'This anténna should be
e mstaﬂeci accordmg to mstructlons packeci withit.

Fwe-j-
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3-3-4. MOBILE NOISE SUPPRESSION

The built-in noise suppression characteristics of
this equipment make special precautions against
noise sources in the vehicle normally unnecessary.
If ignition noise is noticed after the installation,
however, check for properalignmentand accurate
netting to the base~stationtransmitter.1f ignition
noise is still present, perform the following
checks on the vehicle.

A, Check distributor points, capacitor, and
rotor and all the spark plugs. Replace worn
plugs and any other obviously defective
parts, Reset spark plug gaps to the correct
spacing,

B, Using a DC continuity checker, check for a
low-resistance DC path between the spark-
plug terminal and the inside contact of the
distributor cap. Replace all loose terminals.

C. If ignition noise is not yet eliminated, con-
tinue the following procedure step-by-step:

1. 1Install a standardautomobile radiodis-
tributor suppressor in the center lead
from the ignition coil to the distributor.

2. Install resistor-type spark plugs. Be
sure to use the correct type plug setto
the recommended gap.

3. Connect a 0.1 to 0.5 4 ¥ coaxial feed~
through capacitor in series with the
primary lead to the distributor. The
capacitor used should have a 50-voli,
five-ampere minimum rating,.

4, Install resistor-type ignition leads.
5, Install bonding straps across the rubber

engine-support shock mounts between
the engine and the vehicle frame.

six

Hallicrafters has available a mobile noise sup-
pression kitf, Model HA-3, whichis suitable to this
application. ¥or generator noise Suppression,
refer i the instructions with the HA-3 or other
applicable noise suppression kits.

3-4. CRYSTAL INFORMATION

After the installation is compleied, crysials should
be installed in the appropriate sockets in the
crystal oven. Crystal position marking will be
found on-the inside of the oven when the cover is
removed. The crystals are to be inseried intheir
appropriate positions (T, transmit; R, receive).

Crystals may be ordered from The Hallicrafters
Co. Service Department,bth and Kostner Avenuss,
Chicago, Illinois 80624. Transmitting crystals
should be ordered under part number 019003356,
and receiving crystals should be ordered under
part number 019-003357. Be sure to specify
operating freguencies when ordering crystals,

If crystals are obtained from sources other than
The Hallicrafters Co., specify:

for the transmitter,

Crystal type: . MIL CR-36/U
Oven temperature; . . . . ., . . . . 85°C
Load capacity: . 32 puF
Frequenacy: . Channel freguency
12

for the receiver,

Crystal type: . MIL CR-32/U
Oven temperature: . . . . . . . . . 85°C
Resonanceé: . . . . . . . . . . .. Series
Frequency: . . . Channel frequency - 8 MC

3
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This transmitter/receiver is a mobile equipment
with ‘a Self-contained transistorized supply. This
unitioperates from a nominal power source of 12
voltsiDC (8.6 volts EIA standard). Refer to figures
4 and’ 5 faor block diagrams of the receiver and
transmitter and to figure 8 for anoverall schema-
tie diagram of the equipment,

4.2, RECEIVER

The receiver section of this equipment consists
of eleven tubes functicning in a crystal-controlled,
dual-conversion superheterodyne circuit. Dual-
purpose tubes and semiconductors are used dis-
criminately to provide the equivalent of sixteen-
tube operation.

4-2-1. RF AMPLIFIER

The input from the antenna relay, K301, is coupled
through the antenna coil, L1011, to the grid (pin 1}
of V101, Tubes V101 and V102 are type 6CY5
pentodes and comprise the RF amplifier portion
of the receiver. Each tube has a tuned plate and
tuned grid circuit. Coils L1102, L103, L104, and
1,105 are peaked to the channel frequency to pro-
vide maximum selectivity. The RF oubput from
the plate {pin 5) of V102 is coupled through capaci-
tors C175 and C115 to the grid {pin 1) of the
recelver first mixer, VIO3A.

- SECTION IV
THEORY OF OPERATION

4.-2-2. RECEIVER OSCILLATOR

The receiver oscillator, V103B (1/2 8CL8A), is
an impedance-inverting type oscillator/multiplier
emploving a CR-32/U crystal operating at or
near its natural series resonant fregquency. The
crystal, Yif1, is housedina standard plug-inoven
which maintains a constant crystal temperature
of 85° £2°C.. Small changes in receiver oscillator
frequency “can be made by adjustment of coil,
L1106, This adjustment is used to zero (net) the
receiver to the exact channe! frequency. Coil,
L1107, in the plate circuit is tuned to the third
series harmonic of the oscillator freguency. RF
output is coupled from the plate (pin 8) of VI03B,
through capacitor €122, to the grid (pin 1) of
the receiver first mixer, VIQJA,

4-2-3. RECEIVER FIRST MIXER

R¥signals from the R¥ amplifier, V102, and from
the receiver oscillator, V103B, are applied tothe
grid (pin 1) of the receiver first mixer, VI103A
(1/2 6CL8A). These signals are mixed and produce
a difference freguency of 8.0 MC, The 8.0-MC
output from V103A is applied o inferstage filter
transformers L1009 and L1100 which reject all
frequencies other than 8.0 MC. Transformers
L1109 and L110 are connected together by top
coupling capacitor C128, The output from LI110
is applied through capacitor C131 to the grid
(pin 1) of the first IF amplifier, V104,

FIRST iF FIRST SECOND
RF RE FiRST AMPLIFIER SECOMND 455 KC 255 KO iF 455 KGO THIRD 455KC (F
AMPLIFIER AMPLIFIER MIXER (B oMC) MIXER FILTER AMPLIFIER  AMPLIFIER AMPLIFIER/LIMITER

5GYS 6CYS /2 BCLB 6 AUG i72 6CL8] | X 6AUS 8AUS 6AUS
vIol PRy vio3la vica VIOSA FL‘OE ViD8 vigT vioe {7

oseiLLaTon  ]V? BCLE /2 BCLB SECON;}

L N viosg | CONVERSION
OSCILLATOR
[ g o} ] vide
466 MG
T0O I 8.455 MO
553 MC = =
. GATEG BEAM
L. LIMITER/ Ay AUYDIG POWER
CUUDISCRIMINA
o INATOR AMPLIFIER AMPLIFIER 5PEAKER
T GBNG vz sows | iz sows _{:}j .
i LSt
g .
Jovice SGUELCH VG A . Viio®e
NOISE" ©ONOISE
AMPLIFIER . RECTIFIER
3 REL-UE A ] BT E

RV Y Bt

156004088

seven
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4-2-4, RECEIVER FiRST {F AMPLIFIER

Tube V104, a type 8AU6 pentode, is usedas a con-
ventional I1F amplifier at 8.0 MC. The amplified
8.0-MC signal from the plate (pin 5) of this tube
is coupled through IF transformer, L1ll, and
coupling capacitor, C136, to the grid (pin 9) of
the receiver second mixer, VI05A.

4-2-5. RECE!VER SECOND CONVERSION 05CI LLATOR

The receiver second conversionoscillator, VI05B
(1/2 6CL8A), is a triode operated as a Pierce~
type oscillator and requires no adjustment. The
circuit uses a standard CR-18/U crystal on 8.455
MC. This frequency is used in the circuitbecause
it is 455 KC (0.455 MC) above the first IF fre-
quency, thus producing a second IF¥ frequency.
The crystal output is coupled through capacitor
€139 to the grid (pin 9) of the receiver second
mixer, V10BA,

4-2-6. RECEIVER SECOND MIXER

The 8.0-MC IF signal from V104 and the 8,455~
MC oscillator signal from V105B are applied to
the grid (pin 9) of the receiver second mixer,
V105A (1/2 6CLBA). These signals are mixedand
produce a difference frequency of 455 KC. The
455-KC output from V105A is applied to filter,
FL101.

4-2-7. 455-KC FILTER

Filter FL101 is a 455-KC, lumped-IF filter, using
ten ferrite-cored tuned circuits. The {filter is
internaily compensated to provide a high order of
temperature stability. This filter is the maincir-
cuit element determining the bandwidth charac-
teristics of the receiver. The output from FL101
is applied through capacitor C143 to the grid
(pin 1) of the first 455-KC [F amplifier, Vi0s.

4-2-8. FIRST AND SECOND 455-KC IF AMPLIFIERS

The BAU6S pentodes, V106 and V107, are used
ag conventional IF amplifiers at 455 KC. The
output signal from the plate (pin 5) of V107 is
coupled through capacitor C149 to the grid {pin 1)
of the third 455-KC IF amplifier/limiter, V107.

4-2-9. THIRD 455~-KC IF AMPLIFIER/LIMITER

The type 6AUS pentode used inthis stage operates
as a conventional IF amplifier in the presence of
weak signals and, with signals in excess of a few
microvolis, as alimiter, Limiter voitage develop-
ed across resistor R126 is filtered and applied
to the grid circuit of the RF amplifiers, Vigl
and V102, to prevent front-end overload on strong
signals, The amplified/limited signal output is
coupled through capacitors €153 and C155 to the
grid (pin 2) of the detector, V109.

sight

4-2-10. GATED BEAM LIMITER/DETECTOR

Tube V109, a gated-beam type 6BN6, functions
primarily as a discriminator. It also provides a
limiting action which is particularly effective in
the removal of fast transient noise pulses (igni-
tion noise) that would otherwise degrade signal
guality.

These noise pulses cannot be removed fully by
the preceding stages because of the limitations
imposed by circuit time constants,

Proper discriminator action is achieved by ad-
justment of the guadrature coil, 1,115, Oufput of
the discriminator is developed as a function of
phase differences between the signal grid (pin 2)
and the quadrature grid (pin 6) across resistor
R129. OQutput is coupled through an RF filter/
de-emphasis network to the noise amplifier and
audio amplifier.

4-2-11. SQUELCH CIRCUIT

The squelch circuit consists of V111, a type
12AU7 two-stage triode noise amplifier, and
CR101, a diode noise rectifier whose output dis-
ables both audic amplifier circuits by applying
a cutoff bias to their control grids. By applying
squelch voltage to the audio power amplifier, a
saving of battery drain is achieved under condi~
tions of no received carrier.

4-2-12. AUDIO AMPLIFIER/QUTPUT

Tube V110 is a type B8GWB triode-pentode. The
input from the discriminator/squeleh circuitryis
applied to the grid (pin 1) of the triode amplifier,
v110A. The amplified output from V1104 is
coupled through capacitor C168 to the grid (pin8)
of the output tube, V110B. Tube V110B amplifies
the audio signal whichis then transformer coupled,
through the audio output transformer, T101, to
the speaker, L3101,

4-3. TRAMSMITTER

The transmitter section of this equipment consists
of five tubes functioning in a crystal-controlled,
phase-modulated type circuit with a 20-watt,
single-ended output, operating class C. Use of
dual-purpose tubes in four envelopes provide the
equivalent of nine tube functions.

4-3-1. MICROPHONE AMPLIFIER

The audic input from the microphone is applied
to the grid {pir 9) of a pentode audio amplifier,
v205A (1/2 8CL8A). The amplified audio output
from V205A is coupled through capacitor C241 to
the modulation limiter circuit.
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. 1 | SECOND
MULTIFETE R MULTIPLIER  MULT
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DOUBLER, TRIPLER DOUBLER AMPLITIER
1 : b o LILTER
vz eaus | jiz eaus ve 63601 | vz 6360 7984
wvenza | veozs VEIoET V2038 Veoa FL 2ol
o
It [l
RECEIVER
MADULATION
LEVEL
FIRST SECOND
MICHOPHONE CLIPRER/  MICROPHONE
AMPLIFIER LIMITER AMPLIFIER
M}CROPHONE ! ;
v2 ecLa | j2-0A20C W2 BCLB
| va05a bt creor pd
} crR2zOZ { veose

4-3-2. MODULATION LIMITER

The modulation limiter circuit consists of a pre-
emphasis stage (C242 and R223), a symmetrical
silicon diode clipper (CR201 and CR202), and a
de-emphasis network (PC101), This type of cir-
cuit produces a flat frequency response when
operating below the clipping level.

By providing high-freguency pre-emphasis before
clipping, lmiting is applied to the high-frequency
sipgnals which are mainly responsible, ina phase-
modulation type transmitter, for frequency excur-~
siong beyvond the rated maximums.

The output from PCI01 is applied to the grid
(pin 1) of V205B8.

4..3-3.  AUDIO AMPLIFIER

- The clipped output is applied to a triode ampli-

- fier, V205B (1/2 6CL8A) for further amplification

- before application to the phase modulator. The
-output from the plate {pin 2) of V2058 is coupled

-}_threugh C244, 1L.216, R232 (the modulation level

“control}, and R204 to the grid (pin 1) of the phase
'_'modulator va201s.

NOTE

s Potentiometer R232 is notanaudio
; gam control: Its function is only to
“set the mazimum deviation limit.
: Therefore ‘R232 should be adjusted
only _when there is sufficient audio
gnal. present 1o produce clipping
action by CRZOI and CRZOZ

V26IA, isa peﬁtode

frequency type CR-36/T

156-004087

Figure 5. Tronsmitier Block Diagram.

crystal, Netting capacitor, C201, permits precise
adjustment of the oscillator to the required
channel frequency. The oscillator cutput is coupled
through capaciior C208 fo the grid (pin 1) of the
phase modulator, V201B.

4--3--5. PHASE MODULATOR AND
BUFFER AMPLIFIER

RF signals from the oscillator circuit and audic
signals from the microphone circuit are applied
to the grid {pin 1) of the transmifter phase modu~
lator, V201B. This tube varies the phase of the
oscillator signal at the rate of the audio input
applied. The phase-modulated output of VZ01B
is coupled through capacitor C208 to the grid
(pin 2) of the transmitter butfer amplifier, V202A.
Tube V202A isolates and amplifies the signal
which is then applied to the grid (pin 7) of the
transmitter firstmultiplier, V2028, through capa-
citor €213, Coil L203 inthe plate circuitof VZ02A
is tuned to the oscillaior {requency.

4-3-6. FIRST MULTIPLIER

Tube V202B is a conventional pentode doubler cir-
cuit with the plate tank coil, L.204, tuned to twice
the oscillator frequency. The output from VZ(2B
is coupled through capacitor C21% to the grid

(pin 1) of the transmitter second multiplier,
V203A.
4-3-7. SECOND MULTIPLIER

Tube V2034 is one tetrode section of a type 6360
dual-purpose tube functioning asa frequency trip-
ler circuit. The plate tank coil, L2053, is tuned to
three times the frequency of the mput gignal or
six times the oscillator: s1gna1 The output is
coupled: through the common cathode to the third
multlp}.ler VZOSB : il _

Rine
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4-3-.8. THIRD MULTIPLIER

Tube, V203B, functions as a tetrode doubler cir-
cuit with the output tuned to 12 times the oscillator
frequency, the desired channel frequency. The
output of V203B is transformer coupled through
L207 and L208 to the grid (pin 10} of the power
amplifier, V204.

4.3.9. POWER AMPLIFIER

The type 7984 power pentode, V204, amplifies the
gignal to a level and impedance suitable for
application to the antenna. Trimmer C229 in the
screen grid circuit is provided to neutralize the
stage., Trimmers C233 and CZ234 in the plate cir-
cuit are tuned to the channel frequency. The out-
put from V204 is coupled through L209 and L210
to the output filter, FL.201,

ten

Filter, FL201, is a two-section constant-X har-
monic filter which attenuates harmonics to the
specification level. The output from FL201 is
applied through the antenna relay to the antenna.
The relayis housedina dust-proof nylon enclosure
and uses gold-plated contacts to assure reliable
operation,

4-4. POWER SUPPLY

This equipment employs a balanced, transistor-
ized DC-to-DC converter using a pair of type
2N442 power transistors, Q301 and Q302. A full-
wave bridge rectifier, CR301, is used to provide
the various voltages required for operation ofthe
transmitter and receiver circuits.
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5.1, GENERAL . -

IzastruCE'idﬁs-_dutlined in this section are directed
mainly to servicemen familiar with industrial
communications radios. This section contains
information on preventive and corrective main-
tenance,

Preventive maintenance differs from corrective
maintenance in that its objective is to prevent
troubles from occurring, Preventive maintenance
consists of work performed to keep equipment in
good working order and reduce breakdowns and
interruptions in service. Corrective maintenance
is required when a malfunction of the equipment
becomes apparent and an electrical or mechanical
adjustment and/or replacement of components is
I Necessary,

5-~2. PREVENTIVE MAINTENANCE

! FPeriodic checks should be performed by qualified
' servicemen to minimize egquipment failure and
maintain continuity of service, The following
' procedures should be of aid in checking the sub-
i ject equipment for items which could result in
gither equipment breakdown or shortening the
time of its useful service:

A, Remove all dirt, corrosion, and moisture
from sockets, plugs, and case.

B, Examine all plugs and sockets for firm
seating and positive contact,

C. Remove dust covers and examine all com-
ponents, such as capacitors, resistors,
tubes, diodes, and transistors, for outward
signs of damage.

D. Inspect internal flexible wiring for signs of
breaks, improper dress, and burned or
frayed insulation,

3. '-'coR'R'Ecriva MAINTENANCE

_ the equxpment fails to operate properly,
'e trouble may. be corrected by mechanical or
caiadjustinent . or, if necessary, by re-
place lent ‘'of  one or’ more defective components,
'he ‘malfunetion occurs in this transmitter/
¢ _'procedure is to identify

. smmn v
 MAINTENANCE AND ALIGNMENT

the trouble and localize the source to a particu-
lar stage or component by means of the Signal
Strength Chart, Trouble Shooting Chart, and
Schematic Diagram (figure 8),

5-3-1. SIGNAL STRENGTH CHART

Table 1.lists the signal strength required for 20
DB receiver quieting with a normal signal, Signal
is to be injected from a 50-chm (terminated)
output from a Marconi Model 1066B or equivalent
signal generator through an appropriate coupling

capacitor,

TABLE 1.

RECEIVER SIGNAL STRENGTH CHART

Injected Signal Signal Maximum
Frequency Injected at{ Required
Signal

1K ohm resistor

Directly from
Generator {(not
terminated)

Receptacle

455 KC through a | V107-pin 1| 12 Millivolts
0.01 4 F capacitor
in series with a V1i06~-pin 1| 500 Microvolis

8.0 MC through a | V104-pin 1 8 Microvolis
0.002 uF capacitor

V103-pin 2| 20 Microvoits
Channel frequency | V103-pin 1| 20 Microvolts
through a 4.7 PF
capacitor V102-pin 5| 30 Microvolts
Channel frequency | V10l-pin 1 5 Microvelts
through 4.7 PF
capacitor in
series with 1K
ohm resistor
Channel frequency | Antenna | 0.5 Microvolts

32,

TROUBLE SHOOTING CHART

Table 2 lists the most common troubles which
occur in this type of equipment, their causes

and remedies,

The table is broken down into

receiver, transmitter, and power supply problems
to help isolate the malfunction,

eleven
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TABLE 2, TROUBLE SHOCTING CHART

V107, V106, V105, V104,
V103A and/or associated
circuitry defective.

RF Section: Tubes V103EB,
V102, V101 and/or associ-
ated circuitry defective,

SYMPTOM PROBABLE CAUSE REMEDY
RECEIVER
Inoperative (A) Audio Section: Tubes V109, Identify defective stage by
V110 and/or associated voltage, resistance, and
cireuitry defective, gain measurements (table
(B) IF Section: Tubes V108, 1). Locate and replace de-

fective component,

Squelch Inoperative

Tube V111 and/or associated
circuitry defective,

Locate and replace de-
fective component,

(B)

(©)

through V204,

Transmitter misaligned,

Low B+ voltage,

Low Sensitivity {A) Defective tube in RF, IF, Identify defective stage by
or audio section. voltage, resistance, and
gain measurements (table
1). Locate and replace
defective component.
{B} Receiver misaligned,. Realign receiver per
paragraph 5-4.
{C} Defective antenna, antenna Locate and replace de-
cable, or relay K301, fective component.
Audio Digtorted {A) Tube V110 and/or associated Locate and replace de~-
circuitry defective, fective component,
(B) Receiver misaligned, Realign receiver per
paragraph 54,
{C) Defective or misadjusted Re-net tv frequency or re-
channel crystal Y101, place crystal if necessary.
TRANSMITTER
No RF Qutput {A} Tubes V201 through V204 Following the alignment
and/or associated circuitry procedure (paragraph 5-5),
defective, identify defective stage;
(B) Defective relay, K301 locate and replace defec-
: : tive component,
(C) Defective channel crystal, Y201,
Low RF Output {A) Defective or weak tube V3201 Following the alignment

procedure {paragraph 5-5),
identify defective stage;
locate and replace defec-
tive component,

Realign transmitter per
paragraph 5-5,.. -

Check power SUPPIY

twelve
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' F‘R_QBABLE CAUSE

REMEDY

:Moduiatzo Deviatxon S
Low :

Tuhe V205 defective.
Microphone defective,

Deviation control, R232, -
misadjusted.

Locate and replace de-
fective component.

Readjust control per
paragraph 5-5-3.

Modulation Distorted

Transmitter misaligned,

Defective or misadjusted

channel crystal, Y201,

Realign transmitterper
paragraph 55,

Re-net to frequency or
replace crystal if
necessary.

POWER SUPPLY

Inoperative

Defective fuse F301,

Defective ON/OFF switch
5301,

Defective power transformer,

T301,

Locate and replace de-
fective component.

Blows Fuses

Trapsistor Q301, Q302
defective.

Silicon diodes in rectifier
CR30G1 shorted.

Power transformer T301
defective,

B+ shorted,

Locate and replace
defective component,

Low B+ Voltage

Shorted tube or B+ bypass
capacitor,

Defective diodes in power
supply,

Defective power supply
filter capacitor,

Locate and replace de-
fective component,

5-4. RECEIVER ALJGNMENT

- Complete alipnment of the receiver requires the
o use.of RF signals at 8,0 MC and the degired
: _'operatmg frequency. Normally, complete align-
'm_ent will not be required unless a major compon-
cent has: been. replaced. In most cases only RF
' and nettmg to the system frequency
in which instances proceed

G_ene_rator; Boonton Type 202E,
odel 10668, or equivalent.

Multimeter; Simpson Model 260 or equiva-
lent,

ar

Vacuum Tube Voltmeter (VIVM); Hewlett-
Packard Model 410B or eqguivalent.

Frequency Standard capable of better than
0.0002% accuracy on the desired channel;
Gertsch Model FM-7, Bailey Model 700
"Zero-Beat" or equivalent.

LF Signal Generator; Hewlett-Packard
6084, Measurements Model 65B, or equiva-
lent,

thisteen:
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Figure 6. Top View of Chassis Showing Receiver Components,
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attmeter ﬂHS can be c:onstructed
by connect_ O“_athree ohmresistor in paral-
Clek: mtharect;fzer t*y*pe ACvoltmeter having
=R ta scale ‘deflection of about 3 volts {in
L tius case one watt corresponds to approxi-
o mately 19 rvoits}

'"fi-teol, General Cement NO. 9091

5.4-2. 45 ZKC §F.ALEGNMENT

The 455 KC IF ‘stages, V108, V107, and V108 are
fixed-tuned stages and no adj;ustments are re-
quired, i

5-4-3. 8.0-MC IF ALIGNMENT

Set the signal generator to 8.0 MC (unmodulated)
and connect the output to pin 1 of V103, Connect
the negative lead on the test meter to test point
TP2 and the positive lead to chassis ground. Sei
the signal generator to read approximately one
volt on the test meter, Throughout the 8.0-MC
alignment, reduce the generator output to main-
tain this one-volt reading.

Adjust the top and bottom cores of coils L10%,
1,110, and L1il for maximum meter indication,
Repeat the adiustments until no further increase
in meter reading can be obtalned,

Peak readings on the test meter can be obtained
in two positions of each tuning core. Always tune
the coils to the position closest fo the ends of the
core,

This completes the alignment; disconnect all test
equipment.

5-4-4, RECEIVER OSCILLATOR ADJUSTMENT

Connect the test meter totest point TP1, ascertain
that the crystal is oscillating, and then adjust
. oscillator eoil, L1086, for maximum indication on
. the meter; After adjustment is completed, dis-
~connect the meter,

* Netting, - I order that the receiver frequency
‘exactly. coiticide: with the system channel fre-
-quency, the receiver oscillator must be adjusted
‘8048 to: "net”the receiver onfrequency. lnasmuch
Cag the reseiver selectlmty is symmetrical, center-
" d=:'0n 8.0 'MC, it is absolutely essential that the
1gh_ frequency oscillator be set to produce this
MC. IF signal exactly when heterodyned with
i ommg ehannei swnal This can be accom-

Inject ah un 'odulatedB 0-MC mgnal (exact-
Y 51 cy} from the mgna} generamr to

B. A gignal source, known to be on the desired
channel frequency, either an accurately
adiusted signal generaior or a signal from
the system control transmifter, should be
connecied to the receiver anienna input,

C. The oscillator coil {L108) shouldbe adiustied
for -zero beat with the 8,0-MC injected
signal, Zero beat will be heard in the re~
ceiver speaker (volume control set atabout
mid range;,

The adjusiment is completed; disconnect all fest
equipment,

5-4-5. RF ALIGNMENT

Set the signal generator to the channel frequency
{unmodulated) and connect i to the antenna con-
nector, 7302, Connect the negative lead ofthetest
meter to test point TP2Z and the positive lead o
chassis ground, Set signal generator to indicate
approximately one-voll on the meter, Throughout
this alignment, reduce the generator output as
necessary io maintain the one-volt reading.

Adjust coils L107, 1105, 1104, 1103, Li02, and
1,101 for maximum indication on the meter.
Repeat adjustment of L107 and L1035 as necessary
until no further interaciion is observed.

This completes the RF alignment; disconnect all
test equipment,

5-4-6. QUADRATURE COIL ADJUSTHENT

Digconnect the ungrounded end of the speaker
L8101 from the audio output transformer T101,
Connecti a three-chm audio wattmeter across the
secondary of T101, Connect an ¥FM signal genera~-
tor to the ANTENNA connector, J302. Set the
signal generator to the receiver channel frequency,
FM modulated to give 3.3-KC deviation at a
modulation freguency of 1600 CPS. Adjustquadra-
ture coil L1165 for a maximum indication on the
wattmeter., When the adjustment is completed,
disconnect the test equipment and reconnect
the speaker to the output transformer,

5-4-7. PERIODIC RECEIVER FREQUENCY CHECK

In the performance of normal pericdic mainten-
ance checks, complete alignment will not be
necessary. The following procedure ig to Dbe
performed in order to peak the receiver on the
correct frequency,

Connect the FM signal generator to the antenna
input and set it to the exact operating frequency.
Connect the negative lead of the tesi mieter to
test point TP2 and the positive lead to chassis
ground, Adjust the signal generator. c}utput for a
meter reading between 3. 5 ‘and 1 5 voli:s wréh
no limiting, L - AR

'; 'fs'ftéen
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Figure 7. Top View of Chassis, Showing Transmitter and Power Supply Componsnts.
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Repeak the follomng coﬂs and transformers in
the order shown: L106, L107, L105, 1101, 1102,
1103, L104,: ané the top anci battom coOres of
L1{}9 LIlG an{i ‘L111. {This may also be accom-
pmshed using. a. weak signal from a transmitter
in the. system ) stcc};mect the test meter,

Conne__ct_ a _Wattmeter ag described in paragraph
5-4u6, Modulate the signal generator with a
1,000-CPS; tone at 3.3 KC deviation and adjust
the quadrature coil (L1153} for maximum indica-
tion on the watimeter (if a transmitter is used,
modulate with voice). The receiver sensitivity
should be about 0.5 microvolt for 20-DB quieting
with a squelch threshold opening of approximate-
Iy 0.25 microvelt if the recelver 1s properly
aligned.

5-5. TRAMSMITTER ALIGNMENT
IMPORTANT HOTE

According to FCC Rulesand Regu-
lations: Only persons holding
radio~telephone operator licenses
{second class or higher) or persons
working under their direct super-
vigion are authorized to perform
adjustments or tests colucident
with the installation, servicing, or
maintenance of a radio station,
which may affectthe proper opera-
tion of the eguipment as sef forth
in the Rules and Regulations gov-
erning the class of service for
which the equipment is licensed,

5-5-1. EQUIPMENT REQUIRED

1. Frequency standard capable of better than
0,0002% accuracy on the desired channel;
Gertsch Model FM-7, Bailey Model 700G
"Zero-Beat" or equivalent,

2, Deviation meter; Marconi Model TF-791D
or equivalent.

Wattmeter/Load; Bird Model 612 or equiva-
}ent,

L Mu}.tlmeter Simpson Model 260 or equiva-
- lent (use - 50 “A range}.

52557 RF ALIGNMENT

i Connect the indleating type wattmeter/load
R v ¢ the ‘antenna output, using a minimum

- léngth of RG-8/U coaxial cable, Turn the
".eqmpment ON and leave i warm up for a

- minimumi:of 15 minutes to permit the oven
.;and ‘erystal to stabilize. If the circuits are
considerably out of alignment remove tubes
, ._;VZGS and VZ{Jé to prevent damageand over-
ézssmatxon :

Connect the negative lead of the test metey
to test point TP3 and the positive lead io
chassis ground, Key the trapsmitter and
adjust the buffer plate coil, L2203, for
maximum  meler indieation, It may be
necessary to adjust the crystal trimmer
capacitor, C201, slightly fo cbtain an indi-
cation on the meter,

Conneet the test meter between test point
TP4 and ground, Belurn tube V203 to iis
gocket and allow a few minutes for that
tube to warm up, Key the transmiiier and
agjust the first doubler plate coil, 1.204,
forimaximum meter indication,

Connect the test meter between lest point
TP5 and ground, Key the transmitier and
adjust coils L2005 and L2086, respectively,
for maximum meter indication, Repeat
adjustments of L205 and 1206 until there
iz no further interaction,

Connect the test meter between test point
TP86 and ground, Return tube V204 fo iis
socket and allow a few minutes for that
tube to warm up, Key the transmitter and
adjust colls L.207 and L2908, respectively,
for maximum meter Indication, Repeat
adiustments of 1207 and L1208 until there
is no further interaction,

Preset the antenna capacifor, C234, for
minimum capacity. Key the transmitter and
adjust trimmer C233 for maximum power
output into the load, Readjust L207, LZ0E,
C233, and C234 for maximum power output,

Adjust the neutralizing trimmer, C22%, for
maximum indication on the test meter at
test point TP6, When retuning C233, maxi-
mum power outpul should coincide with
maximum grid-drive indication attestpcint
TRE,

HOTE

I coils 1207 and L1208 are con-
siderably out of adjustment, it will
be difficult to obtain grid-drive
indication at test point TP86. By
tuning C233 for some indication
on the wattmeter/load, it can be
used as an indicator for tuning
1207 and L2085 until grid drive is
large enough fo give an indication
at test point TPE,

Repent steps D, E, and F. The multimeter
reading at test point TP should indicate
not less than 40 microamperes. The multi- - -
meter reading at test point TPS should
indicate not less than 15 microamperes.
The power ouiput delivered to. the: 103.{:1'-.:
should be not less than 20 waits, Dlscmmect _
the test equipment,

'save_ntejen_"-. RES
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5-5-3. FREQUENCY DEVIATION

To check carrier deviation, sample the output at
the load with a pickup loop connected to the devia-
tion meter. Speak in the microphone inaloud voice
and note the deviation. This should indicate not
more than +5 KC. If necessary, unlock and adjust
the modulation level control, R232, to maintain
the deviation within the z5-KC limits. After
adjustment, lock R232 and seal the shaft with a
drop of glyptol cement,

5_5-4. NETTING THE TRANSMITTER

Frequency netting of the transmitter is accom-
plished by precise adjustment of the crystal
oscillator frequency to correspond with that mark-
ed on the crystal case, Netting compensates for
the various eircuit and component tolerances of

eighteen

the transmiiter by placing the transmitter on its
assigned channel frequency. A pickup loop should
he constructed from a length of RG-58/U cable
by removing six inches of outer shield and forming
ing a two-turn loop large enough to slip over the
ogeillator tube, V201, The end of the loop should
be solderedto the shield. The other endof the cable
should be connected to the frequency counter,

Set the counter frequency converter for the cor-
rect mixing frequency and place the pickup loop
{congtructed as described in the preceding para-
graph) over the oscillator tube, V201.

Adjust C201 for the correct crystal frequency.
Where an oven is employed, C201 should be
adjusted for the approximate center of the oven~
heating cycle, This completes the transmitter
alignment.
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hematic
mbol

101,114

102,202,
7,222,225
103,105,
16,111,113,
3,165,172,

Description
CAPACITORS

3.3 PF, 5%, 1000V,
Ceramic Disc

10 PF, 5%, 1000V,
Ceramic Disc

150 PF, 16%, 500V,
Ceramic Disc

'3,177,180,183,184,208,213,228,230,248,
L9 250,266,257,258, 259, 260,261,262, 263,

4,315,316
104,110,
2,120,208
107,122,
5

109,135

115,231

115,119,
11,160,
36,242
117,187,

¥

118,144,
17,154,
17,212,232
124,128,
32,133,140,
(5,148,152,

4.7 PF, 5%, 1000V,
Ceramic Dise

0.22 PF, 5%, 500V,
Composition

8 PF, 3%, 1000V,
Ceramic Disc

18 PF, 5%, 1000V,
Ceramic Disc

470 PF, 10%, 1000V,
Ceramic Disc

270 PF, 5%, 500V,
Plastic Mica

25 PF, 5%, 1000V,
Ceramic Disge

0.01 L F +80-20%,
Ceramic Disc

500V,

38, 168,176,178,181,182,185,186,205,

11,240,241
126,127,
9,130,
34,135
128,139,

2

131,141,
12,143,146,
19,153,219,
13

136,246,

17

138,157,
5%, 170
150,167

158

162,169,
11,312
163,164,
19,214,215,
15,218,220,
21,226,227,

1306 PF, 300V,
Plastic Mica
2 PF, 5%, 1000V,

Ceramice Disc
47 PF, 5%, 1000V,
Ceramic Disc

1000 PF, 10%, 1006V,
Ceramic Disc

0.01 ¢ F, GMV, 1600V,
Ceramic Disc

0.1 F, 10%, 125V,
Paper Tubular

33 P, 5%, 1000V,
Ceramice Disce

2008 PF, 20%. 1400V,
Ceramie Disc

1500 PF, GMV, 306V,
Ceramic Disc

52,254, 264,313

170,210,
39,243
171,238,
3

189

201
203,224,
53

228

233

234

235

244

255
266,303,
03

3¢1
3024,B,
D

217

10 u F, +50-10%, 25V,
Electrolytic

38 PF, 2%, 500V, Ceramic
Feed-Through

47T PF, 10%, 1000V,
Ceramic Disc

Variable, Trimmer, 1,5-1G BF,
Ceramic (Inc, Hardware}

100 PF, 5%, 1000V,
Ceramic Disc

Variable, Trimmer, 7-35 P¥,
300v

Variable, Trimmer, 3-13 PF,
Air Type

Variable, Trimmer, 3-25 PF,
20%, 506V, (Inc. Hardware)

18 P¥, 1%, 500V, Ceramic
Feed-Through

0,02 p ¥, 20%, 500V,
Ceramic Disc

21 F, 450V, Biectrolytic

8 PF, 5%, 1000V, Ceramic
Dise

150 U F, 80V, Electrolytic

20-20-10-10 p ¥, +30-10%,
450V, Electroiytic

35 1 F, 50V, Blectrolytic

Hallierafters
Part Number

$12-001021-339
§12-001081-10C

047-001875-001

512-001021-479
047-3060430-002
512-001021-06¢
512.0G1081-180

047-001862-003

482-162271

512-001091-250

(347-001888-0G5

482-162131

$12-001091-020

512-602081-410

047-001B82.010

047-001884-026

048-001563

512-002081-330
047-001883-011

047-001688-002

Q45-001177

047-001885-001

047-041930

047-0615881

512-003091-101

044-000608
348.000563

344-000603

047-001885-002

047-001888-008

045-001178

512-001021-080

045-801176
045-001175

045-001174

SERVICE

Schematic
Symbol

R101,104,
106,113,140,
143,145,147,
150,158,208,
307
R102,103,
105,118,119,
126,155,208,
210
R107,109,
142,149,234
R108,112,
235
R110,115,
133,158
R111,128,
125,131,212
R114,207
R117
R121,128,
148,154,158,
160,161,162,
201,204,206,
208,213,305
R122,124,
127,156
R126
R128,137,
144,220
R130,148,
217

R132
R134,138,
163,211,214,
216,218
R133

R138

1139,202,
225

R141
R151
R152,205
R218
R221,223
R222
R224
R227,229
R228
n332
RZ33
R361

RAGZ
R303

R34

REPAIR PARTS LIST

Degeription
*RESISTORS

476K Ohm

47K Chm

2200 Qhm
4700 Ohm
1 Megohin
G8K Chm

220 Ohm
15K Qhmn
100K Ohm

33K Ohm

§800 Ohm
150K Ohm

10K Ohin

3300 Ohm
2.2 Megohm

Vartable, 500K Ohm, 230%,
SQUELCH

Variable, 33K Cbm, +30%,
VOLUME

22K Ohm

220K Ghm

150 Ohm

470 Ohm

10K Ohm, 2 watt

830K Ohm

1500 Ohm

§80 Ohm

330K Ghm

10 Megohm

Variable, 100K, 2 watt

100¢ Ohm

100 Chm, 10%, 5 watt,
Wire Wound

5 Chim, 10%, 5 watk,
Wire Wound

8) Ohm, 0%, 5 watt,
Wire Wound

250 Onm, 19%, § watt,
Wire Wound

Hallicrafiers
Part Number

451-2524T4

451-252473

451-252222
453-25624"12
451252165
451252683
451-252221

451-252153
451-262104

451252333

4351~ 262682
451-252154

451-252103

451-252332
451252225

025-002374
025-062375
451-252223

451-252224
451-252151
451-252471
451-852103
451-252684
451-252152
451-252681
451 -252334
451-252108
0250623711
451252102
445-012101

445012050
445-012508

445-012251

+ Al RESISTORS are carbon type, 100, 1/2 watt uniess
otherwise stated,

1101
1.102,108,
104,105
1106
L107
L1908
£109,110,
111

COILS AND TRANSFORMERS

Coil, Antenna
Coil, Radio Frequency

Coil, Oseillator Grid

Coil, Cscillator Plate

Coil, 1.2 uH, RF Choke

Coil, Intermediate Frequency

L112,113,114 Coil, 2.2 MH, RF Choke

L1ig
1.201,202

Coil, Quadrature
Coil, 470 pH, RF Choke

050-001837
050-0016838

050-001639
050-001840
050-001580-004
050-001841

050-001581
050-001642
050-061580-G01

Sechematic
Symibol

1.263
L2G4
L205,206
L207
1,208
L2069
L0
L21t
L212,213,
214

L215
L218
L301
T101
T301

Description

Coil, Bufier Plate

Coil, Multipliar Plate

Coil, Multiplier Plate and Grid
Coil, Multiplisr Plate

Coil, Power Amplifier Grid
Coil, Powsr Amplifier Plate
Coil, Link Anienna

Coil, 2.2 nH, RF Choke

Coil, Filter

Coil, 3.3 . H, RF Choke
Coil, 3H, RF Choke

Coil, Filament Choke
Transformer, Audio Cutput
Transformer, Power

Hallicrafters
Part Mumber

COILS AND TRANSFORMERS {CONT)

0B0-501843
050-801644
050~ 001645
050- 001646
050-001647
050-001553
050-00G1552
050-001582
45G-001581

050-001580-002

056-000708
050- 001589
055000544
050-001737

ELECTRON TUBES, TRANSISTORS & DIODES

V101,102
¥103,108,
201,205
V104,108,
107,108
V109
V1L0
vitd
V202

V203

V204
Q301,302
CRI0L
CIi201,202
CR301

CR316

J302
Jaai
P3g1

Y101
Y201
Yi0zZ

FL201
PCI0L
PC201
FL101
F301

XEF301

MEK201
HR30E

K301
L3i01

TP1,2,3,
45,6

1301

Tube, Type 6CYH
Tube, Type 6CLEA

Tube, Type BAUS

Tube, Type 6BNE

Tube, Type 6GWE

Tube, Type 12A07

Tube, Type BAUS

Tube, Type 6360

Tube, Type 1984

Transistor, Type 2N442

Diode, Silicon, Type GAZ02

Diode, Stlicon, Type GAZ00

Diode, Silicon, Rectifier
Bridge, Type FWSH0

Diode, 5ilicon, Rectilier,
Tvpe IN3183

MISCELLANEQUS

Connector, Antenna

Connector, Receptacle, § prong

Connector, Piug, 6 prong

Cover Assembly

Crystal, Receiving

Crystal, Transmitting

Crystal {8455 KO}

Ferrite Beads

Flex Relief {Mic Cable)

Filter Assembly, Low-Pass

Filter, Couplate

Filter, Couplate

Filter, Lumped-IF, 453 KC

Fuse, Cartridge, 15 AMP, 3 AG

Fuseholder (Inc. Hardware)

Heal Sink

Iron Core (L.101,102,103,
104,108)

iron Core (1.108)

Iron Core (1107203204,
205,206,2G7,208}

Iron Core {(L1i5)

Knob (W/8et Serew)

Microphone {Inc, Mounting Clip)

Oven, Crystal

Power Cable Assembly

Relay, Armature {12V)

Speakey

Spring, Retaining

Test Point

Washer, Mica (Used with
Q301 & Q302)
Panel, Front

famp, Indicator {Inc. Hardware)

Nameplate (HLC Logo)
Frim Strip {Front Pagel)

890-001556
898001557

GH0-80G808

§90-900828
890.081502
080-901281
080-001168
090-901253
290-001553
112-300641
819-003371
01%-003370
015-003368

018-002758

010-100056
008001137
010-603001
066-404254
419-803357
a19-G03356
019-G03350
077-603040
016-002381
150-807832
048000244
048-000380
(449-000292
438-160367
{106-100451
067-012271
003-0G7728

003064568
003067856

Q061283
015001561
085-000247
421000760
487-008108
021-000759
$85-000243
075-000974
435-00008%

G04-101912

068-001528
039-000742
¢13-0029¢3
007-060891
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WAR IR ANTY

“This product is waranted to be free from defective materal or parts, and
it is agrecd to furnish @ new part i1 exchange for any part of this unit
which under nonnal installation, use aud service discloses such defect,
provided the wnit 1s defivered by the cwner Lo the autherized radio dealer
or wholesaler from whow purchased, intact, for examination with all frans-
portation charges prepaid, within one vear from the date of sale to eriginal
purchaser and provided that such examination discleses that it is thus
defective. Warranty on tubes, pilot Hghts, transistors, and silicon diodes
is effective for a period of 90 days.

Vhis warranty does not extend lo any radio products which have been sub-
jected to misuse, neglect, accident, improper inslaliation, or fo use in
vigdation of instructions fumished by us, nor does il extend to units whicl=
kave been repaired or altered owtside of our quthorized facilities, nor to
cases where the serial number thereof hus been removed, defaced or
changed. ner to accessories used therewith net of our own manufaciure,

This warranty is in Hew of other warranties expressed or implied and no
represchutative or person is aqutherized to assume for us any other Hability
in connection with the sale of our radio products.”

> hallicraffers . .

156 - 0092

o
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