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Figure 1. Hallicrafters’ Mode! C58-20-2 Tronsmitter/Receiver

SECTION |
iNTRODUCTION

-1 DESCRIPTION

Hallicrafters' Model CSB-20-2 is a crystal-
centrolled, two-way ragfio designed for narrow-
band FM service (16F3 emission) in the 148 to
174 MO range. This eguipment is completely
seli~contained in a single cabinet and is supplied
complete, tuned io cusiomer specified frequency,
ready for connection to antenna and power source
{117 VAC, 50/60 CPS). Because of its compact
size, the unit is ideally suited for table-top
operafion,

The unit is constructed of sieel. The front panel
is attractively styled and conveniently arrangsd,
keeping operaior convenience in mind,

This Hallicrafters equipment meeis the require~
ments of Parts 10, 11, 18, and 21 of the FOO
Rules and Hegulations and has been type accepted
in accordance with provisions of Parts 2 and 15,

2. FEATURES

Compact Sizge and Weight. - The transmitter/
receiver and solid-state power supply are con-
tained in a single case which also includes the
speaker and operafing conirols. The equipment
measures 5 inches high by 10-3/4 inches wide by
12~1/4 inches deep and weighs 21 pounds.

Transmitter Power Output Rating. - The final
ampiifier tube used in the transmitter hasa rated
IMS3 dissipation of 35 watts and a rated IMS power
output of 46 watis at 175 M. On the basis of the
20-watt rated power output, the power amplifier
is, therefore, conservatively designed. All units
as shipped, will deliver a minimum power output
of 20 watts and in most cases actual power output
will be substantially higher.

Careful Thermal Design, - Despite its small size,
internal temperature of the unit have been main-
tained considerably lower than for similarequip-
ment of the same power-output class. This has
been accomplished as follows:

A No tube shields are employed, This results
in rapid convection cooling of tubes with
little heat transfer to the chassis and com-
ronents,

B. Careful positioning of vents inthe case per-
mits effective cooling of the chassis. A
dust-tight cover on the send/receive relay
prevents any deterioration of relay perfor-
mance caused by the entry of dust through
cooling vents,
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Low Susceptibility to Adjacent-Channel Interfer-

ence, - Two design features have succeeded in
minimizing interference problems:

istics. Thisis accomplished while maintain-
ing adequate nose-to-skirt ratio for rejec-
tion of adjacent-channel interference.

A, The lumped IF filterdesignis characterized B. The gated beam limiter/disciminator cir-
by a rounded nose, avoiding sharp discon- cuit employed has an inherently short time
tinuities in aftenuation and phase character- constant,

SECTION H

SPECIFICATIONS

MECHANICAL SPECIFICATIONS AND FEATURES

CABINET

Steel; dull-black, baked-enamel finish.

CONSTRUCTION {Except Cabinet)

Steel; cadmium chromate finish.
OVERALL SIZE (HWD)

5 by 10-3/4 by 12-1/4 inches.
NET WEIGHT

21 pounds.
SPEAKER

Internal Three-inch PM, 3.2 ohm.

MICROPHONE

Handheld eceramic,

CONTROLS

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

ANTENNA CONNECTOR

Screw type (S0-239),

ELECTRICAL SPECIFICATIONS AND PERFORMANCE

General {Receiver and Transmiter):

FREQUENCY RANGE
148 {0 174 MC.

FREQUENCY STABILITY

+0.0005%, oven controlied.

twoe

AMBIENT TEMPERATURE RANGE
~30°C to +80°C (exterior of case).

INPUT VOLTAGE
117 volts AC, 50/60 CPS.

Receiver:

TYPE OF CIRCUHT

Crystal-controiled, dual-conversion super-
heterodyne,

SENSITIVITY
Less than 9.5 uV for 20 DB noise quieting,
SQUELCH SENSITIVITY

0.25 4V or less.

CRYSTAL

Third-overtone, series-resonant, similar to
MIL iype CR-32/U (85°C).

CONVERSION SYSTEM
Dual; 8.0 MC and 455 KC,
SECOND CONVERSION OSCILLATOR
Crystal controlled.

SELECTIVE ELEMENT

Lumped IF filter (hermetically sealed)incor-
porating ten ferrite-cored tuned circuits.

SELECTIVITY
Better than 75 DB (two signal method).
OSCIHLLATOR RADIATION

Within limits established by FCC Rules and
Regulations, Part 15, Sub~Part C.
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6CY5
il ] BCY5
- Mixer/Oscillator-Multiplier . . 6CL8A
sEIE Amplifier . ... .. ..., 6AUS
cond Oscillator/Mixer. . . ... ... 6CLBA
“First.Low IF Amplifier. . .. ..., .. BALUG
‘Secor SAUS
BAUG

.............. 12AT7
................. 6GWS

iwé_";_ts, +3 watts intermittent oven.

SPURIQUS RESPONSE ATTENUATION

85 DB minimum,

Tran‘émlﬂer:_ -

RFPOWER QUTPUT

SI—

o 20, watts,
ANTENNA OUTPUT IMPEDANCE

" 52 ohwms.

3-T. UNPACKING

After unpacking the equipment, it should be care-
_fuliyjinspegted for any possible damage whichmay
have occurred. during transit. Should any sign of
damage tie apparent, immediately file a claim with
the carrier stating the extent of damage. Carefully

CRYSTAL

Fundamental frequency type, similar to MIL
type CR-38/U (85°C).

MULTIPLICATION ORDER

2x3x2=132.
SPURICUS EMISSIONS

Attenuated in excess of EIA Standards,
MOQDULATION

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-emphasis 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

Amplifier ... ... .. ... .. ... . 5CL8A
Oscillator/Phase Modutator . . ... . 6CL.8A
Buffer Amplifier/Doubler .. ...... B360
Second and Third Multiplier . ... .. 8360
Output Power Amplifier . ........ 7984

POWER DRAIN

155 watts, +5 watts intermitient oven.
DuTY CYCLE

Intermiitent (E14).

SECTION Hi
INSTALLATION

check all shipping labels and tags for any special
instructions before removing or destroying them.

3-2. PRELIMINARY TEST

Prior to installing the equipment, it should be
bench tesied toinsure thatitisinproper operating
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condition. The equipment has been completely
aligned to frequency and tested at the factory be-
fore shipment sono performance deficiency should
exist, If operational difficulties are experienced,
refer to the maintenance section of this manual to
‘dentify 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 tesis coin-
cident with the installation, servicing,
or maintenance ofa radio station, which
may affect the proper operation of the
equipment as set forth in the Rules and
Regulations governing the class of ser-
vice for which the equipmeantis licensed.

3-3. INSTALLATION

This equipment is intended for base-station in-
stallation where a source of 117-volt AC, 60-cycle
power is available,

IMPORTANT NOTE

Your power outlet must furnish AC (al-
ternating current). If in doubt about
your power source, contact your loeal
power company prior to inserting the
power cord in a power outlet, Plugging
the cord into the wrong power source
may cause extensive damage to the unit,
requiring costly repairs.

The equipment should be installed as shown in
figure 2. The transmitter/reesiver unit may be
placed in any location permitting free air circula-
tion through the ventilation openings in the cabinet.
Excessively warm locations suchas those adjacent
to radiators and heating units should be avoided.

RG-8/U FOR RUNS UNDER 50 FEET,
RG-17/U OR FOAM HELIAX FOR
LONGER RUNS.
7 VAC, 50/60CPS
. T/
"

§f

MICROPHONE

I56- 004393

Figure 2. Base Station Instailation Diogrom.
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3-4. AMTENNA INSTALLATION

There are various types of antennas suitabls for
use with this equipment. The selection will depend
upon the specific application and requirements of
the system.

In all but the most simple system, a gain antenna
is recommended, Althoughthe initial costis some-
what higher than a conventional ground plane
antenna, the advantages realized in terms of
increased range and dense coverage make the gain
antenna 2 sound investment, particularly since it
it may he considered a nonrecurring cost.

In locating the antenna, take advantage of existing
structures ({tall buildings, water towers, etc.)
wherever possible, thereby reducing the cost of
installing a mast or tower of similar height.

If in doubt aboui the specific antennatobe used in
a particularinstallation, contact The Hallicrafters
Company directly. An experienced representative
will asgsist you in selecting the most suitable
antenna for your application,

3-5. CRYSTAL INFORMATION

After the installation is completed, crystals 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 inserted intheir
appropriate positions (T, transmit; R, receive).

Crystals may be ordered from The Hallicrafters
Co. Service Department, 5th and Kostner Avenues,
Chicago, Illinois 60624. Transmitting crysials
should be ordered under partmumber G18-003358,
and recelving crystals should be ordered under
part number 019-003357. Be sure to specify
operating frequencies when ordering cryvstals,

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

for the transmitter,

Crystal type: MIL CR-35/U
Oven temperature: 85°C
Load capacity: 22 up F
Frequency: Channel frequency
i2

for the receiver,

Crystal type: MIL CR-32/U
Oven temperature: 85°C
Resonance: Series
Frequency: Channel frequency - 8 mc

3




4-1.

The transnntter/ recezver unit operates from a
nominal power source of 117 VAC, 50/60 CPS. A
solid-state: ‘power. supply is empioyed to provide
required opérating voltages to internal circuits.
Refer to figures 3'and 4 forblock diagrams of the
receiver: and fransmitter and to flgure 7 for an
overall schematm didgram of the equipment.

is2 ..:R_ECE_E;WER o

The ‘receiver section of this equipment consists
of eleven tubes functioningina 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 mput from the antenna relay, K301, is coupled
through the antenna coil, L101, to the gmd {(pin 1)
of V101, Tubes V101 and V102 are type 8CYS
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
L105 are peaked to the channel frequency to pro-
vide maximum selectivity, The RF output from
the plate (pin 5) 0of V102 is coupled through capaci-
tors C175 and Cl115 to the grid (pin 1) of the
receiver first mixer, V103A,

SECT!ON v
THEBR‘{ OF OPERATION

4-2-2. RECEIVER OSCILLATOR

The receiver oscillator, V103B (1/2 8CL8A), is
an impedance~inverting type oscillator/multiplier
employing a CR-32/U crystal operating at or
near its natural series resonant frequency. The
crystal, Y101, is housedina standard plug-in oven
which mamtams a constant crystal temperature
of 85° £2°C. Small changes in receiver oscillator
frequency can be made by adjustment of coil,
L1068, This adjustment is used to zerc (net) i‘he
receiver to the exact channel frequency. Coil,
L107, in the plate circuit is tuned to the thm:l
senes harmonic of the oscillator frequency, RF
output is coupled from the plate (pin 6) of V1038,
through capacitor C122, to the grid (pin 1) of
the receiver first mixer, VIi03A.

4-2-3. RECEIVER FIRST MIXER

R¥gignals from the R¥ amplifier, V102, and from
the receiver oscillator, VI03B, are applied tothe
grid {pin 1) of the receiver flrst mixer, VIi03A
/2 BCLBA) These signals are mixed and prod‘aee
a difference frequency of 8.0 MC. The 8.0-MC
output from VI103A is applied to interstage filter
transformers L109 and L1100 which reject all
frequencies other than 8.0 MC. Transformers
L109 and L1110 are connected together by top
coupling ecapacitor C128. The output from LI10
is applied through capacitor C131 to the grid
{pin 1} of the first IF amplifier, V104.

FIRST IF FIRST SECOND
RF RF FIRST AMPLIFIER SECOND 455 KO 455 KC fF 455 KGC IF THIRD 85SKC IF
T OAMPLIFIER  AMPLIFIER MIXER {8.0MC) MIXER FILTER AMBLIFIER  AMPLIFIER AMPLIFIER/LIMITER
5CY5 BCYS /2 85LB §AUS W2 ecuef { 1 5AUB 5AUS 5 AU
Vio vz VIo3A vioa [ viosa | FLio vice [ vier ™1 vios [
_l_ e ._T-un—-t
osciLaTon |V BCLB 172 gcLg| SECOND
L vioas vioss | convemsion
QSCILLATOR
] ¥ 101 ™ Y102
468 me
I 8.455 MC
553 MC = =
GATED BEAM
LiMiTER/ AUDIO  AUDID POWER
BISCRI ,
SCRIMINATOR AMPLIFIER AMPLIFIER SPEAKER
sBNS we sews ! |z sows
V1G9 V1igAa VIIOB RS
SQUELCH 3 N
NOISE NDISE
AMBLIFIER  RECTIFIER
t2 AU7 SA202
Vo CRIOI

156004088

-’ Figure'3:° Receiver Block Diagram
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4-7-4. RECEIVER FIRST IF AMPLIFIER

Tube V104, a type 8AU6 pentode, is usedas a con-
ventional IF amplifier at 8.0 MC. The amplified
8.0-MC signal from the plate (pin 5) of this tube
is coupled through IF transformer, Li11l, and
coupling capacitor, CI136, to the grid {pin 9) of
the receiver second mixer, V105A.

4..2-5 RECEIVER SECOND CONVERSION OSCILLATOR

The receiver second conversionoscillator, V105B
(1/2 8CL8A), is a triode operated as a Plerce-
iype oscillator and requires no adjustment. The
circuit uses a standard CR-18/U crystal on8.455
MC. This frequency is used in the circuitbecause
it is 455 KC (0.45% MC) above the first IF fre-
quency, thus producing a second IF frequency.
The crystal output is coupled through capacitor
C139 to the grid (pin 9) of the receiver second
mixer, VI05A,

4-2-6. RECEIVER SECOND MIXER

The 8.0-MC IF signal from V104 and the 8.455-
MC oscillator signal from VI105B are applied to
the grid (pin 9) of the receiver second mixer,
VI05A (1/2 6CLBA). These signals are mixed and
produce a difference frequency of 455 KC. The
455-KC output from V10BA is applied to filter,
FL101.

4-2-7. 455-KC FILTER

Filter FL101 is a 455~-KC, lumped-IF filter, using
ten ferrvite-cored tuned circuits. The filter is
internally compensated to provide a high orderof
temperature siability. This filter is the maincir-
cuit element determining the bandwidth charac-
teristics of the receiver. The output from FL101
is applied through capacitor C143 ic the grid
(pin 1) of the first 455-~KC IF amplifier, V106,

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

The B6AUS pentodes, V106 and V107, are used
as conventional IF amplifiers at 4556 KC. The
output signal from the plate (pin 5) of V107 is
coupled through capacitor C149 to the grid (pin1)
of the third 455-KC IF amplifier/limiter, V107.

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

‘The type SAUS pentode used inthis stage operates
as a conventional IF amplifier in the presence of
weak signals and, with signals in excess of a few
microvolts, as alimiter. Limiter voltage develop-
ed across resistor R126 is filtered and applied
to the grid circuit of the RF amplifiers, V101
and V102, to prevent front-end overload onstrong
signals., The amplified/limited signal oufput is
coupled through capacitors C153 and C155 fo the
grid (pin 2) of the detector, VI08.

SiX

4-2-10. GATED BEAM LIMITER/DETECTOR

Tube V109, a gated-beam type 6BNS, functions
primarily as a discriminator. Tt also provides a
limifting action which is particularly effective in
the removal of fast transient noise pulses {igni-
tion noise) that would otherwise degrade signal
quality,

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, Li15, Output of
the discriminator is developed as a fupction of
phase differences between the signal grid {pin 2}
and the gquadrature grid (pin 6) across resistor
R129. Output is coupled through an RF filter/
de-emphasis network to the noise amplifier and
audio amplifier.

4-2-11. SQUELCH CIRCUIT

The sguelch circult 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 cuteff 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 8GWS triode-pentode. The
input from the diseriminator/squeich circuitryis
applied to the grid {pin 1) of the triode amplifier,
V110A. The amplified output from Vil0Ais
coupled through capacitor C168 to the grid {pin 8}
af the output tube, V110B. Tube V1108 amplifies
the audio signal which is then transformer coupled,
through the audic output transformer, T101, o
the speaker, LS101,

4-3. TRANSMITTER

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 audio input from the microphone is applied
to the grid (pin 9) of a pentode audio amplifier,
V205A (1/2 6CL8A). The amplified audio oufput
from V2054 is coupled through capacitor C241 to
the modulation limiter circuil.
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43277 WODULATION LIMITER

The miodulation limiter cireuit consists of a pre-
emphasis: stage (C242 and R223), a symmetrical
silicon diode clipper (CR201 and CRZ202), and a
de-emphasis network (PC101). This type of cir-
cuit produces a flat frequency response when
aperating below the clipping level.

By providing high~frequency pre-emphasis before
clipping, limiting is applied to the high-frequency
signals which are mainly responsible, ina phase-
modulation type transmitter, for frequency exeur-
sions bevond the rated maximums.

The output from PCIOI is applied to the grid
(pin 1) of V2058,

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
cutput from the plate (pin 2) of V205B is coupled
through C244, L216, R232 (the modulation level
control), and R204 to the grid (pin 1) of the phase
modulator, V201B.

NOTE

Potentiometer R232 is notanaudio
gain control. Its function is only to
set the maximum deviation limit.
Therefore, R232 should be adjusted
only when there is sufficient audio
signal present to produce clipping
action by CR201 and CR202.

4-3-4. CRYSTAL QSCILLATOR

The transmitter oscillator, V2014, is a pentode
type using a fundamental-frequency type CR-36/U

156--004087

Figure 4. Transmitter Block Diogram.

crystal, Netting capacitor, C201, permits precise
adjustment of the oscillator to the required
channel {requency. The oscillator output is coupled
through capacitor C206 io the grid {pin 1) of the
phase modulator, V201B.

4-3-5. PHASE MODULATOR AND
BUFFER AMPLIFIER

RF signals from the oscillator circuit and audio
signals from the microphone circuit are applied
to the grid (pin 1) of the transmitter 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 V2018
is coupled through capacitor C208 to the grid
(pin 2) of the transmitter buffer amplifier, V202A.
Tube V202A isclates and amplifies the signal
which iz then applied to the grid (pin 7) of the
transmitter firstmultiplier, V202B, through capa-
citor C213. Coil 1.203 inthe plate circuit of V2024
is tuned to the oscillator frequency.

4-3-6. FIRST MULTIPLIER

Tube VZ202B is a conventional pentode doubler cir-
cuil with the plate tank coil, L204, tuned to twice
the oscillator frequency. The output from V202B
is coupled through capacitor C219 to the grid
®in 1) of the transmitter second multiplier,
V203A.

4-3-7. SECOND MULTIPLIER

Tube VZ03A is one tetrode section of a type 6360
dual-purpose tube functioning as a frequency trip-
ler circuit. The plate tank coil, L2035, is tuned to
three times the frequency of the input signal or
six times the oscillator signal. The output is
coupled through the commen cathode to the third
multipiier, V203B.
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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 osciilator
frequency, the desired channel frequency. The
output of V203B is transformer coupled through
1207 and L208 to the grid (pin 10) of the power
amplifier, V204,

4-3-9. POWER AMPLIFIER

The iype 7984 power pentode, V204, amplifies the
signal to a level and impedance suitable for
application to the antenna. Trimmer C229 in the
screen grid circuit is provided to neuiralize the
stage. Trimmers C233 and C234 in the plate cir-
cuit are tuned to the channel frequency. The out-
put from V204 is coupled through L.209 and L210
to the output filter, FL.201.

erght

Filter, FL201, is a two-section constant~-K har-
monic filter which attenuates harmonics to the
specification level. The output from FLZ01 is
applied through the antenna relay to the antenna.
The relay is housedin a dust-proofnylon enclosure
and uses gold-plated contacts to assure reliable
operation.

4—4. POWER SUPPLY

This equipment employs a full-wave bridge
rectifier, CR301, to provide the various vol-
tages required for operation of the transmitter
and receiver circuits.




ong outlined in this section are direected
: ‘toservicemen familiar with industrial
inmunications radios. This section contains
eoovinformation on preventive and corrective main-
~otenance,

. 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
necessary,

5-Z. PREVENTIVE MAINTEMNANCE

Periodic checks should be performed by qualified
servicemen f0 minimize equipment failure and
maintain continuity of service. The following
procedures should be of aid in checking the sub-
ject equipment for items which could result in
either equipment breakdown or shortening the
time of its useful service:

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

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

C. Bemove 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,

5-3. CORRECTIVE MAINTENANCE

When' the  equipment fails to operate properly,
the trouble may be corrected by mechanical or
electrical adjustment or, if necessary, by re-
placement of one or more defective components,
When a malfunction occurs in this transmitter/
receiver, the normal procedure is to identify

- ggmmy

= ~ 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 7).

5-3-1. "SIGNAL STREMGTH CHART

Table 1 ligts the signal strength reguired for 20
DB receiver quieting with a normal signal. Signa}
is to be injected from a 50-ohm (terminated)
output from a Marconi Model 10888 or equivalent
signal generator through an appropriate coupling
capacitor,

TABLE 1. RECEIYER SIGNAL STRENGTH CHART

Injected Signal Signal Maximum
Freguency Injected at Required
Signal

455 KC through a 12 Millivolts
0,01 ¢ F capacitor
in series with a

1K ohm resistor

V107-pin 1

V106-pin 1} 500 Microvolts

MC through a | V104-pin 1 8 Microvolts

8.0
0.002 uF capacitor

V103-pin 2| 20 Microvolis

20 Microvelts

Channel freguency | V103-pin 1
through a 4.7 PF

capacitor V102-pin 5{ 30 Microvolts

Channel frequency | V101-pin 1 5 Microvolis
through 4.7 PF
capacitor in

series with 1X

ohm registor

Antenna | 0.5 Microvolis

Receptacle

Channel frequency
Directly from
Gienerator (not
terminated)

3-3~2. TROUBLE SHOOTING CHART

Table 2 lists the most common troubles which
cccur 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,
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TABLE 2. TROUBLE SHOQTING CHART

V110 and/or associated
circuitry defective,

{B) IF Section: Tubes V108,
V107, V106, V105, V104,
V1i03A and/or associated
circuitry defective.

(C) RF Section: Tubes V103B,
V102, V101 and/or associ~
ated circuitry defective,

SYMPTOM PROBABLE CAUSE REMEDY
RECEIVER
Inoperative {A) Audio Section: Tubes V109, Identify defective stage by

voliage, resistance, and
gain measurements {table
1), Locate and replace de-
fective component.

Squelch Inoperative

Tube V111 and/or assoclated
circuitry defective.

Locate and replace de-
fective component.

Low Sensitivity

(A) Defective tube in RF, IF,
or audio section.

(B) Receiver misaligned.

{C) Defective antenna, antenna
cable, or relay K301,

Identify defective stage by
voltage, resistance, and
gain measurements (table
1). Locate and replace
defective component,

Realign receiver per
paragraph 5-4.

Locate and replace de-
fective component.,

Audio Distorted

(A) Tube V110 and/or associated

circuitry defective.

(B) Receiver misaligned.

{C) Defective or misadjusted
channel crystal Y101.

Locate and replace de-
fective component,

Realign receiver per
paragraph 5-4.

Re-~net to frequency or re-
place crystal if necessary.

TRANSMITTER

No RF Output

(A) Tubes V201 through V204
and/or associated circuitry
defective.

{B) Defective relay, K301,

{C) Defective channel crystal, Y201,

Following the alignment
procedure (paragraph 5-5),
identify defective stage;
loeate and replace defec-
tive component,

teit

Low R¥ Output

(A) Defective or weak tube V201
through V204,

{B) Transmitter misaligned,

(C} Low B+ voliage,

Following the alignment
procedure {paragraph 5-9),
identify defective stage;
locate and replace defec-
tive component.

Realign transmitter per
paragraph 5-5.

Check power supply.




L TABLE 2. TROUBLE SHOOTING CHART (CONT.]

SYMPTOM 5

PROBABLE CAUSE

REMEDY

Low .

Modulation Deviation -

Tube V205 defective.
Microphone defective,

Deviation control, R232,
misadjusted,

Loeate and replace de-
fective component,

Readjust control per
paragraph 3~5-3.

Modulation Distorted

Transmitter misaligned.

Defective or misadjusted
channel crystal, Y201,

Realign transmitterper
paragraph 5-5,

Re-net to freguency or
replace crystal if
necessary.

POWER SUPPLY

Inéperative

Defective fuse F301,

Logate and replace de-
fective component,

filter capacitor,

(B) Defective ON/OFF switch
5301,
{C) Defective power transformer,
T301,
Blows Fuses (A) Silicon diodes in rectifier Locate and replace
CH301 shorted. defective component.
(B) Power transformer T301
defective,
(C) B+ shorted.
Low B+ Voltage {A) Shorted tube or B+ bypass Locate and replace de-
capacitor, fective component,
(B) Defective diodes in power
supply.
{C) Defective power supply

5-4, RECEIVER ALIGNMENT 2. Multimeter; Simpson Model 260 or equiva-
lent,

Complete alignment of the receiver requires the or

uge of RF signals at 8,0 MC and the desired

operating frequency. Normally, complete align- 3. Vacuum Tube Voltmeter (VIVM}; Hewlett-

ment will not be required unless a major compon-

ent has been replaced. In most cases only RF

alignment and netting to the system frequency 4,
will be required, in which instances proceed
directly with paragraph 5-4~7,

5-4-1. EQUIPMEMT REQUIRED

1. FM Bignal Generator; Boonton Type 202E,

Packard Model 410B or equivalent.

Freqguency Standard capable of better than
0.0002% accuracy on the desired channel;
Gertsch Model FM-7, Bailey Model 700

"Zero-Beat" or eguivalent,

3. LY BSignal

Marconi Model 10668, or equivalent, lent,

Generator; Hewlett-Packard
6084, Measurements Model 85B, or equiva-
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Figure 5. Top View of Chassis Showing Receiver Components.
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The 455_«.1«:«: iF stag, 8, -106 VEO’? and V108 are
flxecz~tune;:{ stawes and: no- ad;ustments are re-
quxreci - E

544@-3._ ;3.9 MC IF ALiGNMENT

Set fhe SIguaE oenerator to 8.0 MC (unmodulated)
and connect the output to pin 1 of Vi03. Connect
the negative lead on the test meter to test point
TP2 and the positive lead to chassis ground. Set
the signal gensrator 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 L1039,
L110; and L111 for maximum meter indication.
Repeat the adjustments until no further increase
in meter reading can be obtained.

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

This completes the alignment; disconnect all test
eguipment,

5-4-4. RECEIVER OSCILLATOR ADJUSTMENT

Connect the test meter to test point TP1, ascertain
that the crystal is oscillating, and then adjust
oscillator coil, L106, for maximum indication on
the meter, After adjustment is completed, dis-
connect the meter.

Netting, - In order that the receiver freguency
exactly coincide with the system channel fre-
guency, the receiver oscillator must be adjusted
80 as to "net” the receiver on frequency. Inasmuch
as the receiver selectivity is symmetrical, center-
ed on 8,0 MC, it is absolutely essential that the
high-frequency oscillator be sei to produce this
8.0-MC 1¥ signal exactly when heterodyned with
the incoming channel signal. This can be accom-
plished by the following procedure,

Al Inject an unmodulated 8,0-MC signal {exact-
1y on frequency) from the signal generator to
the receiver first mixer (V1063). This canbe
accomplished by wrapping a two or three
turn link of hookup wire, connected to the
generator output lead, arcund the tube,

e constructed

A signal source, known to be on the desired
channel frequency, either an accurately .
adjusted signal generator or a signal from
the system control transmitter, should be
connected io the recelver antenna input,

C. The oscillator coil (L108) shouldbe adjusied
for zero beat with the B8.0-MC injected
gignal. Zero beat will be heard in the re-
ceiver speaker {volume control set atabout
mid range}.

The adjustment is completed; disconnect all test
equipment.

545 RF ALIGNMENT

Set the signal generator to the channel frequency
{immodulated) and connect it to the antenna con-
nector, J302, Connect the negative lead ofthetest
meter to test point TPZ and the positive lead to
chassis ground. Set signal generator to indicate
approximately one-volt on the meter, Throughout
this alignment, reduce the generator output as
necessary to maintain the one-volt reading,

Adjust coils L107, Li0%, L104, L103, 1102, and
1101 for maximum indication on the meter,
Repeat adjustment of L107 and Li05asnecessary
yntil no further interaction is observed.

This completes the RF alignment; digconnect all
test eguipment.

5-4-6. QUADRATURE COIL ADJUSTHENT

Disconnect the ungrounded end of the speaker
1.8101 from the audio output transformer Ti01,
Connect a three-ohm audio wattmeter across the
secondary of T101, Connect an ¥FM signalgenera-
tor to the ANTENNA connector, J302. Set the
signal generator to the receiver channel frequency,
FM modulated to give 3.3-KL deviation at a
modulation frequency of 1000 CPS, Adjustquadra-
ture coil L1115 for a maximuwm indication on the
wattmeter, When the adjustment is completed,
disconnect the test equipment and reconnect
the speaker to the ouiput {ransformer.

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 is to be
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 test meter to
test point TP2 and the positive lead to chassis
ground, Adjust the signal generator output for a
meter reading between .5 and 1.5 volis with
no lmiting,

thirtees




5-5-3. FREQUENCY DEVIATION

To check carrier deviation, sample the output at
the load with a pickup loop connectedto the devia-
tion meter. Speak inthe microphone inaloud voice
and note the deviation, This should indicate not
more than +5 KC, I necessary, unlock and adjust
the modulation level control, R232, to maintain
the deviation within the +5-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 io correspond with that mark-
ed on the crystal case, Netting compensates for
the various circuit and component tolerances of

sixteen

the transmitter by placing the transmitter on its
assigned channel frequency. A pickup loop should
be constructed from a length of RG-58/U cable
by removing six luches of outer shield and forming
ing a two-turn loop large encugh to slip over the
oscillator tube, V201. The end of the loop should
be solderedto the shield, The other end of 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
{constructed 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,




Schematic
Syimbol Description
CAPACITORS
C101,114 3.3 PF, 5%, 1000V,
Ceramic Disc
102,202, 10 P¥, 5%, 1000V,
217,222,225  Ceramic Disc
103,105, 150 PF, 10%, 500V,
106,111,113, Ceramic Dise
123,165,172,

173,177,180,183,184,208,213,228,230,248,
249,250,256, 257,258,259, 260, 261, 262, 263,
314,315,316

C104,110, 4.7 PF, 5%, 1000V,
112,120,206 Ceramic Disc
C107,122,  ©0.22 PF, 5%, 500V,

173 Composition

C108,155 8 PF, 5%, 1060V,
Ceramic Disc

Ci15,23t 18 PF¥, 5%, 1000V,
Ceramic Disc

C1i18,118, 470 BF, 10%, 1000V,

121,160, Ceramic Disc

168,242

C117,187, 270 PF, 5%, 500V,

188 Plastic Mica

Ci18,144, 25 DF, 5%, 1600V,
147,154, Ceramic Dise
207,212,232

C124,125,  0.01 uF +80-20%, 500V,

132,133,140,
145,148,152,
156,168, 176,178,181 162, 185,186,205,

Ceramic Disc

211,240,243

C126,127, 130 PF, 5%, 500V,
129,130, Plastic Mica
134,135

C128,139, 2 PF, 5%, 1000V,

182 Ceramic Disc
C131,141, 47 PF, 5%, 1000V,
142,143,146, Ceramic Disc
148,153,219,

238

C136,248, 1000 PF, 10%, 1060V,
247 Ceramic Disc

C138,157, 0.01 uF, GMV, 1000V,
159,179 Ceramic Disc
C150,167 0.1 4F, 10%, 125V,
Paper Tubular
C158 33 PF, 5%, 1000V,
Ceramic Disc
C162,169 2000 PF, 20%, 1400V,
Ceramic Disc
C163,184, 1500 P¥, GMV, 500V,
209,214,215, Ceramic Disc
216,218,230,
221,226,227,
252,254,264,313
€170,210, 10 g ¥, +30-10%, 25V,
239,243 Electrolytic
C171,236, 36 PF, 2%, 560V, Ceramic
237 Feed. Through
C189 470 PF, 10%, 1000V,
Ceramic Disc
czo1 Variable, Trimmer, 1.5-10 P
Ceramic (Inc. Hardware)
©203,224, 100 PF, 5%, 1000V,
285 Ceramic Disc
Cazg Variable, Trimmer, 7-35 PF,
500V
C233 Variable, Trimmer, 3-13 PF,
Air Type
ca34 Variable, Trimmer, 3-28 PF,
20%, 300V, (Inc. Hardware)
€235 18:PF, 1%, 500V, Ceramic
. Feed- Through
ce44 0,02 u¥, 209, 560V,
Ceramic Disc
255 2 u¥, 450V, Electrolvtic
C266,303, 8 PF, 5%, 1000V, Ceramic
308 Disc
C301 . 150 uF, 25V, Electrolytic
302,309 2620410410 u F, +30-10%,
450V, Electrolyiic
<t 35 u¥F, 50V, Electrolytie

Hallicrafters
Part Number

512-001021-339
512-001081-100

447-001875-001

512-001021-479
(047-300430-002
§12-001021-060
512-0010R1-180

047-001882-003

482162271

512-001091-25¢

047-001888-005

482-162131

512-081081-020

512-002081-470

047-001882-010
047-001884-026

846-001563
512-002081-330
047-001883-011

047-0014388-002

045001177
(47.001885-601
047-001930
F, 047-0018%1
512-003081-103
044- 000608
048-000563
044. 0G0BGY
047003 885- 002
047-001 888- 008

045-003178
512-061021-080

045-001176
045-001175

045-001174

SERVICE REPAIR PARTS LIST

Schematic

Bymbol Description
*RESISTORS

R1681,104 470K O

106,113,140,

143,146,147,

150,153,208,
301,305,306
R102Z,103,
105,118,119,
120,155,203,

47¥ Obm

210

H107,108, 2200 Ohm

142,149,234

R108,112, 4700 Ohm

238

R11G,115, 1 Megohm

133,159

Ri11,123, 68K Ohm

125,131,212

R114,207, 220 Ohm

307

Ri1? 15K Ohm

Ri21,128, 100K Obhm

148,154,158,

160,161,162,

201,204,208,

209,213,302

Ri22,124, 83K Ohm

127,156

R1Z28 8800 Ohm

R1ZH,137, 180K Chm

144,220

Ri30,145, 10K Ohm

217

Ri32 3300 Ohm

Ri34,136, 2.2 Megohm

163,211,214,

216,219

R13% Variable, 500K Ohm, +30%,
SQUELCH

R138 Variable, 33K Ohm, £30%,
VOLUME

R138,202, 22K Ohm

225

Ri4t 220K Chm

R151 150 Ohm

R152,205% 470 Chm

R218 10K Ohm, 2 watt

R221,223 580K Ohm

RZ2Z 1500 Ohm

R224 680 Ohm

R227,228 330K Ohm

R228 10 Megohm

R232 Variable, 100K, 2 watt

R233 1804 Chm

Rr3I03 50 Ohm, 10%, 5 watt,
Wire Wound

R304 250 Ohm, 10%, 5 watt,
Wire Wound

* A1l RESISTORS are carbon type, 10%, 1/2
otherwise stated.

COILS AND TRANSFORMERS

Hallicrafters

Part Number

451-252474

451252473

451-252222
451-252472
451.252105
451252643
451.252221

451-252153
451-252104

451-252333

4512526882
451-252154

451252103

451.252332
451-252225

025-002374
025-002375
451-252223

451-252224
451-252151
481-225471
451-652103
451-252084
451252152
451-252681
451-252334
451-252108
025-082371
451-252102
445-012506

445-012251

watt uniess

1,101 Coil, Antenna 050-001637
1.102,108,  Coil, Radio Frequency 050-001638
104,105

L1086 Coil, Osciliator Grid 050-001639
1107 Ceil, Oscillator Plate 050-001640
1108 Coil, 1.7 ¥, RF Choke 050-001580-004
108,110,  Coil, Intermediate Frequency  050-00164%
111

1.112,113,114Coil, 2.2 MH, RF Choke 05000158t
L115 Coil, Quadrature 050001 842
L201,202  Coil, 470 uH, RF Choke 050-001580- 001

Hallicrafters

Sehematic

Symbol Description Part Number
COILS AND TRANSFORMERS {CONTY)

L2403 Coil, Buffer Plate 050- 001643
1.204 Coil, Multiplier Plate 150- 001544
1,205,206 Coil, Multiplier Plate and Grid  050-001843
1207 Coil, Multiplier Plate 050-001648
L2488 Coil, Power Amplifier Grid 050001647
L2869 Coil, Power Amplifier Plate 050-001553
218 Coil, Link Antenna 050-01552
L211 Cuoil, 2.2 4B, RF¥ Choke 030001582
1212,213, Coil, Filter 050-001561
214

L1215 Coil, 3.3 pH, RF Choke 08C-001580-002
L216 Coil, 3 H, RF Choke a56-000708
1.301 Cotl, 2 H, Choke 455-060730
Tiol Transformer, Audio Output 035-000544
T301 Fransformer, Power 050001753

ELECTRON TUBES, TRANSISTORS & DIODES

V101,102 Tube, Type 5CY5 090001556
V103,105,  ‘fube, Type 6CL8A 090-003 557
201,205
V104,106,  Tube, Type BAUS 090-BOG80E
107,108
vigs Tube, Type 6BNE 150800828
Viio Tube, Type 8GWE Q9G- 001502
Viil Tube, Type 12AU7 090-801281
V202 Tube, Type BAUS 090-801168
vao3 Tube, Type 5380 090-201253
vand ‘Tube, Type 7884 000-001355
CRI1OY Diode, Stlicon, Type DA202 019-003371
CR201,262 Diode, Silicon, Type OA200 019-063370
CR301 Diode, Silicon, Rectifier 019-003369
Bridge, Type FWE00
CR302,303  Diode, Silicon, Rectifier, 418-002768
Type 1N3193
MISCELLANEQUS
J302 Connector, Antenna 010~ 100055
Cover Assembly 066004287
Y101 Crystal, Receiving 0189-003357
Y20 Crystal, Transwmitting 019-003358
Y162 Crystal (8455 KC) 019-003350
Ferrite Beads 077-003040
Flex Relief {Mic Cable) 016002381
FL201 Filter Assembly, LOW-Fass 150-007652
PCI0L Filter, Couplate 048-000244
PC20 Filter, Couplaie (48-080300
FL1G1 Filter, Lumped-1F, 455 KC 049-00029%
FI01 Fuse, Cartridge, 3 AMP, 3 AG 338-000352
XF3I0L Fusehoider (Ine. Hardware} Q06-100451
fron Core {L101,102,103, 003-007725
104,10%)
Iron Core {1106} 003034588
Iron Core (1.107,203,204, Q03-087856
205,206,207,208) .
Iron Core (L115) 077-001283 -
Knob (W/Set Serew) 015-001581
Yine Cord, 3 Cond. 087-106173
ME201 Mieraphone {Inc. Mounting Clip) 085-000247
HR3L Oven, Crystal 021-080760
K301 Relay, Armature (12V) 021-000759 |
L8101 Speaker 085-000243
Spring, Retairing 475-000974 |
TP1,2,3,  Test Point 035-000089 |
o Panel, Front OBB-DOI528
301 famp, Indicator {Inc. Hardware) 039.000742
Nameplate (HLC Logo) 013-0029383 :
Trim Strip (Front Panel} 007-0005881
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VWARR IR AN T ™Y

““This product is warranted 1o be free from defective materinl or parts, and
it is agreed to furmish a new parl in exchange Jor any part of this wnit
whick under nommal installation, use and service discloses such defect,
provided the unit is delivered by the owner Lo the authorized radio dealer
or wholesaler from whom purchased, intact, for examination with all trans-
portation charges prepaid, within one year from the date of sale to origing
purchaser and provided that such examination discloses that i is thus
defective. Warranty on tubes, pilot lights, transistors, and silicon dipdes
is effective for a peried of 90 days.

This warranty does not extend to any radio products which have been sub-
jecied to misuse, neglect, accident, improper installation, or to use in
vielntion of instructions furnished by us, wor does it extend to unils which
have been repaired or altered outside of our authorized facilitics, nor {o
cases where the sevial mumber thereof has been removed, defaced or
chunged, nor to accessories used therewith ot of our own manufacture.

This warranly is in leu of ether warranties expressed or implied and ne
represeniative pr person is autherized to assume for us ary other lability
in connection with the sale of our radio products.”

s hallicratters
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