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WARRTIRANTY

“This prodict is warrgnted to be free from defective material or parts, and
it is agreed lo furnish a new part in exchange for any part of this unit
which under normal installation, use and service discloses such defect,
ptovided the unit is delivered by the owner to the authorized radio dealer
or wholesaler from whowm purchased, intact, for examination with all trans-
porlation charges prepaid, within one year from the date of sale to origing
purchaser and provided that such examination discloses that it is thus
defective. Warranty on tubes, pilot lights, transistors, and silicon diodes
1s effective for a period of 90 days.

This warranty does not extend to any radio products which have been sub-
jected to misuse, neglect, accident, improper installation, or to use in
violation of instructions furished by us, nor does it extend to units which
have been repaired or altered outside of our authorized facilities, nor to
cases where the serial number thereof has been removed, defaced or
changed, nor to accessories used therewith not of our own manufacture.”

This warranty is in liew of other warranties expressed ot implied and no
representative or person is authorized to assume for us any other liability
in connection with the sale of our radio products.”
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. INSTALLATION AND SERVICE
FOR
COMMAND LINE

FM TWO-WAY RADIO TRANSMITTER/RECEIVER

MODELS CSB-50-1 AND CSM-50-1
(BASE AND MOBILE)

Manufactured by

V. Ys/licrafters

5th AND KOSTNER AVES.
CHICAGO 24, iLL.

U.5.A.
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SECTION |

GENERAL DESCRIPTION

The Hallicrafters' Models CSM-50-1 and CSB-
50-1 are crystal-controlied, two-way radio trans-
mitter/receivers designed for narrow-band FM

.service (16F3 emission) in the 25to 50 MC range,

The units are similarinappearance and construc-
tion, differences being only in the power supplies,
The C8B-50-1 has an AC operated supply (117
volts, B0 cycle) for base-station use while the
C5M-50-1 has a DC supply (12 volts only} for
mobile applications,

Various features and control options are available,
including: 1) dual-frequency operation, 2) con-
tinuous tone-controlled squelch system {EIA RS-
220}; 3) microphone {carbon or transistorized
dynamic) and 4) mounting configuration (one or
two piece mount), All of these options are avail-
able as standard factory eguipment or may be
added by means of modification kits at any future
date.

The mechanical design features rugged, military-
type construction throughout. Installation flexi-
bility is achieved by meansof a removable control
assembly. This assembly, which includes all
necessary controls for operation of the unit, isan
integral part of the transmitter/receiver for
single-unit installations and cable-connected (up
to 25 feet) for extended local-control applications
(i.e., trunk-mounted mobile or semi-remote base).
Conversion from one type of installation to another
can be accomplished at any time by utilizing
accessory parts kits available for this purpose,

Also gvailable, as an option, is a miniaturized
control head for remote-mount installations where
operating-position space is at a premium, Desig-
nated the C~2102 Control Head, itiscapable of all
of the contreol functions and options of its larger
counterpart; however, it requires the use of an
external speaker (normally used with the C-3401
Speaker).

The main-umit cabinet includes a key lock which
prevents access to the chassis frequency-~deter-
mining slements by unauthorized personnel, In
addition to the lock, the chassis is secured in the
cabinet, by two side-snap fasteners. No tools are
required for chassis removal,

All alignment and test points are readily accessi-
ble on the top of the chassis {or easy service and
maintenance, ’

Efficient heat conduction and radiation out of the
cabinet have been emphasized throughout the
mechanical design, Extruded aluminum rails on
either side of the chassis underside provide
intimate heat fransfer contact with the cabinet
which then serves as a heatdissipator, To further
reduce the adverse effects of heat, the ecabinet
is provided with louvers, strategically placed to
maintain a high degree of convection cocling,

Circuit design and construction employ the latest
up~to-date fechniques to provide the ultimate in
performance and long-term reliability, A receiver
selectivity factor of better than 2 io 1 is obtained
by use of a full eight-section crystal-lattice
filter. This filter, boasting an ultimate attenuation
of better than 100 DB, eliminates interference
from strong adjacent-channel stations and insures
maximum on-channel performance, The trans-
mitter output stage employs a type 8150 tube
which, being developed especially for two-way
service, provides more useful power output than
any other tube in its power class,

The models CSM-50-1and C8B-50-1are approved
for use under parts 2, 10, 11, 18 and 21 of the FCC
Rules and Regulations.
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SECTION 1l
SPECIFICATIONS

MECHANICAL SPECIFICATIONS AND FEATURES

CABINET
Aluminum; dull-biack, baked-enamel finish,
CONSTRUCTION {Except Cabiner)
Aluminum; irvidite finish,
OVERALL SIZE {HWD)
8 by 16-5/8 by 14 inches.
NET WEIGHT
CSB-50~1 (Base)
28 pounds,
CSM-50-1 (Mobile)
14 pounds,
POWER SUPPLY
C8B-50-1
Seli-contained; silicon rectifiers.
CSM-50-1

Self-contained; dual transistors with sili-
con rectifiers.

INSTALL ATION
CSB-50-1

Single unit or extended local {(control
head only on operating desk).
C8M-50-1
Under dash or trunk mount.
CONTROL HEAD
Plug-in, removable. May be connected with
cable providing extended-local control {up to
25 feet). Optional miniaturized control head

with separate speaker for close-space appli-
cations,

SPEAKER

Part of standard control head or separate
four-inch PM with miniaturized control head,

MICROPHONE (Mohile)

Handheld ecarbon standard, Transistorized
dynamic, optional extra,

MICROFHONE (Base)

Transistorized dynamic, desk stand, standard.

LWo

CONTROLS

Power on/off-squelch,
Yolume,

Power on indicator lamp,
Transmit indicator lamp,
Channel selector, 1-2 {optional extra).

ANTENNA CONNECTOR

Screw type {30-239),
ELECTRICAL SPECIFICATIONS AND PERFORMANCE

General (Receiver and Transmjtter):

FREQUENCY RANGE

25 to 50 MC,
FREGUENCY STABHITY

£0.002%, oven controlied.
AMBIENT TEMPERATURE RANGE

-30°C to +60°C (exterior of case).
VIBRATION

Meets mobile requirements of CD 1-100,
INPUT YOLTAGE

CSB-50.1 (Base)

117 volts AC, 50/60 CPS.
CSM-50-1 (Mobile}

12 volts DC nominal {13.8 volls EIs
Standard),

QVERALL SYSTEM AUDIO RESPONSE

Within +2 to -8 DB from 300 o 3000 CFS
{Ei1A Standard for wire line connection)
referenced at 1000 CPS.

Receiver
SENSITIVITY
Less than 0,38 4V for 20 DB quieting,
SQUELCH SENSITIVITY
0,25 4V or less,
CRYSTAL

Third-overtone, series-resonant, similar 10
MIL Type CR-324/7.




- Eight—sectior; crystal-lattice filter at 10,7
MC,

SELECTIVITY
2 x down {-6 DB)
+7.5 KC,
1000 x down (-6 DR)
£13.5 KC,
100,000  down (-100 DB)
15 KC.
OSCILLATOR RADIATION

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

AUDID POWER OUTPUT

1.5 watts at less than 10% distortion.
AUDIO OUTPUT IMPEDANCE

3.2 and 500 ohms,
AUDIO FREQUENCY RESPONSE

Within +1 to -3 DB of astandard 6 DB/octave
de-emphasis curve from 300 to 3000 CPS
referenced at 1000 CPS (EIA Standard).

DUTY CYCLE
Continuous.

TUBE COMPLEMENT

RF Amplifier ... ..., ... .. ....... SEH7
Receiver Crystal Oscillator . .., . .. (1/2)12AT7
First Mixer/Oscillator Multiplier . ... .. 6BL.8
First IF Amplifier ,,............. 6BHG6
Second Mixer/Oscillator .. .......... 6BLS8
First Low IF Amplifier-Limiter , ., .. .. 6BHS
Second Low IF Amplifier-Limiter . ., . .. 6BHE
Gated Beam Discriminator-Limiter , , | ., . 6BNEG
Squelch Noise/DC Amplifier . . ... . ... 12ATT
First Audio/Output . ... ... ........ 8GW8

POWER DRAIN
C8B-50-1 (at 117 VAC)
78 watts +6 watts internal oven.
CSM-50-1 (at 12 VvDC)

6.5 amperes +0.5 ampere internal oven,

SPURIOUS RESPONSE ATTENUATION
-85 DB,

RF POWER QUTPUT
50 watts,

ANTENNA OUTPUT IMPEDANCE

52 ohms.
CRYSTAL

Fundamental Irequency type, similar to MIL
Type CR-2TA/U,

MULTIPLICATION OGRDER

2x2x3=12,
SPURIGUS ERISSIONS

Attenuated in excess of EIA Standards.
MODULATION

Crystal-controlled FM {phase) type F3,
MODULATION DEVIATION

+5 KC (16F3 emission).
MODULATION CHARACTERISTIC

Within +1 to -3 DB of a standard § DB/octave
pre-emphasis curve from 300 to 3000 CPS
referenced at 1000 CPS (EIA Standard),

DEVIATION LIMITER

Automatic; prevenis deviation beyond set
amount,

MICROPHONE INPUT IMPEDANCE

125 chms.
TUBE COMPLEMENT

Microphone Amplifier Automatic

Deviation Control ., .. ............ SBNE
Transmitter Crystal Oscillator. .., (1/2)12A7T7
Buffer Amplifier/Phase Modulator . ., .. 6BLS
Buffer Amplifier/First Multiplier . . . . . BAWBA
Second Multiplier . . . ... ........... 12DQ7
Third Multipider ................. 6380
Cuiput Power Amplifier. ... ... .. .... 8150

POWER DRAIN

C8B-50-1 {(at 117 VAC)

180 watts +6 watts internal oven.
C8M-~50-1 (at 12 YDC)

15.C amperes +0,5 ampere internal oven,

DUTY CYCLE

Intermittent (EIA).

three




SECTION 1

INSTALLATION

31, UNPACKING

After unpacking the equipment, it should be care-
fully inspected for anypossible damage which may
have cccurred during transit, Should any sign of
damage be apparent, immediately file a claim
with the carrier siating the extent of damage,
Carefully 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 shouid be
bench tested to insure it to be inproper operating
condition. The equipment has been completely
aligned to frequency and tested at the factory
before shipment so no performance deficiency
should exist, If operational difficulties are exper-
ienced, refer to the mainienance section of this
manual to identify and cure the cause of trouble,

IMPORTANT NOTE

According to FCC Rules and Hegulations:
only persons holding radio~telephone
operator licenses (second class or higher)
or persons working under their direct
supervision are authorized to perform
adjustments or tests coincident with the
installation, servicing, or maintenance
of a radio station, which may affect the
proper operation of the equipment as set
forth in the Rules and Regulations
governing the class of service for which
the equipment is licensed.

3-3.  MOBILE INSTALLATIONS (CS5M-50-1)

The following instructions outline the basic steps
reguired to install the equipment in a vehicle
in both under-dash and trunk-mount configurations.

Installation requirements will vary greatly de-
pending on space available, operator preference,
service accessibility, ete,, and it is somewhat up
to the discretion and ingenuity of the installer
to plan the bestpossible installationina particular
case, A few moments spent in planning the instal-
lation, prior to its commencement, will pay
dividends later on in terms of performance and
ease of maintenance,

Points to remember when planning the instaliation
are:

four

1 - Mount the unit so that it is inas proteciad an
environment as possible. Avoid mwounting it in g
posiiion where it might be subiected to waier
damage or in direct exposure to dust or dirt
Select a mounting that will provide adeguats
ventilation around the cabinet and will aliow fres
air circulation through the louvers andiransistor
heat sink.

& - Mount under-dash components for conveniant
access by the operator, Very often holes exist on
the under side of the daghboardfor vehicle acees-
sories and these may sometimes be convenienily
used for purposes of mounting the radio equipment,

3~ Use exireme care when drilling holes so as
not to puncture the vehicle's fuel tank or damage
electrical wires, hydraulic lines, elc,

4 - Route control cables, power cables, and an-
tenna leads in protected places, out of the way of
the operator's feet or possible heavy obiects
which may cause abrasion and subseguent failure,

3.3.1 DC UNIT FRONT-MOUNT INSTALLATION
{one-piece unit, contrel head attoched,

CSK-50-1 FAAC, refer to figure 1}

The unit is mounted by securing the trunion handle
to the underside of the dashboard in a position
providing operator accessibility {o the front punsl
controls. Additional brackets may be necessary

P AMP FUSE

ASSEMELY - as04
BATTERY CABLE ]
T IR ———
(18 FEET LONG)

TO ISMITION
SwWiTCH

{ACTESSORY TERMINAL) —————“"““'iJ
7 e
RG-38/U

COAXEAL CASLE

Can utdit ——m
MIGROPHONT

Figure 1. Front Mount Mobile Installation.
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Figure 2. Hallicrafters' Model CS8-50-1 (TAAC and TAAT) Mobile Tronsmitter/Receiver.
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Figure 3. Huollicrafters’ Model CSM-50-1 {TABC and TABT) Mobile Transmitter/Receiver,




in order to fastentheunit securelyinplace, These
may be made of perforatediron strapping, availa-
ble from most local hardware stores, bent to suit
the application,

The microphone holder should be mounted with
self-tapping screws on the dashboard as near the
operator as possible,

The relay switch line (fused NO, 20 AWG black
iead coming out of the rear of the unit) should be
connected to the accessory terminal of the vehi-
cle's ignition switch, This provides the facilityof
turning off the radio equipment when the ignition
key is removed.

3-3-2. DC UNIT TRUNK-MOUNT INSTALLATION
{Separcte contro} head units, CSM-50-1
TAAC and TABC)

The components shown in figures 2 and 3in com-
bination with the installation drawings, figures 4
and §, show the various trunk-mount configura-
tions possible with the CSM-50~1 equipment,

The transmitter/receiver chassis should be re-
moved from its cabinet and the cabinet fastened
to the mounting surface by means of self-tapping
screws or bolts through each of the four bottom
feet, In some installations, it may be advantage-
ous to first attach the transmitter/receiver unit
cabinet to a plywoodboard, slightly larger than the
unit, and subsequently fasten the board to the
mounting surface, This will provide a good flat
mounting surface for the unit,

The control head should be mounted under the
dashboard in a position convenient to the operator,

BATTERY FUSE of
aLOCK

EAMP FUSE
ASSEMBLY

g—
{ ~IBPIN SOCHET

TCIGNITION
SWITCH MICROPHORE
-2igl
comnon_ HEAD
e
?
ANTENNA 2408
BATTERY CABLE
[ ASSEMBLY
RG-58/4 {18 FEET LONG)
COAXIAL CABLE
i KFCE:W“**”*W
|
CSM UINIT —= e
) C-4401
| 1B-PIN PLUG MU TICONDUCTOR
™ CONTROL CABLE
{8FEET LONG}
154-002600

.'.unk MountInstallation, Using One-Piece Control Head

e U LGN ION
r SwWitcH BATTERY - 2
SCREW & : }
TERME ’*JDLSI- | 5M8 FUSE
ENSHDE ¢ ATIEMBLY

G- Ba0s
| SPEAKER

C-2iG2
CONTROL MEAD

7 pontyy

e ANTERNA c-a405

BATTERY
CABLE ASSEMBLY
{i FEET LONG)
13- 5
m —
TSM UMIT -—

W3- 58/
EGARIAL CABLE

[AS

C-4403
l._.. MULTICONDUCTOR
CONTAROL CABLE
o I8 FEET LONG)
i

.

156002601
Figure 5. Trunk-Mount Installation, Using Two-Piece Contrel Head,

The separate speaker assembly, when used (as
with the C-2102 control head), may be mounted
as space permits,

Comnect the control cable between the cantrol
head and main unit. Connect the relay switch line
(fused NO, 20 AWG black lead coming out of the
control head end of the cable} to the accessory
terminal of the vehicle’s ignition switch. This
provides the facility of turning off the radio
equipment when the ignition key is removed.

3-3-3. BATTERY LEADS {mobhile installations)

The battery leads should be run from the main
chassis to the battery by as direct a means as is
possible, Generally, there are holes in the fire-
wall which will permit access to the batteryin the
engine compartment. Route the leads neatlytothe
battery, taping or clamping as required, to prevent :
them from coming in contact with the hot'erigine -
or becoming frayed on sharp metal corners, The. -
ends of the leads should be attachedto the battery -
connectors as shown in f1gures 1 4 and: Siandi“i"
tightened with a wrench. S

IMPORTANT NOTE

The  black™ 1ead shoul
directly to the nega’tl g,g1
nal, {Eniess th;s“ 50




the vehicle or radio equipment may result,
For connection to other DC systems, ask
your Hallicrafters' representaiive for
assistance, outlining particulars of the
required installation.

3.3-4. MOBILE ANTENNA INSTALLATION

There are various types of antennas suitable for
use with the CSM-50-~1 equipment. The selection
will depend on the specific application and re-
quirements of the system,

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

GOn convertibles or other vehicles where a roof-top
instailation 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 1s highly recommended. This type of
antenna will generally outperform the standard
roof-top, gquarter-wave antenna and is ameansby
which even roof-top installations maybe improved
1o give increased range or denser coverage,

3-3-5. MOBILE NOISE SUPPRESSION

The built-in noise suppression characteristics of
the CSM-50-1 equipment make special precautions
against noise sources in the vehicle normally
unnecessary, If ignition noise is noticed after the
installation, however, check for proper alignment
and accurate netting to the base-station trans-
mitter, If ignition noise is stiil present, perform
the following checks on the vehicle.

1. 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.

2. 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,

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

4, Install a standard automobile radio dis-
tributor suppressor in the center lead
from the ignition coil to the distributor.

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

c, Connect a 0.1 to 0.5 uF coaxial feed-
through capacitor in series with the pri-
mary lead to the distributor. The capa-
citor used should have a 50-volt, five~
ampere minimum rating,

d.  Insiall resistor-type ignition leads.

e. Install bonding straps across the rubber
engine-support shock mounts between the
engine and the vehicle frame,

Hallicrafters has available a mobile noice BT
pression kit, Mcdel HA-3, whichis suitable to this
application, For generator noise suppression refsr
to the instructions with the HA-3 or other appli-
cable noise suppression kits.

3-4. E{AS-E STATION INSTALLATIONS (CSB.50-1)

The CSB-50-1 equipment is intended for base-
station installations where a source of 117-velt
80-cycle power is available,

IMPORTANT NGTE

Your power outlet must furnish AC
{alternating current). If in doubt about
your power source, contact yvour local
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.

Models can be supplied with the installation
materials necessary for local and extended loeal
control installations. When installing base-gtation
equipment, care should be exercised to observe
the National Electrical Code and local wiring
codes,

3.4-1. LOCAL CONTROL INSTALLATION

(CSB-50-1 LAAD)

The equipment should be installed as shown in
figure 6. The CSB-50-1 unit may be placedin any
location permitting free air cireulation through
the ventilation openings inthe cabinet. Excessively
warm locations suchas those adjacent to radiators
and heating units should be avoeided,

RG-8/1 FOR RUNS UNDER 50FEET
RG-i7/4 OR FOAM HELIAX FOR
LONGER RUNS
117v 60 CPS A.C.
(SWITCHED DUTLET ¥
OMN/OFF FUNCTION IS
GESIRED)
o~
I T C38 unNiT
MICROPHONE

[y i g o .
AN

Figure 6. lLocal Contrel Bose Station ingtallation
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3-4.2. EXTENDED LOCAL CONTROL INSTALLATION
(C5B.50-1 EAAD)

The equipment should be instalied as shown in
figure 7, obhserving the same preecautions for
locating the unit as describedunder LOCAYL CON-
TROL INSTALLATION. A 25-foot control cable,
Model C-4402, is provided for interconnecting the
transmitter /receiver chassis and the control head,
{Longer cable lengths are available on special
order for specific applications.)

On extended loeal control units, the control unit
power turn-off function is inoperative and the
equipment will furn on as soon as the power cord
is plugged in and will remain on until the power
cord is removed,

3.4.3. BASE STATION ANTENNA INSTALLATION

There are various types of antennas suitable for
use with the CSB-50-1 equipment. The selection
will depend on the specific application and require-
ments of the system,

In all but the most simple systems, a gain antenna
is recommended, Although the initial costis sonie-
what higher than a conventional ground plane
antenna, the advantages realized in terms of
increased range and denser coverage make the
gain antenna a sound investment, particularly
since it may be 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 about the specific antenna tobe used in
a particular ingtallation, contact The Hallicrafters
Company directly. An experiencedrepresentative
will assist 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
cerystal 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 24, Illinois. Transmitting crystals should

LJ RG-8/4 FOR RUNS UNDER 50 FEET
RG-17/U OR FOAM HELIAX FOR
LONGER RUNS

H7y 60CPS AC,

TTUSWITCHED QUTLET #F
o ON/OFF FUNCTION 1S
DESIRED)
N
-~

e
P
C-4402
- MULTICONDUCTOR
CSEH UMIT CONTROL CABLE
{25 FEET LONG)
]
C-2i01 e MICROPHONE
CONTROL HEAD

 —

156-002604
Figure 7. Extended Local Control Bose Station Installation.

be ordered under part number 019-003386 and
receiving crystals should be ordered under part
number 018-003387, Be sure to specify operating
frequencies when ordering crystals.

I crystals are obfained from sources other than
The Hallicrafters Co., specify:

for the transmitter,

Crystal type: ... ... .. MIL CR-27A/U
Oven temperature: . ... ..... ... 75°C
Load capacity: ... .. ... ..... 32 upF
Frequency: ........ Channel frequency
12

for the receiver, S
Crystal type:. . . ... ..... MIL CR32/U
Oven temperature: ... ... ...... L R°C
Resonance: . ............. .. Series
Channel Frequency 25-42 MC: . .: Channel.

frequency +10.7 MC AN G
Channel Frequency 42-50 MC: ... . Channel . -
frequency ~10.7 MC S

U iine




4-1.  GENERAL

SECTION 1V

Hallicrafters Models CSB-50-1 and CSM-50-1
Transmitter/Receivers utilize similar circuitry,
differences being only in the power supplies, The
CSB-50-1 equipment has an AC supply for base~
station use while the C8M-50-1 equipment contains
a DC supply for mobile operation, Refer to figures
8 and % for block diagrams of the receiver and
transmitter sections and to the back of this manual
for the appropriate schematic diagrams of the
CSB/CSM-50-1 equipment,

4-2,

RECEIVER

The receiver section of the CSB/CSM-50-1 con-
sists of nine tubes (plus squelch) functioning in a
crystal-controlled, dual-conversion superheter-
odyne circuit, Dual-purpose tubes and semicon-
ductors are used discriminately to provide the

equivalent of sixteen tube functions.

4-2-1.

RF AMPLIFIER

The input from the antenna relay, K1, is applied
to the primary of the antenna coil, 122, and
coupled to the grid (pin 2) of V7, 8EH7 pentode
RF amplifier. The plate circuit of V7 consists of
interstage filter network, FL2. Two critically-

TRANSMIT

Kl

d

SEHY?

V7
RF

AMPLIFIER

THEORY OF OPERATION

coupled colls are used in this filter to provide
maximum suppression of spurious responses, The
output of FL2 is coupled to the grid {pin 9 of the
recelver first mixer, VBA.

4-2-.2. RECEIVER OSCILLATOR

The receiver oscillator cireuit, VIB(1/21247T7),
is a modified Pierce type oscillator employing 2
phase-inverting inductance to operate CR-324/7
overtone crystals at their natural series resonant
Irequency. The crystal, Y3, ishousedina standard
plug-in oven which maintains a constant erysial
temperature of 75°2°C. Small changes in receiver
oscillator frequency can be made by adjustment
of coil, L17, This adjustment is used o zero (net)
the receiver to the exact channel frequency. RF
output from the oscillator is coupled from the
cathode (pin 3) of V1B, through C88, to the grid
{pin 2) of the oscillator buffer, V8B,

4.2-3. OSCILLATOR BUFFER

Tube V8B (1/26BLS8} iz connected as a con-
ventional amplifier with its plate cireuwit (L14
and C84) tuned to the crystal frequency. The

amplifier is coupled to the grid {pin 8) of the
receiver first mixer, V84, through C87.

10.7 MC 10.7 MC 1650 KC 1650 KC
6BLS 68HE s8LE 68HE 8BHE
ve ; va vIG "'E‘F‘ v}nFa 1650 KT
MIXER N
OSCILLATOR[™ FILTER | ™ [ - SECOND AMPLIFIER, AMPLIFIER/
AMPLIFIER MIXER/ LIMITER LIMITER
BUFFER & SECTION 0SCILLATOR
CRYSTAL o
LATTICE 7 9.050MC
s 12 12ATT T 12477
¥
CRYSTAL vig ¥
OSCILLATOR SQUELCH
NOISE AMPLIFIER/
T OC AMPLIFIER
1.3 TO
1 525 me
T 5GWE 58NE
V15 e
AUDIO - FILTER Jm—f GATED BEAM
AMPLIFIER/
SPEAKER QUTPUT DETECTOR

56002546

Figure 8. Receiver Block Diagrom




4.2-4. RECEIVER FiRST MIXER

RF signals from the interstage filter, ¥L2, and
from the receiver osciliator buffer, V8B, are
applied to the grid (pin 9) of the receiver first
mixer, VBA. These signals are mixedandproduce
a difference frequency of 10,7 MC. The 10.7-MC
output from VB8A is fed into an eight-section,
crystal-lattice filter through animpedance match-
ing network {L13, C80, and C81).

4-2.5. CRYSTAL LATTICE FILTER

The erystal-lattice filter establishes the overall
selectivity characteristic of the receiver. The
filter components are housed in a hermetically-
sealed enclosure which guarantees their stability
and reliable performance. No attempt should be
made to service this filter, The cutput from the
crystal-lattice filter is coupled through an impe-
dance matching network (L12, C77, and C78) and
coupling capacitor C75 to the grid (pin 1) of the
first IF amplifier, V9.

4-2-6, RECEIVER FIRST IF AMPLIFIER

Tube V9, a type 6BHG6 pentode, is used as a con-
ventional IF amplifier at 10,7 MC, The amplified
10.7-MC signal from the plate (pin 5) of this tube
is coupled through IF transformer, T4, and
coupling capacitor, C71 to the grid (pin 2) of the
receiver second mixer, VI0A,

4.2.7. RECEJVER SECOND CONVERSION OSCILLATOR

The receiver second conversionoscillator, V10B,
is a triode operated as a Pierce type oscillator
which requires no adjustment. The circuit uses
a standard CR-18/U crystal on 9,050 MC, A fre-
guency of 9,050 MC is usedinthis circuit because
that freguency is 1.650 MC below the first IF
Irequency thus producing a second IF frequency.
The crystal output is coupled through capacitor
C87 to the grid (pin 2) of the receiver second
mixer, V10A,

4.2.8. RECEIVER SECOND MIXER

The 10.7-MC IF signal from V9 and the 9,050-MC
opgcillator signal from V10B are applied to the
grid (pin 2} of the receiver second mixer, V10A,
These signals are mixed and produce adifference
frequency of 1650 KC {1,650 MC)}. The 1650-KC
output from V104 is applied through the IF trans-
former, T3, and coupling capacitor, C87, to the
grid {pm 1) of the first 1650-KC IF amphﬁer/
limiter, V11,

4-2.9, FIRST 145(-KC IF AMPLIFIER/LIRKITER

- The type 6BHS pentode used inthis stage operates
“‘as a conventional IF amplifier in the presence of
weak signals and, with signals in excess of a few

microyolts, as a limiter. Limiter voliage devel-
oped across resistor, RED, is filtered and applied
to the grid {pin 2) of the receilver RF amplifier,
V7, to prevent front-end overioad on strong
signals. The amplified/limited signal output is
coupled through transformer TH to theorid{pinl)
of the second 1850-KC IF amplifier/limiter, V12,

4.2.10. SECOND 1650-KC iF AMPLIFIER/LIMITER

Tube V1iZ, normally operated with low plate and
screen voliage applied, functions as a limiter
under all =ignal conditions. The gain preceding
this stage is sufficient to produce limiter action
even on thermal noise. The developed limiter
voltage can be measured at test point E. The
output from V12 is coupled to the grid (pin 2) of
the detector, V13, through transformer, T6.

4.2.13, GATED BEAM LIMITER/DETECTOR

Tube V13, a gated-beam type SEBNS, functions
primarily as z discriminator, It alsc provides a
Hmiting action which is particularly effective in
the removal of fasttransientnoise pulses (ignition
noise) that wouldotherwise degrade signal quality,
These noise pulses cannot fully be removed by the
preceding stages because of the limitations
imposed by circuit time constants.

Limiter voltage is developed across resistor R70
and can be measured at test point ¥, It should be
noted that this voltage will be approximately 0.8
to 1.0 volt and should change only very slightly
with increasing signals. A large variation at this
point is an indication of difficulty inthe preceding
stages,

Proper digscriminator action is achievedby adjust-
ment of the quadrature coil, L18, Output of the
discriminator is developed as a funetion of phase
differences between the signal grid (pin 2) and the
guadrature grid (pin 8) acrogs resistor RT3, Out-
put is coupled through an RF filter/deemphasis
network to the noise amplifier and audio amplifier.

4.2.12, SQUELCH CIRCUIT

The squelch circuit consists of V14, a 12ATY
dual-triode with one section functioning as a
noise amplifier and the other as a control ampli-
fier, A high-frequency bandpass filter, preceding
the grid of V14A, accepts noise only from the
élscrlmmator Thls noise is amplified to a high

level by V14A and is then rectified by the squeich_ ' _' '_ :

noise rectifier, CR1.

Rectifier CR1 is connected so as toprcdﬁcep'os'i;
tive voltage. This positive voltage, applied to the

grid of the DC amplifier, V14B, provides control =
action, With no signal applied (large volume:of = -

noise present), the positive control voltage Wlﬂ;:_.--"
be at a high level, e o

. é:_l'éV'_'éu"
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Figure 9. Transmitter Block Diagram

The squelch control should be so adjusted that,
with this level of positive grid voltage, V14B
conducts to the point where the voltage drop
across its plate load resistor is sufficient to cut
off the DC controlled first audio amplifier, V15A,
whose grid is returned through the plate load,

4-2-13.  AUDIO AMPLIFIER/QUTPUT

Tube V15 is a type 8GW8 triode-pentode. The
input from the discriminator/squelch circuitryis
applied to the grid (pin 1) of the tricde amplifier,
V15A. The amplified output from V154 is coupled
through capacitor C120 to the grid (pin 8) of the
output tube V15B, V15B amplifies the audio signal
which is then transformer coupled, through the
audio output transformer, to the speaker,

4-3. TRANSKITTER

The transmitter section of the CSB/CSM-50-1
consists of six tubes functioning in a crystal-
controlled, phase~modulated type circuit with a
50~watt, double-ended output operating class C.
The discriminate use of dual-purpose tubes pro-
vides the equivalent of nine tube functions.

4-3-1,  MICROPHONE AMPLIFIER

The audie input from the microphone is applied
through coupling capacitor C57, and through a
filter network, R33 and CB58, to the grid (pin 8) of
the microphone amplifier triode, V16A. The

stwelve

amplified output from V16A is coupled to the
cathode {pin 3) of the speech limiter, V18R,
through capacitor C81.

4-3-2. SPEECH LIMITER

The audio signal applied to tube V16B is affected
by the limiting action of the two diode sections of
this tube and the clipped output is applied through
capacitor C62, the deviation adjust potentiometer
R40, and resistors R4! and R8 to the grid {pin 9
of the transmitter phase medulator, V2B,

NOTE

Potentiometer R40 is not an audio gain
control, Its function is only to set the
maximum deviation limit. Therefore, R40
should be adjusted only when there is
sufficient audio signal present fo produce
clipping action by V168,

4.3-3. CRYSTAL OSCILLATOR AND FIRST
BUFFER AMPLIFIER

The transmitier oscillator; V1A, isa Colpitisiype
oscillator using a fundamental frequency type
CR-27A/U crystal., The exact frequency is deter-
mined by the adjustment of trimmer, Ci. The
oscillator output is coupledthrough capacitor, C5,
to the grid (pin 2) of the transmiitter first buffer
amplifier. The action of V2A igolates and ampli-
fies the oscillator signal afd applies this signal
through - capacitor €9 16 grid (pin 9) of the
transmitter phase modulator, = o .




4.3.4. PHASE MODULATOR AND BUFFER AMPLIFIER

RY signals from the oscillator circuit and audio
signals from the microphone circuitareappliedto
the grid {pin 9} of the iransmitter phase modulator
{V2B). This tube varies the phase ofthe oscillator
signal at the rate of the audio input applied. The
phase modulated output of V2B is coupled through
capacitor C14 to the grid{pin 2) of the transmitter
buffer amplifier, V3A. Tube V3A isclates and
amplifies the signal which is then applied to the
grid (pin 7) of the transmitter first multiplier,
V3B, through capacitor C18.

4.3.5. FIRST MULTIPLIER

Tube, V3B, is a conventional pentode doubler
circult with the plate tank coil, L3, tuned to
exactly twice the oscillator frequency. The output
from V3B is coupled through C22 {o the grid
{pin 2) of the transmitter second multiplier, V4.

4.3.6. SECOND MULTIPLIER

Tube, V4, isa conventional pentode doubler circuit
with the plate trimmer tuned to exactly four times

e e o T s T R R R

the oscillator frequency. The output from V4 is
transformer coupied through T1 to the grids {pins
i and 3) of the transmitter third multiplier, V3,

4-3-7. THIRD MULTIPLIER

Tube, V3, is & dual tetrode type 6360 tube per-
forming 28 a frequenecy itripler circuit. The input
trimmers {C30) are tuned to four iimes the
ogcillator frequency while the itrimmers in the
plate circuits (C37) are adjusted to 12 times the
oscillator freguency, which is the chamnel fre-
guency of operation. The outputs of V3 aretrans-
former coupled through T2 to the grid (pin 10)
of the transmitter power amplifier, V6,

4-3-3. POWER aMPLIFIER

The type 8150 power pentode, VB, amplifies the
signal to a level suitable for application to the
antenna., Trimmer C46 in the grid circuit and
C49 and C50 in the plate circuit are tuned io the
exact channel frequency. The output from V8 is
fittered and applied through the antenna relay XK1
to the antenna for transmission to other stations
in the gystem,
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SECTION ¥

MAINTENANCE AND ALIGNMENT

5-1. GENERAL

Instructions outlined 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
iroubles 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 anelectirical or mechanical
adjustment and/or replacement of components is
necessary.

NOTE

Provisions have been made to key the
transmitter "ON" from the inside of the
chagsis when performing maintenance
and alignment on trunk mounted and
remotely located equipments, Toaccom-
plish this short pins 9and 12 of connector
J1 together with a screwdriver or other
metal object,

5-2.  PREVENTIVE MAINTENANCE

Periodic checks should be performed by qualified
servicemen to minimize equipment failure and
maintain continuity of service., The following
procedures should be of aid in checking the
C8M/CSB-50-1 equipment for items which could
result in either 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 compo-
nents, such as capacitors, resistors, tubes,
diodes, and transistors, for outward signs of
damage,

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

f'o:l'lft'écn

5.3,  CORRECTIVE MAINTENANCE

When the CSM/CSB-bH0-1 equipment fails to
operate properly, the frouble may be corrected
by mechanical or electrical adjustment or, #
necesgary, by replacement of one or more defec-
tive components, When a malfunciion cccurs in
the CSM/CSB-50-1 Transmitter/Receiver, the
normal procedure is to identify the frouble and
localize the source to a particidar stage or com-
ponent by means of the Signal Strength Chart,
Trouble Shooting Chart, and Schematic Diagrams
appearing in the back of this manual,

5-3-1. SIGNAL STRENGTH CHARY

Table 1 lists the signal strength required for 20
DB receiver guieting with a normal signal, Signal
ig to be injected from a 50-chm (terminated)
output from a Marconi Model 10668 or equivalent
signal generator through an appropriate coupling
capacitor,

TABLE 1 — RECEIVER SIGNAL STRENGTH CHART

Injected Bignal Signal Maxgimum
Frequency Injected at Reguired
Signal
1650 XC through ViZ-pin 1 10 Millivolts
2 0.01 p¥ V1l-pin 1100 Microvolts
capacitor
10,700 MC through | V9-pin 1 5 Microvolts
0.002 .“F V8-pin 1 5 Microvolts
capacitor
Channel Frequency | V8-pin 8 35 Microvoells
through a 10 B g _pin 7 | 90 Microvoits
capacitor
Vi -pin 2 2 Microvolis

Channe! Frequency ;| Antenna 0,35 Microvolt

Directly from Receptacle
Gensrator (not
terminated)

5.3.2. TROUBLE SHOOTING CHART

Table 2 lists the most common troubles which
oceur in this type of equipment, their causes and
remedies, The table is brokendown into receiver,
transmitter, and power supply problems to help
isolate the malfunction. -




TABLE 2. TROUBLE SHOOTING CHART

SYMPTOM PROBABLE CAUSE REMEDY
RECEIVER
Inoperative (A) Audio Section: Tubes V13,V15and/ | Identify defective stage by voltage,

or agsociated circuitry defective.

(B) IF Section: Tubes V12,V11,V1i0,
V9, V8 and/or associated
circuitry defective.

(C) RF Section: Tubes V1B, V7
and/or associated circuitry
defective.

resisiance, and gain measurements
{table 1). Locate and replace defec-
tive component.

Sguelch Inoperative

Tube V14 and/or associated circuitry
defective

Locate and replace defective
component,

Low Sensitivity

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

Identify defective stage by 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
cable, or relay K1,

Locate and replace defective com-
ponent.

Audio Distorted

(A) Tube V15 and/or associated
circuitry defective.

Locate and replace defective
component,

{B) Receiver misaligned.

Realign receiver per paragraph 5-4,

{C) Defective or mis-adjusted
channel crystal, Y3.

Re-net 1o frequency or replace
crystal if necessary.

TRANSMITTER
No RF Qutput {A) Tubes V1 through V6 and/or Following the alignment procedure
associated circuitry defective. (paragraph 5-5), identify defective
. stage; locate and replace defective
(B) Defective relay, KI. component,
(C) Defective channel crystal, Y1.
Low RF Qutput (A) Defective or weak tube V1 Following the alignment procedure

through V6.

(paragraph 5-5), identify defective ©*

stage; locate and replace defective:
component. :

{B) Transmitter misaligned,

Realign transxmtter per paragraph'j_ oo
5-5, Faa

{C) Defective Tune-Operate
switch, S1.

Check and replace. swm:h as
necessary. e

{D) Low B+ voltage.

Check power snpply.._ Ll

Modulation Deviation
Low

{A} Tube V18 defective,
{B) Microphone defective,

Locate and replace: defectlv
component. .

(C) Deviation control, R40,
mis-adjusted.

Readjust control per parag ph
5-5-4.
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TABLE 2. TROUBLE SHOOTING CHART (CONT)™

- SYMPTOM -~

PROBABLE CAUSE

REMEDY -

: ':"Mddulation Distorted i (A) Transmitter misaligned.

Realign transmitter per paragraph
5-0.

channel crystal, Y1.

{B} Defective or mis-adjusted

Re-net to frequency or replace
crystal if necessary.

POWER SUPPLY

Inoperative (A) Defective fuse(s).
(AC or DC uniis)

(B) Defective ON/OFF switch.

(C} Defective power transformer.

Locate and replace defective
component.

(DC units}

shorted.

defective.
(D) B+ shorted

Blows Fuses (A} Transistor Q301, Q302 defective.
(B) Silicon diodes CR301, 302

(C) Power transformer T301

Locate and replace defective
component.

(AC wupits) CR406 shorted.

(C) B+ shorted.

Blows Fuses (A) Silicon diodes CR401 through

(B) Transformer T401 defective.

Locate and replace defective
component.

{AC or DC units) capacitor.

supply.

capacitor.

Low B+ Voltage (A) Shorted tube or B+ bypass
(B) Defeciive diodes in power

(C) Defective power supply filter

Locate and replace defective
component.

5-4. RECEIVER ALIGNMENT

Complete alignment of the receiver requires the
use of RF signals at 1650 KC, 10,700 MC, and the
desired operating frequency. Normally, complete
alignment will not be required unless a major
component has been replaced, In most cases only
RF alignment and netting to the system frequency
will be required, in which instances proceed
directly with paragraph 5-4-7.

5-4-1. EQUIPMENT REQUIRED
1. FM Signal Generator; Boonton Type 202E,
Marconi Model 1066B, or equivalent.

Multimeter; Simpson Model 260 or equivalent.

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

4, LF Signal Generator; Hewlett-Packard 6084,
Measurements Model 658, or equivalent.

5. Output Power Meter; General Radio Model
1840 A or equivalent,

5-4-2. 1650 KC {F ALIGNMENT

The second IF frequency is approximately 1650 KC,
the exact frequency being determined by the first
IF frequency minus the second oscillator crystal
frequency. Best alignment can be obtained by
injecting an unmodulated 10.7-MC signai at the
10.7-MC IF amplifier grid {V9, pin 1) and then
aligning the 1850-KC IF stages. This method will
account for slight variations in second conversion
oscillator frequency and, for this reason, is
preferred over using a signal at 1850 KC,

To align the second IF by this method, place the
multimeter on the 2.5-volt DC range and connect
the positive lead to ground and the negative lead
to test point F. Short test point G to ground with
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a small lead to disable the gated-beam discrimi-
nator. Adjust the generator output to produce a
reading ofapproximately ~0.510 -1.5 volts, making
certain that the stages are not saturating or
limiting. If a reading cannot be obtained, it will
be necessary to set the signal generator to 1650
KC and rough align the 1650-KCIF transformers,
Connect the generator output to the grid of the
second mixer (V10A, pin 2), if required.

Peak the top and bottom cores of T3, reducing the
generator output as required to keep the meter
reading helow the saturation ievel. Peak the top
and bottom cores of TS and T6. Repeat adjustment
of T3, T5, and T6 until no further increase in
meter reading is obtained. Remove the short from
test point G and adjust the quadrature coil (L18)
for a very slight dip in the meter reading at test
point ¥, The quadrature coil dip is quite small
and it may be preferred to make this adjustment
for maximum speaker audio output with a modu-
lated FM input signal on the channel frequency.
This completes the alignment of the 1650-KC IF,

5-4-3. 10.7-MC IF ALIGNMENT AND CRYSTAL
FiLTER ADJUSTMENT

Set the signal generator at 10,700 MC and connect
the output to pin 1 of the first IF amplifier (V).
The test meter should be connectedtotestpoint F
and test point G should be shortedto ground, Peak
the top and bottom cores of T4, Remove the gener-
ator output from V9 and connect it to the first
mixer grid (V8A, pin 9). Peak the terminating
coils (112 and L13) at the output and input of the
crystal filter. After the coils have been peaked,
slowly tune the generator over approximately a
£7-KC range and observe the test meter reading.
If large dips or valleys occur inthis range, adjust
the terminating coils until minimum variation in
the passband, commensurate with best output, is
obtained. This completes the 10.7-MC IF align-
ment,

5-4-4. HIGH FREQUENCY OSCILLATOR ADJUSTMENT

This oscillator (V1B) is crystal controlled on 31
to 83 MC depending on the exact channel fre-
quency. The oscillator frequency is multiplied
by V8B to produce the channel frequency minus
the 10.7-MC first IF frequency. For crystal
information, refer to paragraph 3-5. The exact
receiver operating fregquency, using a particular
crystal, can be determined by the formula on
page 9.

Preliminary Adjustment, - This adjustment will
be required only in cases of complete frequency
change or replacement of major oscillator com-
ponents.

Connect the FM signal generator, tunedatornear
the carrier fregquency (unmodulated), to the
antenna input connector. Connect the test mator
to test point F and ground test point G with o
short lead.

Adjust the generator output for a meter reading
between -0.5 and -1.5 volis, Insure that the IF
stages are not limiting by increasing and
decreasing the generator output slightly ang
observing a proporticnate meter reading change,

Adjust the receiver oscillator frequeney WArping
coil (L17) for maximum meter reading, Pesk
coil Li4 in the tripler plate circuit,

Netling. - In order that the receiver frequency
exactly coincide with the system channel fre-
quency, the receiver oscillator must be adiusted
50 as to "net' the recelver on frequency, nasmuch
as the receiver selectivity is symunetrical,
centered on 10.7 MC by virtue of the crystal-
lattice filter, it 1s absolutely essential that the
high frequency oscillator be set 50 as to produce
this 10.7 .MC IF signal exactly when heterodyned
with the incoming channel signal. This can be
accomplished by the following procedure.

Inject an unmodulated 10.7-MC signal {exactly on
frequency) from the signal generator o the
receiver first mixer (V8). This can be accom-
plished by wrapping a two or three furn link of
hookup wire, connected to the generator output
lead, around the tube with ifs shield removed,

A signal source, known to be on the desired
channel frequency, either an accurately adiustsd
signal generator or a signal from the sysiem
control transmitter, should be connected to the
receiver antenna input.

The oscillator frequency warping coil {L17 should
be adjusted for zero beat withthe 10.7-MC) iniscied
signal. Zero beat will be heard in the receiver
speaker (volume control set at about mid range}.

3-4-5. RF ALIGNMENT

Connect signal generator and test meter ag gpeci~
fied for High Frequency Oscillator Adjustment,
paragraph 5-4-4. . il

Peak core of antenna coil (L22) for meximum
meter reading. Preadjust the two cores of FLZ
fully counterclockwise. {tuning. studs full out},
Adjust the signal generator for a meter reading of
approximately -1.0. volt. Adjust firgt and second
cores of FL2 in turn(first core is towards rear
of chassis) for mazimum meter indication, de-
creasing generator: input to maintain le
~1.5-volt -reading, Repeat adjustnier
until no further increds bt
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T ADJUSTHENT

nt is preset at the factory, but may

o per resadjusted if desired. Connect the indicating
- type wattmeter/load across the speaker. With no
. - signal applied, set the Volume control to maximum

and ‘adjist the Volume Preset control for 1 watt
of noise at the speaker,

5.4.7. PERIODIC RECEIVER FREQUENCY CHECK

In the performance of normal periodic mainte~
nance checks, complete alignment will not be
necessary. The following procedure is to be per-
formed in order to peak the receiver on the
correct frequency,

Cormnect the FM signal generator tc the antenna
input and set it to the exact operating frequency,
Connect the test meter to test point F and short
test point G to ground with a shortlength of wire,
Adjust the signal generator output for a meter
reading between ~0.5 and -1.5 volts with no
limiting,

Repeak the following coils and transformers in
the order shown: L17, L14, both cores of FI1.2,
L13, L12, top and bottom of T4, T3, T5, and T8.
(This may also be accomplished using a weak
signal from a transmitter in the system,)

Remove the short from test point G. Modulate the
signal generator with a 1000 CPS tone at 3.3 KC
deviation and adjust the quadrature coil (L18} for
maximum output at the speaker (if a transmitter
is used, modulate with voice). The receiver sensi-
tivity should be about 0.35 microvolt for 20-DB
quieting with a squelch threshold opening of
approximately 0.20 microvolt if the receiver ig
properly aligned,

53-5.  TRANSMITTER ALIGNMENT
IMPORTANT NOTE

According to FCC Rules and Regulations:
Only persons holding radio-telephone
operator licenses (second class or
higher) or persons working under their
direct supervision are authorized fo per-
form adjustments or tests coincident
with the installation, servicing, or main-
tenance of a radic station, which may
affect the proper operation of the equip-
ment as set forth in the Rules and Regu-
lations governing the class of service
for which the equipment is licensed.

5-5-1. EQUIPMENT REQUIRED

1. Freguency standard capable of better than
0.0002% accuracy on the desired channel;
Mareoni Model 7078 or equivalent.

2.  Deviation meter; Marconi Model TFE-781D
or equivalent,

3. Wattmeter/Load; Bird Model 43 or equivalent,
4.  Multimeter; Simpson Model 260 or equivalent,

b. VTVM; Hewlett-Packard 4108 or equivalent,
5-5-2. RF ALIGNMENT

Connect the indicating type wattmeter/load to the
antenna ouiput, using 2 minimum length of RG-8/U
coaxial -cable, Turn the eguipment ON and leave
it in STANDBY for a minimum of 15 minues o
permit the oven and crystal to stabilize, Pull the
Operate-Tune switch up to the Tune position, This
reduces the screen voltage on the R¥ puipul tube
to prevent its becoming damaged because of low
drive during alignment.

Key the transmitter ON with the microphone
switch. Connect the negative lead of the VTVM
to ground and the DC probe, to test point A, This
reading should be approximately -7 voits, It may
be necessary to adjust the crystal trimmer capa-
citor (C1} slightly to obtain a reading.

Connect the VITVM to fest point B and pesk the
first doubler coil {L.3) for maximum indication
on the meter (approximately -19 volts),

Connect the VIVM to test poini C, Adjust the
second doubler plate fank and tripler grid trim-
mers (C27 and C30) for maximum, This reading
should be between -120 and -180 volis. Adjust
trimmers C27 and C30 alternately, a litile ata
time, as there is some interaction caused by
slight intentional overcoupling.

Connect the VITVM to test point D and adjust the
tripler plate and final grid frimmers (C37 and
C486)} for maximum, This reading should be between
~80 and -130 volts, At this peint there should be
some indication of power output on the watimeter
(1 to 2 watts minimum),

CAUTION

Care should be taken when performing
the following alignment, The final meter-
ing points are at a potential of approxi-
mately 575 VDC with respect to the
chassis. Do not allow meter leads to
contact chassis or ground.

Ifthere is no indication of output on the wattmeter/
load or if the indication is less than one watt, set
the multimeter to the 2.5 VDT range, and connect
t0 the final metering points. The meter connected
in this manner is settoreadplate current directly
{2.5Y = 250 MA). Adjust the final plate tank
trimmer (C48) for minimum plate current. Re-
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lease the microphone key and push the Operate-
Tune switch to the Operate pogition, Keythe trans-
. mitter and retune the plate tank trimmer {C49) for
*.. minimum dip., Adjust the output coupling capacitor
- {C50) for approximately 150 to 160 MA and observe
~ the power output on the wattmeter, If the trimmer
is set for maximum capacity at peak output, adjust
the output coupling switch (82, side of final ampli-
fier cage) while adjusting the coupling trimmer,

IMPORTANT NOTE

Interaction between the plate tank trim-
mer (C49) and the coupling trimmer
(C50) adjustments is normal and they
must be adjusted alternately, a little at
a time, in order to obtain maximum
power output.

5.5.3. FREQUENCY CALIBRATION

The fundamental crystal frequency of the trans-
mitter is between 2.083 and 4.167 MC depending
on channel frequeney. This freguency is multi-
plied in subsequent stages (2 times 2 times 3) to
produce the output frequency. The output frequency
should be measured by comparison toa secondary
frequency standard with better than 0.0002%

accuracy, 1t will be noted that the transmitting
frequency varies approximately 200 CPS because
of normal oven cycling. The operating {requency
should be set with trimmer capaciter, Cli, so as
tp center this variation exactly on the channel
frequency indicated by the standard, For detailed
information, refer to paragraph 3-5.

5.5.4, FREQUENCY DEVIATION

In order to check carrier deviation, sample the
output at the load with a pickup loop connected to
the deviation meter. Speak into the microphone in
a loud voice and note the deviation. This should
indicate not more than 5 KC, Adjust the deviation
control (R40), if necessary, to maintain the
deviation within the £5 KC limits,

5.5.5. FINAL ALIGNMENT AFTER INSTALLATION

Connect the transmitter to the antenna system.
When the channel is unoccupied, key the trans-
mitter and adjust the plate tank trimmer (C49) for
plate current dip. Adjust the coupling trimmer
(¢50) for the same reading into the dummy load.
Alternately, a directional wattmeter may be used
in the transmission line inorder to obtain optimum
output, )
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MODEL C-1104

117 VOLT AC
TRANSMITTER/RECEIVER CHASSIS

Hallicrafters™ Model C-1104 is a 16-tube  CSB-50-1 Two-Way FM Land-Mobile
transmitter /receiver chassis designed for . Radio eguipment,
operation in the 25 to 506 MC range, The
:thassis includes a self-contained power Detailed information regarding overall
:supply which operates from a 117-Volt, performance may be found in the Speci-
50/60~cycle AC source. This transmitter/ fications section of the handbook on the
receiver chassls is used in the Model CEB-50-1 equipment,
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Sehematic

Symbol Desoription
CAPACITORS
Ci Variable, Trimmey, 1-8 PF,
Piston Type

{2 15 PF, 2%,
©3,14,44, 160 PF,
32,595,107, Aliea
110

©4,29,35,  0.01 ¢ F, 20%, 500V, Ceramie
43,650,682, Disc

103,114,

115,316,122,123,

130,131,148

30QV, Piastic dica
500V, Plastic

£5,8,7, 0.001 u F, 204, $00V, Ceramic
11,15,18, Disc
1,19,21,

23,24,25,28,34,36,41,42,47,58,55,58,
72,73,74,79,82,83,85,80,92,93 94 95 99,

101,104,106,120,124,175,126.127,128,129,
132,133,184,185,136,130,140,141,142,143,

144,143,
150,151
<8 500V, Plastie Mica
<878 , 00V, Plastic Mica

C10,80, 47 PF, 2%, 500V, Plastic Mica
o7

C12,83 470 PF, 2%, 300V, Plastic Mica 482-161471

103,113

C13 25 1 F -10+ 100G, 25V, 045001000
Electroiytic

czz 2 PF, 2%, 500V, Plastic Mica 482-131020

ce Variable, Trimmer, 4.5-25 PF 0445200451
Ceramic

£30,37 Variable, Trimuner, 2.9-10.8 PF, 048-200330
Air Tyvpe

Ca8 Variable, Trimmer, 3-32 PF, G494 200470
Air Type

C47 0.001 o F, 20%, 3Kv, 047-100287
Ceramic Disc

C48 130G PF, 1000V, Ceramio 047-001921
Feed-Thru (Inc. Hardware}

€49 Variable, Trimmer, 7-28.2 PF, 048-060358
Air Type

C30 Variable, Trimmer, 7.2.143.7 D48-000559
PF, Air Type

C53 200 PF, 2%, 500V, Plastic Mica  482-151201

[543 0.1 L F, 10%, 200V, Paper 046-001294- 604
Tubular

<58 1200 PF, 2%, 300V, Plastic 482351122
Mica

CE1,B4,  0.008 uF, 205, 500V, Ceramic 047-000442

658,88,100, Dise

102,168,

109 117,118,

137,138

<87 10 PF, 2%, 300V, Plastic Mica 452-131160

fatit] 38 BF, 2%, 500V, Plastic Mica 457151380

c0 103 PF, 2%, 300V, Plastic 493-121050-334
Mica

C71,73 S0 PF, 2%, 500V, Plastic Mica 482-151500

c7? 22 PF, 2%, 500V, Plastic Mica 482151220

ca 58 PF, 500V, Plastic Mica 4B82-161680

C8t 43 PF, 2%, 500V, Plastic Mica 482-151430

88 4 PF, 2%, 300V, Plastic Mica 482-131040

<ag 3 PF, 2%, 500V, Plastic Mica 482-131050

ol ] 14 PF, 2%, 500V, Plastic Mica 488~131140

€81,111, 270 P, 2%, 500V, Plastie 482. 161271'

112 Mica :

119 3 F ~10-1005, 150V, Electrolytic- Déa 001002

<12 0.003 2 F, GMV, 1006\' 047100485
Ceramia‘. Dise . . o

<7 0.0022 1 F, 10%, 200V, Paper 046-001273.004 -,
Tubular o S

C401,402  0.01 o F, GMV, 3460V, Ceramic 0472200752
Dise : e

C483,404 40 L F, ~10-100%, 400V, 045001226
Electrolytic . s U

C4054,8 240 0 F -10:100%, 400V, 5 045-00122
Blectrolytic R P

C4064,8, 2x40uF, 400V~ 10 1 F, diov

c,D 100 o F, 85V, Blectealytie - "0
C467 A0 uF +T3- ]0‘:%, 250V,
Electrolytic

<ip 27PF, 29,500V, Plastic M}.m
’RE‘?ISTORS

R1 560K Obm - -
R2,98 270 Ghm
R3,8,10, 100K Ohni’
29,34 .43, R
63,65,66,58,

5, TG w1

Hailicvaiters
Part Number

044000586

482-131150
482-181101

447-008354

047-001871

482-131180

482131047
482-151470

25 S
ABEIORIRTLI
I8yizaTIoE

SERVICE REPAIR PARTS LIST

Sehematic

Symbol

RAT,38,
1,90
R30.81
740

R42,44,
47,3470
R4
745,96
Rst
R33
RS8,64,
80,83
RED,407
RGL
nE2

R7Z
RT3,77,
79,88
R84

ras
RAR
BB8
791
R92
Ra3
RY4
R401
R40Z
R403
R404,405
R408
R409

Deseription
*REFISTORS (CONT}
220 Ohm
33K Obn
47K O

12K Ghm
22080 Omn
22K Qhm

. 1 Megohin

220K Ohm

1600 Ohm

F00 Ol

15K Qhm, 1 watt
ZTK Ol .
18K Ohny, 1 owal
4700 Ohun, I wait
L0 Ohr, 5%, 1 watt
1800 Ohum, 1 walt
130K Qhm

27K Ohm, 2 walt
3900 Otum, 1 walt
270K Chm ’
470 Ohm

BBOK Glun

3.3 Megohm

Variable, 500K Ohm, 3%,
1/4 walt, Devistion Adjust

1500 Ohm

BBK Chm
HK Ohin
120K Chm
4700 Ohny
4T0K Chin

330 Ghm

38K Obm

22 Ohm

10K Ohim, 2 watt
A30K Ohun

Variable, 1 Megohm, 30%,
178 watt, Vokone Preset

8.2 Megohm

L1B0K Ohm

22K Ohm, I wal

220 Chm, 1 owatt

12 Megohm

1000 Chem, §owait

150 Ohm

23 Clum, 15 watl, Wire Wound

10 Ohim, 2 watt

18 Ghm

100K Qhm, 2 wat?

3300 Ohm, 1 watt

5800 Ohm, I wait

Hallierafters
Part Number

431-252%21

451-252333
451~252473

451252423
451-252222
451258223

451252103

451-253224
451-252102
451-25210
451-362153
451-252273
451-352183
451-332472
451-351100
451-352182
451252154
451-832273
431-352392
451-252274
451-252471
4531-252684

451252335
D25-002142

451-252152

#51-252683
431-252103
431-252124
451252472
451-232474

451-252331
451-252393
451-252220
451-652103
451252334

U25-002067

451-252925
431-252184
4531-352223
451352221
451252128
431-352102
451-2521581
(24-0015315
431-632100
451-252180
451-852104
451352332
451-352882

Al RESIETORS are carbon type, 10, 1/2 watt unless
aiherwise stated.

Li4
L2
L3
]

18,10
T
112,18
Lid
15,18,
30,21
Lig
1.7

SIRt

L2z2

COILS AND TRANSFORMERS

Coil, 5 MH, RF:.Choke
Coil, 500 o H, RF Choke
Coil, Transmitfer, 1st Doubler
Coil, 18 nH, RF Choke
Cail, 2} u#, RF Choke
Coil, Final Tank
25-30 MC {C-L104LL)
30.38 MC {C-1104L)
36-42 HIC (C-1104M}
42-50 MC {C-{104H)
Coil, Low PassiInterstage
Cail, Low Pass hiput and Quiput

056 -804 044008
050-061044-004
450-001518
050-001627
053-001583

050-0{1365-004
350-001508-001
058-001509-002
050001509003
050-001305
050-001480

Cofl, Filler Teiminate, 10.9 MC  051-003856

Coll, Receiver injection

Coil, RF Choke, Bead
Shlaidlﬂ“

Cril, 3. 3;LH RE Choke

Coil, RF Receiter Oscillator
25-30 MC (C<11041L

. 2036 MC (C-1184L)

- 3642 MC ((-11043)
42-50 MC (C-11048)

Cail, Quadrature, 1650 KC

Coil, Anktenna

2536 MC{C-1104L & LL)
36-42 MO (C.1104M)
4330 MO (C-1104H)}

050001500
077-008050

053000811

030-001487
050001855
031-003661
050-0G1497
0950-000835

D50-QHIA98.00L

030001488002

050-001498-003

L8 S\utch_

Schematic Hallierafters
Symbol Description Part Number

COILE AND TRANSFORMERS (CONT)

L40T Caoil, 1 HY, RF Choke 0846- 000681
T1 Trapstormer, Transmitter g

Doubler

35-36 MC {C-1104L & LL) 050-001303-001

38-42 MC {C-1104M) 050-061503-002

42-50 MC {C-1104H) 030-001503-0035
TZ Trapsformer, Transmitiar Tripter

25.36 MC {C-1104L &L1) U50-001504~00%

3642 MC {C-1104M7) I50-001504-002

42-30 MC {C-1104H) 050-001504-003
T3.5,6 Trausformer, IF, 1658 KC G50-000434
T4 Transformer, IF, 10,7 MC 050-000%33
T Transformer, Audio Qutput U55-000500
401 Transformer, Pawer 050-001669

**ELECTRON TUBES AND DIODES

V1,14 Tube, Type 12ATY 040900034
V2,8,10 Tuabe, Type 6BLA U90-901431
Vi Tubrz, Type 6AWEA 090901103
Vi Tube, Type 12007 080-0015248
V3 Tube, Type 6360 090-801253
Ve Tube, Type 8150 080-801534
V7 Tube, Type 6EHT 080-001558
V9,11,12  Tube, Type SBHG 050-000821
Vi3 Tube, Type 6BNG 090-000526
V15 Tube, Type BGWE 080-001502
Vie Tube, Type 6BNG 095-001485
CR1i Diode, Silicon HB-6, Squelch 019-003065

Nuise Rectifier
CR401,402, Diode, Silicon Rectifier, 1N3196 01000277
403,404
CR405 408 Diode, Silicon Reetifier, IN3195 019002770
CR407 Dinde, Silicon Rectifier, 254 027-060283
THA08 Diode, Silicon Rectifiey, 1N3194 018-00275%

** See Seetion I, Page 3 for Tube Functions

MISCELLANEOUS

rL2 Band Pass Filter Agssmbly
3036 MC (C-11041} 150-007824
36-42 MC (C-1104M) 159007825
42-50 MC {C-1104H) 150-007826
Cabinet Assembly, Riveted 1H0-00788Y.
(C-3604) :
Catch, Spring Tension 035-000869-001
{Mounted on Cabinet) R
Clamp, Tube (V5,V13,v135) 076-208881 7 "
Ciip, Tube Cap (V8) 476~ 100009
g1 Connector, 18 pin Controf Cable 130-006270 -,
32 Conpector, Antenna 010-100056 .
P40 Connector, Line Cord, Three 081-106173
Conductor
Cover, Low Pass 066-003731
Yi Crystal, Transmitting . 019-003388 - -
Y2 Crysial, 2nd Converter, 9.050 MC  019-002548
¥3 Crystal, Receiving 818-003387 . .
FLL Filter, Crystal, 107 MC -0 049-000220°
F401 Fuse, Cartridge, 2 amp, 250V - 03%-100428: B
F402 Fuse, Cartridge, 1/2 amp,; 039-160414. . -
125%, slow blow . S o
XF401, Fuseholder {Inc. H-srdv.:lre} 006- 000451
402 i
Giide, Leg, Plastic {C-3504) 815-002384
Hundle, Bow, Chassis Removal 036-100584
Insulator, Test Point (A4,B,CE,F)  0DB-003722 -
msulator, Test Point (I,G)1 0 Q08-8036
Iron Cove {L3,L14) - 003-007725
Lock and Key 030-006870
El Gven, Crystal 021000672

158-007495
- 0R8:001425

Panst Azsembly, sz?#ed F 2l
Panel, Blank {C- 3605)
Panel, Rear
Ki Relay, Armatire {APDT}
Serew, Thread Fovinii
Nen § x 516 {Moints: T
Panel to Chagsis) o
Shield, Tube {V1,VEV 10}
Shieid, Tube (V7107
Socket, Tuha) Hedr {4
Strike (VEDuntcd io 3

- Panelj
gL - Switeh, Pushbuttnn ToRE
ol C‘oupb,nlr

Washer, Fibv'e' (Mclmts s
Panel to Chasszs)

i
i
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MODEL €-1105

12-VOLT DC

¥ :
1 S TRANSMITTER/RECEIVER CHASSIS
a7

|

: Hallicrafters' Model C-1105 1s a 16-tube the Model C8M-50-1 Two-Way FM Land.
LD“‘*- transmitter/receiver chassisdesignedfor Mobile Radio equipment,

e operation in the 25 to 50 MC range. The

! chasgsis includes a self-containedtransis- Detailed information regarding overall
T e torized power supply which operatesirom performance may be found in the Speci-
o b - a 12-volt negative-ground DC source. This fications section of the handbook on the

h transmitter/receiver chassis is used in CSM-50-1 equipment.
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Mode! C-1105 Tronsmitter/Receiver Chassis.




Halli
Brescription Fact

LAPACTTORS

o5t Variabie, Trinemer, 1-8 P 04460388
als
500V Plastic Mica

OOV, Pla e

n
o) ERE
C3,14.44, 100 pF, 2
52,59,107, 110,
04,2935, 0.01
43,60,62, D
105.114,
115,116,182,
123,130,131,
146,508
56711, 0001 n F, 20%, 500V, Coramic
15.16,17, Disc
19,2123,
24,25,28 94 36,41 42,47 58,65 68,72,
73,7479 82,83 B3.86.92.95,04 95 09191,
104,108,120,124,125,126,127,128 128 132
133,134,135,186,139 140,141,142, 143,

V. Cerumic

KT 006354

D47 005871

144,143,
150,151
[83:} 18 PF 2% 500¥, Plastic Mica 482131180
C8.76 4.7 rr S06V, Plastic Mica 482.131047

Ci0,B08T 47 PF, 2%, 500V, Flasiic Mica 482.151470
13,62 470 PF, 2%, 500V, Plastic Mica 482.161371

Cia Electrolyiic (45-001000
a2 Lie B 482-131620
ca Varlable, Trimmer, 4.5-25 PF, 0d4- 300451

Ceramie
430,37 Variable, Trimugmer, 2.9-10.8 PF. (48- 2005309
Atr Type

caB Variable Trimmer, 3-32 PF, 4. 200470
Atr Tvpe

47 Q.001 w k. 20%, 3KV, Ceramic 047-100397
Dise

48 1500 P F, 1800V, Ceramic 047061021

Feed-Thru {fne. Ysrdware)

C49 Lo, Trimmer, 7-29.2 PF, 045.000358
Type

Cs0 le, Trimumer, 7.2-145.7 048000554

5t 200 PE, Mica 482-1513201

{57 0.1 F,H0%, 200V, Paper 046-001294-004
Tabular

58 1200 PF, 2% 500V, Plastic Mica  482-361122

C61,54 66, 0.005 1. F. 20%, 506V, Ceramic
98,100,102, Disc

047000442

108,109,117,118,

137,138

CE7 10RF 2% 500V, Plastic Mira 482-131100
CRY 36 PF, 2%, 300V, Piastic Mick 482-151360
o 105 PF, 2%, 500V, Piastic 494-121030-334

Miea

C711% 30 FY. 2%, 500V, Plastic 442- 151500
77 22 pE 2% 50OV, Dlastie 482- 151220
[oxri:} 88 PF, 2%, 500V, Plastic 452- 151880
CBt 43 PF, 2%, 500V, Pla 482 151430

cag 482- 131040
CEg . 500V, Piastic Mic 482-131050
coo 4 PF, 2 00V, Pla 482-131140

COL111, 270 PF, 2%, 500V, Plastie Mica  482-161271

112

Cilg 3 uF 10+ 100%, 150V,
Blectrolytic

045001002

121 3 *GMY, LOGO0V, 047- 100485
Ceramic Dise

TH47 00022 1 ¥, 10%, 200V, Paper D46-001273-604
Tutralar

301,308, 045-001227

307 Electrolvtic

CI0ZA B, 2x40 pF 260V - (0 uF. 400V - 045-061220

(9 ) 100 4w F 25V, Elecirolytic

Cand 256 w ¥, 50V Elsctrolvtic 43100618

303 Q.1 ¥ +88-20% 50V, Ceramic £47.001 148
Dise

Ca08 20 L F +¥5.10%, 250V £45-001228
Electralyiic

€368 0.02 2 F, 20%, 1000V, Ceramic 047001528
Disc

12 0.002 p F, 20% 1000V, Ceramic  047-060794
Disc

(331 2TPF, 2%, 500V, Plastic Mica 482151270

*RESISTORS

R SE0K Ohrn

RZ.a8 270 Ghm

R3.8,10 100K Ohan

29 34 45,

63,65 66 68,

73,78 87

R4.11,15, 226 Obm

49.57.71

B3 33K Ghm

RE.36,50, 47K Ohm

3%.69.74

RY 12K Onm 4531-252123

R, 78,82 2200 Ol 481-250222

R1Z.16, 22K Ohm 4591, 252883

18,48

SERVICE REPAIR PARTS LIST

Hatliorafters
Part Mumbar

Blesoription

R

RE {CONT}

451053108

A6 220K Ohim

180G Ot _252102

10G Chim 431-252101
18K Ohm, b owatt
27K Ohm

THE Ofum, L owatt
4700 Om, 1 wait

1800 Ohne,

a0 1208 Ohm
27K Ohes, 2 wakd
3900 Ohkra, 1 wab
AT0K Ohm

RIS 476 Ohimn

R37, 48, SU0K. Onm

41,80

R39 81 431-252335

R40 SOUK Onn, 30%,
4 watt, Deviation Adjust
R42 44, 1500 Ohm

47,54.70

¢25-002142

451-2523152

R43 H8K Otun 45i-252683
R46.,96 10K Ohm 431252183
13 E 120K Ohm 451.2521724
R53 TO0 Oham 451-252472
R58.64, STOK Ui 451232474
80,82

RE0.308 354 Ohm 431252331
RE1 30K Ohm 431252393
ez 2% Cam 451-252320
R72 HIK Onm, 2 wait 451-852142
RT3 79, 330K Ohm 451-252834
79,88

R4 Vartable, 1 Megohm, 30%, 173 G25-002067

watt, Volume Preset
RED 8.2 Megotun 431-252825
nas 180K Ohm 451252184
REL 22K Ohan. 1 watt 451352223
g 220 Ohm, 1 watt 451-1352221
i 12 Meygohm 431.252126
R93 1000 Qb 1 watt 451.352102
Hod 150 Ohm 431252191
R3CL 270 Onn, 2 watt 451852271
R30Z30F 10 Gl § wakt, Wire Wound 445-012190
R304 23 Ghim, 13 wath, Wirve Wound 024-001513
R30G6,307 100K Ohra, 2 walt 43 2104
w309 B300 Db, L walt 451352332
R0 GB0 Ohen, 1 watt 4B i-352682
®alt 400 D, 15 watt, Wire Wound 024.001514
*all i %, 172 watt upless

atherwi
SFORMERS

114 Coil, 3MB R Choke 050-001044- 006
L2 Coil, B0C 1 H, RF Choke 050-001044. 004
L1 Ceil, Transmitter, ist Doubler 030-001518

L BEC

L e 030-001527
L6 Coil, 21 0 H, BF Choke 050-001593
L7
[C-1105LL} 050-001509-004
1105L,) 050-001508- 081
- 1305} Q30-001509-002
42-50 MC {C-11051 030-00150%-003
1B H Coll, Low Pa Intersiags 050-001585
L9,1} Conl, Low Pasz Input and 051001439
Cratput
L1283 Coil, Filker Termivate, 16,7 MO 051-003656
£1d Coil, Reeelver Injection 053-001500
15,18, Coll, RF Chuke, Bead G79-00R960
20,21 tding
118 ;3.3 nl, RE Choke 033-000511
LT Cuil, RY Receiver Oscillator
25-36 MC (C-1105LL} 056-001497
30-38 MC {C-1105L) 080-051855
36-42 MC {C-1105M} 051-003661
42-50 MC {C-1105H) 630-001497
Li8 Coil, Guadrature, 1650 KC 430.006935
L32 Coil, Antenna
25-38 MC {C-1105L & LL) 050-001498-001
36-42 MC (C-1105M} 450-001498-002
42-50 MC (0-1105H) 050-001498-G03
L34 Coil, ifash Choke, 40 nH Q50-006598
Tt Trarsformer, Transmitter 2ud
Doubler
25-36 MC (C-1105L & LL) 000-0081503-601
35-42MC (C-1305M} 050-0¢1503-002
472-30MC (C-1108H) 050-081503-003
T2 Transformer, Transmitter

Tripler

25-38MC (C.1105L & LL)  030-001504-001

354200 (C--’.lﬂ:’)i\u_ﬂ 050-0015304-002

42.30MC (C-1105H) 050-031504-503
T3,5,6 Transformer, IF, 1850KC 050-000934

T4 T prmer, 1F, 10.7 MO 080000833

vl Transformer, sudic 055~ 000500
Outpis

TREL Transformer, Power O50-001338

Behematic Hallinrafters
Symbnl Descriplion Part Number

= RLECTRON THBES AND DIDDES

V1,14 Tube, Type 1ZATT 090-900034
V2810 Tube, 090-901431
Vi Tube, Type GAWBA 090-0G1103
V4 Tube, 090-9G1 103
vi Tabe, {490-0012333
VE Tube, G90-061534
V7 Tube, Q90-001088
V81532 Tube, 080000821
Vid Tube, Typ 080-900826
Vis Tube, Type SGWH U90-061502
ik Tube, Type 6BNE 090-001465
ony Diode, Silicon HB-8§, D15-063065

Bqueleh Noise Rectifier
CHE01.302 Diode, Silleon Rectifier,
IN3I%6
CRINA Bigde, Silicgn Rectifier,
1N3194

D1G- 002771

M8~ 002768

*=Eee Seotion IE, Page 3 {ov Tube Functions

MISCELLANEQUS

FLZ Band Ty Fiiter Agsembly
30-36MIC [C-1105L)
15-42 MC {C-1105M) 150 DOT82S
42-50 MC {C-1105H) 150. 007626
abinst Assembly Riveted (C-3603M50-007868
Catch, Spring Tension 030.000869-001
{Mountad o Cabinet}
Clamp, Tube {¥V3,V13,V15}

150-007824

075- 200681

CHp, Tube Cap (VE) 676100009

41 Connector, 18 pin Control 159-006270
Caltle

J2 Comnector, Antenna 010. 100058

J301 Connector, Input Power | 210-002593
Plug {Ine. Hardware)

Pio: Cemmneg Mug, to be used 610-002726
with Dower Cabte {€-4404)
(C-4403)

Cover, Low Pass 085003731
¥ Crystal, Transmitting G19-Q03388
Yz Crysial, 2ad Converter, G19-002048

$.050 MC
Y3 Crystal, R iving 619~ 003387
FLL Filter, Crystal, 10.7 MC 04%. 000230
FiGL ¥uge, Cariridge 172 amp, 03¢- 100414

125V, siow hlow

¥302 Fusz, Cartridges, 20 amp, 039~ 000442
e
FI03 Fuse  Cartridge, 1 amp, D39-100428
125V, slow-blow In-line
{C-5i02)
Fuse, Cariridge, 20 amp, 2530V 035- 000748
Fuse Block 006-001121
FF30L.302 Fuseholder {Inc. Hardware 006000451
XF303 Fuseholder, In-Line (C-4102) 008 000853
GHde, Lez, Plastie (C-3603) 016-00238%
Handls, Bow, Chassis Removal 030~ 100584
Handle, Unit Mounting {Front 030000888
mount units onty)(C-4103)
Heat Sink, Rear Panel 067011149
sulator Mica, to be used 008-003634
Transistor Socket
Insulator, Test Point 008-003722
{AB.CETF)
Ingulator, Test Point (D.G) G0B-~003687

003-007725
030- Q00870

Iron Core (L3.L14)
Look and Key

B Gren, Crystal 21-00GE72
Danel Assembly Riveted, 150.0074048
Front

0BB-00142%
068001374

Pansl Blank (C-3609)
Panel Rear

Power, Cable (8 £t) {C-4404} OB7-00B006
Power, Cable {18 {t} {C-4405) 087007878
¥1 Relay, Avmature (4PDT) 02L-000687
jisiiuid Rela Cuntactor, 80 avap, 28V 021060671

S c%w} Thread Formin 418-040332- 005
No. 6 x 5716 (Mounts Front Panel
o Chassis)

Shieid, Tube (V1,V3,V10) 069-201190
Shield, Tube (V) 089-001857
Sucket, Tube, Hear {accessary) 008200707
ke (Mounted to Froat (30-0068%0-002
Panel)
81 Switch, Pushbmiton, Tune 08G-002661
Operate
52 Switeh, Siide Coupling 066-002710

112000107
064-200322

stor, Type 2N1554

Washer, Fiber (Mounts Front
Panel 1o Chagsis)

Washer Fiber, to be used
with Bandle, Unit Mounting

Washer, Rubber, {0 be gsed
with T30

D64-062674

004.002741




Hallicrafters’ Model C-2101 Standard Conirol
Head has been designed for use with two-way
industrial radio equipment. This confrol head
contains all the switching and conirol circuitry
necessary for operation of a radio transmitter/
receiver plus a 3-inch, 3.2-ohm permanent-
magnet type speaker.

All connections are made to a rear-mounted,
18-pin Jones type plug. Connections are made as
shown in the schematic diagram. The position of
this plug and the physical design of the C-2101
control head permit it to be permanently attached
to the front of a transmitter/receiver for local
base-station and under-dash mobile configura-
tions. The control head may aiso be encased and
interconnected through az cable for remote base~
station and trunk-mounted mobile configurations.

The following controls and indicators are located
on the front panel of the C-2101 Control Head:

ON/OFF-SQUELCH: Inthe extreme counterclock-
wise position (OFF) power is removed from the
quipment by breaking contact with the primary

MODEL C-2101
STANDARD CONTROL HEAD

154-002852

power source. As ithe controlis rotated clockwise,
power is applied to the equipment. Further
clockwise rotation activates the squelchcircuiiry.
The SQUELCH should be set to the point that
just guiets the speaker ncise under no signal
conditions.

VOLUME: The VOLUME control adjusts the level
of sound in the speaker and should be settoa
point suitable o the operator.

ON-OFF INDICATOR: As soon as power is applied
to the equipment, the amber iamp becomes illu-
minated.

TRANSMIT INDICATOR: When the equipment is
on, if the push-to-talk switch on the microphone
is depressed, the white lamp will illuminate
showing that the equipment is in the transmit
mode of operation.

The C-2101 Control Head is so constructed that
it can be modified for dual-channel and/or tone
controlled squelch operation with a minimum of
expended effort.
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PARTS LIST
Schematic Hallicratters
Symbol Description Part Number
P20% Connector, 18 pin Control 410-002766
Cable
Cover, Rear {Remote units 066-003987
only)
Fiex Relief, Microphone 016-002381
Cable
Handle, (DC units only} 30-000889
Knob 015-001561
By261 Lamp, Neon {White) 039-000728
D3202 Lamp, Neon (Amber) 039000729
Medatlion, Hallicrafters 007-000850
Logo
MK201 *Microphone, Carbon 081-.000114
(C-3201C)
MEKZ201 *Microphone, Ceramic (085-000238
{C-32018)
MK201 *Microphone, Transistorized 081-000115
(C-3201T)
Panel Assembly, Control 150-006282
Mounting
Panel Assembly, Front 150-006279
Panel, Escutcheon 068-001449
Panel, Inlay, Single Channel 007-000847
Panel, Inlay, Speaker Panel 007-000851
R20% Resistor, Wire Wound, 024-001328-01
50 Ohm, 10%, 5 watt
R202 Resistor, Variable, 20 Ohm, 025-002141
20%, 5 watt VOLUME
R203 Resistor, Variable, 20K OChm, 025-002230
20%, 1/2 watt SQUELCH
1.3201 Speaker, 3-inch, PM, 3.2-ohm 085-000224
5201 Switch, POWER-ON/OFF P/O R203

* Any of these microphones and others with appro-
priafe connections may be used with the C-2101
Control Head.

INTERNAL VIEW

LSe0! R202 VOLUME

SCHEMATIC DIAGRAM
m T ngﬁ? CONTROL HEAD ]
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¢ L. 31
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A l
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I REg3 |7 : |
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‘P203 SQUELCH
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MODEL C-2102
MINIATURE CONTROL HEAD

DESCRIPTION

Hallicrafters' Model C-2102 Miniature Control
Head has been designed for use with mobile
two-way industrial radio eguipment. This con-
trol head contains all the switching and control
eircuitry necessary for operation of a radio
transmitter/receiver. The C-2102 rsquires the
use of a separate speaker, such as the Model
C-3401. All connections tc the conirol head are
made to an internally mounted 20-pin screw-type
termingl strip. Connections are made as shown in
the schematic diagram,

CONTROLS AND INDICATORS

The following contrels and indicators are iocated
on the front panel of the C-2102 Control Head:

ON/OFF-SQUELCH: Inthe extrems counterclock-
wise position (OFF) power is removed from the
equipment by breaking contact with the primary
power source, As the conirol is rotated clockwise,
power is applied fo the eguipment, Further

156~002815

clockwise rotation activates the squelch circuitry.
The SQUELCH should be set to the point that
just quiets the spesker noise under no signal
conditions,

VOLUME: The VOLUME control adjusts thelevel
of sound in the speaker and should be settoa
point suitable to the operator.

ON-OFF INDICATOR: As soonas power is applied
to the sguipment, the amber lamp becomes illumi-
nated.

TRANSMIT INDICATOR: Whenthe equipmentison,
if the push-io-ialk switch on the microphone is
depressed, the white lamp will illuminate showing
that the equipment is in the transmit mode of
operation.

ACCESSORIES

The C-2102 Controi Head is so constructed that
it can be modified for dual-channel and/or tone
controlled squelch operation with a minimum of
expended effort. Sl




Schematic
Symbol

D502
DS501

R502

R503

R501

5501

PARTS LIST

Description

Cover
Flex Relief,
Microphone Cabie
Grommet, Rubber
Handle, Unit
Mounting
Holder, Microphone
Knob
Lamp, Neon (Amber)
Lamp, Neon (White)
*Microphone, Carbon
{C-3201C)
*Microphone, Ceramic
(C-32018)
*Microphone, Transis-
torized (C-32017T)
Panel, Front
Panel Inlay
Resisgtor, Variable,
20 Ohm, 20%, 5 watt
VOLUME
Resistor, Variable,
20K Ohm, 1/3 watt
SQUELCH

Resigtor, Wire Wound,

5 Ohm, 10%, 5 watt
Part of R503

Hallicrafters

Part Number

066-004088
018-002381

016-100002
030-000910

076-003277
015-001561
039-000742
039-000743
081-000114

085-000238
081-000115
068-001478

007-000878
025-002285

025-002284

024-001328-01

*Any of these microphones and others with
appropriate connections may be used with
the C-2102 Control Head.

SCHEMATIC DIAGRAM
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MODEL C-3201C
MOBILE HAND-HELD
CARBON MICROPHONE

Hallicrafters” Model C-3201C is a carbon-type
hand microphone designed for use with two-way
industrial radio equipment. The miecrophone 1s
made of black high-impact plastic {cycolac) with
a push-to-talk switch on the upper left side. The
attached cable can be extended to approximately

five feet.

156-002321
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MODEL C-3201T

MOBILE HAND-HELD

TRANSISTORIZED MICROPHONE

Hallicrafters' Model C-3201T is a controlled
magnetic hand microphone designed for use with
two-way industrial radio equipment. This micro-
phone contains a transistor amplifier to increase
the cuiput to a higher level and improve speech
intelligihility. The microphone is made of black
high-impact plastic {cycolac) with a push-to-talk
switch on the upper left side. The attached cable
can be extended to approximately five feet.

The DC voltage necessary for operation of the
transistor amplifier should be supplied by the
mierophone input circuit of the associated trans-
mitter. This voltage is the same as that required
to operate a standard carbon microphone. The
Model C-3201T is directly interchangeable with
carbon microphone equipped units,

IMPORTANT

Be certain of polarity when intercon-
necting the microphone and its asso-
ciated transmitter. The red microphone
lead must be connected {o a positive
voltage source not to exceed 24 volts or
permanent damage to the transistor will
result,

SCHEMATIC DIAGRAM
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Hallicrafters' Model C-3202T is a dynamic-type
desk-stand microphone designed for use with
two-way industrial radio equipment. The micro-
phone includes an integral transistor amplifier
that raises the output of the element to a level
suitable to modulate the transmitter. The micro-
phone is made of black-finished, die-cast metal
with chrome trim and includes approximately
four feet of cable.

The microphone is provided with a lever on the
right side of the base, to provide a monitoring
facility when used with tone-squeleh equipped
units. On these units, with the lever in the rear
position, the receiver 1s under tone-sguelch
control. Prior to transmitting, the monitor lever
should be moved forward, thereby disabling the
tone-squelch unit,

Using this microphone, the associated trans-
mitter/receiver may be controlled in any of the
following fashions:

1. Momentarily depress the touch bar on the
front of the microphone. This automatically
moves the monitor lever forward, permitting
the channel to be monitored. .

Depress the touch bar all the way to trans-
mit, release to receive.

Upon completion of your communication,
move the monitor lever back to the rear
position to return the equipment tc the tone-
squelch mode.

2. Proceed as above except that, instead of
depressing the touch bar to transmit, merely
lift the microphone from the desk. A lift
switch in the microphone base automatically
activates the equipment to the transmit mode.

The monitor lever must be in the forward
position for the lift switch to operate. Return
the microphone to the desk to receive.

If the lift-switch feature is undesirable, dis-
assemble the mierophone and remove the con-
nections to the lift-switch terminals (switch
terminals 6 and/or 7 as shown in the schematie
diagram),

MODEL C-3202T
TRANSISTORIZED

DESK-STAND MICROPHONE

156-002822

NOTE

The aforementioned instructions apply
to tone-squelch equipped units. On units
withcut tone squelch, the monitor lever
may be left in the forward position.

The microphone as supplied has an output that
is essentially 6 DB above that normally obtained
with a conventional carbon-type microphone, This
permits the operator io speak in a normal voice
at a comfortable distance (one to two feet).

It may be found in some installations with high
ambient background noise that the sensitivity of
the microphone is excessive. In these instances,
the ouiput level of the microphone maybe reduced
by clipping the jumper provided for this purpose
(small green loop of wire coming out from one
end of the transistor amplifier located in the
microphone base).




The DC voltage necessary for operation of the
transistor amplifier should be supplied by the
microphone input circuit of the associated trans-
mitter. This voltage is the same as that required
tp operate a standard carbon microphone. The
Model C-3202T is directly interchangeable with
carbon microphone equipped units.

SCHEMATIC DIAGRAM.
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© MODEL C-3401
' SPEAKER

.'Hallicrafters' Model C-3401 Speaker is an en~
closed unit with mounting trunion and cable
designed for use with two-way Industirial radio
equipment, The C-3401 uses a 3.2-ohm, 4-inch
permanent magnet speaker with a water-resistant
cone. This unit is particularly suited for mobile
applications, and is customarily used with the
C-2102 Control Head in conjunction with Command
Line transmitter/receivers. The speaker is
housed in a die-cast metal case built to withstand
the rough usage encountered in mobile installa-

tions.

PARTS LIST

DESCRIPTION

Cable, Two-Wire

Escutcheon

Grommet, Housing Foot

Handle, Trunion

Housing

Medallion, Hallicrafters "H"”

Screw, Machine, NO, 10-32 x 1/2 inch {Handle)
Speaker

Speaker Gr.iil

Strain Relief (Cable)

Washer, Fiber (Handle)

150002853

PART NUMBER

G87-101758
067-000873
016-200980
030-0008%7
086-004064
007-000830
407-065213-008
085000237
GO7-000874
076-100357

004002674




MODEL C-4401

 18-FOOT CONTROL CABLE ASSEMBLY
(MODEL C-2101 CONTROL HEAD TO TRUNK WMOUNTED UNIT)
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MODEL C-4402

25-FOOT CABLE ASSEMBLY
(MODEL C-2101 CONTROL HEAD TG REMOTE BASE STATION UNIT)
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MODEL C-4403

18-FOOT CONTROL CABLE ASSEMBLY
[MODEL C-2102 MINIATURE CONTROL HEAD TO TRUNK MOUNTED UNIT)
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