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WARTRANTY

“This product is warranted to be free from defective material or parts, and
it is agreed to furnish a new part in exchange for any part of this unit
which under normal installation, use and service discloses such defect,
provided the unit is delivered by the owner to 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 eriginal
purchaser and provided that such examination discloses that it is thus
defective. Warranty on tubes, pilot lights, transistors, and silicon diodes
is effective for a period of 90 days.

A P ¥,

FAPLY

This warranty does not extend to any radio products which have been sub-
jected to misuse, neglect, accident, improper installation, or to use in
vielation of instructions furished by us, nor does it extend to units which
have been repaired or altered outside of our autherized 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.
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This warranty is in lieu of other warranties cxpressed or implied and no
representative or person is authorized to assume for us any other lighility
n connection with the sale of our radio products.”
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~ INSTALLATION AND SERVICE

INSTRUCTIONS

e

FOR

COMMAND LINE

'FM TWO-WAY RADIO TRANSMITTER/RECEIVER

MODELS C$SB-30-2 AND CSM-30-2
(BASE AND MOBILE)

Manufactured by

[icratfers

5th AND KOSTNER AVES.
CHICAGO 24, ILL

U.5.A.




Hallicrafters’ Maode! CSB-30-7 (LAAD) Bose - Station Transmitte 156 002311

Raceiver.

Hallicrafters” Mode! C3M.30.2 (FAAC and FAAT] Mobile Tronsmitter/Recaiver, 156- 002310




The Hallicrafters’ Models CSM-30-2 and CSAR-
30-2 are crysial-controlled, two-way radiotrans-
mitter/receivers designed for narrow-band FM
service (16F3 emission) in the 148 to 174 MC
range. The units are similar in appearance and
construction, differences being only in the power
supplies. The CSB-30-2 hag an AC operated
supply {117 volts, 69 cycle) for base-~station use
while the CS8M-30-2 has a DC supply {12 volts
onty) for maokile applications,

Various features and control options are available,
including: 1) dual-freguency operaticn, 2) contin-
ucus tone-controlled squeleh system (E1A RS-220);
3) microphone (carbon ortransistorized dynamic)
and 4} mounting configuration {one or two piece
mount}, All of these options are available as
standard factory equipment or may be added by
meansg of modification kits at any future date,

The mechanical design features rugged, military-
type construction throughout. Instailation flexibil-
ity is achieved by means of a removable conirol
assembly., This assembly, which includes all nec-
essary controls for operation of the unit, is an

- mtegral part of the transmitter/receiver for
: Sma:le unit installations and cable-connected {up
- to 25 feet) for extended local-control applications
(i , trunk-mounted mobile or semi-remote base).
o Corvers;on from onetype of installationto another
. can Be accomplished at any time by utilizing ac-
'cessory parts kits available for thispurpose.

-'Also 'avaihble as an option, is a miniaturized
rol head for remote~-mount installations where
operating-position space is ai a premium. Desig-
nated:the C-2102 Control Head, itis capableof all
of the-control functions and optiong of its larger
counterpart; however, it requires the use of an
c¥nal” speaker (normally used with the C-3401

SECTION |
GENERAL DESCRIPTION

The main-unit cabinet includes a key lock which
prevents access tc the chassis frequency-deter-
mining elements by unauthorized personnel. In
addition to the lock, the chassis is secured in
the cabinet by two side-snap fasteners. No tools
ave vequired for chassis removal,

A1l alignment and test points are readily acces-
sible on the fop of the chassis for easy service
and maintenance,

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

Circuit design and construction employ the latest
up-to-date techniques to provide the ultimate in
performance andlong-term reliability. A receiver
selectivity factor of befter than 2 io 1 is ob-
tained by use of a full eight-section crystal-lattice
Iilter. This filter, beasting anultimate attenuation
of better than 100 DB, eliminates interference
irom 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-30-2 and C8B-30-2 are approved
for use under parts 10, 11, 16 and 21 of the FCC
Rules and Regulations,




SECTION H
SPECIFICATIONS

MECHANICAL SPECIFICATIONS AND FEATURES

CABINET

Aluminum; dull-black, baked-enamel finish,

CONSTRULTION {Except Cabinet)

Aluminum; iridite finish,

OVERALL SIZE (HWD)
§ by 10-5/8 by 14 inches,

NET WEIGHT
C8B-30-2 (Base)
23 pounds,
CSM-30-2 (Mobile)

14 pounds.

POWER SUPPLY
CSB-30-2
Self-contained; silicon rectifiers.
CSM-30-2
Self-contained; dual transistors with sili-
con rectifiers.
INSTALLATION
Csg-30-2
Single unit or extended local {controlhead
only on operating desk).
C5M-30-2

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 conircl head or separate
four-inch PM with miniaturized control head,

MICROPHONE (Mokile}

Handheld carbon standard., Transistorized
dynamic, optional extra.

MICROPHONE (Base)
Transistorized dynamic, desk stand, standard.

two

CONTROLS

Power on/off-squelch.

Volume.

Power on indicator lamp.

Transmit indicator lamp.

Channel selector, 1-2 (optional extraj,
ANTENNA CONNFECTOR

Screw type (S0-239).

ELECTRICAL SPECIFICATIONS AND PERFORMANCE

General {Receiver and Transmitter):

FREQUENCY RANGE
148 to 174 MC,

FREQUENCY STABILITY
£0.0005%, oven controlled.

AMBIENT TEMPERATURE RANGE
-30°C to +60°C (exterior of case).

VIBRATION
Meets mokile reguirements of CD 1-100,

INPUT VOLTAGE
CSB-30-2 {Base)
117 volis AC, 50/80G CPS,
CSM-30-2 {Mobile)
12 voits DC nominal {13.8 volis EIA
Standard),
OVERALL SYSTEM AUDIQ RESPONSE

Within +2 to -6 DB from 300 to 3000 CPS
{EIA Standard for wire line connection)
referenced at 1000 CPS.

Receiver:

SENSITIVITY
Less than 0.5 0V for 20.DB quieting.

SQUELCH SENSITIVITY
0,25 uV or less. -

CRYSTAL

Third-overtone, - seri

' gg~resonant, similar {o
MIL Type CR=32/U;




CONVERSION SYSTEM
Dual; 10,7 MC and 1.85 MC,

SECOND CONVERSION OSCILLATOR
Crystal controlled,

SELECTIVE ELEMENT

SELECTIVITY
2 x down (-6 DB)
+7.5 KC,
1000 x down (-680 DR)
+13.5 KC.
160,000 x down (-100 DB)
+15 KC,
OSCIHLLATOR RADIATION
Within limits established by FCOC Rules and
Regulations, Part 15, Sub-Part €,
AUDIO POWER GUTPUT

1.5 watts at less than 10% distortion,

AUDIO QUTPUT INPEDANCE
- 3.2 and 500 ohms.

. AUDIO FREQUENCY RESPONSE

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

DUTY.CYCLE

............. BES8
....... (1/2)12Aa1T7

XeI‘/O‘SClH&tOI‘ Multiplier, . ., .. 6BLS

SEIF Amplifier .. ... ...... . .. .. 6816
ixer/Oscillator . . ... .. ... .. 6BL.8
wIF Amplifier-Limiter. , . . . . . 6BHSE

w IF Amplifier-Limiter, . . . . . 8BHSH

eci Be m Dlscrlmmatm Limiter 5BNG

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

Eight-section crystal-lattice filter at 107 MO,

Transmitter:

RF POWER DUTPUT
30 watts,

ANTENNA QUTPUT IMPEDANCE

52 ohms,

CRYSTAL

Fundamental irequency type, similar to MIL
Type CR-27/U,

MULTIPLICATION ORDER
2x2x3 =12,

SPURIQUS EMISSIONS

Attenuated in excess of EIA Standards,

MODULATION
Crystal-controlled FM (phase) type F3,

MODULATION DEVIATION
+5 KC (186F3 emission),

MODULATION CHARACTERISTIC

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

DEVIATION LIMITER

Automatic;
amount,

prevents deviation beyond set

MICROPHONE INPUT IMPEDANCE
125 ochms.

TUBE COMPLEMENT

Microphone Amplifier Automatic
Deviation Control , .. ... ... ... .... 6BN8

Transmitter Crystal Oscillator, (1 /Z)EZAT'?
Buffer Amplifier/Phase Modulator . ... ..
Buffer Amplifier/First 1 ‘\/Iultlpher '
Second Multiplier
Third Multiplier . ...
Output Power Anmhﬁer

.........

POWER DRAIN .-




SECTION
INSTALLATION

3-1. UNPACKING

After unpacking the equipment, it should be care-
fully inspected for any possible damage which may
have occurred during transit. Should any sign of
damage be apparent, immediately file a claim
with the carrier stating 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 #t to be inproper operating
condition, The equipment has been completely
aligned fo fregquency and tested at the factory
beiore shipment so no performance deficlency
should exist. If operational difficultiesare exXper-
ienced, refer to the maintenance section of this
manual to identify and cure the cause of trouble.

IMPORTANT NOTE

According to FCC Rules and Regulations:
only persons holding radio-telephone
operator licenses {gecond class or higher)
or persons working under thelr 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 oov-
erning the class of service for which the
equipment is leensed.

3-3. MOBILE INSTALLATIONS {CSM.30.2)

The following instructions outline the bhasic steps
required to install the equipment in a vehicle
inboth under-dash and trunk-mount configurations.

Instaliation requirements will vary greatly de-
pending on space available, operator preference,
service accessibility, etc., and it is somewhat up
to the discretion and ingenuity of the installer
to plan the bestpossible installation ina 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 installation
are:
four

1 - Mount the unit so that it is in as protecied an
environment as possible. Avoid mounting it in a
position where it might be subjected to water
damage or in direct exposure to dust or dirt
select & mounting thatwill provide adequaie venti-
lation around the cabinet and will allow free air
cireulation through the louvers and transistor
heat gink.

2 - Mount under-dash components for convenisnt
access by the operator. Very often holes exist
on the under side of the dashhoard for vehicle
accessories and these may sometimes be con-
veniently used for purposes of mounting the radio
aguipment.

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

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 objects
which may cause abrasion and subsequent failure.

3-3.1. DC UNIT FRONT-MOUNT INSTALLATION
{one-piece unit, control head otached,

CS5M-30-2 FAAC, refer to figure 1)

The unit is mounted by securing the trunion
handle to the underside of the dashhoard in a
position providing operator accessibility to the
front panel controls, Additional brackets may be

MR
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S
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I AMP FUSE
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TOIGNTION
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MICRGPHONE
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Figure 1, Fronf Mnbh_f ‘Mohile Installation.
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hecessaty  inorder to fasten the unit securely

“Thesé may be made of perforated iron
trapping, available from most local hardware
stores; pent to suit the application.
Fheimicrophone heolder should be mounted with
se_i'f_ tapping screws on the dashboard as near the
‘operator as possible.

CThe relay switch line (fused NO. 20 AWG black
lead coming out of the rear of the unit) should be
eommected to the accessory ferminal of the ve-
hicle's ignifion switch, This provides the facility
cof turning off the radio eguipment when the
" ignition key is removed.

..3«3«2. BC UNIT TRUNK.MOUNT INSTALLATION
(Sepurote control head units, CSM-30-2
TAAC and TARBC)

- The components shown in figures 2 and 3 in
s eombination withthe installation drawings, figures
.4 and 5, show the varicus trunk-mount configura-
tions possible with the C3M-30-2 equipment.

The transmitter/receiver chassis should be re-
coomoved from its cabinel and the cabinet fastened
LG the mounting surface by means of self-tapping
derews or bolis through each of the four bottom
- fget. In some installations, it may he advantage-
lous to first attach the transmitter/receiver unit
“cabinet to a plywood board, slightly larger than
~the"unit, and subsequently fasten the board to the
Somounting surface. This will provide a good flat
*rounting surface for the unit.

The control head should be mounted under the
dashboard in a position convenient to the operator.
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BLOCK
LaMe FUSE
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T . =
: 8PN SOUKET
: SO IGMITION
e SWITEH MIGROPHONE
S G211 - —— =
0 CONTRD), HEAD —E
C-4405
SATTERY CABLE
S T ASSEMBLY
© 86 o3
. COAWIAL CABLE {8 FEET LONG
e r*‘"‘—’ S—————
bl
=
C-as0
. T MU TICONDUCTOR
™ CONTROL CABLE
U FEET LONG)

i
i
i
P - +
I o SATTERY —rd Mo
SCAEW ‘ i FUSE
TERMINALS [, ANP FUSE BLOCK
NSIOE [ AESEMALY
2 — ..\,v..\.._m._.._._—\t
J |
i i
MICROPHONE [ c 340l
! _ T SPEAKER
L
¢-20z \
CONTHIL, HEAD
e
v BNTENNA L3405
[, BATTERY
CABLE ASSEMBLY
‘ {12 FEET LONG}
55544
COMGAL CABLE
L 3 il
£5M URIT - 5403
MULT:CONBUGTOR
i
[ CONTROL CABLE
{HFEET LONG)

156-40280G1
Figure 5. Trunk-Mount fastallation, Using Two-Piece Control Head.

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

Comnect the control cable between the control
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 ac-
cessory terminal of the vehicle’s ignition switch.
This provides the facility of turning off the radio
eguipment when the ignition kev is removed.

3.3-3.  BATTERY LEADS {mohile installations}

The battery leads should be run from the main
chassis io the battery by as direct a means as
is possible. Generally, there are holes in the
frewall which will permit access to the battery
in the engine compartiment. Route the leads neatly
to the battery, taping or clamping as required,
to prevent them from coming in contact with the
hot engine or becoming frayed on sharp metal
corners. The ends of the leads should be attached
to the battery connectors as showninfigures1, 4,
and 5 and tightened with a wrench.

IMPORTANT NOTE

The CSM-30-2 is designed for conven-
tional negative ground 12-volt systems
only, Be sure of polarity. and voltage
before connecting battery’léads. The red

lead should be connected to the positive,
ungrounded terminal through & fuge block,

The black iead should be connected dir- - -
ectly to the négative, groudded terminals " =
‘Unless this is obgserved, damage to the
-vehicle or radio déquipment may result




For connection to other DC systems, ask
vour Hallicrafters’ representative for
assistance, outlining particulars of the
reguired installation.

3-3-4. MOBIE ANTENNA INSTALLATION

supplied as standard equipment with the CSM-30-2
s a guarter-wave vertical-whip antenna (C-6101).
This antemma should bhe installed according to
instructions included with it

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

On convertibles orother vehicles wherea rooi-top
installation is impossible, the antenna may be
mounted on the rear deck or trung lid; however,
with a probable decvease in overall performance.
In these instances, the installation of a gain
antenna is highly recommended. This type of an-
tenna will generally outperform the standard
roof-top, quarter-wave antenna and is a means by
which even roof-top installations may beitmproved
to give increased range or denser coverage.

3-3-5.  MOBILE NOISE SUPPRESSION

The built-in noise suppression characteristics of
the CSM-30-2 eguipment 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 thebase-station transmit-
ter. If ignition neise is still present, pervform 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-sten,

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

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

c. Comnect a 0.1 to 0.5 uF coaxial feed-
through capacitor in series with the pri-
mary lead to the distributor. The capacitor
used should have a 30-volt, five-ampere
minimum rating.

eight

£

Hallierafters has available a mobile noige Sup-
pression kit, Model HA-3, whichis suitable to this
application. For generator noise suppression refer

to the

plicable noise suppression kits,

3-4. BASE STATION INSTALLATIONS (CSB.30.2)

The CB35B-30-2 equipment is intended for hase-

station

80-cvele power is available.

Your
{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 coxd
may cauSe extensive damage to the unit,
requiring costly repairs,

Models

with the installation materials necessary for local
and extended iocal control installations respec-

tively.

care showld be exercised to observe the National
Electrical Code and local wiring codes,

Install resistor-tvpe ignition leads.
Install honding straps across the rubber

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

instructions with the HA~3 or other ap-

installations where a scurce of 117-volt

IMPORTANT NOTE

power outlet must furnish AC

into the wyrong power source

CSB-30-2L and CSB-30-2E are supplied

When installing base-station equipment,

3-4-1,

The equipment should be installed as shown in
figure 6. The CSB-30-2 unit may be placed in any
location permitting free air circulation through
the ventilation openings in the cabinet, Exces sively
warm locations suchasthose adjacent to radiators
and heating units should be avoided.

l

LOCAL CONTROL INSTALLATION
(C3B-30.2 LAAD)

_RG-8/U FOR RUNS UNDER 50 FEET
""" RG-17/U OR FOAM HELIAX FOR
LONGER RUNS

17TV 60 CPS A C.

T ISWITCHED OUTLET IF
ON/OFF FUNCTION 15
DESIRED}

)
.._._‘

CSB UNIT

MICROPHONE

Figure é, Local Control Base Station Instaliation.
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3.4.2. EXTENDED LOCAL CONTROL INSTALLATION
{C58.30.2 EAAD)

The eguipment should be installed as shown in
figure 7, observing the same precautions forloca~-
ting the unitas described under LOCAL CONTROL
INSTALLATION. A 25-foot control cable, Model
C-4402, is provided forintercomnnecting the trans-
mitter/receiver chassis and the control head,
{Longer cable lengths are available on special
order for specific applications.)

On extended local control units, the control unit
power turn-off function is inoperative and the
equipment will turn 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 sultable for
use with the CSB-30-2 equipment. The selection
will dependon the specific application and require~
ments of the system.

In ail but the most simple systems, a gain antenna
is recommended. Although the initial costis some-
what higher than a conventional ground plane
antenna, the advantages realized in terms of
inereased range and denser coverage make the
gain antenna a sound nvestment, particularly
since it may be considered a nonrecurring cost.

" Inlocating the antenna, take advantage of existing
structures (tall buildings, water towers, ete.)
wherever possible, thereby reducing the cost of
ingtalling a mast or tower of similar height.

If indoubt about the specific antennatobe used in a
particular installation, contact The Hallicrafiers
Biaps pany directly. An experienced representative
will assist you in selecting the most suitable
ﬁtenna for your application,

; 'iie’l in the appropz;ate backet,‘a in thm
La} oven Cr stal pos;mm nmrkn*w wﬂ.l he

1_ons {T ircmsmit R, recewe).

L J RG-8/U FOR RUNS UNDER 50 FEET
B RG-17/U DR FOAM HELIAX FOR
T LONGER RUNS

7y 60CPSAC

d T = (e Wi TCHED QUTLET IF
o OM/OFF FUNCTION IS
DESIRED)
e
S
A
i I
Lamcp
e
G ~4402
4  MULTICONDUCTOR
CSE UNIT CONTROL CABLE
{25 FEET LONG)
o

MICROPHONE

L

15346-0024604
Figure 7. Extended Local Control Base Station Installation,

c-21¢1 —
CONTROL HEAD

he ordered under part number 018-002949, and
receiving ¢rystals should be ordered under part
number 019-002950. Be sure tospecifyoperating
frequencies when ordering crystals.

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

for the transmitler,

Crystal type: MIL CR-27/U
Oven temperature: 75°C

Load capacity: 32 upF
Freguency: Channel freguency
12

for the receiver,

Crystal type: MIL CR-32/U

Oven temperature: 73°C

Resonance: Series: o y

Frequency: Chamnei ir equencv = 10 7 MC
o 5




SECTION 1V
THEORY OF OPERATION

4-1. GENERAL

Hallicrafters Models CS8B-30-2 and CSM-30-2
Transmitter/Receivers utilize similar circuitry,
differences being only in the power supplies.
The CSB-30-2 equipment has an AC supply for
base-station use while the CSM-30-2 equipment
contains a DC supply for mobile operation. Refer
to figures 8 and 9 for block diagrams of the
receiver and transmitter sections and to the back
0f this manual for the appropriate schematic
diagrams of the CSB/CSM-30-2 equipment.

4-2. RECEIVER

The receiver section of the CSB/CSM-30-2 con-
sists of nine tubes {plus squelch) functioning in
acrystal-controlied, duai-conversion superheter-
odyne circuit. Dual-purpose tubes and semicon-
ductors are used discriminately {o provide the
equivalent of sixteen tube functions.

4-2.1.  RF AMPLIFIER

The input from the antenna relay, Ki, is applied
to the primary of the antenna coil, T8, and coupled
to the grid (pin 2) of V7, 6E38 dual tricde, con-
nected as a low-noise, series-fed, neutralized
cascode RF ampiifier. A series-tuned RF trap,
L19, in the plate circuit of the firsttriode section
ig adjusted io 21.4 MC bvelow the operating fre-
quency. This adjustment provides maximum atten-

uation of the image frequency. The plate circuit
of RF amplifier V7 consists of inferstage filter
network, FL3. Three critically-coupled coils are
used in this filter to provide maximum suppres-
sion of spurious responses. The ouwiput of FL3
is coupled to the grid (pin 9) of the receiver
first mixer, V8A.

RECEIVER OSCILLATOR

The receiver oscillator circuit, VIB(1/212AT7),
is a modified Pierce type cscillator empioying a
phase-inverting inductance to operate CR-32/U
overtone crystals at their natural series resonant
frequency. The crystal, Y3, is housed in a stan-
dard plug-in oven which maintains a constant
crystal temperature of 75° +2°C. Small changes
in receiver oscillator frequency can be made by
adjustment of coil, L18, This adjustment is used
to zero (net} the receiver to the exact channel
frequency. RF output from the oscillator is counled
from the cathode (pin 3) of V1B, through C7§, to
the grid (pin 2) of the oscillator multiplier, V8RB,

4.2.2.

4-2-3.  OSCILLATOR MULTIPLIER

Tube V8B {1/2 6BIL.8) is connected as a convens
tional multiplier with its plate circuit {L14 and
C75) tuned io the third harmonic of the crystal
frequency. The multiplied frequency is coupled
to the grid (pin 9) of the receiver first mixer,
V8A, through (78,

TRANSMIT 10.7 MC 19,7 MC 1650 KC 1650 KC
4 5ES8 soLg / 6BHE f saLs  / 6E6H6 f EBHS
v / v vi2 .
Ve vio 1850KC
V7 MIXER/ L FL2 £ -] SECOND - IF . IF
AM;*SFEER %Sfj;;ﬂfgs FILTER AMPLIFIER MiXER/ AMPLIFIER/ AMPLFIER
ULTIPL LIMITER
(x3] 8 SECTION OSCILLATOR £ LIMITER
CRYSTAL 1
LATTICE [ s.050MC
/2 12ATT T 12ATT
V1B
CRYSTAL vid ]
O3CILLATOR SQUELCH |
— 1 MOISE AMPLIFIER/
T [- 0C AMPLIFIER
45,766 TO
- s3ams me 5
T 6GWS ! 6BNG
Vi - Vi3
AUDID e—————d FILTER jea— GATED BEAM |
AMPLIFIER/ — LIMITER/
SPEAKER CUTPUT DETECTOR
156.002644

Figure 8. Receiver Block Diagram.
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424 RECEIVER FIRST MIXER

L RF signals from the interstage filter, ¥L3, and
s frpm the receiver oscillator Hldltlpher VSB are
S apphec to the grid {pin 9) of the receiver first
o wnixer, VBA. These signals are mixed and produce
Ca difference frequency of 10.7 MC, The 16.7-MC
S output from V8A is fed into an eight-section,
crystal-lattice filter throughanimpedance match-
ing network (L13, €71, and C70).

4.2.5. CRYSTAL LATTICE FILTER

The crystal-lattice lilter 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 o service this filter. The output from the
crystal-lattice filter is coupled through an impe-
dance matching network (L12, C68, and CB89) and
coupling capacitor C87 to the grid (pin 1) of the
first I¥ amplifier, V0.

4.2.6. RECEIVER FIRST IF AMPLIFIER

Tube V9, a type DBHE pentode, is used as a
conventional IF amplifier at 10.7 MC. The ampli-
fied 10.7-MC signal from the plate (pin 5) of
this tube is coupled through IF transformer, T4,
and coupling capacitor, C83, to the grid {pin 2)
of the receiver second mixer, VIQA.

4.2.7. RECEIVER SECOND CONVERSION OSCILLATOR

The receiver second conversionoscillator, V10B,
ig7a triocde operated as a Plerce type oscillator
which requires no adjustiment. The circuit uses
4" standard CR-18/U erystal on 8.050 MC. A fre-
guency of 9.050 MC is usedinthiscircuil because
~..that frequency is L6530 MC below the first IF
o frequency thus producing a second IF freguency.
- The crystal oulput is coupled through capacitor
: -_Cﬁ{} to the grid {(pin 2) of the receiver second
.':mlxer VEGA

, VigA.
D‘nals are mixed and pr()uuce dmf;e;ence
w1650 KO {1,850 M), The 1650-KC

... the: grid Gf - the DE: amplifler VléB pi
_._.'_.'coni:foi aﬂtzOzz CWIth o szgnai appbed
'fvoiume oi’ ._110158 presen*{} t%;e pos1t1\f

microvolts, as a miter. Limiter voltage de-
veloped across resistor, RE1, is filtersd and
applied to the grid (pin 2} of the receiver RF
amplifier, V78, to prevent front-end overload on
strong signals. The amplified/limited signal out-
put is coupled through transformer T6 and capa-
citor €93 to the grid{pinl}ofthe second 1656-KC
IT ampiifier/limiter, V12,

4-2-10. SECOND 1450-KC IF AMPLIFIER/LIMITER

Tube V12, normally operated with low plate and
screen “voltage applied, functions as a limiter
under zll signal 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 VI2 is coupled to the grid (pin 2)
of the detector, V13, through transicrmer, T7.

4-2.11. GATED BEAM LIMITER/DETECTOR

Tube V13, a gated-beam type GBNG, functions
primarily as a diseriminator. It also provides a
limiting action which is particularly effective in
the removal of fast transient noise pulses (igni-
tion noise) that would otherwise degrade signal
guality., These noise pulses cannct fully be
removed by the preceding stages because of the
limitations imposed by cireuit time constants,

Limiter voltage iz developed across resisior R68
and can be measured at test point F. It should be
noted that this voltage will be approximately 0.8
to 1.0 volt and showld change only very slightly
with increasing signals. A large variation at this
point is an indication of difficulty inthe preceding
stages.

Proper discriminaior action is achieved by ad-
justment of the quadrature coil, L21. Output of
the discriminator is developed as a function of
phase differences between the signal grid {pin 2)
and the guadrature grid (pin 6) across resistor
R71. Ouiput is coupled through an RF filter/de-
emphasis network ito the noise amplifier and
audio ampiifier.

4.2.12. SQUELCH CIRCUIT

The squelch circuit consists of V14, a 124717
dual-triode with ocne section functioning as a
noise amplifier and the other as a control
amplifier. A high-frequency bandpass filter, pre-
ceding the grid of V144, accepts noise only from
the discriminator. Tlns noise is amplified to.a
high level by VI4A and is then rectified by the_._ o
sguelch noise rectifier, CR1. L

Rectifier CR1 is connécted’ so ag: to prOduCe_:.g._. S
positive voltage. This positive voltage, apphed ey
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Figure 8. Trensmitter 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 audic amplifier, VI5A,
whose grid is returned through the plate load.

4-2-13.  AUDIO AMPLIFIER/QUTPUT

Tube V15 is a type BGWSB triode-pentode. The
input from the discriminator/squelch circuitryis
applied to the grid (pin 1) of the triode amplifier,
V13A. The amplified output from V154 is coupled
through capacitor C114 to the grid {pin 8) of the
output tube V1i5B. VI5B 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-30-2
consists of six tubes functioning in a erystal-
controlled, phase-modulated type circuit with a
30-watt, single-ended output operating class C.
The discriminate use of dual-purpose tubes
provides the equivalent of ning tube functons.

4-3-1. MICROPHONE AMPLIFIER

The audic input from the microphone is applied
through coupling capacitor €49, and through a
filter network, R30 and 50, o the grid (pin 8) of
the microphone amplifier triode, VI16A. The
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amplified output from VIBA is coupled io the
cathode (pin 3) of the speech limiter, VI8H,
through capacitor C53.

4-3-2. SPEECH LIMITER

The audio signal applied to tube V168 is affected
by the limiting action of the two diode sections of
this tube and the clipped output is applied through
capacitor 54, the deviation adjust potentiometer
R37, and resistors R38 and R8 to the grid {pin 9)

of the transmitter phase modulator, V2B.

NOTE

Potentiometer R37 is not an audic gain
control. Its function is only to set the
maximum deviation limit. Therefore, R37
should be adjusted only when there is
sufficient audio signal presentto produce
clipping action by V16B.

4-3.3. CRYSTAL OSCILLLATOR AMD FIRST

BUFFER AMPLIFIER

The transmitter oscillator, V1A, isa Colpitts type
oscillator using a fundamental frequency type
CR-27/U crystal. The exact frequency is deter-
mined by the adjustment of trimmer, Cl. The
ogciliator output is coupled through capacitor,
C5, to the grid (pin 2) of the.__fransmitter first
buffer amplifier. The action of V2A isolates and
amplifies the oscillator:signal-and applies this
signal through capacitor C9 to the grid (pin 9) of
the transmitter phase modulator,




rrid {pin9) of the transmitter phase modulator
THig tube varies the phase of the oscillator
gt the rate of the audio input applied. The
e modulated output of V2B is coupled through
citor €13 to the grid (pin 2} of the transmitter
hiffer amplifier, V3A. Tube V3A isoclates and
‘amplifies the signal which is then applied to the
grid (pin Ty of the transmitter first multiplier,
/38, through capacitor CI7. Coil L2 in the plate
rouit of V3A is tuned to the exact oscillator

CUAFSS FIRST MULTIPLIER

L Tube, V3B, is a conventional pentode doubler

‘eireuit with the plate fank coil, L3, funed to

"éxéctly itwice the oscillator frequency. The output
Sdrgm VIR is coupled through C22 to the grid
(pin 2) of the transmitter second multiplier, V4.

43.6. SECOND MULTIPLIER

N : :_T_ﬁbe, V4, is a2 conventional pentode doubler circuit
with the plate trimmer tuned toexactly four times

the oscillator frequency. The outpul from V4 is
transiormer coupled through T1 to the grids (pins
1 and 3} of the transmitter third multiplier, V3.

4.3.7. THIRD MULTIPLIER

Tube, V5, is a dual tetrode itype 8360 tube per-
ITorming as a Ireguency triplex circuit, The input
trimmers ({28) are tuned to four times the
oscillator Irequency while the trimmers in the
plate  clrouits are adjusied to 12 times the
oscillator freguency, which is the channel fre-
guency of operation. The outputs of V5 are
transformer coupled through T2 to the grid {pin
10} of the transmitter power amplifier, V8.

4-3-8. POWER AMPLIFIER

The type 8150 power pentode, V8, amplifies the
signal to a level suitable for applieation to the
antenna. Trimmer €35 in the grid circuit and
coils 1.BA and LBE and trimmers C40 and €41 in
the plate circull are tuned to the exact channel
frequency. The output from V6 is coupled through
L8A and LE8B, filtered through L8, L.10, and L11
and applied through the antenna relay K1 to the
antenna for fransmission to other stations in the
svetem.

- thirtees i




SECTION V¥

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 {rom 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
18 required when a malfunction of the equipment
becomes apparent and anelectrical or mechanical
adjustment and/or replacement of components is
necessary.

NOTE

Provisions have been made to key the
{ransmitter "ON" from the inside of
the chassis when performing mainte-
nance and alignment on {runk mounted
and remoetely located equipments. To
accomplish this short pins 9 and 12 of
connector J1 together with a screw-
driver or other metal object.

5-Z. PREVENTIVE MAINTENANCE

Periodic checks should be performed by qualified
servicemen tc¢ minimize equipment failure and
mainiain conlinuity of service. The following
procedures should be of aid in checking the
C5M/CSB-30-2 equipment for items which could
resultineither equipment breakdown or shortening
the time of its useful service:

Al Remove all dirt, corrosion, and moisture
from sockets, plugs, and case,

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

C. Hemove 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.
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5-3. CORRECTIVE MAINTENANCE

When the CSM/CS5B-30-2 equipment fails to oper-
ate properly, the trouble may be corrected by
mechanical or elecirical adjustment or, ifneces-
sary, by replacement of one or more defective
components,  When a malfunction oceurs in the
CS8M/CS8B-30-2 Transmitier/Receiver, the normal
procedure 1s to identify the trouble and localize
the source to a particular stage or component by
means of the Signal Strength Chart, Trouble
Shooting Chart, and Schematic Diagrams appearing
in the back of this manual.

3-3-1. SIGNAL STRENGTH CHART

Table 1 lists the signal strength required for 20
D8 receiver quieting with a normal signal. Signal
is to beinjected from a 50~-ohm (terminated) output
from a Marconi Model 10668 or eguivalent sig-
nai generator through an appropriate coupling
capacitor.

TABLE 1. RECEIVER SIGNAL STRENGTH CHART

Injected Signal Signal Maximum
Freguency Injected at Hequired
Signal
1850 KC through V12 -pin 1 10 Millivolis
& 0'01. e Vil-pin 1 {100 Microvolts
capacitor
10,700 MC through V8-pin i 5 Microvolls
0.002 uF . .
) V8 -pinl 5 Microvolts
capacitor
Channel Frequency | VB-pin 9 % Microvolts
througb a 47k V7 -pin 6 15 Microvolts
capacitor
V7-pin 2 2 Microvolts
Channel Frequency | Antenna 0.5 Microvolt
Directly from Receptacle

Generator (not
terminated)

5-3-2. TROUBLE SHOOTING CHART

Table 2 lists the most common troubles which
occur in this type of equipment, their causes and
remedies. The table isbrokendown into receiver,
transmitter, and power supply problems to help
iselate the malfunction.




TABLE 2. TROUBLE SHOOTING CHART

. SYMPTOM

PROBABLE CAUSE

REMEDY

“RECEIVER

1 Incperative

(A} Audio Section: Tubes V13, V15 and/)
or associated cireuitry defective.

(B)

)

IF Section: Tubes V12, Vi1,
V10, V8, V8 and/or associated
circultry defective.

RT Section: Tubes ViB, V7
and/or associated cireuitry
defective.

Identify defective stage by voliage,

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

::"_' “Seuelch Inoperative

Tube V14 and/or associated cir-
cuitry defective

Laocate and replace defective com-
ponent,

circuliry defective.

':'.'.LOW Sengitivity (4) Defective tube in RT, IF, or Identify defective stage by voltage,
s audio section, resistance, and gain measurements
(table 1). Locate and replace defec-
tive component.
{B) Receiver misaligned, Realign receiver pery paragraph 5-4,
(C) Defective antenna, antenna Locate and replace defective com-
cable, or relay KI. ponent.
: ;%ii_c"i:io Distorted (A) Tube V1% and/or associated Locate and replace defective com-

ponent.

Receiver misaligned.

Realign recelver per paragraph -4,

Defective or mis-adjusted
channel crystal, Y3,

e-net to frequency or replace
crystal if necessary.

X ANSMITTER

RF Output

Gl

Tubes V1 through V6 and/or
assocliated cirvculiry defective.

Defective relay, Ki.

Defective channel crystal, Y1,

Following the alignment procedure
{(paragraph 5-5), identify defective
stage; locate and replace defective
component,

EF Output

=

Defective or weak tube V1
through V&.

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

Transmitier misaligned.

Realign transmitter per paragraph
5-5.

L Defective Tune-Operate

Looswiteh, SI.

Check and replace sw1tch as.
necessary. T

) Low B+ V'oi‘fage"“

' Chec power supply

be V16 defective.

ph i defeﬁtwe i

:Loaate and replace defectzve com-'."-:' s
: _'pcment -

Reacﬁ i S“C .cemtrol per
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TABLE 2. TROUBLE SHOOTING CHART (CONT)

SYMPTOM

PROBABLE CAUSE

REMEDY

‘|Médulation Distorted (A) Transmitter misaligned.

Realign transmitter per paragraph
5-5.

(B) Defective or mis-adjusted
channel crystal, Y.

Re-net to frequency or replace
crystal if necessary.

- |POWER SUPPLY

shorted.

defective,

(D} B+ shorted.

. ihoperative {A) Defective fuse(s). Locate and replace defective com-
- acor DC units) (B) Detective ON/OFF switch. ponent.
' (C) Defective power transformer.
: Elb_Ws Fuses (A} Transistor Q301,Q302 defective. L.ocate and replace defective com-
| {{DC units) (B) Silicon diodes CR301, 302 ponent.

{C} Power transformer T301

CR406 shorted.

(C) B+ shorted.

Blows Fuses (A) Silicon diodes CR401 through

{B) Transformer T401 defective.

Locate and replace defective com-
ponent,

(AC:0r DC units) capacitor.

supply.

capacitor.

Loow B+ Voltage {A) Shorted tube or B+ bypass
(B} Defective diodes in power

{C) Defective power supply filter

Locate and replace defective com-
ponent.

RECEWER ALIGNMENT

a lgnment wiil not bhe requzx ed unless a major
co 1ponent has heen repiaced in mos;t cases onlv

Slgna Generator Bounton Type Z02E,
cot Modei'iOGSB or equwalent

4, LF Signal Generator; Hewlett-Packard
806A, Measurements Model 65B, or equiva-
lent.

5-4-2. 16530 KC iF 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 in-
jecting an unmodulated 10.7-MC signal at the 1Q.7-
MC IF amplifier grid (V9, pin 1} andthen aligning
the 1650-KC IF stages. This method will account
for siight variations insecondconversionoscilia-
tor frequency and, for this reason, is preferred
over using a signal at 16506 KC,

" To. align the second IF by this method, place the

multimeter on the 2,5-volt DC range and gonnect

©the'positive lead to ground and the negative lead
'_i:o test point F. Short test pomt G fo grounci Wzth.-




a small lead to disable the gated-beam discrimi-
nator. Adjust the generator output to produce a
reading of approximately -0.5 to -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 1630-KC IF transformers.
Connect the generator output to the grid of the
second mixer {VICA, pin 2), if required.

Peak the top and bottom cores of T3, reducing the
generator output as required {o keep the meter
reading below the saturation level. Peak the top
and bottom cores of T6 and T7. Repeat adjustment
of T3, T6, and T7 until no further increase in
meter reading is oblained. Remove the short from
test point G and adjust the quadrature coil {L21)
for a very slight dip in the meter reading at test
point F. The guacdrature coil dip is guite smzll
and it may be preferred to make this adjustment
for maximum speaker audic output with a modu-
lated FM input signal on the channel frequency.
This completes the alignment of the 1850-KC IF.

5.4.3. 10.7-MC IF ALIGNMENT AND CRYSTAL
FILTER ADJUSTHENT

Set the signal generator at 10.700 MC and connect
the output to pin 1 of the first [F amplifier (V9).
The test meter should be connected totest point F
and test point G should be shorted to ground. Peak
the iop and bottom cores of T4, Remove the gener-
ator oufput from V9 and connect it to the first
mixer grid (V8A, pin 9). Peak the terminating
coils (L12 and L.13) 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 occurinthis 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 osciliator (V1B} iscrvstal controlied on 45 io
55 MC depending on the exact channel freguency.
The oscillator {requency is multiplied by V8B to
produce the channel frequency minus the 10.7-MC
first 1¥ frequency. Forcrystalinformation, refer
to paragraph 3-5. The exact receiver operating
frequency, using a particular crystal, can be
determined by the following formula:

Receiver Operating Frequeney - {Crystal Frequency x 3) 1 10.7

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

eirhieen

Connect the FM signal generator, tunedator near
the carrier frequency {unmodulated), to the
antenna input connector. Connect the test meter
to test point F and ground test point G with a
short lead,

Adjust the generator output for a meter reading
between -0.5 and ~-1.5 volis, Insure that the IF
stages are not lmiting by increasing and
decreasing the generator output slightly and

observing & proparticnate meter reading change.

Adjust the receiver oscillator frequency warping
coil (LI18) for maximum meter reading, Peak
coll 114 in the tripler plate circuit,

Netting. - In order that the receiver freguency
exactly coincide with the system chanuel fre-
quency, the receiver oscillator must be adjusted
S0 as 1o "net” the receiver onfrequency. Inasmuch
as the receiver selectivity is symmetrical,
centered on 10.7 MC by virtue of the crystal-
lattice filter, it is absolutely essential that the
high frequency oscillator be set so as to produce
this 10,7 MC IF signal exactly when heterodyned
with the incoming channel signal. This can he
accomplished by the following procedure.

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

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 to the
receiver antenna input,

The oscillator freqguency warping coil {1.18) should
be adjusted for zerobeat with the 10.7-MC injected
signal. Zero beat will be heard in the receiver
speaker (volume contrcl set at about mid range).

5-4-5. RF ALIGNMENT

Connect  signal generator and test meter as
specified for High Frequency Oscillator Adjust-
ment, paragraph 5-4-4.

Peak core of antenna coil (75 for maximum
meter reading. Preadjust the three cores of FL3
fully counterclockwise {tuning studs full out).
Adjust the signal generator for ameter reading of
approximately -1.0 volt. Adjust first, second and
third cores of FL3 in turn {{irst core is towards
rear of chassis) for maximund mefer indication,
decreasing generator inputito maintainiess thana
-i.5-volt reading. Repeib adjustménts of FL3
until no further increase can be obtained.




546 IMAGE TRAP ADJUSTMENT

S Connect M signal generator to the antenna input.
- Tune the generator tothe receiverimage frequen-

..'ey {chanunel frequency minus 21, 4MC, unmodulat-
“ed), Connect the test mater to testpom‘t E {or test

. point F with test point G shorted to ground}. Adjust
generator output to obtain 2 metler indication that
ig not being limited., Adiust the image trap coil
{1.19) for minimum indication onthe meter {maxi-
mum rejection). Increase signal generator output
only as required to observe a good nuil

5.4.7, PERIODIC RECEIVER FREQUENCY CHECK

in the performance of normal periodic mainten-
ance checks, complete alignment will not be nec~
essary. The following procedure istobe perform-
ed inorderiopeakthe receiver onthe correct {re-
guency.

Connect the FM signal generator to the antenna
input and set it to the exact operating irequency.
i Conpect the test meter o test point ¥ and short
1 test point G to ground with a shortlength of wire,
cAdjust the signal generator output for a meter
o reading between -0.5 and -1.5 volts with no
SHmiting.

Repeak the following coils and transformers inthe
arder shown: L18, 114, all three cores of FL3,
113, 112, top and bottom of T4, T3, T6, and TT.
2 hls may also be amomphshed using a weak
‘stghal from a transmifter in the system.)

“Remove the short from test point G. Modulate the
sional generator witha 100-CPS{one at 3.3 KC de-
afion and adjust the guadrature coil (1L21) for
ivifvium output at the speaker (if a transmitter
i used, modulate with voice). The receiver sensi-
ghould be about 0.5 microvolt for 20-DB
ting-with 2 squelch threshold opening of ap-
oximately 0.20 microvolt if the receiver is
operiy aligned.

OLUME PRESET ADJUSTMENT

! Vo me Preset cantrr)i {R@Z) is preme% at ‘the

sons holding radmﬂ
ator. Jicenses {second

station, which may affect the proper
operation of the equipmentas setforth
in the Rules and Regulations governing
the c¢lass of service for which the
equipment is licensed.

5-5-1. EGUIPMENT REQUIRED

i, Freguency standard capable of better than
0.0002% accuracy on the desired channel;
Gertsch Model ¥M-7, Bailey Model 700
"Zero-Beat” or equivalent,

2. Deviation meter; Marconi Model TF-791D
o1 eguivalent.

a. Wattmeter/ Load; Bird Model 612 or equiv~
alent.

4. WMultimeter; Simpson Model 280 or equiv-
alent.

5.5-2. RF ALIGNMENT

Connect the indicating type wattmeter/load to the
antenna output, using a minimum length 0f RG-8/U
coaxial cable. Turn the eguipment ON and leave
it in the STANDEBEY for aminimumof 15 minutes to
permit the oven and crystal to stabilize, Pull the
Operaie-Tune switch up to the Tune position. This
reduces the screen voliage on the RF output tube
to prevent iis becoming damaged because of low
drive during alignment.

Key the itransmitter ON with the microphone
gwitch. Connect the positive lead from the test
mater to ground and the negative lead to test
point A. Adjust the buffer plate circuit ceil (L2)
for maximum reading (~14 volis approximately).
It may be necessary to adjust the crystal trimmer
capacitor {C1) slightly to obtain a reading,

Connect the test meter totestpoint B and peak the
first doubler coil {L3) for maximum indication
on the mster (approximately -35 volts).

‘Connect the test meter to test point C. Adjust the

second doubler plate tank and tripler gridtimmers
(25 and (28) for maximum. This reaqing should
he between -40 and ~125 volts, Adjust trimmers
25 and C28 alternately, alittieatatime, as there
is some interaction caused by slight intentional
overcoupling.

Connect the test meler to test point D and adjust
the tripier plate amnd final grid trimmers (C32 and
£35) for maximum. This reading should be between
-4 and -55 volls. Al this point there should be
some indication of power output on the wattmster
{1 to 2 watts minimum). :

If there i8 no indication of outpﬁt on the watt- -

.mater/}oaﬁ or if the indication isiless thanone. ..
adjust the plate tuning capacitor (C40),
loading capiéitor {C41},: and output link: couphng :
-assembi; {side of final amplifier cage) 16

}

‘tput madmg on’ the W&ttme’ter
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‘Release the microphone key and pushthe Operate-
Fune switch in to the Operate position {down).
‘Key . the transmitter and retune the plate tank
‘trimmer (C40) for maximum indicated output on
‘the wattmeter. Adjust the output coupling capaci-
“tor (C41) and the output ink coupling to produce
rmaximum output indication on the wattmeter/load.

IMPORTANT NOTE

Interaction between these three adjust-
ments is normal and they must he
adjusted alternately, a little at a time,
to obtain maximum power cutput,

5.5.3. FREQUENCY CALIBRATION
The fundamental crystal frequency of the trans-

. mitter is between 12 and 15 MC depending on
channel frequency. This frequency is multiplied

in subseguent stages (2 times 2 times 3) to pro-
duce the output frequency. The output frequency
should he measured by comparisonto a secondary
frequency standard with better than 0.0002%
accuracy. It will he noted that the transmitting
frequency varies approximately 200 CPS hecause
of normal oven cveling. The operating frequency
should be set with trimmer capacitor, C1, so as
to 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 veice and note the deviation. This should
indicate not more than £5 KC. Adjust the deviation
control (R37}, if necessary, to maintain the
deviation within the +£5 KC limits,




MODEL C-11D01

HOTES:
L TRANSMITTER /RECEIVER CHASSIS
I8 S*SIHE.I
i Hallicrafters' Model C-1101 is a 16-tube the Model CSM-30-2 Two-Way FM Land-
1 Eff:l transmitter/receiver chassis designed for Mobile Radio equipment,
ar b operation in the 148 to 174 MC range. The
i chassis includes a self-contained transis- Detailed information rsgarding overall
' torized power supply which operates from . performance may be found in the Speci-
a 12-volt negative-ground DC source. This fications section of the handbook on the
transmitter/receiver chassis is used in - (SM-30-2 equipment,
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Svhematic
b d Descrinton

CAPACITORS

EOE 111 112 13E.13z

[ 160 F.OBE 300V, Plastic
17.52.7%, Mica
98,104

€6.7.10, 0,001 s
14,1618, Disc
20,21.28.
24.26,87,34.37.39.48,57,6] B4 65.66,72.73,
74 76,777,681 82,8490, 94.98.114,118,1 18,120,
121.122,125,126,127,128,125,130.133,134,
135,136,187 ,138.138.14¢

C8,13,38,60 10 up F

00V, Ceramic

IGO0V, Plasti

Co.25 300V, Pla.
C1E.55. 30V, Plas
48,107
iz
C19.68 300V, Plastic Mica
C22.63.67 . fLPL i
<25 Vartable, Trimmer, 2
b 13 o ¥, OB00V
38,32 Variahle, Trimmer, 2.7 e F
to 108 pn P
30,31 1.5 pp k. !’Lwnv Mica
[ ) Variable, L 2.6
36,83
C40 41
42
L4348 }’lﬁl{-tu Miva
£44.45 Lsérc‘nu(
[st3) Lkl :'\00'\:'. W u:-.a
Stand-Off {Button type)
C4g 0.3 @ F. 10%, 200V, Paper
Tubular
CHd 1200 ppF, 2%, 300V, Plastic
Mica
&h1.54, 0.01 ¥, 20%, 500V, Ceramic
87,108, Bisc
108,110,
116,117 123,124,140, 30!
58 36 pnd 300V, Plastic Mica
CE2 105 “e. 300V, Plastic

70,84, A7 i ¥, 2%, 300V, Plastic
a3 }

Cit
CT5.78

00V, Plastic Mica
L300V, P ¢ Mica
. tie Miea
300V, Plastic

0.002 o F. 20%, 300V, Ceramic

Hallicy
Part dum

024 -000346
481-131160
481- 1681680

047-000442

403-185108

AT G01671

481~ 131100
481131047
481-101471
04300000
481-151220
#81- 151500
044000415
G48- 000538

481.131015
048. 000480

d81.131055
48-000540

AT 001733

452-131070
Qd7.001734

7001750

G- 294- 004

481-261122

047-00035¢

481-151360

493-1210560-324

481- 151470

4811514340
481-131022
281-131093
481-163127:

047- 000345

Disc
109 00022 u F, 10%. 200V, Paper  046-001273-004
Tubular
113 5 F -10+100%, 150V, 045. 041082
Eleot rtic
Clis L GMV. 1000V, Ceramic 087~ 100483
C301,3086, T, 350V HE- 000415
g7 g
C3024.B, 40 u}" 330V 40 T, 330V, [G;L ¥, 045-001003
Cand D i fF, 20V P.h\( Erolyvt
<304 045100615
305 30‘ Ceramic 047-001146
€308 ©, 1860V, Csramic Disc (27001528
86 7, 2%, 300V, Plastic 481-131018

PARTS LIST

symbo! Degeription

451252104

R2,9,75
85
R4,11,47,
54.69

451-253222

2268 Ol

451-832221

F5K Ohine
47K Ohm

-2532153
451-252473

R7 12K Ohm 451-252823
RIZ, 16,20, 1 Megoiun 451-252105
33.64

R13,48,51 220K Ofun 451-252224
RE4,17,.45 22K Ohm 451-252223
R15 1000 Ol 451252102
R1B 100 Ohm 1-23210
RBig 15K Ohms, 1 watt 451 352153
Rat, 40 BBK Onmn 451252683
RAZ72 10K G, 1 watgt 451-332103
123 2TK Otur, 1 watt 451352273
R4 1800 Ohm, | watt 431332182
1126.27 150K Ohm 451-252154
nig ZTK Ohm, 2 watt 3

nag 3900 Otun, 1 watt

Rnao 270K Ohm

£33 474 Gl

Rid. 18 3.3 Megohn:
R35.36,38, 680K Ohm

431-252335
451-252684

025-002142

1300 O ' 451-252152

451-252103
451-202124
451252474

10K Obm
120K Ohm
9, 470K Obm

82K Ohm
zhr 71,76, 330K Ohm

431-252823
401 -252334

71,88

REY 330 Ohm 451-252331
HEE 1008 Ohim, 1 watt 451-352102
j3filss 1000 Ohim, §owatt

et 8.2 Megolm:

1#s 180K Ohm

RE6 100K Obas, T owadt

Rev 22K Ghin, 1 watt 3

Bl B80% Ohm, 2 watt -x:JE 652682
RE2 18 Ohm 451-252100
g3 12 Megotun 451-252128
R301 270 Otun, 2 watt 451632271

W302,303 19 Ohwm, J w Wire Wound 445-012100

ni3cd 25 Ohm, 10 £ Wound 445032250

3053 10 Db, i

R305.307 100K Obwn, 2 watt

B2 ¥ariable, 1 Magoim, 3 025-002067
175

*All RESISTORS are carhon type, 172 wait

unless otherwise stated.
COILS AND TR

NSFORMERS

Lt Caoil, ](](J LH, RF Choke £53-000644
12 0451-003660
L3186 051-003681
1.4 0583-100348
L3 093-0006854
L6 1{1 Choke 433-000670
LT . . RF Choke Q00489
LA i1, 1 Tank 451-003668
L4B i, Link 451 ~003667
Le 1 , Lo-Pass Tnput and Output 351 -003637
L0 i1, Lo-Pass 051003664
L1z, 13 i, Terminstion 10,7 MC 051-003656
L14 . Heceiv B 051 -003638

L19,29,22, (,: il, RF Cho
22
118 Coil, 3.3 uH, R¥

077-002980

, Bead Shigiding

nole 033-00061¢

L17 Coil, BE Newtrs 031003659
Lig Codl, Tmage Trap Oae-001625
L2t Cotl, Quadrature 050-000985
1301 Reactor, Ha, 850-300098
1.302 ;. Fil 058-060821
T Tz.\nh[nunuz_ Transmitier 2E1-003862

2nd Doubler

Halllerafters
Puart Number

sSehematln

Duseription

COILS AND TRANSFORMERS {(CON
T2 Transformer, Transmitter 451 -DD3I683
Tripler
T3.8.7 Transiormer, IF, 1630 KC 358-000834
Té Transformer, IF, 10.7 MC U58-000833
TS Transformer, Antenna O51-003635
Té Transformer 035-000500
Ta0 Fransformer, Power a50-001368

F*ELECTRON TUBES AND DIODES

V1,14 Tube, Type 1247 090-800034
V2,8,10 2 090-991431
Vi 3 090-901103
V4 Tube, Type I2ZDOT 090-001528
Vi Tube, Type 6360 080-601233
V& Tube, Type 8150 080-001534
V7 Tubse, Type 6ES8 080-001529
VvD,11,12  Tube, Type 6BHE 080-500821
Vi3 Tube, Type §BNG 0806-800826
Vi3 ¢, Type BGWB 08G-0G01502
V1§ vpe BBNE £80-001463
CRI Fype HB-G 18003063
CR301, Diode, Sliicon, Rectifier, 419-002778
302 Type INGIG5
**3ee Section I, Page 3 for Tube Funciions.
SOCKETS
xQ30%, Socket, FTransisior 005080922
302
XV1,2,7.8 Sccket, Tube, 9 pin w/shield base 0068-00038%
KV3,4,5,  Socket, Tube, § pin 2hield 006-000213
10,014,315, base
16
RV Sucket, Tube, 12 pin G06-001082
Xve. 11, Socket, Tube, 7 pin 006-001048
12,13
X¥1.3 Sogket, Gotal 006-000948
XYz Socket, Crystal a6-100320
MISCELLANEOUS
FL3 Band Pass Filter Assembly 150-006267
Cabinet Assembly, Riveted 150-008287
Cateh, Spring Tansion and Sirike  030-000869
J1 Connector, 18 pin Control Cabls 010-002767
J2 Conaector, Aptenna 010-100036
P01 Counector, Input Power, Plug 510-002883
{Inc. Hardware}
s, Dust, Rear 066-003973
Lo-Pasg 966-003731
Y1 rystal, Transmitiing, 12-13 MO G19-002949
T2 Cry tal, Znd Converter, 019-002948
9.050 MC
Y3 Crystal, Receiving, 48-55 MC 019-002830
FL1 Filter, Low-Pass 045-000251
FLz2 r 3 048-300230
F3oL ; 035-100414
slow-hiow
F302 artridge, 15 amp, 32V 038-000707
art. 26 amp, 250V{C-4101) 038-000748
F Blook (C-4101) 066-001121
XT301, “ugeholder (Inc. Hardware} 008-000451
302
Gromumet, Runber (1 inch by 015-002381
172 inch dia}
Handle, Chassis Hemoval 830-100584
Handle, Unit Mouniing (Front 030-000888
meni units only} {C-4103)
Hent Sink, R Punel 0§7-011148
Insuiater, Mica, to be used with 008-005634
Transistor Socket
Iron Core (FL3) 005-007727
{ron Core (L2, L3,L14.L18) 0O3-007725
Iron Cure {Li%) D03-203388
El Oven, al 021-000672

Pane! Assembly, Blank 150-00003 ¢
Panel, Rear 068-0061374
Power Cable (18 FT) 987007878
Power Cable (8 FT) 087-008006
K1 Relay, Armature (4PDT} Q21-000867
K301 el Contactor, 60 amp, 28Y 021000671
Shi Tube {V1,2,7,8) 0BB-201100
Socket, Tube, Rear (2 ¥ 006-208%07
S 5 Pusghbutton:, Tune Operate  060-002661
Wi01,302 stor, Type 2N1554 112600109




Vb Y
TRANSRIITIN BRI TTEE
O%iitﬂﬁi TEA:CE?‘« TEE

f4  {GHANAEL 1) BUFFER

9.8 -1t

RESISTORS ARE W 0 % 78T j‘?f’ﬁy:s o
CEPACITORS ARE 18 UF {SEE PARTS LIST 708 YOUTASE RATINGS) £ 10 o
e
GLE CHARNEL DPERATION ’ USSIL |
R~ 10 CRABNEL RECEIVE W A |
D1- THO CHARREL TRANSHL cons =} .Cé ;lk FE
DTR-TH0 CHANEEL TRASHI  AND RECENE wiaw;/’? W §
108733 UUF X0T USED OK SOKE UNITS i M A il |
4 AL VOLTAGES MEASURED ¥ITH E1A STAHGARD 1MUY OF 13.8¥0LTS. i
# ¥OLTAGE VARIS WITH SICNAL STRENCTH XD SCUELDK TONTROL STTTING

(MarwsEiziés — "
GSChLATIR /1

el o) e-zant
I G

ENT

291 &2 i

Tt ek B

' w0 GF
SEs b

C-21i
COATROL HEAD

¥iGa
RELEIVER
SEOOND KIXER

74
e | e e e e RECEIVER RY AMPLIFIER
5658

o

J

J

s 546% !
¥igg

SPEECH |

i

|

|

|

i

|

;
i
FEALE .28 BEIRYT ! s

e

LMITER

g
TRAXSHIT JBDISATIR 1398 i

SR04 BUTPYT = i ¥

st
; J 4
e
-

RECEIVER
385047
GORYERTION
ST LATOR

y7-88L8

¥i

¥ pa 2
o ¢ = 121251 T gy
. -

J 560K
BERATION
ARIST

70,087 éggg L

L R
0 {-—J

T
DAL CHASREL [RAMREL 7
} ST mir

| WLROPHORE 1BPUT

s
7

s

? 7

/
R203 §

-
-

,
261 SRELLE]
. @ @ @ f B
. W |
SN
-

’ e
. | ~ o
%@WM&WW%M%WW DR/DFF o
- L
-

OSGIHLATER
GHAREL )

RECEWER % U8 i

.

CHAN 2R

Al
4T

S 1 S
4 ~

, 7 - - 5
e i ] Y1t B
F ANPLERER ¥ 3,9 - SO L
85 5y 4 iy £ 3 L BT00F Fggglr AT {l ViRl )
s Frinse B il J2v-47¢ il
cios FaTvUse w :
il ea 0 ey TN DS
!
. L -
k3
2 S’V% LY 3]
s N L R e
3 fi30n = s

i "
: 215 171
wro BRd L

- F o
AT

LRE03
#3195

it
8
ra

E R1§
3

s 402
e ﬂ}ﬂ T ou

R +225Y

SRUELLE
3248 B1eel
E T

LTFYT

£l
N oersial
ovi

T




>a»{§

CHCFIRTER
SUCAPACITOR
- (UNDER L401)

CF AMPLIFIER

MODEL C-1102

117-VOLT AC

TRANSMITTER /RECEIVER CHASSIS
Hallierafters’ Model C-1102 is a 18-tube C8B-30-2 Two-Way FM Land-Mobile
transmitter/receiver chassis designed for Radio equipment,
operation in the 148 to 174 MC range. The
chassis includes a seli-contained power - Defailed information regarding overall
supply which operates from a 117-Voit, . performance may be found in the Speci-
50/60-cycle AC source. This transmitter/ - fications section of the handbook on the
receiver chassis is used in the Model {8B~30-2 equipment.

L40§ T4 Ki

FILTER CHOKE POWER TRANSFORMER ANTENNA 8

CONTROL RELAY

.C406 V7T RCVR

RE AMPL

FLZ
CRYSTAL
FILTER

V6 8i50

RF POWER
QUTPUT

Vi
OSCILLATOR

V8 RCVYR ist
CONVERTER

V5 XMTR
TRIPLER

£l 8 Yi, Y2
CRYSTAL
OVEN

V9 10.7 MC

CUEILTER
CAPACITOR

CRHASPTAATDYE
w\_&)ﬁﬁ&aﬂﬁﬂ%_g‘ﬁi

2Vi
{DUAL CHAN
ONLY)

V2 XMIR
RBUFFER/MOD

Vad XMTR
DOUBLER

V3 XMTR
BUFFER
DOUBLER

Yi6 MIC
AMPLIFIER/
LIMITER

VIZiEE0 KO -
iF AMPLIFIER

LS20l
SPEAKER

Ds202 DEEO R203 MICROPHONE
ON/OFF TRANSMIT YOLUME CONNECTION

1564
INDICATOR  INDICATOR  CONTROL Gr002578

todel C-1102 Transmitter/Receiver Chassis,




Syrahol Deseription
CAPACITORS
Ci
C2 15
3,60

4,53.56, (.000 WOV, Coramic
35,91,82, Disc
95,101,102,

Pli.iiz.iai.182

17, 00 puF, . 300V, Plastie
52,79.99. Mica

103

GBS, G001 @ F, 20%. 500V, Ceramic
14.16.18, Dise

20.21.23.

24.26,27.34.37,30.48.5
T4.96.77,81 ,62,84.90.9
2

7,511,684, 63,66,72.73,
4.098,114,118,110,
27,128.128,130,133,
39.141

300V, Plastic Mica

120,121,122,125,125,1
134,135,136,137,138.1
£08,13,38,66 10 in

929 4.7 g D0V, Plastic Mica
11,55, E70 ¥ 300V, Flastic
48,107 Mica

<1z 25 1 F - 1841005, 25V,
Electrobviic

C19.68 22 e K, 2%, 300V, Plastic
Micz

C22.63.87 50 npF, 29, 300V, Plastic Mica

25 Variable, Trimmer, 23 up ¥
to 13 e F. 300V

28,32 Variable, Trimmer, 2.7 np ¥

€30,31

€35

2%, 300V, Plastic Mica

C36.83 TR
40,41 Variable, Trimmer 3.8
te 108 pu ¥

LT

[og: ¥4 22 pu FOAG%, 500V, Ceramic
Feed-Thro

43,46 TupF. 2%, » Miga

44,45 22 up T, 0%, rarnic
Faed- Through (Button type)

47 TupF, £ ppF, 5300V Mica
Stand- Ot {Button type)

<49 0.1 @ ¥, 10%, 200V, Paper
Tubular

C50 1200 s F. 2%, 300V, Pistic
Mica

C51.54, Q.01 uF, 20%, 500V, Ceramic

G 106 Disg

108,110

116,2117,123,124 146

C58 36 np ¥, 2%, 300V, Plastic

CH2 3 . 300V, Plastic

G4d-0L0a 8

485-121160
481- 161680

047-000442

481-161101

047-001671

dHt-131300
461- 131047
161- 161471
G45-001000
481-151280

481~ 15158
044- 000415

Q48-0060530

ABE- 131018
048-000490

481-131030
048-000540

047-001733

482~ 131070
047.001734

947001730

045-001284-004

481-261122

247000354

4B1-1513860

493-121050-324

C70.89, ", 2%, 3OOV, Plastic 481-1514%G

83

CT1 43 ppF, 2%, 300V, Plastic Mica  481-131430

C75.78 F, 2%, 300V, PlasticMicn  481-131022

CB0.87 , 2%, 300V, PlasticMica  481-131033

C85,104, . 2%, 300V, Plastie 481161271

105

C88 0.002 u ¥, 20%, 500V, Ceramic 047.000395
Disc

€109 0.0022 L F. 10%. 200V, Paper O46-001275-004
Tubular

Ci13 5 W F,-10+100%, 150V G45-001002
Electrolytic

Cils 0.005 L F, GMV, 1000V, Ceramic  047.100485
Disc

C401.402 Q.01 4 F, 1200V, nie Disg D47. 200752

C403,404 40 ¥, 350V, Ele Fiic 045-001026

C4054 40 u F, 336V 40 4 a0y 045.001027

and B

C406A. B, 445001003

Cand D uF, 25v, B}

88 OOV, Plastic 481-131018

PARTS LIST

Sehematic

Symbol Daseription

*RESISTORS
Ri.G,8, 100K Ohm
10,25,31,
42.61.83.485.78,74
28,75, 2200 Ghun
80
14,1147, 220 Ohm
54,64

K Ohm
K Ohm

12K Ohun
R12,16,20, 1 Megolm

oY,64

13,48 220 Ohun

R4, 17,45 22K Obm

BB 1900 Chm

Rig 106 Ohm

RiY 15K O, 1 walt
RA21.40 B3K Obm

R32,72 OK Ohm, §owats
R23 27K Oblim, 1 watt
H24 1800 Ohm, 1 watt
{26.27.82 130K Ohm

nzg 27K Ohm, 2 watt
1728 3900 Ohmy, 1 watt
naog 270K Ohm

[ 470 Ohm

034,78 3.3 Megohm
£335,36.38, 880K Obm

82,88

737 Variabie, 500K Ohm, 30%,

1% wait, Deviation adjust
R39,41,44, 1300 Ol
#0.52.68

143,58

FOK Ohm
120K Ohim
L79, 470K Onm

82K Ohm

W57,71,76, 330K Ohm

.88

RGO 130 Shm

HEH 1000 Ohm, 1 watt
nod 8.2 Megohm

R85 180K Chm

RE6 100K Ohm, § watt
RE7 2K Ohm, 1 walt
RYO 220 Dk, | owatt
ROt 8800 Ohin, 2 watt
ROZ,4G3 10 Ohm

Ro3 12 Megohm

R441 23 Ohm, 10 watk, Wire Wound
A2 1G Ohin, 2 watt
R404,405 100K Obm, 2 wait

n405 10 Ohm I wait
Rrgz2 Variable, 1 Megobm, 304

1% Watl, Volume Freset

= Al RESISTOR

oiherwise stated,

COILS AND TRANSFORMERS

LI Coil, 180 i H, BF Choke

L2 Cotl, Transmitter Amplifier

L3,18 Coil, Transmit 1zt Doubler
and Reo Dseiilator

14 Coil, 250 wH, BF Choke

L3 Coil, § uH. RF Choke

L8 Coil, 2.7 wH, BF Choke

L7 Cotl, 1.8 pH, RF Choke

LrEa Coll, Final Tank

LaE Coll, Link

L%l Coil, Lo-Pass Input and Outpul

L1g Coil, Lo-Pass

112,13 Coil, Termination, 10,7 ¥C

114 Coil,
L15,20.22, Coil
2%

eiver Injecfion
RF Choke, Bead Shielding

Lig 1 H, R¥ Choke
L7 tralizer
LAY

Hallicrafters
Part Number

451252123
451-252105

252224

51-352163
451-352273
431-352182

451-652273
451352302
451-2532274
451-232471
451-252338
451-252684

431-252103
451 2122
451-252474

451-252825
431-252334

351252331
451-852102
451252825
451252184
451-352104
451-352223
451-352421
451-652682
451-252100
451-252136
~-032250

451351160
025-002067

are carbon bype, 10%, 172 watt unless

053-000644
Q51-003660
G51-003661

453100348
53~ 000654

053-000870
053- 000489

051-003668
051-003687
451003637
051~003664
451-003654
051-003659
077002460

0533-000611
031-003684
050-001625

Hallicrafters
Part Number

Schematic

Symbol Deseription

TOILS AND TRANSFORMERS {CONT)

jial Coil, Quadrature (50000035
1401 Re . Filter, 1H 056-000621
Ti ansinrmer, Transmitter 051-003882

Zud oubler

T2 Transformer, Transmitier 051-063663

- 000034
- 00093

v, IF, 1650 KC
r, IF, 10.7 MC

Antenna : :
1dio Outpuet 335-000500
r, Power 052-00104:

**ELECTRON TUBES AND DIODES
¥1,84 Tube, Type 12ATT 090-9G003¢
¥2,8.10 Tube, Type 6BLE 090801431
V3 Tube, Type BAWEA 09G-801102
Ve Tube, Type 12DQ7 980-001528

080501253
080-061534
080-001528
000-500821

Tube, Type GI50
Tuhe, Type 8150
Tube, Type BESH
Tube, Tvpe 8BHS

Tube, pi BBNG 090-5400826
Vig Tubpe, BGWE 086001502
¥ig Tube, GBNE 090-001463
CRI1 Diode, Type HB-6 019-003083
CR401,302, Diode, Silicon. Rectifier, 019-002770

403,404, Type 1N3195
405,408
CR407 Diode, Stticon, Reciifier, 027-000283

Type 2E4
== Gee Bection I, Page 3 fopr Tube Functions
SGCKETS

Bocket, Tube, § pin wishield base  006-000395
Socket, Tube, % pin w/o shield {06-000913

hase
Sacket, Tube, 12 pin 006-001082
XV0.11,  Sccket, Tube, 7 pin Q106-001048
12,12
XY1.3 Socket, Ovtal 408-000948
XY2 Socket, Crystal 006-100320
MISCELLANEQOUS
J ] Band Pa Filter Agsembly 150-006267
Calinet Agsembly, Hiveted 150-006287
Cateh, Spring Tension and Strike  030-000859
It Coonecior, 18 pin Control Cable G10-002767
J2 Connector, Antenna 010-100056
Pani Connecter, Line Cord, Three Q87-106173
Conductor
, Low-Pass 466-003731
Y1 al. Transmitting, 12-15 MC  01%-002049
¥z 014002946
Y3 tal, Recelving, 489-35 MC G419-002850
FL1 Filter, Low-Pass 048-000253
FL2 Filter, Crystal, 16.7 MC 345-000230
¥ag: Fuge, Cariridge, 2 amp, 125V, 038-100428
siow blow
402 Fuge, Cartridge, 172 amp, 39-100414
123V, siow-blow
XF401, Fugseholder {Inc. Hardware) 008-000451
402

020-100584
003 -007727
Q33-007725
003-203388
021-000672
1506-006%34
068-001374

Handle, Chassis Pemaoval
Iron Core (FL3)
Iron Core (12,13, 1.14,1.18)
{ron Core (Li0)

£1 Oven, Crystal
Panel Assembly, Blank
Panel, Rear

Ki Armuature {4PDT) 021~ 000867
. 22y 06%-201190

ket, Tube, Rear {Accessoryl  004-200767

31 Switch, Pushbutton, Tune Opgrate  080-Q02851




MODEL C-2707

STANDARD CONTROL HEAD

Hallicrafters’ Model C-2101 Standard Control
Head has been designed for use with two-way
industrial radio sguipment, This control head
econtaing 211 the switching and control ciyeultry
necessary for operation of & radio transmilter,
receiver plus a 3-ingh, 2.2-clun permanent-
magnet type speaker.

Al connectiong are made W a reav-mounied,
18-pin Jones type plug. Connections are made as
shown in the schematic diagram. The pogition of
this plug and the physical design of the C-2101
control head permit it o be parmanently attached
to the front of a fransmitier/receiver for local
hase-station and under-dash mobile coniigura-
tions. The control head may also be encased and
interconnected through a cable for remote base-
station and trunk-mounied mobile configurations,

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

ON/OFF-BUELCH: inthe extrems counterciock-
wise position {OFF) power is removed from the
equipment by breaking coptact with the primary

156-062852

power source. As the controlis rotated clockwise,
power is applied to the equipment. Further
clockwise roiation activates the squelchelirculitry,
The SQUELCH should be set to the point that
just quiets the speaker noise under no signal
conditions,

VOLUME: The VOLUME control adiusts thelsvel
of sound in the speaker and should be setiv a
point suitabie to the operalor.

OMN-0OFT INDICATOR: As soonas powey 1s applied
to the equipment, the amber lamp becomes illu-

TRANIMIT INDICATOR: When the eguipment 18
on, if the push-to-talk switch on the microphone
is depressed, the white lamp will illuminate
showing that the egquipment is in the transmit
maode of operation.

The C-210% Contro: Head is so constructed that
it pan be modified for dual-channel and/or tone
controiled sguelch operation with a minimum of.
expended effort. e




PARTS LIST

Schematic
Symbol Description

Pz01 Connector, 18 pin Control
Cable
Cover, Rear (Remote units
only)
Fiex Relief, Microphone
Cable
Handle, (DC units only}
Knob
D826t Lamyp, Neon {White)
Dsage Lamp, Neon {Amber}
Medallion, Hallicrafters

Logo

MEKZ01 *Microphone, Carbon
(C-3201C3

ME201  *Microphone, Ceramic
{C~32018)

MEK201 *Microphone, Transistorized

(C-3201T)

Panel Assembly, Control
Mownting

Panel Assembly, Front

Panel, Escutcheon

Panel, Inlay, Single Channel

Panel, Inlay, Speaker Panel

R201 Resistor, Wire Wound,
50 Ohm, 10%, 5 watt

R202 Resistor, Variable, 20 Chm,
20%, B watt VOLUME

R203 Resigtor, Variable, 20K Ohm,

20%, 1/2 watt SQUELCH
LSs201 Speaker, 3-inch, PM, 3.2-ohm
85201 Switch, POWER-ON/OFF

Hallicrafters
Par{ Number

066-003987

-
[
f
%
010-0027686 ;
016-002381 ]
030-00088Y

015-001561 |
039-060728

039-000729

007-000850 |

081-000114

(85-000238

081-000115
150006282 \
150006279

058-001449 |
007000847

007-000851

024-001328-01

025-002141

025-002230

085000224
PO R203

* Any of these microphones and others with appro-
priate connections may be used with the £-2101

Control Head,

INTERNAL VIEW

SCHEMATIC DIAGRAM

CONTROL HEAD }

(g-208

EH

}

Res?
20,20%, 5%

AMBER

BHAHEL

DAL CHANHEL
GHETS ONLY

R20}
20K
0%

153000074

5009 L
HFAFF ( )\
X

il

s
i

5201
LH/GEY

{SWUELEH |

b
SQUELEH

L

RZ0OH DS201 TRANSMIT

RZ02 VOLUME

P20}

|
|

|

|

|

|

|

|

DS202 ON/OFF

i
P203 SQUELCH

156-002947%

i




DESCRIPTION

Hallicrafters’ Model C-2102 Miniature Conirol
Head has been designed for use with mobile
two-way industrial radio eguipment. This con-
trol head contazing all the swiiching and control
circuitry necessary for operation of a radio
transmitter/receiver. The C£-2102 requires the
use of a separaie speaker, such as the Modsl
C-3401, All connections to the control head are
made {0 an internally mounted 20-pin scraw-type
terminal strip, Connections are made as shownin
the schematic diagram,

CONTROLS AND INDICATGRS

w - The following conirols and indicators are locaied
~-on the front panel of the C-2102 Control Head:

O_I_\:I__/OFF—SQUELCH: Inthe exireme countercliogck-
Wise position (OFF) power is removed from the
eduipiient by breaking contact with the primary
power source. As the control is rotated clockwise,
power is -applied to the equipment, Further

MODEL C-2102
MINIATURE CONTROL HEAD

158-0028i4

clockwise rotation activatesthe squelch circuitry,
The SQUELCH should be set to the point that
just guiets the speaker noise under no signal
conditions,

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

ON-OFF INDICATOR: As soon as power is applied
to the egquipment, the amber lamp becomes illumi-
nated,

TRANSMIT INDICATOR: Whenthe equipment ison,
if the push-io-talk switch on the microphone is
depressed, the white lamp will illuminate showing
that the equipment is in the transmit mode of
operalion,

ACCESSODRIES

The C-2102 Control Head is so constructed that
it can be modified for dual-channel and/or tone
conirolled sguelch operation with a minimum of -
sxpended effort, o R




PARTS LIST SCHEMATIC DIAGRAM
Schematic Hallicraiters " T ammren
Symbol Description Part Number | BT ()32 sezaer
: ivié FEN (352 aunio
Cover 086-004088 | TRt mix A
Fie)‘( Relief, 016-00238% [ 20 %. oo
Microphone Cable . TRANSMIT
Grommet, Rubber 016-100002 = =—— q iwDICaTOR
Handle, Unit 030-000910 L g e |
Mounting pizoe A T ONAOFE
Holder, Microphone 076-003277 ; ; %) ON/OFF | INDICATOR
Knob 015-001561 | g e |
D3502 Lamp, Neon {Amber) 039-000742 fssoe [ T B
DS501  Lamp, Neon (White) 039-000743 R i i LU
Panel, Front 068-001478 I e e O UL
Panel Inlay 007-000878 e ;
R502 Resistor, Variable, 025-002285 R
20 Ohm, 20%, 5 watt ; SGUELCH ZONEORMGE ;
VOLUME gssm SQUELCH
R503  Resistor, Variable, 025-002284 e S 02y i
20K Ohm, 1/3 watt A PART OF SQUELCH f
SQUELCH P SONTHO SHEY (E) DC ON/OFE
R501  Resistor, Wire Wound, 024-001328-01 | (@ <. wowror
5 Ohm, 10%, 5 watt | e o
8501 Part of R503 | B mic
| @PTT
Lo _ o

*Using C-3201C, T, or S microphones: Pin 19 is microphone PTT return lead, Using
C-3201CA or TA microphones {for Command Call monitor with hang-up button): Jumper
wire between pin 14 {C.C. Monitor) and pin 18 (microphone hang-up button) must be in-
stalled.

INTERNAL VIEW

MiC

Q@@@@@ @@®.

Fo e ek

wJC3>V@@Qo@booqw
il —

to . 7
=Sl M

R503/3501 D8502 R&02

08501

156 -0D01GTH




MODEL C-3201C
MOBILE HAND-HELD
CARBON MICROPHONE

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

five feet.

SCHEMATIC DIAGRAM

SWITCH

CARBOMN |
{ ELEMENT

}MECROPHONE

GREEN
WHITE M}SWITCH

156-007%47

1536-002321




MODEL
MOBILE

C-32017
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 1o increase
the output to a higher level and improve speech
intelligibility. The microphone is made of black
high-impact plastic (cycolac) with a push-to-talk
switeh on the upper left side. The attached cable
can be extended to approximately five feet.

The DC voltage necessary for operation of the
transistor amptifier should be supplied by the
microphone input circuit of the agsociated 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 to a positive
voltage source not to exceed 24 voits or
permanent damage to the transistor will
result.

SCHEMATIC DIAGRAM

SWITCH

- CARTRIDGE

e TRANSISTOR

N /f AMPLIFIER
\%% /
1 oe T microPHONE
BLACK o ;
GREEN

—@
WHITF N }SWiTCH

156-0023948

156002321




" Hallicrafters’ Model C-3202TA (Part No. 085-

. 000236) is a dynamic-type desk-stand microphone
+ designed for use with two-way industrial radio

o legquipment. The microphone includes an integral
" transistor amplifier that raises the output of the
= element to a level suitable to modulate the trans-
v mitter. The microphone is made of black-finished,

- die-cast metal with chrome trim and includes
approximately four feet of cable,

;o The microphone is provided with a lever on the
“oright side of the base, to provide a monitoring
“control for use with tone-squelch equipped units.
7 On these units, with the leverinthe rear position,
-l the receiver is under tone-squelch control. Prior
‘to. transmitting, the monitor lever should be
~moved forward, thereby disabling the tone-squelech
conunit. Alternately, in that the monitor lever is
..~ :’mechanically coupled to the touchbar, depressing
- the touch bar half way down will automatically
- cause the monitor lever to move forward.

' Uszng this microphone, the associated trans-
S mitter/receiver is controlled as follows:

'.':"Depress the touch bar all the way to transmit,
'-“release to receive.

':O'n'_'tone squelch equipped units:

M_O_'mentarily depress the touch bar on the front
of the microphone, This automatically moves the
- monitor lever forward, permitting the channel to
be monitored.

_Upé_hf-;"_completion of your communication, move
e monitor: lever back to the rear position to
n"the. équipment to the tone-squelchmode.

The aforementioned instructions apply to tone-
'uelch qu:tpped umts On units w1thout tone

MODEL C-3202TA

TRANSISTORIZED
DESK-STAND MICROPHONE

156-002822

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 fo 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 cutput level of the microphone may be reduced
by clipping the jumper provided for this purpose
{small green loop of wire coming out from one
end of the iransistor amplifier located in the :
microphone base)}. Sl




The DC voliage necessary for operafion of the IMPORTANT
transigtor amplifier should be supplied by the
microphone input circuit of the associaled trans-
mitter. This voltage is the same as that required
to operate a standard carbon microphone. The
Model C-3202TA is directly interchangeable with
carbon microphone equipped units.

Be certain of polarity wheninterconnec-
ting the microphone and ils associated
transmitter. The white microphone lead
must be connectsd o a positive voliage
source not {0 exceed 24 volis or perma-
nent damage to the transistor will result.

P

Y
MOMITOR ( . P
. $ 2 BLACK

r e T
MONITOR —
LEVER FORWARD —muip "
TOUCH BAR AT f
DEPRESSED —# - | |

t
TOUCH BAR
it
M I
TOUCH BAR UP wmreme ] |

TOUCH BAR il ) WHITE
DEPRESSED T 0 ol

e

AR s

MONITOR

TOMMON

3 GREEN

PTT

MICROPHONE

P Tt ENGRUN S Sy
|ASPUUNIRS FUPHIN USSR U S

{

75 l

1200 3800 i

PREAMPL. ASSEMBLY
i S

DYNAMIC
ELEMENT

CUT JUMPER TO DECREASE

SENSITIVITY BY DB
P36-007004

SCHEMATIC DIAGRAM



MBBEL C-3401
SPEAKER

'."i'.ﬁé}.ﬁcfa.ftérs'" Modéz C-3401 Speaker is an en-
“closed unit with mounting trunion and cable
designed for use with two-way industrial radioc
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 Contrel Head in conjunction with Command

Line transmitter/receivers. The speaker is

housed in a die-cast metal case built towithstand

% the rough usage encountered in mgbile installa-

tions.

156.002853

PARTS LIST
DESCRIPTION PART NUMBER
E Cable, Two-Wire $387-101759
: Escutcheon 007-000873
E Grommet, Housing Foot G16-200880
. Handle, Trunion 030-000897
Housing 0680304064
Medallion, Hallicrafters "H™ 007-000850

Screw, Machine, NO, 10-32 x 1/2 inch (Bandle) 407-065313-008
‘Speaker 085-000237

- Speaker Grill 007-000874

| Strain Retiet (Cabie) o76- 100597

er; Fiber (Handle) 004- 002674




WSEL C-4401
‘38 F@@T CONTROL CABLE ASSEMBLY
{MGE}EL C-2101 CONTROL HEAD TO TRUNK MOUNTED UNIT)

g

(-4401 )

IBFEET

/f_“__‘

L

G87-0078771 ®

POWER RELAY
GROUND
SQUELCH

o TRANSMIT IND

. ON/OFF IND
CHANNEL |
CLCel MONITOR
U BROUND:

BED o)
ORANGE —re
BRN/BLUE ———
TAN

8LUE

YELLOW ——r]
BRN/WHT e

CUPTT.RELAY
CHANNEL 2

C-2101 CONTROL HEAD
PLUG FUNCTiDNSm]

? '_cowﬁcma
(Pw’s ENDI

[ e e e é
| IGNITION ’ e GREEN SWITCH
1 ﬁﬁgg“ | o SRAELD b GROUND
1 £30% | L vioLer () 3GUELCH
| AN BLACK )
3 . RED TRANSMIT IND
:
| | oraNGE {8} ON/OFF IND
| bl BRN/BLUE CHANNEL |
§ ? TAN CL. MONITOR
| L BLUE 5) MIC PTT SWITCH
[ |
; 1
‘ ! YELLOW (i2) Mic PTT SWITCH
| | b BRM/WHT ——(13) CHANNEL 2
\ :
| |
H
? | BLACK SHIELD
| | o WHITE {7 mic"sHoT
| | e BROWN ———{i8) 3.20 AUDIO TOV.C
L ]
I8 PIN CONNECTOR
{SOCKET END}

156-N024888




. MODEL £-4402
. 25-FOOT CABLE ASSEMBLY
. {MODEL C-2101 CONTROL HEAD TO REMOTE BASE STATION UNIT)

A

25 FEET

e 4402 (o)
C?f- B
Lo 087-007934 &

CSB UNIT CHASSIS
SOCKET FUNCTIONS

C-Z101 CONTROL HEAD
PLUG FUNCTIONS

1B PIN CONNECTOR
“delus END)

! T
POWER TRANSFORMERE 2}: rusme | ; N
SHIELD ~——my | e SHIELD —@m—{2) GROUND
3 VIOLET N ] VIOLET {3) SQUELCH
AT POWER (4) 3 |
TRANSMIT INO (5 RED J | RED ) TRANSMIT iHD
OM/OFF IND (8) ORANGE ———] E ORANGE ON/OFF 1ND
CHAMNEL | ) BRAN/BLUE~—— ; | b BRN/BLUE (7)) CHANNEL |
C.C.MONITOR ) TAY - ! TAN {8) c.C. MONITOR
GROUND @ BLUE J i BLUE 3) MIC PTT SWITCH
SPARE g GREEN ! ; GREEN 10) SPARE
- PTT RELAY YELLOW romoromed g [ b YELLOW {(12) MiC PTT SWITCH
(CHANNEL 2 (i3 BRN/WHT —— | | b BRN /WHT CHANNEL 2
s (9 | i
S AUDIOL BOON (s | |
L MICTSHIELD 16 BLACK % ; BLACK 16) MIC SHIELD
G MIGTHOT L 7 WHITE ¥ | | WHITE 17 MIC"HOT"
: {® BROWN ] | BROWH () 3.200 AUDIO TO V.C.
O _i O =

18 PiIN CONMNECTOR
{SOCKET ENDI)

156-00724838




~ MODEL C-4403
18:FOOT CONTROL CABLE ASSEMBLY
102 MINIATURE CONTROL HEAD TO TRUNK MOUNTED UNIT)

18 FEET S 5.

e

TYPICAL

087-007935 }:ﬂtzgj

CEM UNIT CHABSIS C-2102 CONTROL HEAD TERM,
SOCKET FUNCTIONS STRIP NUMBER!NG&FUNCT]O&S—]

/

POWER RELAY o GREEWN el 5 SWITCH

E ' ': GROUND ,--——smgfg'% | GROUND
: ' SQUELCH | VIOLET ——¢ 7 SQUELGCH
p B8LUE { 12 MIC PTT SW
‘ B ; TRANSMIT IND. e RED 9 TRANSMIT iND,
ON/OFF IND, —— ORANGE——— {1 ON/OFF IND.
: CHANNEL | —— BRN/BLUE—{ 8 CHANNELI
' s - C.C. MONITOR TAN I4 C.C. MONITOR
e GROUND
'5- .
PTT RELAY YELLOW — — YELLOW ———< {7 MIC PTTSW
CHANNEL 2 RN/ WHT ] | BRAN/WHT ——d 10 CHANNEL 2
BLACK s BLACK {15 MIC SHIELD
(AR S —— WHITE 13 Mic"HOT"
BROW N ———r’ S BROWN — 3 320 AUDIO TO V.C.

L I8 PIN CONNEGTOR
L (PLUGEND)

156.0024878., .

-




