SERVICE DATA

MODEL CB-24

156-010728

Figure 1. Hallicrefters’ Model CB-24 Citizens Band Tronsceiver.

SPECIFICATIONS

GENERAL

Compliment:

¥Frequency Range:
Channels;
Microphone:

Power Source:

Size:;
Weight:
RECBIVER

Cirecuit:

Sensitivity: .
Selectivity:

Adjacent Channel
Rejection:

20 transistors, 1l diodes and
Z thermistors

28.965-27.255MHz
Z3~all channels cperational
800 ohm dynamic
13.8 volts DC-NEGATIVE
GROUND, BReceive 0,25
amps; transmit 9,75 amps.

2-3/16"H x §"W x 8D

& Ib. appTox.

Dual conversion superhet-
erodyne

g volt for 10db 8/N + N
5,0+1KHz at 8 db

Greater than 30db

e hallicrattersco. | 1.

A Subsidiary of Northrop Corporation

Spurious Image Greater than 40 db; 80 db

Rejection: typical,
Aundic Qutput: 3.0 watts
Intermediale 16.585 - 10,835MHz  and
Frequencies: 455K Hy

AGC Figure of 80 db minimum,

Mearit:

Series type and 12 wvolt
line filtering.

Noise Limiting:

TRANSMITTER

Emission: Type 843

RF Input: 5.0 watts

R¥ Qutput: 3 watts minimum; 3.5 watts

typical.

RY Spurious
Radiation and

Harmonic Exceeds FCOC and DOT re~
Attenuation: gudrements,

R¥ Output 50 ohms

Impedance

Modulation: High level AM with class B

push pull circuitry,

TRANSCEIVER ALIGNMENT

This eguipment has been carefully aligned and
adjusted at the factory by specially trained per-
sonnel using precision squipment. Alignment
should not be attempted until all other possible
causes of faulty operation have beeninvestigated,
Alignment should not be required unless the unit
has been tampered with or component parts have
been replaced in the AF or IF stages. Alignment
should be performed only by persons familiar
with transistorized communications equipment
and experienced in its alignment.

All adjustments on the frequency synthesizer
board, ie,, 152, L54, 1101, 1102, T55 and Ti04
have been set at the factory for optimum per-




formance. These adjusiments determine both the
transmitter and receiver Irequencies. They will
not require adjustment unless a major compoenent
on the synthesizer board has been replaced.
Alignment of the synthesizer should be attempted
only by gualified service personnel with suitable
test equipment. The FCC requires that persons
making transmitier ireguency adijugtments be
licensed commercial radio telesphone operalors,
second class or higher,

The transmifter output clrouit has beenoptimized
at the factory to properly match an antenna load
impedance of 50 ohms, and no further adjustment

is recommended, After the unit has been com~
pletely installed as either a base or mobile unit
and with the antenna to be employed connected
to the upit, a VSWH measurementshould be made.
1§ this measurement indicates a VEWR in excess
of 1.5:1, the antenna should be adjusted toprovide
the best possible malch.

NOTE

A1l alignment and performance speciii-
catons stpulated in the manval were
performed ai the EIA STANDARD Do
input of 13.8 volts,

EQUIPMENT REQUIRED

RECEIVER

1. Standard, AM-type signal generalor covaring the frequency
range of ai least 262.3KHz to 27.255MHz, modulated 30
percent with either 400 or 1000Hz. Generator should be
capable of being accurately adjusted to 455KHz.

3. Output meler {(or AC vacuum tube voltmeter} connected
across speaker terminals (or 8.0 ohm termination).

3, 0.1 UF, 200V capacitor.
TRANSMITTER

4

1. 50-chm nonereactive dummy load {two 100-chm Z-wall
resistors in paraliel),

2. RY power cuiput indicator or8 UNIT-RFO meter conngcted
across above load,

3, Audio oscillator capable of gupplying a 1000-Hz signal
of 8.0MYV into 600 ohms,

4, 0-300MA DU meter,

5, Gscilloscone capable of displaying the modulation envelopg
of a 27-MHz signal.,

BAYNTHESIZER
1, VTVH with ¥ probe.

3. Frequency counter capable of measuring freguencles
hetween 11.0 and 34,0MHz to an aceuracy of 001 percent.

GENERAL
1, Plasiic screwdriver, 1/8-inch tp.
2. Hexagonal aligament ool G0 ND. BBDE or equivalent),

3. Hexagonal alignment teol {GC NO. 9288 or ecuivalent),

RECEIVER ALIGNMENT

STEP | ALIGNMENT CONNECTIONS GEN, FREQ. CHAX, /FREQ. ADJUSTMENT
1 455KHz L F. Sigmal generator to the ind 455 KHz £0.2% None Adjust the top of T35, ToandTT. Keep
Transformer mixer (4 base through a reducing the generator cuiputto main-
(,1p capacitor. tain the audic ocutput level below 0.5
watt (Volume control selat maximum).
2 Liocal Osc.* Freguency counter to 2nd 1-11. 09MHZ Adjust T3 for best compromise between
Transformer mixer {Q4) emitter. 2-11,08MHz oscillator starting and {requency.
3-11.47TMHz
4-11,05MHz
3 st L.F, Signal generator fo first Tune for peak 11l {10.615MHE7) Using a low level signal generator in-
Transformer mixer (QZ) emitter. near 1y, 61pMHz put, tune the slug at the top of T4 for
maximum output,
4 R, ¥. and An~ Signal generator to anlenna Tune for peak 11 {27, 085ME7) Using a low level signal generator in-
tenna coil nput conagctor, at 27. 085MHz put, tune the slugs at the top of T1
and T2 for maximum ocutput.

associated circuitry.

*This stage should be adiusted only if repairs have been made to Q3 or is




TRANSMITTER ALIGNMENT

NOTE
The following transmitter adjustments are made with the PUSH-TCG-TALK switch
on the microphone in the transmit position,
STEP ALIGNMENT CONNECTION CHAN, POS. ADJUSTMENT
1 Driver Dummy foad with RF power indicator, 17 Top of TLEY and T108 for maximum
comnected fo antenna eonnecior {J1}. cutput,
2 Final Amplifier 1. Same as above, 11 Adjust L111 for maximum inductance.
2. 0~500 MA DC meter inserted in Tune Lil2 and L1i4 for maximum out~
the coliector lead of Q17. put while keeping the collector current
under 362MA (5W input).
3 Medulator 1. Same as step 1. 11 With the audio osecitlator output set fer
and Clipper 2, Audio cscillator connected across 7.8 MV and 1000 Hz, adjust R117 and
the 600-chm mic, connections. E118 for maximum upward modulation
3. Oscilloscope connected across dummy and 85 percent downward modulation,
lead for monitoring modulation enve-
lope of ocutput signal.
NOTE
Coil L1135 and capacitor C80 function as a trap circuit to suppress second harmon-
ic radiation., Unless a frequency-selective output indicator is available, the setting
of 080 should not be changed. To adjust this cireuit, a frequency-selective output
meter, tuned to the second harmonic of the CB-24 channel frequency, should be con-
nected to sample the signal at the dummy load. €80 should then be adjusted for mini-
mum reading on the output meter,
SYNTHESIZER ALIGNMENT
STEP ALIGNMENT CONNECTION CHAN, /FREQ, ADJUSTMENY
i 37 MHz Osc. Coil i. H.F. Voltmeter to Q101 emitter. 1~37. 60 MHz Turn the core of coil L101 fully counter-
2. Freguency counter to QI0l emitter. 5-37. 65 MHz clockwise, then turn the core slowly
9-37.70 MHz clockwise until the oscillator staris.
13-37.75MHz Continue turning the core for exactly
17-37, 80 MHz 3 more turns beyond thig point.
21.37.85 Mz
2 10 MHz Osc, Coil 1. H.F, Volimeter to @102 emitter. 1-10.635 MHz Adjust coil L102 using the above
2. Frequency Counter to Q102 2-10. 625 MHz procedure.
emitter, 3~10.615MHz
4-10,595 MHz
3 37 MHz Filter H, F. Voltmeter to Q103 base Adjust the slug at the top of 1.54 for
Matching coil maximum veltage on the H, ¥, volt-
meter,
- 4 10 MHz Filter 1. Remove the B+ voltage from Q10L Adjust the slug at the top of L53 for
Matching coil 2. H.F., Voltmeter to Q103 base. maximum voltage on the H, F, volt-
meter.
NQOTE
. After making any adjustment to the synthesizer circuliry, check the frequency of
the {ransmitter carrier. At room temperature all 23 channels should be within
%+, 004 percent of the nominal channel frequency. Any greater deviation should
be corrected by making slight adjustments to L1001 and L102 until all channels
are within this limit.
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Figure 2. Model CB-24 Schematic Diagram.
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UNLESS OTHERWISE SPECIFIED, VOLTAGE MEASUREMENTS MADE USING DC VTVYM WITH COMMON LEAD
o on h
l ALL RESISTORS ARE IN OHMS  10%,1/2 WATT. égm?};%issxssrégroggap(?ﬁ%\:gutxee N = 138 VDC.
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VOLUME —MINIMUM, SQUELCH-CW, CHANNEL -11, CB-PA SWITCH N CB.

THE VOLTAGES ON QIO AND Qi1 WiLl DEPEND ON POSITION OF SQUELCH

CONTROL. THOSE VOLTAGES SHOWN IN BRACKETS ARE WITH SQUELCH

CONTROL IN THE CCW POSITION. VOLTAGES ON QI8QI7 AND QI8 ARE

MEASURED IN TRANSMIT POSITION. A 30,4 WATT LOAD MUST BE

CONNECTED TO THE ANTENNA CONNECTOR (i) BEFORE MEASURING

TRANSMITTER VOLTAGES. 155-000737
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Figure 3. Alignment Points and Tronsister Location.
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Figure 4. Synthesizer Printed Circuit Board.
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Schematic Hallicrafters
Symbol Description Part Nuwmber
*RESISTCRS
R1,3,i0, 470 ohm 120004810
21,24,81,
106,113
nz,4,7, 1K okm 120604811
15,16,17,
18,4344,
45,511,171,
77,114
R5,8,29, 10K ohm 120.004813
33
76,942, 2.2K ohm 120-004812
492,58,82,
88,74
R11,80, 1ZK ohm 120-004833
110
RIZ 13,  1.3K ohm 120-004835
162,163
R14,25, 330 ohm 120-004836
108,187
Ri8,3% 33K ohm 120.004815
R20,61, 220 ohm 120-004814
69
F22,40, 15K chm 120.004818
47,53,54,
181,104
H23,41, 3.3K chm 120.004817
78
R26,5%, 4.7K ohm 120-004823
6,103,
198
rn27 1M ohm 120-004827
R28,34, 22K ohm 126-004818
56,64
R3O 5.8K ohm 120-004828
Rri1 18K ohm 126~004843
R32,48, B8.2K ohm 120-004818
50,58
B33 JIGK ohm 120-0604822
R36,36, 15GK chm 120-004820
52
R37 42K ohm 120-004821
R48 220K ohan 120-004824
RE5 47K ohm 126-004825
RE3,67 109 ohm 120-004828
RES 3808 ohm £10% 1/2W 120.004828
REG 1 obm £10% 1W Wire 120-004830
Type
R0 58 ohm 120-604837
R732 22 ohm 120-004831
R73 2.2 ohm 120-004832
RS 47 ohm 130-004834
R79 4.TM ohim 120-004841
RBO 5.6 ohm 120-004838
Rrift 580 ohm 120-004840
RilZ 18 ohm £20-004849
RI15 5K ohm united with 120-004844
Ril6 and 31
Riie 3K ohm 120-004845
RI1Y 100K ohm Sem fxed 120-004845
Riis 10K ohm Semi fixed 120-004847
RT1 20 ohm Thermistor 120004848
RTZ 1250 Thermistor 120-004849
*Unless otherwise sialed all RESIST-
QRS are carbon typs, 1/4 wath
CAPACITORS
C1,4,58, 30PF £1G% 50V Mica 120004738
1i4
C2,3,5,6, 0.0IuF +100% ~0% 30V 1200047983
9,10,12, Ceramic Dise.
37,47,49,
50,54,586,
57,61,63,
$4,86,68,
70,73,74,
77,78,79,
107,110,
311,119,
iis
ch,e 47PF +10% 50V Mica 120-004787
<8 1.65PF 210% 50V Mica 120-004863
<11 2000PF £10% 50V Mica 120-004788
C13,101 5PF x10% 50V Mica 120-004802
C14,69, I00PF £10% 50V Mica 120-004047
108
C15.58  400PF x10% 50V Mica 120-004783
(94-964827
168

Schematic

Symbol

€186,19,
22,112
C17,18,
20,21,26
€23,27,
28
C24,25,
31,42,45
©29,30

Caz,33
cad

C35

©38,33
55
©38,40,
48,52
©39,41
51
©4%,44,
46

cs0
ce2
€85
C87,103
cr1
cr2
c80

102

103,108,

109,115,
117

Ci04
C118,119

COILS AND TRANSFORMERS

L5}
Laz
L53

LS54

L103
1102
L105
1109
L110,115
Li13,112
Lil4
1118
L117

Ti

TE

3

Té
T8
T8
i
T8
Ta
T53

T104
TN

Ti08

Daseription

0,04p F +100% ~0% 50V
Ceramic Disc.

0.04TuF =20% 6V
Ceramie Dise,

150PF £10% 36V Mica

10 F +100% -10% 15V
Electrolytic

06011 F 220% S0V
Ceramic Dise.

0,1 F +26% 50V Mylar

1G0GPF +200% -0% 500V
Cutton Copacitor

10064 F +100% -10% 15V
Electrelstic

2004 F +100% ~10% 15V
Electrolytic

3uF +100% -10% 15V
Electrolytic

500 T +100% - 10% 15Y
Electroiytic

0.22uF 220% 15V Elec-
trolytic

130PF x10% 50V Mica

78PF +10% 50V Mica

BHPF x10% S50V Mica

1000PF #10% 50V Mica

17T0PF x10% S0V Mica

220PF 210% 50V Mica

2-30PF Ceramic
Trimmeyr

1OPF 210% 50V Mica

20PF 210% 50V Miea

200PF +10% 30V Mica
S0P F £10% 50V Mica

Filter Coil 16MHz

Filter Coil 37MHz

Coil, matching for
Filier 10MHz

Ceil, matching for
Filter 3TMHz

Coil, 37TMHz Ose,

Coil, 10MHz

Coll RF 27MHz

33uH 210% RF Choke

14 H x10% RF Choke

Coil, final Amp,

Coil, Ant, Peaking

1.2 H 210% RF Choke

Choke, line Hiter

Transformer, R¥

Transformer, RF

Fransformer, 2nd locsl
ose,

Transformer, ist IF
10,595MHz

Transformer, 2nd IF
453KHz united with
ceramic filter

‘Fransformer 435KHz

Transformer 455KHz

Transformer AF Ioput

Transformer, AF Ouiput

Transformer, RF Mixing
asc,

‘fransformer, BF

Transformer, RF 1st
Amp,

Transformer, RF Driver

Hallicrafters
Part Humber

120-004784
120.604783
126-064948
120-G04808
120-0047886

120-004787
120-G04788

120004809
120.004808
120-004803
120-004807
120-804804

120-004792
120-004795
120-004852
120-004790
120-004791
120-004853
120.004861

120-0048060
120-004789

120-004754
120-004736

120-004862
120-064861
1206-004880

120-004859

120064857
12G-004858
120-004885
120-004870
126-004869
120-004872
1203-004871
126-004868
126-004873
120-904850
120-004851
120-064852

120-004853
1206-004854
129-004855
130-004858
120-004674
120-604875
120-G04883

120-004864
120-004856

1200048857

DIODES, TRANSISTORS AND CRYSTALS

cal,z,
3,4,7,8,
16

CRS
CRE,9
o551
QL,z,
101,103
4,3,102
Q5,6
Qr,8,18,
11,12

1N34A Germanium Diode

1384 Silicon Diode
1IN960E Zener Diode
FR-1F Sflicon Rectifier

018-001618

120-004877
120-00487%
120-004878

280460 Silcon Transistor 120-004880

2SC455 Bilicon Transistor 120-004881
2Z5C454 Sillcon Transistor 120-004882
25458 Siticon Transistor 120-004883

Schematie
Bymbol

Qg
Q13,14
Q15
Q16

Q7

.5t
Xz
%3
X4
X5
xs
X7
X8
X8
X160
X1
Xiz
X13

X142

F1

J
g2

DS3,2

Mic

RL1

5P
31

§2
33

Hallicrafters
Part Number

Deseoription

25075 Germaniwm Trazs, 120-004888
38B3I6T Germanium Trans, 120-004887
28C163 Sillcon Transistor 120-004884

25CB6G8T Sllicon 120-0G04885
Transistor
28C508T Silicon 120.004888
Trangistor
CHYSTAL
Crystal 11.09MHz

120004888

HC/18/U

Crystal 11 08MHz
HC/18/U

Crystal 11,07MHz 120-004851
HCAA8/U

Crystal 11.05MHz 120004852
HC/e/v

Crystal 37,80MHe2 1260048332
HC/18/8

Crystal 37,65MHe 120004854
HC/18/9U

Crystal 37,70MHz 120-064895
BE/18/0

Crystal 37.75MHz 120-0348968
HC/18/Y

Crystal 37, 80Mix 120004897
HC/18/T

Crystal 37.85MHz 120004898
HC/18/U

Crystal 10.635MHz 120.004839
HC/18/U

Crystal 10,625MHz 120-604%00
HC/18/U

Crystal 10, 615MHz 120-004801
HC/18/U

Crystal 10,505MHz 120-904502
HOARAG
MISCELLANEOQUS

Aggembly, Mic cable 120054928

Bracket, Speaker 124-00452¢

Bracket, Volume Cont, 120-G0463¢

{abinet 126-004418

Channel Indicator 128004825

Chassis 120-004818

Chassis for Synthesizer  120-004921

Fuge 1.5-2.0 Amp, 120804912

Fuseholder in Line 120-0G4813

Handle Mounting 120004620

Hanger, Mic 120-0040828

Hardware for Mounting  120-004841
Bracket

Hardware (screws, mut,  120-004045
washers}

Heat Sink (Q16) 120-0040323

Holder, pliot lamp for 120004544
channel selector switch

Isolated Board, Crystal  120-004940

Jack, Antenng Conpector  120-004910

Jack, PA, Speaker 120-004811

Knob, channel 120-004932

Knob, sgueleh 120-004534

Knob, volume 120-004933

Lamp 16volt, 140 MA 120-004509

i.ock, Line Cable 120-004814

Lock, meter 120-004824

Lack, Mic cahle 120-004927

Lock, Speaker 120-004935

Meter 200u 4, TYPZV-14 120-004918

Microphone, Dynamie 120-994803
B804 ohm s
Panei, back (for synthe- 120-004822 H
sizer} i

120-004887
120-0049%

Panel, front
Plate, front

Frinted Circult Board 120-004936°

Pripted Circuit Board,  120-004937
Syntheslizer

Prieted Circuit Board, 120-004939
Crystal

Relay, 47.2T 120-004904

Shipping carton box 126-004943

Spacer, rotary switch 120-004931

Speaker, T0mm 8 120-004805

Styrofoam, plastic 120.004942

Switch, power {united 120-004905
with 8115, REI6)

Switch, rocker 2P-27T 126-004007

Switch, yolary JP-24 pos 120-004908

Printed in U.5. A,




