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OPERATING CONTROLS

The CB-23 Citizens Band Transceiver has six operating confrals, five on the
front panel, and ane on the microphone, To put the unit in cparation, tum WVOLUME
kneb (See Diagram Page 2) clockwise about one half turn, The channel indicaotor
should be illuminated by the internal pilot lamp to indicate that electric power is
baing cpplied. Allow about one minute of warm-up time before proceeding further.,

RECEIVING

Set the unit to the desired channel with the SECTOR knok and the
CHAMMNEL knob os described below:

SECTOR knob setting CHAMMEL knob settings
Extreme |eft Channels 1, 2, 3, 4,5, &, 7or B
Mid position Channels 9, 10, 11, 12, 13, 14,
i5ar b
Extrema right Chanmels 17, 18, 19, 20, 21, 22 ar 23

Sguelch Setting

Turn the SQUELCH knob clackwise just beyond the point that bockground

noise from the speaker is silenced == when a radic signal is "not" being received. If
you hecr o rodio tronsmission, woit until the channel is clear ond then set the SQUELCH
contrel as above .

Valume Setfina

When you hear a radio transmission adjust the VOLUME knob until the
sound level suits your needs,

Tune Sel:rir_l.-a

When you hear a radia transmission, rotate the TUMNE knob for maximum sound
clarity and for maximum reading on the meter. This kneb does "not" affect transmitter
frequency, but helps you fine-tune incoming signals. Al the extreme clockwise and
counter-clockwise positions of the TUNE knob you moy hear strong, undesired
adjocent channel stations. An en-channel station should be received best with this
knob set at some point between the two extremes.

sensitivity Control

The ability of the CB=-23 to pick up weok signols depends upon the setting of
the SQUELCH knob ond TUME knob, The SQUELCH knob odjusts the thresh-

held at which your receiver will accept signals. I tumed to the extreme clockwise
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position, only strang signals will be heard. Thus, you can cut out unwanted weak (and noisy)
transmissions from distant stations, When turned to the extreme counter-clockwisa pasition,
but net far enowgh to click the ANL OFF switch [controlled by the same knob), the loud-
speaker will be live at all times and all statlens within range will be heard. If turned farther
sa that the AMNL OFF swirch elicks, the Automatic MNolse Limiter will be eut ouf and maximum
sensitivity will be ochieved, The optimum position of the SQUELCH knob is the point

where background noise is silenced batween incoming transmissions, and the stations you want
te receive can be heard,

TRAMSMITTING

T transmit, adjust the CB-23 to receive on the desired channel as described above .
Listen te make sure the channel is not in use, hold the microphome not less than three inches
from the lips and, when the channel is clear, press the microphone push button and talk,
That's all there is te It

As saon of you hove fransmitted your message, release the microphone push butran
sa you can heor the reply. The microphone push button converts your transceiver
inte a transmitter when it is pressed, and converts the transceiver back into a receiver when
the push button is released,

Te transmit ond receive on another channel, select the desired channel with
SECTOR knob end CHAMMEL knob. Adjust TUNE knob, VOLUME knok and
SQUELCH knob os described above. Before transmitting, by pressing microphone
push button, "listen" to make sure the channel is not in use.

WARNING A valid radio station license is required in order to use the CB=23 a5 a trans=
mitter, Severe penalties can be imposed if you operate a radio tramsmitter without a radia
station license. You may not use someene else's license, However, you may use the CB-23
as a receiver only without, or until you get, o license.

OPERATIMG PROCE DURES

You and other Citizens Band users will ger more satisfaction from the use of yaur
Citizens Radio if you and they employ proper operating procedures.

RECEIVING

Check the cperating centrols to make certain they are set praperly far receiving
on the selected channel. The number of the channe| you have selected will appear at
channel indicator window, Yeu may listen on any channel by selecting the desired
channel with SECTOR knob and CHANMNEL knok, and adjusting for optimum eperation
with the VOLUME, SQUELCH ond TUMNE knobs, The relative strength of o received

signal is indicated by the meter.



TRANSMITTING

The effectiveness of your transmissions depends upon the channel being clear and
upon the way you use the microphone. Hold the microphone close to the lips. If you hold
it too far away, your transmitter's effective ronge ond loudness will be impaired, Talk in
& normal speaking voice whan transmitting, enunciate cleerly and don't shout or speak too
softly,

IMITIATIMG TALLS

To call a station of ancther licensee, press the microphone push buttan and
announce your call letters and the call letters of the station you are calling in the following
manner "KRT-794 calling KRO-242", Release the microphone push button and listen
for o reply. When a reply is heard, adjust TUMNE knob for best reception.

To call a mobile unit or base station covered by your own station license, announce
your call letters and unit number and the unit number of the station being called in the fol-
lowing manner "KRT=794 Unit One calling Unit Two™. Release the microphone push button
and listen for a reply.

RESPOMDIMG TO CALLS

When you hear somecne calling you, wait until the coller has stopped transmitting,
Then pick up your micrephone, press the microphone push button and acknowledge the
call in the following monner "KRT-794 back to KRO-242, aver”. Release the microphone
push button (8) and listen for the message, If the call is from one of your own units reply
like this "KRT=774 Unit One back to Unit Two".

COMCLUDIMG TRANSMISSIONS

Two-way radic communication is maintained by alternately pressing the microphane
push buttan to transmit and relecsing it to listen. At the conclusion of o conversation
anncunce your station call letters and sign off in the following menner "KRT-774 out" .

OM-THE-AIR COURTESY

Since others may want to use the channel on which you are operating, keep all
transmissions os short os possible, make no unnecessary fransmissions and don't transemit when
your channel is in vse, To aveid loss of your license, or possible fine or imprisonment or
both, by inadvertent or deliberate violation of the low, read and comply with F.C.C. {or
0.0.T. in Canada) regulations, Get a copy of Volume VI, F.C.C. Rules ond Regulations,
which contains Part 19, from your CB-23 dealer, o field office of the U.5. Departmant of
Commerce, or from the U,5, Gavernment Printing Office, Washington 25, D, C.



COMMUMICATIMNG RAMGE

Intercommunication by Citizens Rodio Stations operating in the 24.%6-27.23 Mc/s
band ore limited by low to 150 miles. This range is seldom ochieved, The purpose
of Citizens Radio is to provide short-ronge persenol ond business communications facilities.
Communicating distance is determined by “effective antenna elevation®, noise, receiver
sensitivity, effective rodioted fransmitter power and the way you use your microphone ,
Range may vary from cne mile or so to 20 miles or more, depending upon many factars,

EFFECTIVE AMTEMMA ELEVATION, which is not the same as anfenna height, s the
"effective alevation” of the antenna cbove sumounding objects and those intervening in the
radio transmission path. In general, the greater the effective antenna elevation, the greater
the range you will enjoy.

The "height" of your antenna is specifically limited by F.C.C. regulation.
Refer to Volume V1, F.C.C. Rules ond Regulations,

I SE

Your CB-23 is a very sensitive receiver. If there were no "noise” to contend
with, wour receiving range would be greatly extended. b receiving ronge, which connot
be increased by making the receiver more sensitive, can be extended by reducing noise
pick-up. Thiz can be done by installing the antenng where it will pick up less noise and
mare signal , and by suppressing the noises at their source,

Moise generated by the ignition systems of automebiles is the worst offender. |t
i$ @ "popping" neise, much of which is eliminaled or reduced by the Autematic Moise
Limiter {(ANL) built into your CB=23,

Moise is a form of radio signal which is generated by sparking electrical contacts,
such as the brushes and commutater of a sewing machine matar, the vibrating eontacts of an
electric shaver, ete.

Information about suppression of ignition interference is contained elsewhere in
this manual . Technigues for locating and suppressing other man-made electrical interference
are described in several books on the subject which are available at radio parts stores and

technical book shops,

You can do something about the nolse generated by yeur swn automabile or boat
and In your hame, But, there Is little you can do about noise generated by other cors.

YVEHICULAR INSTALLATIONS

The CB-23 is designed to be installed under the dashboard of a car or truck by
means of the mounting plate fumnished, Since the CB=23 is compact, it con be installed ot
any convenient location,
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Under-dash Maunt

Using the mounting bracket s a template, find the best location under the dash
of the vehicle, taking into censideration handles, controls and the glove compartment.
Bolt the mounting frame securely in place, Find a convenient location for the microphone
mounting clip and fasten it securely, toking inte consideration that the microphone cord
might hamper the driver if the micraphone mounting clip is not correctly ploced.

Fower Coble

Route tha DC power cable so that ifs leads will reach the power toke—off point.
This can be af the igniticen key, the ammeter or the storage battery, the red leod secured
to the ungrounded line ond the black lead secured to the vehicle frame. The best way is
to connect the red lead directly to the ungrounded battery terminal and the black leod to

the grounded battery terminal ,

Antenna

Yaou have a wide choice of mobile antennas. Install your antenna and connect
the antenna end of the coaxial cable os instructed in the directions furnished with the
antenna. Make sure the ground contact of the ontenna base mokes excellent contact with
the car bedy. |f you use a bumper mount, ground the bumper to the car frame with a short
piece of flat metal braid.

Raute the coaxial eable ta the CE=Z3 location. The set end of the coaxial
coble must be terminated ina PL=252 UHF connector.

Attach the antenna plug to the ontenno receptacle at the back of the CB-23,
and Insert the coaxial socket of the sat and of the DC power cable into the octal power
connectar, also af the back of the CB-23. Turn VOLUME knob clockwise. The pilot

lamp behind the chonrel number window should now light, If your power toke-off
point s af the ignition switch, turn the ignition switch on if the pilct lomp doesn't glow.

After o minute or s, you should be able to hear CB stations by setting the
CB-23 ra various channels, You are now ready to receive and transmit (if you have o
licemse),

Antenna Tune=Up

Your CB-23 has been adjusted for cptimum output into a 50 ohm dummy antenna af
Channel 12. Since channel 12 is approximately the center of the range of the 23 channels, it
is suggested that all antenno tune-up adjustments be mode on this channel, This is especially
true if all 23 channels are to be utilized. The antenna tune-up procedure, which follows,
should anly be employed te check the antenna system or when it is desirable ta faver ane
porticular channel or group of channels or in the event that an antenna system deviating
fram 50 chms impedience is employed. In oll cases, it is odvisable not o make the antenna
tune-up adjustment unless you are experienced and have the necessary equipment te do this

lab properly .
=5a



To get maximum capability from your transmitter you shauld tune your CB-23 to
the antenna system. To do o, you need a field strangth meter (Lofeyette TM=T4, Monarch
F5-1)or a thru=line type RF power meter {Seco 520, Cesco CB-52C, Lafayette TM-58).

If you wse a field strength meter, ploce it o few feet from the ontenna, but where
you can see it, Turn the CB-23 on ifs side to expose the two alignment holes in the bottom.
Set the CB-23 to Channel 12 and insert the tuning tool (General Cement Co., Ne. B80&) into
hole A (see diagram) so that the tool engages the core of the transmitter tank coil (L10&).
When the channel is clear, press the microphone push button and turn the core for max-
imum field strength meter reading. Release the microphone push button and insert an
insulated screw driver in hole B so thot it engoges with the serew of the antenna frimmer
{C152), Press the microphone push button when ine channel is cleor, and fum the screw
for maximum reading on the field strength meter. Release :ne microphone push button
and re=insert the special tuning toal into hole A. When the cha -el is clear, again press
the microphone push butten and reodjust the core (L10&) for moximum field strength
meter reading,

If you use a thru=-line RF power meter, disconnect the antenna plug from the
CB=23 and connect it to the output receptacie of the RF power meter. Using o coaxial
Jumper (with plugs at both ends), connect the input terminal of the RF power meter to the
CB-23 antenna receptacle, Set the RF power meter switch to measure "power cutput" or
"incident power" . Tune L106 and C152 as described in the above paragraph for maximum
meter reading. Set the RF power meter to measure "reflected" power. Retune L106 and
€152, if necessary, wntil there is a maximum difference between "reflected" (low reading)
and "incident” (high reoding} mater indications.

Whenever making these adjustments, announce the statien call letters af the
beginning and end of a series of test tromsmissions.

If you do not have a field strength meter or RF power meter, have the antenna
tune-up performed by a competent technician.

BOAT INSTALLATIONS

Fasten the mounting plate, furnished with your CB-23, at a convenient location,
preferably at o distance from the engine to reduce igniticn noise pick-up. Route the DC
power cable, extending it, if necessary, to tha boot's battery. The battery must be o
12=volt lead - acid type storoge battery. [If it is on Edison battery, measure the voltage
across it while the engine is running. The voltoge must not exceed 14.5 volts,

On a non-metal lic boat, o coaxial antenna will probobly be most effective since
it is like o mast (18 feet rall) and hos no harizental ground radials. You con use o base-
loaded whip or a full=length ($-foot) whip if you alse install a ground plane (sheet metal or
screening) at the base of the antenna, Connect one end of the ceaxial cable to the antenna
as imstructed in the directions furnished with the antenna.

The other end of the eoaxial cable must be terminated in o PL-25% UHF can-
nector which |s inserted in the 30-237 antenno connector at the rear of your CB-23,
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When the antenna and pawer connectors have been properly connected to your
CB=23, turn VOLUME knob clockwise. The channel indicator windew should be
illuminated. After a minute er so, you should be able te hear CB stations on one or mere
channels. You are now ready to receive and transmit (if you have received your license).

To gel maximum transmission copability, tune the CB-23 to the antenna os des-
cribed under AMTENNA TUNE-UP, or have this done for you by o competent technician,

FIXED IMSTALLATIONS

To use the CB-23 at a fixed location, you must also hove o witshle antenno
system and o source of electric power at 113 volts {nominal), &0-cycle AC or 12 valts DC
(where utility power is not available). To operate the CB-23 from o 220-velt AC source,
an external step=down transformer is required, Where only 24-, 32-, 36- or 110=-volt DC
pewer is available, o svitable DC-to-AC inverter is required,

Insert the octal socket of the AC power cable Into the octal plug at the rear of
the CB-23 and the two—prong plug at the other end of the cable into an AC outlet. If
operatien from a 12-volt DC souree Is required, use the DC power cable and connect its
leads to the battery of other DC source. Turn VOLUME knob clockwise. The pilat lamp
behind the channel number window should glow.

The antenna may be one of the many types now available which are designed to
sperate in the 27-mc band and to be fed through a 50-chm coaxial cable. Install the
antenna, and connect the coaxial eeble to the antenna as instructed in the directions
furnished with the antenna.

The ather end of the coaxial cable must be terminated in a PL-259 UHF con=
necter Tn order to mate with the $0-239 connector at the rear of your CB=23, If you have
had no experience with ettaching o connector to coaxial coble, have this wark perfarmed
by o competent technician, or buy a piece of coaxial coble of sufficient length which is
already equipped with a PL-23% connector,

Mever splice coaxial cable. If the coaxial coble is only o few feet longer than
required, don't cut it; instead use It as it is, the excess coiled up if necessary. For runs of
less than 50 feet, you can use RG-58/U coaxicl cable. Better, for any length requirement
is the lower lcds RG=8/U cocxiol cable, Foamflex, balloon or other type of low-loss
cooxial cable of 50-chm impedonce, IF you are not technically qualified to select coaxial
cable, consult your CB-23 dealer.

To provide lightning protection, consult your CB=23 dealer about a coaxial-type
lightning arrester and install it os instructed. Or, ground the antenna suppart pipe or bracket
through a straight-os-pessible length of Mo. 12 or larger wire to o cold water pipe or ground
rod driven inta moist earth, using a ground clemp to make o secure ground connection., Cir
connect a flexible wire from one of the sorews ot the back of your CB-23 to o cold water
pipe or ground rod.
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After you have connected your CB=23 to the antenno system and ta o suitohle
powaer sawce, you are ready to wie the CB-23 os @ receiver. If you have a station licenss,
ar when you receive it, you are ready to transmit. To get moximum copability frem your
transmitter, fune the transmitter to your antenna system, as described under Antenno Tune-
Up, or have o competent technician do it for you,

IGHITION NOISE SUPPRESSION

You can do something abeut nelse generated by your own car, truck or boat, but
you cannct da anything obout stopping the radiation of noise generated by other nearby vehicles,

The typical modern automobile is equipped at the factery for suppression of noise
that will interfere with the operation of AM broodcost band receivers. But, this treatment
may not be adequate for Citizens Band reception .

Maoise suppression kits are made by several manufacturers {SPRAGUE, HALLETT,
ESTES, G~C ELECTROMICS) which are designed specifically for suppressing noise at
Litizens Bond frequencies.

To determine If your car, truck or boat is the source of noise, turn on your
CB-23 and turn SQUELCH knob fully counter clockwise (beyond the click). Listen ta the
background noise with the engine off. Then start the engine and listen for an increase in
noise. Yary the speed of the engine. If there is o change in the rate ot which the popping
noise occurs, your engine is the culprit. IF you hear o whining neise, which changes 1n
pitch as you accelerate the engine, it is again your engine that Is ot Fault,

It would require an entire book of this size ta explain the how, why and what-to=-
do of noise problems. |F you are plagued with this preblem, you can get informalive advice
from a booklet entitled "Giving Two-Woy Radio Its Voice" which is available from Autemotive
Technical Service Dept., Champion Spark Plug Ce., Inc., Teledo 1, Ohic.

TROUEBLE SHOOTIMNG

The CB-23 was designed for long life and to give relioble service. |t contains
many resistors, copocitors and other components which were carefully selected by the
manufacturer. Even so, o compenent in eny piece of electranic equipment may fail or
change in characteristics, neceswitating replacement, The tubes, vibrator and pilat lamp
con weor out and may require periodic replocement. These con be reploced by the user,
if he wishes to do so, preferably by a competent technician,



TLBES

You can test the tubes yourselF if you have o tube tester, or with o do-it=yourself
fube tester in & neighborhoad store, or by taking the tubes to a radio shop for testing,
Replace oll weak, shorted or burned out tubes with new tubes of identical type. When you
remove the fubes for testing, note which tube belongs in which secket. Sometimes, a fube
which checks OK on o tube tester may not function properly in your set because all tube
testers are not sufficiently eritical.

VIBRATOR

The vibroter, which is active enly when you aperate your CB-23 on a 12-valt
bettery, is o plug=-in device similor in oppearance to o metal can. To replace it, pull the
vibrator aut of its socket and install o new one of identizal type, I replacement of de-
fective tubes and the vibrator does nat restore operation, re=instal|l the original vibrotor
and have your CB-23 checked by o competent technician,

MOTE: If your CB=23 shauld be totally inoperative, or if smoke or o buming odar is
noticed, turn [t off immediately and have it checked by o competent technician. Continued
eperation under such circumstances can couse cdditional damage.

WARMING

Certain repairs and odjustments to the CB-23 may be made legally enly by o
perion, or working under the direct supervision of a person, possessing & valid First Class
or Second Closs F.C.C. Radiotelephone Cperator License (or equivalent in Canada),
This perticularly pertoins to those repairs or adjustments, such as replacement of erystals
and transmitter oscillator companents, which might affect the tronsmitter's ability to comply
with government regulations,

GETTING A LICEMSE

The CB-23 may not be operated as a transmitter except when covered by a valid
Class D Citizers Radio Station license in the United States or o General Radia Service
licensa in Conada. Any U, 5. citizen (in Canada a landed immigrant is eligible} aver
18 years of oge may apply for such a radio stotion lHeane

The license application consists of F,C.C, form 505, which when completed,
must be submitted to the Federal Communications Commission,  These forms are availeble
from your CB=-23 dealer, your nearest F.C.C, field office er the Federal Communications
Commissions, Washingtan 25, D.C. Instructions for completing the license application
are furnished with the forms,

After you have filed your license application, you may have to walt several
weaks for your license, But, you may not legally operate your transmitter until ofter your
licernse hos been gronted and is in your possession,
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Anterna Tune=Lp

Your CB-23 has been aodjusted for optimum output into o 50 ahm dummy antenna at
Chonrel 12, Since channel 12 is opproximately the center of the range of the 23 channels, it
it suggested that all entenna tune-up adjustments be made on this ehannel. This is especially
true if all 23 channels are to be utilized. The antenna tune-up procedure, which follows,
should only be employed to check the anterna system or when it is desirable to favor one
particular channel or group of channels or in the event thot an antenno system deviating
from 50 ohms impedance is employed. |n all coses, it is odvisable not to moke the
ontenna tune-up adjustment unless you ore experienced and have the necessary equipment
to do this job properly.

<1



CB-23 CIRCUIT DESCRIPTION

Many transmitter or receiver troubles can frequently be resolved simply by
testing and changing tubes and by moking a few minor odjustments, but in order to
properly service this set, it s importont to be oble to diognose obscure troubles threugh
an understanding of the circuits involved. It is for this purpose that this section is
provided, A transceiver of this type contains several speciol circuits thot are not vsual
in the nermal tronsmitter or receiver commonly available. While not difficult o under-
stand ar service, the best operation is obtained when the set is adjusted in occordance
with these instructions.

The complete circuit of the CB=23 is shown in the schemetic diagram included
ot the end of this book. To help in understonding this diegram, o block version is pre-
sented on the next poge. While reading the rext, follow both the block and schematic
diagrems == one will illustrate the overoll scheme, while the other will provide ol| of
the connection details.

RECEIVER GEMERAL CIRCUITRY

The receiver is a sensitive double superhetercdyne using a crystal controlled
first oacillater, and o temperature compensated second oscillator that is copable of
sufficient frent ponel tuning contral to compensate for slight frequency differences of
received transmissions, A diode detector, on outomatic noise limiter and on adjustable
squelch system are included, and an efficient audio amplifier circuit provides ample
powar for the self-containad loudspealer.

The received signal is applied to the RF stoge through the transmit-receive
relay contacts, Frequency conversion occurs in the first mixer to produce the first
intermediate frequency (IF). The second mixer follows o preduce the second IF, The
second |F amplifier applies 262 KC5 to the detector for the development of the gudio

signal .

The recovered audia is then applied to the noise |imiter and squelch circuits
as shown in the occompanying detailed diagrom of this area. Assuming the squelch
cantrol turned fully counterclockwise and the AML off, the audio is epplied through
the squelch tube to the volume control. The squelch tube is conducting at this time
becouse V1035 is condueting and clomps the grid and cathode return of V107 providing

mormal Bias,

The automatic noise limiter is octivated when the switch 5104 iz opened by
tumning the squelch contrel clockwise post the switch. The diode now opens the audia
path when high noise signals such as ignition or similar pulse types ore received, This
audie discontinuity is momentary and does nat effect intel ligibility of the signal, Naote
that enly the elimination of such neise at its source will provide the complete answer to
ignition noise problems.

=] 1=
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Turning the squelch confrol clockwise applies a positive voltage to the
cathode of the squelch tube. This voltage results in a high negative bios applied
te the grid, effectively cutting off conduction. When no signal is being received, no
auwdio in the form of set or aimespheric noise is permitted to pass. When a signal is
received, the signal produced counteracts the squelch contral valtage wntil the cothode
and grid returns are clomped and conduction cecurs. The received audio is then possed
to the wolume contral, Frem the abowve it is seen that the signal produced must be great
encugh to overcome the squelch control voltage. For this reason the correct setting of
the squeleh contral is to turn it clockwise with no signal being received, until the back-
ground noise just disoppears. Mow when a signal is received, the squelch is overcome,
and avdio is heord.

A conventional audio amplifying cireuit, consisting of V1074 and B applies
audic to the loudspeaker. The carrier level meter is in a bridge arrangement and is
balenced bebween the cathede voltage of the second IF tube ond the cothode voltage
of the audio output tube. Wirth no signal received the meter is st to zero by R128,
When a signal is received, AVC is produced, and the second IF §s biazed to reduce
plate current, unbalancing the meter circuit to couse the meter to read. The AVC
is preportional to the strength of the received signal so thot the meter reading will
increase accordingly .

TRAMSMITTER GEMERAL CIRCUITRY

When the microphone button is depressed, the transmit=receive relay operates
ta mute the receiver and fo tum on the fransmitter. This cccurs through the removal of
B+ from the screens of the receiver RF and second mixer stoges, tronsferring it to the
transmitter oscillator and driver,

Transmitter modulation is developed by applying the microphone avdia through
the micraphone amplifier and the oudic output stage of VIO7E. The audio output tram-
former TIO7 octs in this cose as the modulation transformer fo produce plate modularion
of the tronsmitter power output tube. The resulting modulated RF is applied to the an=
tenna through the contocts of the fransmit-receive relay. Antenna loading and tuning
are accomplished by the odjustments of L106 and C152,

23-CHANMEL CRYSTAL SELECTIOM 5YSTEM (Refer to Choannel=Frequency Chart.)

While the receiver and tronsmitter electronic circuits are quite straight forward,
the crystal oscillator arrangements to cover all 23 channels using a minimum of crystals is
novel, This system is shown on the diogram, and the list of frequencies illustrates the
method of obtaining the final IF for the receiver, and the RF output for the transmitter.

The design of the receiver, using crystals, is made possible by the foct that
the spacing between channels is repeated in groups of four: 10 KCS spocing between
channels 1 and 2, and between channels 2 ond 3; 20 KC5 spacing between channels
3and 4, This pattern is repeated up to channel 23 except that the 23¢d frequency is

=14=
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omitted ond the 24th is numbered channel 23. For the best design results, the CB-23
includes B crystals for the first B channels then rewses them, in order, for the remaining
twa B-chonnel groups.

An inspection of the frequencies of channels 1, ? and 17 will show that they
are 100 KCS gpart in fum. The heteradyne between each of the channel frequencies,
produces three different intermediate frequencies in turn, each 100 KC5 cpart, In the
receiver, the tuned circuits between the first and second mixers are switched to tume ta
the proper intermediate frequency as required.

Since there are three first intermediate frequencies, the second cscillater is
alse adjusted in frequency ko produce the final IF of 262 KC5 for all channels received.

The technigue desigred te obfain three intermediate frequencies in the receiver
is reversed fo produce the BF output for the transmitter. Mow the receiver first ascillator
frequency is heterodyned with three transmitrer oscillator frequencies to produce all of the
chanmel frequencies. The receiver first mixer is used for this frequency heterodyning pro-
cess, ond the final chonnel signal is applied to the transmitter driver through the top sec-
tions of the interstoge coils TI0Z ond T107.

Finally, switch sectiors are reserved to permit channels to be inactivated far
traramission, These ore: 3101A, sectiors 2, 3 and 4; 31016, oll sections; S101C,
section 4; 5102A cll sections. The wiring provided with the CB-23 does not permit the
fuequent}- between channel 22 and 23 ta be bransmitted, In the same manner, it is
pessible to prevent any other channel or channels from transmitting, This wiring does
not affect the receiver; all chonnels can be received. The switch wiring system is
shown in the illustration.

POWER SUPPLY SECTION

The cobles supplied permir the use of the CB-23 from either 115-volt AC &0-
r::,."-a‘.lE, of a | F=valt DC saurce, In either cose the secondary of the power fronsformer
feeds o voltage doubler eircuit using two diode rectifiers.

CB=-23 SERVICE AMD MAIMTERARCE

FEMONVIMNG AMD REPLACING THE CHASS1S

Disconnect the aontenna and the power cables, remove the screws from the
bettom of the cabinet, and pull aut the chassis,

When replacing the chassis, line up the hales in the cobinet with the chassis
points designad to receive the screws.

-19-
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REFLACIMNG THE CHARMMEL DIAL DEIVE BEAD CHAIM

Marmally it should not be necessary to remave the frent panel except to repair a
part of the chonnel or sector indicator dials or dial drives, The instructions below show
how the panel is to be removed, and provide the proper method to replace the channel
dial drive bead chain. Refer to the diagroms for the location and identification of all
parks.

Step 1. Eemave the chassis from the cabinet,

Step 2. Remaove the five knobs from the contrals, The tune knch is held by a set
screw, the others just pull off.

Step 3. Set the tune control so that its plates are fully meshed. Remaove the nuts
holding the headphane jock and the tune cantrol.

Step 4. At the rear of the panel, remove the two nuts holding the meter wire lugs.
Be careful not te turn the nuts against the meter back, these are internal
maunting points.

Step 5. Remove the three screws and nuts holding the panel to the chassis, Mote that
twe of the stond=offs will be loose, but the third holds the microphone cable

elamp,
Step &, Turn the ponel around towards the microphone coble to expase the dials,

Step 7. locsen but do not remove t'we two set screws holding the sector plate to its
control shaft, Pull off the plate.

At this point you ore ready to reploce the beod chain. Becouse the chain must fit over the
pulley on the dial shaft behind the dial, the dial and pulley must be removed. While
removing the dial by loosening the pulley set screws may be o simple methad, it is
recammendsd that the C-wosher be removed, ard the dial and shaft b= pulled aut,

Thiz retains the dial pesitioning on it shaft,

The beod chain is intended to fit tightly. If difficulty is found in inserting the shaft into
the bushing when the chain is in place, lecsan the bushing nut sufficiently to tilt the
bushing. Mow the shaft will be inserted eosily. CHECK THAT THE DIAL INDICATION
AGREES WITH THE CHAMMEL SWITCH POSITION . See illustration. Tighten the
bushing nut, using two wrenches if necessary. Reploce the C-washer,

Reverse the steps obove to reploce the sector dial, the panel, the knobs, etc. Follow the

illustrations for the proper locations of all parts, Pesition the sector dial plate sa that the
open spaces expose the numbers properly.

==
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ALIGMMENT FROCEDURE

The CB-23 has been carefully aligned at the factory and should not require any
mare than a slight adjustment to retain the peak of its performance. |f alignment is
necessary, follow the instructions provided below with care.

Faor the alignment pracedure, the equipment listed below is required:

Thin shaft insulated screwdriver.

Man-metallic alignment tecl, (General Cement Co,, Mo, BA04)

DC vocuum-tube voltmeter,

Signol generator(s) copable of accurately producing unmadulated
signals of: 262 KC5, 1650 KCS5, 1850 KCS5, 27.1 MC5.

Field strength meter (Lofayette TM=14 or Monarch F3-1) or
through-line type power meter for RF (Lafayette TM-5E,
Seco 520 or Cesco CB=-52C)

Alignment must be undertaken with the CB=23 chassis out of its cobinet, Remove
the chassis from the cabinet as instructed in this Manual . (Service ond Maintenonce,

Page 17.)

Connect the CB-23 line cord into the correct source of power and tum it on.
BEFORE ALIGMMEMT, THE SET MUST BE ALLOWED TO WARM UP FOR AT LEAST A
HALF HOUR. This is to cssure frequency stability.

After warm up, check that no signal is being received and adjust the meter zera
control on the right side of the chassis for zero on the meter scale, if required.

Turn squelch contral off, Set the tune contral so that the plates are in half
mesh (dat en kneb in line with dot on ponel ).

Mote that the coil slugs are odjusted from the top of the can, Be sure you ore
huming the comrect slug when there are two slugs in the same can; it is eosy to be
turning the wrong one, er even to be turning both at ence if they hoppen to be close
together inside the eail.

Receivar

Step 1. First Oscillator - The common connection of the RF amplifier and the first
aseillator feed at the grid of V102A con couse interaction in the tuning of L102 and L103,
resulting in feedback that sounds as a loud burbling noise in the loudspeaker. Follow
these instructions to be sure of correct tuning without feedback.

Caonnect the VTVAM between pin 9 of V102 and ground as shown in the diagram.
Turn the slug of L102 counterclockwise as far os possible. Turn the slug of L103 counter-
elockwise as for as possible,

=7 =
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Mow turn the slug of L103 slowly clockwise until the YTVM shows 20 wolis DC.
This is the correct tuning point, Mete that if the slug is continued to be tumed clockwise,
the voltage will continue to rise and then fall off until ascillation finally stops. Be sure
you have tuned L103 os directed above for comect operation.

Step 2. Second IF - Cannect the VTVM between the pin of T103 and ground as
shawn in the diagram. This connection will remain for ol | of the receiver alignment
procedure to follow.

Apply an usmodulated 262 KCS signal to pin 7 of V103 os shown in the diagram.
Adjust both slugs ef T103 and T104 for o peck reading. Set the input signal level so that
the WTVM reads between =1 and =1.5 volts when the coils are peaked. Repeat these
adjustments unfil no further improvement can be noticed.

Step 3. Second Oscillator - Set the sector switch extreme clockwise, to the highest
sector. Apply en unmodulated 1850 KC5 signal in place of the 262 KC5 signal of Step 2

as shown in the diogram. Adjust L104 for o peck negative reading of the VTVM, Remember
ta reduce the input signal level as necessary to maintain obout =1 to <1.5 wlts,

Step 4. First IF - Set the sector switch counterclockwise, to the lowest sectar.
Apply an unmadulated 1650 KCS signal to pin & of V102 ot shewn in the diogram. Adjust
the TOP slugs of T102 and TI07 for a peak reading on VIVM, maintaining -1 to =1.5
valts as in Step 3.

Step 5. RF and Mixer - Set the sector and channel switches to receive chonnel 12,
Apply on urmedulated 27,1 MCS signal to the antenna input connector J101. Adjust
L10Z and T101 fer a peak reading, agoin maintaining =1 to =1.5 volts os in step 3 and 4.

Trorsmitter

Connect the transmitter RF cutput to an RF power meter and 50 chm dummy load. To
activate the wrarsmitter for these adjustments, press the microphone switch,

Step 6. Mixer ond Driver = 5et the sector and channel switches to receive channel
12. Connect the RF sutput inte a 50-ghm dummy load. Connect the WTVM between the
pin of L108 and ground as shown in the diagram. Adjust the BOTTOM slugs of T102 and
T107, and L108 for peak WTVM reading. Check for proper adjustment by shorting crystal
Y102 (see diagram for location). |f the odjustments were correct, the meter reading
should drop to zero.

Step 7. RF Cutput - Set up the field strength meter or the thru=line RF power meter
to measure the output of the trarsmitter. Set the sector and channel switches as above to
charnal 12.

Using the RF thru-line mater: Set the meter to read Power Output of Incident Power.
Adjust L106 for o peak RF thru=line meter reading. Mow odjust C152 for o peok reading

-77-



ond repeak L10& again, Continue alternate tuning of €152 and L1046 until ne further
improvement can be noted on R.F, thru-line meter,

This completes the entire olignment procedure for the transceiver. Return the
chassis to the cabinet, reconnect the antenna and power cables, ready for operational
LS .
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TUBE

Pin 1 Fin 3 Pin 3 Pin 4 Pin 5 Pin & Pin 7 Pin 8 Pin @
SAZB VI *30K *50K 75 .4 o 2 meg 0 ATK
6AZE V102  *50K *50K 100 oA 0 47K 0 S0k 100K
&BES VI0G 47K 100 o .5 *50K *350K 2.2 meg
&BAS V108 0 1] .4 N *50K S0k 100
&BJY W05 0 180K 2 0 2 meg 56K 100K
12447 V104 *30K 47K 4.2 0 o *50K 4.7 meg 2.2K A4
AGWE V107 1 meg 180 *50k .5 .2 *50K 170 56K *50K
GHBAS V104 2 meg 0 A 0 * 50K *50K 100
&D55 VI 10k o4 & * 3K #50K
*This it @ B+ point and takes a while to come up to a higher resistance, Any reading above 50K is normal.
COMDITIONS
L. OFF.

PWE. OFF

Channel 8 Selectar extreme CCW. PWR. Cable OFF.

Meter is connectad from point of test and cheassis,
FESISTAMCE MEASUREMEMNT CHART

-31=



TLIBE Pin 1 Pin 2 Fin 3 Fin 4 Pin 5 Fin & Pin ¥ Pin & Pin ¥
VIOl 6428

Receive 230 110 1.5 6.2 AC 4] -.8 4] 0 0
Traramit —— 0 a 6,2 AC 1] -25 10 150 ===
W02 sAZ8 175 107 L 55 6.2 AC ] 0 0 172 =20 Maox.
Y103 &BE& 0 & &,.2 AC 12,4 AC 235 &7 -4

V104 sBAS 0 0 6.2 AC i 215 167 1.1

—IF_Amp

W05 sBJ7 0 o -— 4,2 AC 0 100 110 ] a
W06 124X7 235 0 0 0 (i} 220 1] 0 6,2 AC
V108 4BAS

Receive o 0 6.2 AC  12.4 AC 240 0 .15

Transmit -— 0 §.2 A 12,4 AC 170 100 1.35

V107 D55

Receive i &5 .2 AC 12,4 AC 280 280 eeme-

Transmit 7 a *182.5 155 ————-

V107 4GWa

Receive 0 110 265 12.4 AC &, 2AC 280 & 0 210
Transmit o0 32 240 12,4 AC &, 2A0C 255 a8 0 170

*Transmitter on and volts read at junction of R113 and C179
#Transmitter on and velts read ot jumction of R112 and R148

== Indicates paints not to be measured,

COMDITIONS

115V AC line scurce. Receiver on Channel 8. 50 ohm dummy lood connected to Antenna
Reading faken W/20K ohm per volt meter. M.L. OFF; Transmitter properly ADJUSTED.

VOLTAGE MEASUREMEMT CHART




SCHEMATIC DESIGHATION

101, €108,

cloz, €103,
C110, C1186,
C120, C121,
C153, C156,
CI177, C178,

107, €128

Cl1, €112,
C134, €135,

Cl8e

C113, C124

Cilg, €123

€135, €155,

Cl147

Cl104,
C17,
c1z22,
€158,
C179

C125,
€137,

C181

C105,)
C118,)
C144,)
C160,)

C126,)
C184,)

127, €129, €130, C131,)
€132, €133, C143, C164,)

Clea

)

C13s, C145, Q150, €181

C138, C139

C140

141

C142

PARTS LIST CB-23

DESCRIPTION

CAPACITOR, Dur-Mica DM=-15

TOMMF £10% 300V

Dise Ceramic

LODIMFD, GMY, 1000V

Dur=Mica DM-15
4TMMF +10%, 500V

Dise Ceramic

LOIMFD +B0-20%, 600V

Dur-Mica DM-15
ADSMMF + 2%, 100V

Dur=Mica DM=15
B20MMF +35%, 100V

Dur-Mica DM=15
1MMF + SMMF, 500V

Disc Ceramic

JOZMFD +80-20%, 500V

Dur-Mice DM=15
J00MMF +109%, 500V

Dur-Mica, DM-19
J000MMF 1%, 100V

Dur-Mica DM-15
F20MMF+ 1%, 100V

Dur=Mica DM-1%
1770MMF +1%, 100V

Dise Ceramic

LODEMFD, GMY, 1000V

-33=

PART MO,

K23005-8

MZ3034-20

K23006-4

M23034-19

K23006-131

K23006-132

K2300e-36

M24034-27

K23006-128

K2a027-28

K23006-140

K23027-30

MZ3034-10



SCHEMATIC DESIGMNATION

143

Cl44

Cl48

Ci52
C157, €187

159

Cléé

Cl&7

Cla8

Cla?, C170

1A

C171A
C1718
C171C
171D

C173, C174, C175, C174

C180

Clgz

cle?

CRI1O1, CRIOZ

CAPACITOR, Varicble, 1.9-15, BMMF

RECTIFIER, Silicon (1M3756)

DESCRIFTION

Electrolytic

40MFD, 350V

Dur-Mica DM-15
SO0MMF +10%, 500V

Trimmer &65-340MMF

Mylar, .1MFD, 400V

Dise Ceramie

LO05MFD + B0=-20%, 300V

Metal lized Paper
Tubular TMFD, 2004

Dise Ceramie

LOTMFD +20%, 500V

Dur-Paper

JSMFD +10%, S00V

Dise Ceramic

JOOTMED G, 2000%

Electralytic

40-40-40/100

AOMFD = 350V
40MFD = 350V
A0MFD - 350V
100MFD = 25V

Feed=Thru

1500MMF +80-20%

Dur=Mica DM=15
BMME =, SMMF, 5S00%

Temp, Compensating

47MMF + 5%

Mylar, .1MFD, 400V

-34-

FART MO,
kK34a02-G3

K23073-83

K23006-130

K239351
K23927-4

MZI034-37

K23005=7

MZ3034-16

K23045-8

M230E4-50

K15504-73

Part of C171
Part of C171
Part of C171
Part of C171

K230%4-1

K23006-73

K23010-7

K23727-4

M41223-1



SCHEMATIC DESIGHATION

G101
no

101
J10z2
J103

K101

L101

Lioz2
L103
L104
L105
L10&
Lio7
Lioa

I
K101
R102

R103, R10S, R134, R154,)
R159 )

R104, RIO7, R108, R117,)
R119, RI39, R156 )

R105, R109, R114, R120,)
R137 )

R110
k112
RIS

R115, R127, R135, R134,)
R157 ]

R11&
k121

R124

R125

DESCRIPTION
YWIBRATOR
LAMP, Incondescent te7

CONMECTOR, Receptacle (Antenna)
PHOME JACK
CONMECTOR, Female

RELAY, 4 PDT

CHOKE, R.F. Plate, 25 Mh

COIL, Mixer Grid

COIL, H.F. Osc. Plate

COIL, 2nd Conversion Tank

CHOKE, 2nd Conversion Cathode, 100 Mh
COIL, Final Tank

CHOKE, P.A. Shunt Feed

COIL, Driver Flate

METER
MICROPHOME
RESISTOR, Fixed, 180a #10%, |/2 W

100K +10%, |/2W

2.2K +10%, 1/2W
100 o+ 10%, 1/2W

18K +10% 1W
&6.BK +10%, 1/2W
10K +10%, 1/2W

&K +10%, 1/2W
33K +10%, 1W
56K +10%, 1/2W
" Var, ] IMEG +30%, 1/4W
" LIncledes 5104

MEG +30%, 1/4W
Includes S103

=15-

PART MO,
K.31038-1
K15004-1
K14111-1
K41113-2
K16085-3
E40417=1
K42356-21
K39135-1
K3%135-1
M3IFN3P-2
K42355-22
M3IFNI7-1
K3%161=1
M3 38-1
K37191-1
P39190-1
K19309-31

K19309-97
K19309-57
K19309-25

E19310-79
K12300=-52
E19308-73
K19309=-80
K19310-85
E192309-91
K15382-10

K15382-9



SCHEMATIC DESIGMATION DESCRIPTICHH

k124, R138, R153 RESISTOR, Fixed, IMEG +10%, 1/2W

R128 " Yar., 170A

R131 " Fixed, 4.7MEG +109%, 1/2W

::gi " " 4.7K £10%, 1/2W
: " 10K +10%, 1W

R141, Rl142 " " 2?0:'.110%:. W

k143 " " 470K £10%, 1/2W

R1dd " " T0n MO0, 2W

Rl145 " " 1000 +10%, 2W

R144 : "OTK £10%, 10W

R147 " " 15K X100, 2w

E148 . " 1.5K £10%, W

R1.50 " " P10 o +5%, 1/2W

R151 " " 220K 2107, 1/2W

R152 " " 3.IMEG £10%, 1/2W

k155 " " 22K #10%, 1/2W

R158 " " TE +10%, 1/2W

R140 " " B2K £10%, 1/2W

k141 " " J3K 210%, 12w

5100 SWITCH, Selector

5102 SWITCH, Channal

5103 "

S'Im n

=P1a1 SPEAKER

T TRAMSFORMER, Antenna

102 g 1st High I.F.

T103 " Ist Low | .F.

Tio4 - 2nd Low |.F,

TI0s " Modul arien

TI0G " Power

To7 " 2nd High I.F.

Vidl, vioz TUBE, Electron, 4AZ8

V103 TUBE, Electron, &BE&

V104, V108 TUBE, Electron, 6BAS

V105 TUBE, Electron, &BJ7

W04 TLIBE, F.lEi‘.rrl:u‘!u, 12867

VI10Y TUBE, Electron, 6GWE

V109 TUBE, Electron, 6055
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PART MO,

K17307=-121
K1%444-]

K19309-137
K1%30%-65
K19310=73
K1%310-35
K17309-113
K19304-154
K19304=153
K193a7-1
K19304=45
K17304=-22
K19309-207
K19309-105
K19309=-133
K17309-81
KI19305-49
K19309=25
K19309-85

K371 54=1
K39155-1
Part of R125
Part of R124

M3P057 -2

k391361
M3P141 -1
M3P170-1
M3 70-1
K32035-2
T39169-1
M37140-1

K16374~1
K14284-1
K16283-1
K16397-1
K16300-1
K40724-1
K40725-1



SCHEMATIC DESIGMATION DESCRIFTICHM
%101 CEYSTAL, 1650KC
Y102 " 1750KC
Y103 " 1850KC
Y104 " 2531 5KC
Y105 " 25325KC
Y1086 " 25335KC
Y107 " 25355KC
Y108 . 25365KC
Y109 " 25375KC
Y110 " 25385KC
Y111 . 25405KC
£102 RC-Printed Metwork

Diode Detector, AVC-Limiter

MISCELLAMEOQUS PARTS

DESCRIFTION

Line Cord Assy

Fuse Cartridge, 1 AMFP

Battery Cord Assy

Fuse Cartridge, 6-1/4 Amps, Slo-Blow

Instruction Book

Screw, #10 Self-Tapping Bd Hd, 1/2° Long (for Dash Board Mrg)
Microphone Clip

Cable Connector Plug

Screw, "6 Self-Tapping Hex Head (for Mtg Chassis to Cabinet)
Washer, Flat #5, 5/16 O.D. x 5/32 1.D. x .032 Thk

Knob LARGE

Knob SMALL

Bead Chain, Endless Loop

Serviece Manual
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PART NO,

M3IR193-1
M3?193-2
M3P1573-3
M39210-1
M3%210-2
M3IF210-3
K3F210-4
M3?210-5
M3F210-4
M3IF210-7
M39210-8

K3g885-1

MIFIT4-G1
K13%928-3
M3 75-G1
K31010-1
41391-2
k40127-4
K37211-1
K15071-1
E10080=-53
K10007-237
K3¥1 541
K39195-1
K35572-4

K52785-1



CB CHAMMELS COVERED:

METER:

POWER SLIPPLY:

TUBE COMPLEMEMT:

128X7
GALE
GAZE
&BAL
GBJ7
&GWE
&055
6BAS
GBE&

RECEIVER SECTION:

CB-23 TECHMICAL SPECIFICATIOMS

23 Receive, 23 Traramit, both functions simultanesus and
erystal cantralled (all crystals supplied)

Both transmitting and receiving indication

Duwal-115V &0 cycle AC, /12 V DC interchangeable.
Mo modifieation required. Primary power selection
accomplished by choice of power cable,

2nd eonversion oscillater and audic preamp
EF omplifier and LF ascillatar

13t mixer, 1st conversion cscillater

IF amplifier

Detector, limiter and squelch

Audio amplifier audio power amplifier
RF power amplifier

Diriver

Znd Mixer

Plus 2 silicon rectifiers ond vibrator for
12V DC supply

+3 KC VERMIER TUNING COMTROL= (no effect on transmit frequencies)

DUAL CONVERSIOM - Superheterodyne using 262 KC last IF for high selectivity

BAMDWITH= 4 KC af & db down

16.5 KC at 40 db down

SEMSITIVITY- .8 uV input will produce maximum audic output

SIGMAL-TO-MOISE RATIO= better than 1 uV for a 10:1 signal-to=noise ratio

SQUELCH- Adjustable

MOISE LIMITER=- Highly effective self-adjusting series type
AUDIC QUTPUT= 2 /2 watts to built-in PM speaker
HEADPHOME JACK- Cuts off speaker for personal listening
TRAMSMITTER SECTIOM:

POWER QUTPUT- 2 |/2 watts minimum over complete range of 23 channels for legal input
of 5 watts

MODULATION= 100% assured, “hi=level" type

MICROPHOME- High quality ceromic push-to-talk type,
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