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INTRODUCTION TO CITIZENS BAND RADIO

Two-way radio servicing is one of the fastest-
growing and most profitable fields in electronics to-
day, and looking ahead one can see indications of
even further expansions.

ABOUT THE EQUIPMENT

A large percentage of the low-powered two-way
equipment on the market is the direct result of the
Citizens radio service. Introduced to the public back
in 1949, this service for the first time permitted
short-range radiotelephone communications in con-
nection with either business or personal activities.
At that time, all operation was confined by law to
frequencies in the UHF region between 460 and 470
me. Only two classes of licenses—A and B—were
available, and any citizen of the United States 18
years of age or older was eligible.

Class-A equipment was permitted to operate
with a maximum input power of 60 watts to the final
stage of the transmitter, as opposed to only 5 watts
for Class-B units. This of course meant that, all
things being equal, a Class-A station could provide
more reliable communications over a greater area.
Moreover, a number of frequencies were available
for Class-A operation (see Table 1), whereas Class-
B units were permitted only one (465 mc).

Eventually, some reasonably priced Class-B
equipment began appearing on the market. This of
course boosted the popularity of Class-B units,
especially among those who could not afford the
more expensive Class-A units.

Still, CB radio was not too popular—and cost
was not the only reason. For one thing, the operat-
ing frequencies assigned to both classes limited their
usefulness. Unlike lower-frequency radio waves,
which tend to bend and be reflected from objects
enroute to the receiving antenna, UHF waves act
like a beam of light. That is, they travel in more or
less a straight line between the transmitting and
receiving antennas, and are attenuated (or even
blocked completely) by intervening objects such as
trees, buildings, or terrain. Because of these line-of-
sight characteristics and the relatively low-power
limitations of CB equipment, reliable communica-
tion was limited to a short distance—sometimes only
half a mile or so.

Not until the new Class-D service was introduced
in the fall of 1958 did CB radio get off to a real start.
At that time, the FCC reallocated a space in what
formerly was the 11-meter amateur band for use by
the Class-D service. Twenty-two channels ranging
from 26.965 to 27.225 mc were assigned exclusively

464.75 465.25 465.70 466.15
464.80 465.30 465.75 466.20
464.85 465.35 465.80 466.25
464.90 465.40 465.85 466.30
464.95 465.45 465.90 466.35
465.05 465.50 465.95 466.40
465.10 465.55 466.00 466.45
465.15 465.60 466.05

465.20 465.65 466.10

Table 1. Class-A frequencies (mc).

During the early days of CB radio, equipment
for either class was expensive. This was especially
true for Class-A units, which had to meet much
more rigid FCC requirements in connection with
frequency tolerance, etc. Production of CB equip-
ment was more or less on an experimental basis
anyway, because it was hampered by the many
problems associated with equipment operating at
ultrahigh (UHF) frequencies.

26.965 27.035 27115 27.185
26.975 27.055 27.125 27.205
26.985 27.065 27.135 27.215
27.005 27.075 27.155 27.225
27.015 27.085 27.165 *27x255
27.025 27.105 27.175

* SHARED WITH STATIONS IN OTHER SERVICES

Table 2. Class-D frequencies (mc).

for Class-D operation, and shortly thereafter a
twenty-third channel (27.255 mc) was made avail-
able on a shared basis with stations in other services.
Table 2 lists the Class-D frequencies. Notice that
most are separated by only 10 ke, whereas those for
Class-A operation are separated by 50 kc. This
means Class-D equipment must be quite selective;
also, the bandwidth occupied by the transmitted
signal must be held within specified limits. Some
Class-D channels are separated by more than 10 ke,
where the Class-C frequencies are interspersed. The
Class-C service is used solely for remote control of




model airplanes or boats, garage doors, etc.; radio-
telephone communication is not permitted.

Through the Class-D service, Citizens-band radio
now provides the public with a practical means of
communication. The lower frequencies used in Class-
D operation overcome, to some degree, the line-of-
sight characteristics experienced at UHF. Thus, not
only is a somewhat greater range provided, but also
better coverage within a given area.

CITIZENS-BAND RADIO AND THE TECHNICIAN

Many persons had never even heard of Citizens-
band radio until the Class-D service was announced.
Since then, however, its popularity has swept the
country and it now represents big business. As an
example, the FCC issued close to 110,000 new CB
licenses in 1960, and it expects to greatly exceed
even this number by the end of 1961. Some licensees
purchase only a mimimum number of units; on the
other hand, many businesses buy enough to equip
a fleet of cars or trucks. What does all this mean to
the service technician? Simply that tremendous op-
portunities await those who are equipped to install
and maintain two-way equipment. The service tech-
nician who gets in on the ground floor can build up
a profitable business.

At present, CB radio can be found almost every-
where—on boats, trains, tractors, planes, and in
cars, homes, and offices. It serves business, industry,
state and local governments, civil defense, or simply
provides a means of personal communications be-
tween individuals.

The business of servicing CB radio is almost un-
limited. Many technicians specialize in two-way
radio equipment exclusively; others include it in
with their regular radio and television repair work.

WHO CAN SERVICE CB GEAR?

Not just anyone can service CB equipment—or,
for that matter, any other type of two-way radio
gear. The FCC states that any repairs, modifications,
or adjustments which can affect proper (legal) op-
eration must be performed by, or under the direct
supervision of, a person holding a second-class or
higher commercial radiotelephone license. When
such repairs or adjustments are made by an unli-
censed person, however, the responsibility for proper
operation afterward rests with the holder of the com-
mercial license. Regardless of how much a person
may know about two-way radio, he must not at-
tempt to service two-way equipment unless either
requirement is met.

These restrictions would seem to present some-
what of a problem to manufacturers of CB radio
kits. However, there is a simple solution whereby
persons with little or no technical knowledge can
assemble and put such equipment into operation
legally. Critical circuits such as the oscillator—
which might cause illegal operation if not assembled
and adjusted properly—are wired, pretuned, and
sealed at the factory. This is necessary to conform
with FCC regulations and thus make it possible for
a person with no commercial radiotelephone license
to assemble a kit. Naturally the manufacturer is no
longer responsible for proper operation of the equip-
ment after a seal is broken or the adjustment tam-
pered with.

Some minor repairs—such as replacing tubes,
repairing or installing antenna connectors, or re-
placing defective components in the receiver section
—can be made by unlicensed persons. However,
some tubes should not even be replaced except by a
qualified person. For example, replacing a tube in a
fixed (but not crystal-controlled) oscillator stage
of a Class-B transceiver operating in the UHF range
often requires readjustment of this circuit to put
the unit on frequency. The best policy for an un-
qualified person to follow is this—if not sure about
what can or cannot cause illegal operation, he should
not attempt any maintenance!

The FCC is concerned only with the operation
of the transmitter—not the receiver. There is one
exception, however, and that is the transceiver. Most
Citizens-band equipment is of this type, in which
certain stages function not only as part of the re-
ceiver, but also become part of the transmitter when
the push-to-talk button is depressed. Hence, it is
possible that repairs or modifications in the receiver
circuits of some transceivers could cause illegal op-
eration when the unit is transmitting.

It's best, then, for a technician who plans on
servicing and installing CB radio equipment to ob-
tain at least a second-class radiotelephone license.
There are a number of books that will help in pre-
paring for the examination.

The test itself is not too difficult. The average
service technician has a rather wide technical back-
ground anyway, and with some additional study
along the proper channels he should have little
trouble making the grade.

TEST EQUIPMENT NEEDED

Most service shops already have the basic test
instruments needed for servicing CB equipment. A
VOM with a sensitivity of at least 20,000 ohms per
volt will be very helpful, along with a VTVM.

When circuit alignment becomes necessary, an
accurate and stable signal generator (preferably
crystal-controlled) will be needed. It should be ca-
pable of covering frequencies from 150 ke to 30 mc
and have grovision for modulating the output signal.
Also, it should be capable of delivering a signal of
less than one microvolt, for the purpose of checking
receiver sensitivity. Such a generator is also quite
useful in tracking down defects within the circuitry.

The best method of checking tubes is by substi-
tution; however, a general-purpose tube checker will
prove useful for confirming shorts, leakage, low emis-
sion, and other types of tube defects—some of which
are not always readily apparent.

Some type of DC power supply will be needed
for the bench, since most CB units operate from DC
as well as AC. A DC bench supply can be made by
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Fig. 1. A 6/12 volt DC bench power supply.



connecting storage batteries together, as shown in
Fig. 1. This arrangement will suffice; however, it does
require somewhat more space than the battery-
eliminator type. The filtered power supply used for
servicing transistor and hybrid radios is preferred.
It should deliver both 6 and 12 volts DC and be ca-
pable of being varied above and below these values
to simulate the DC voltage variations encountered
during normal operation. It should also deliver suf-
ficient current; one designed to provide 10 amperes
continuously or 20 intermittently is adequate.

Several other items will be needed before two-
way equipment can be serviced effectively. Some are
absolutely necessary; others are merely refinements
that will make the job that much easier.

First is some type of dummy load, to be used
during transmitter adjustments. It can be either a
commercial dummy antenna, or strictly “home-
brew.” Fig. 2 shows an easily-built dummy load.

If Class-A or -B Citizens-band equipment is to be
serviced, another signal generator is required. It
must provide signals up to 470 mc and be extremely
accurate. If the signal attenuator is calibrated in
microvolts, this will also be helpful.

CONNECT
JUMPER TO COMPLETE
CIRCUIT

SOLDER

SOLDER

COAXIAL NO. 47 PILOT LAMP
ANTENNA CONNECT il

SHORT PIECE OF BUSS WIRE

Fig. 2. A simple dummy load.

Because of the relatively small plate input power
permitted for Class-B, -C, and -D operation, it is
important that the transmitter provide the maxi-
mum output power (without exceeding the legal
input, of course). A valuable instrument for measur-
ing the output of a transmitter is the RF wattmeter.
Two types are in use—the terminating and the in-
the-line meter. The former terminates the trans-
mitter with the proper load impedance and, at the
same time, provides an indication of the RF power
output in watts. The in-the-line type reads the watt-
age (when connected in series with the antenna
lead) but does not act as a terminating load. There-
fore, the transmitter must be terminated by some
other means. There are instruments available which,
although not providing an actual measure in watt-
age, give an indication of relative RF output and
indicate when the maximum is attained. These de-
vices usually cost much less than a wattmeter and
will suffice in many cases. If an RF wattmeter is
already on hand, so much the better.

Checking the operating frequency of transmit-
ters is a routine procedure around the shop; in fact,
it should be part of every service job. For this, some
type of frequency meter is required. It also is avail-
able in several forms and most are fairly expensive.
One of the most popular types is the heterodyne
frequency meter. With this instrument, the signal
from a built-in oscillator is heterodyned with the
transmitter signal. The meter is adjusted for a zero

beat, and the frequency of the signal in question is
then determined directly from the dial indicator or
from a scale.

Another type of meter has a crystal-controlled
reference frequency generated within it, and reads
the difference between this frequency and the one
being measured.

Regardless of the meter used, its accuracy is very
important. Class-D transmitters, for example, must
operate within a frequency tolerance of .005%. At
a frequency of 27.005 me, this means the signal can-
not deviate more than =+1,350 cycles per second.
The frequency meter should be accurate within at
least .0025%. If Class-A equipment is to be serv-
iced, the meter will have to be even more accurate,
since the frequency tolerance here is only .0019%.
The frequency tolerance of CB equipment varies not
only between the different classes, but also with the
type of operation (base or mobile) and the power
input.

Another instrument that can be used to advan-
tage is the SWR (standing-wave ratio) meter, which
will be discussed shortly.

SERVICING ASPECTS

Those who have had no experience with two-way
radio equipment will find it quite different from
radio and television. Although the basic principles
for servicing are essentially the same, the procedures
differ somewhat. Now the service technician will be
confronted with squelch circuits, RF power ampli-
fiers, power oscillators, and other unfamiliar circuits
that have not yet found a place in broadcast-type
radio and television sets.

Antennas

The average technician, even though he has had
considerable experience in selecting and installing
receiving antennas, will now be concerned with the
transmitting aspects of antennas, such as standing-
wave ratio (SWR), RF loss in the feed line, and
effective elevation.

Obtaining an impedance match between a trans-
mitter and its antenna is necessary for maximum
signal transfer in any transmitter, but is even more
so in CB equipment. Here the power is relatively
small; hence, a good match will permit all the avail-
able signal from the transmitter to reach the radiat-
ing element of the antenna. When the impedance
of the antenna does not match that of the trans-
mitter output, a portion of the signal sent to the
antenna is reflected back down the transmission line.
The amount of reflected power or standing waves on
the line depends on the extent of the mismatch. Re-
flected power represents a signal loss, since it serves
no useful purpose. (There will always be a certain
amount of loss, but it should be kept to a minimum.)

An SWR meter is a valuable instrument for two-
way radio servicing, and its cost is low considering
its purpose. Placed in series with a transmission line,
it will show the amount of power being reflected.
This is expressed as a standing-wave ratio; typical
readings are 1:1, 2:1, or 3:1. The lower the ratio,
the better. A ratio of 1:1 or 1.5:1 is pretty good; 2:1
isn’t bad, but could be improved. High SWR read-
ings can usually be traced to improper length of one
or more antenna elements for the frequency of oper-




ation, improper antenna, etc. Antenna height and
surrounding objects will also influence the SWR.
When operation is planned over several CB chan-
nels, the SWR readings will vary somewhat with
the operating frequency.
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it does provide a fair degree of sensitivity and se-
lectivity with a minimum of components. A basic
superregenerative circuit is shown in Fig. 4.
Except for crystal-controlled oscillators, squelch
circuits, and RF power amplifiers, most circuits en-
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Fig. 3. Block diagram of a dual-conversion superheterodyne receiver.
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Fig. 4. A basic superregenerative receiver.

One of the most important things to remember
about CB antennas—or any other type of two-way
radio antenna for that matter—is to install it as
high as possible. Even with a mere 5-watt input,
effective communications can be provided over a
considerable area as long as the antenna location is
selected wisely. FCC restrictions limit the height of
CB antennas to 20 feet above the man-made or
natural structure on which they are mounted. This
presents somewhat of a problem as far as height is
concerned. If the antenna is mounted on the ground
it must not exceed 20 feet. This same antenna, how-
ever, can be mounted up to 20 feet above the roof
of a 200-foot building and still be legal. The idea is
to install it at a point of maximum effective eleva-
tion and thereby take full advantage of available RF
power.

Receivers

Another point should be remembered in connec-
tion with the servicing of CB equipment: low-pow-
ered radio signals call for extremely sensitive receiv-
ers. Moreover, since the channels are separated by
only 10 ke in the Class-D service, the receivers must
also be extra selective if adjacent-channel interfer-
ence is to be avoided. For these reasons, most re-
ceivers are of the dual-conversion type shown in
Fig. 3. The only basic difference between it and a
conventional superhet circuit is the addition of a
second converter stage. Its purpose is to convert the
high IF output of the first converter to an even lower
value, thereby increasing both the sensitivity and
the selectivity. Some manufacturers use a super-
regenerative circuit rather than a superheterodyne
circuit. Although not as efficient as the superhet,
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countered in Citizens-band equipment will be fa-
miliar to the service technician. The RF oscillator
in CB receivers may or may not be crystal-controlled,
but those in the transmitter almost always are. Some
receivers have an oscillator circuit that can be
changed back and forth from erystal-controlled to
tunable by means of a switch. Such a circuit is shown
in Fig. 5. When switch SW1 is in position 1, the fre-
quency of oscillation is determined by crystal M1,
and in position 2 by crystal M2. In position 3 the
receiver is continuously tunable over the band by
means of tuning capacitor C1. Except for the crys-
tals and the switching arrangement, this is a con-
ventional oscillator circuit.

Other stages such as the RF and IF amplifiers
or the audio and power amplifiers and detectors are
usually of conventional design and may vary only
in component values, methods of coupling, ete. In
most CB transceivers the conventional first audio
stage of the receiver acts as a speech amplifier dur-
ing the transmitting function, and the audio-output
stage doubles as a modulator to give the carrier its
voice. The servicing procedures are the same for
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Fig. 5. A combination fixed-frequency and tunable oscillator.



these circuits as for any other types of radio equip-
ment, and the usual precautions about unnecessary
disturbing of adjustment and lead dress when re-
placing components in RF and IF circuits should be
followed.

Recently a number of transistorized CB trans-
ceivers ranging in size from coat-pocket units to
hand-carried jobs have appeared on the market.
Often these units contain printed-circuit boards,
which require special attention. For example, be sure
a suspected component is defective before removing
it from the circuit because other components, usu-
ally spaced very close together on the board, are
easily damaged. Also be sure to use a low-wattage
soldering iron when removing components, to pre-
vent damaging the board.

In addition, be cautious when checking transis-
tor circuits with an ohmmeter. The voltage from
some ohmmeters is high enough to damage com-
ponents.

Most tests in transistor circuits can be performed
with a good VOM; special equipment need not be
purchased for this purpose. Numerous books are
available showing how transistors themselves can be
tested with an ohmmeter. Of course, those who in-
tend to specialize in transistor equipment servic-
ing will find special test equipment a time saver.

Transmitters

The transmitter circuits in CB equipment are
very simple. Some have nothing more than a crystal-
controlled power-oscillator stage that feeds directly
into the antenna system. However, most have a final
RF amplifier following the oscillator. The most im-
portant consideration in servicing CB transmitters
1s to make sure the unit is operating on the correct
frequency. The fact that crystals are guaranteed to
operate within a specified tolerance does not mean
they cannot operate off-frequency. (In fact, they
often do.) Off-frequency operation can be caused by
using the wrong type of crystal or tampering with
the correct one, improper tuning (tuning up on the
wrong harmonic, for example), replacement of parts
with those having the incorrect value or tolerance,
and failure to retune after replacement of the oscil-
lator tube—to name just a few. All defective com-
ponents in critical circuits such as the oscillator must
be replaced with those having the same value. By
the way, don’t make the mistake of installing a
standard fixed-value component for one that is
temperature-compensated. The results may be sat-
isfactory for fifteen or twenty minutes, and then off-
frequency operation may result due to drift. The
two biggest reasons for violation notices issued by
the FCC to CB’ers are improper and off-frequency
operation. A large majority of the latter are caused
by unqualified persons tampering with equipment.
Retuning the transmitter RF stages for maximum
efficiency, checking the plate power input to the final
stage, and checking the operating frequency should
be part of every service job—even though only a
tube has been replaced. The plate input power is
computed by multiplying the plate voltage and the
plate current in the final RF stage.

In multichannel transmitters, all adjustments
should be made with the selector set on the center
frequency. For example, if Class-D Channels 1, 2,
and 3 are to be used, the selector should be in the

Channel-2 position. This will provide compromise
operation over the other channels. In checking trans-
mitter operation, the amount of RF power output
will vary somewhat on different frequencies.

After completing transmitter repairs, checkmg
operation on all available channels, and makmg
necessary adjustments, make a final check of the
frequency under varying voltage conditions. For
units operating from AC, a Variac or similar device
capable of producing a variable-AC source voltage
will have to be used. An adjustable 6/12VDC supply
will be needed for DC equipment. When the fre-
quency of a unit designed to operate on 115 volts
AC is being checked, it is wise to vary the source
voltage from, say, 95 to 130 volts. Tﬁe operating
frequency should remain within the legal limits
while this is being done. Batterﬂ-operated sets can
likewise be checked by varying the 6-volt DC source
from 15 to 7.5 volts, and the 12-volt source from 10 to
14 volts.

Power Supplies

Most CB equipment is designed to operate from
more than one source voltage. Some operate strictly
from AC; others use a universal power supply, per-
mitting operatmn from AC as well as one or more
DC voltages, The universal supply not only makes
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Courtesy Utica Coammunications Corp.

Fig. 7. Individual power plugs used with universal supply in Fig. 6.

the equipment more versatile, but also helps in pin-
pointing troubles. For example, a unit might work
all right on AC, but blow fuses when connected for
DC operation. The trouble can be traced very
quickly to the DC portion of the power supply. A
universal power-supply circuit is shown in Fig. 6.
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Those who have serviced some of the older auto
radios should be familiar with vibrator power sup-
plies. Notice the conventional full-wave AC power
supply at the bottom, Directly above is a vibrator
type designed for either a 6- or 12-volt DC input. A
single multielement socket on the transceiver accom-
modates all the inputs, with individual plugs (Fig.
7) between the different voltage sources and this
connector. Each plug is labeled with its function so
that, when connected to the transceiver, it will pro-
vide the proper connections.

Noise

Noise is a big problem in CB equipment, par-
ticularly at Class-D frequencies. The chief com-
plaints will be generator whine, ignition noise, and
static. Although most Class-D units incorporate
noise-limiting circuits, they are not always adequate
and additional noise-limiting devices must be used.
It is true that the conventional bypass capacitors
installed on the generator, voltage regulator, coil,
and distributor will eliminate noise in the standard
auto broadcast receiver. However, they are quite
ineffective at 27 mc, because of the inductance in-
troduced by the foil windings. Where noise is a
problem, such capacitors should be replaced with
noninductive coaxial types.

A HELPING HAND

To effectively service any type of radio equip-
ment you will need a schematic diagram. This is
especially true when working with unfamiliar cir-
cuitry. Replacing defective components in CB
equipment with the exact value is important, and
sometimes even mandatory. The following material
contains schematics of current Citizens-band equip-
ment, together with complete servicing data, in-
cluding parts lists, tube and component layout and
identification, and alignment instructions.
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ALIGNMENT INSTRUCTIONS

RECEIVER

Turn Gate Control (R2) to off.

. Connecta signal generator tunedto 455KC (400

Mod. ) thru , lmfd to pin 2 of V2A (Mixer), com-
mon to chassis, Connect a DC VTVM to point
<ﬂt>. Adjust Al, A2, A3, and A4 for maximum
deflection,

2. Change connection of signal generator to the

antenna socket and retune generatorto 27, 085KC
(Channel 11), Adjust A5, A6 and A7 for maxi-
mum deflection,

TRANSMITTER

1. Connect a 529 dummy load to antenna socket.

Using a Frequency Meter, adjust A8 tofrequency
indicated on osc. crystal for zero beat, (within
100 cps.)

Connect DC probe of VTVM to point @ , com-
mon to chassis. Adjust A9 on channel ll for
maximum deflection of VI'VM and then back off
about 10% on the long slope. (When the crystal
oscillator is tuned in one direction the output
will increase slowly -- long slope -- then sud-
denly fall off).

. Connect DC probe of VITVM to point , com-

mon to chassis. Adjust AlO for maximum de-
flection (approximately 30 volts),

. ConnectDC milliammeterto twoscrew terminal

strip and adjust Alland Al2 alternately until the
meter reads 25ma. Care should be taken not to
exceed this current, otherwise the maximum
legal plate input of 5 watts will be exceeded.

. Adjustment Al3 is intended to cancel out the in-

ternal wiring inductance between the pi section
load capacitor and the antenna coaxial feed.
The output of the transmitter is designed to
match from 25 to 75 ohms. This adjustment
(A13) may also be used to compensate for a
standing wave ratio appearing on the coaxial
cable feed to the antenna. An antenna may be
off frequency by several inches and yet be loaded
efficiently by the adjustment of Al3. Al2 is
shorted out of the circuit when fully meshed.
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CITI-FONE MODELS
CD-5/6, CD-5/12

ProTtorAcT® Folder |wi

NOTICE

ONLY THOSE PERSONS PROPERLY LICENSED
BY FCC ARE PERMITTED TO EFFECT REPAIRS
OR MAKE CRYSTAL SUBSTITUTION ON THE
TRANSMITTER PORTION OF THIS UNIT.

MODEL CD-5 12

TRADE NAME Citi-Fone Models CD 5/6, CD 5/12

MANUFACTURER Multi-Products Co., 21470 Coolidge Highway, Oak Park 37, Michigan

TYPE SET AC-Battery Operated 9 Tube Citizens Band Transmitter-Receiver
POWER SUPPLY 110-120 Volts AC (or) 6 Volt Storage Battery (or) 12 Volt Storage Battery
RATING 35 Watts, .36 Amp. @WUT Volts AC (or) 3 Amp, @12, 6Volts DC (or) 6 Amp. @8, 3Volts DC (Recelive)

TUNING RANGE Any 5 of Citizens Band Channels | Thru 22

z1/s-ad ‘9/s-ad
S1IAOW INO4-ILD

ALIGNMENT INSTRUCTIONS

L — — —_—
ALIGNMENT INSTRUCTIONS—READ CAREFULLY BEFORE ATTEMPTING ALIGNMENT
Set Squelch Control fully counterclockwise.
Set Gain Control fully clockwise,
Suggested Alignment Tools: Al Thru A8... GENERAL CEMENT #8282, 86068, 8606-L, 9295, 9440
WALSCO #2526, 2543, 2544, 2545
A9, AlD,..... GENERAL CEMENT #8721, 8722
WALSCO #2519
SIGMAL SIGNAL OUTPUT
GENERATOR GENERATOR METER ADJUST REMARKS
COUPLING FREQUENCY
1, | High side to ungrounded 455KC Across voice Al A2, Adjust for maximum deflection.
tube shield floating over (400v Mod.) coll, A3, A4,
Mixer, Low side to chassis, A5 AB
2.| High side to antenna jack. | Frequency ” AT, A8 i
Low slde to chassis. of channel
in use,

3. USE VIVM A9 Press "Talk" button. Adjust for

AC probe to point maximum deflection.
. Common
to'chassis,

4, Use Field strength| A10 Connect 2TMC antenna (or 50-758 load)
meter or RF Out- to antenna terminals and press "Talk"
put Indicator. button. Adjust AlD for maximum

deflection,

HOWARD W. SAMS & CO., INC. Indianapolis 6, Indiana

The listing of any available replacement part herein does
not constitute in any case a recommendation, warranty or
guaranty by Howard W. Sams & Co., Inc., as to the quality
and suitability of such replacement part. The numbers of
these parts have been compiled from information furnished

to Howard W. Sams & Co., Inc., by the manufacturers of
KZ353

the particular type of replacement part listed. Repro-
duction or use, without express permission, of editorial or
pictorial content, in any manner, is prohibited. No patent
liability is assumed with respect to the use of the informa-
tion contained herein, (© 1961 Howard W. Sams & Co,, Inc.,
Indianapolis 6, Indiana. Printed in U.8. of America
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GLOBE MODEL X-90
(Pocketphone)

Paotoract® Folder WY CircuiTrace |

NOTICE

ONLY THOSE PERSONS PROPERLY LICENSED BY FCC ARE
PERMITTED TO MAKE CRYSTAL SUBSTITUTION OR EFFECT
REPAIRS ON THE TRANSMITTER PORTION OF THIS UNIT.

TRADE NAME Globe Model X-90 (Pocketphone)
MANUFACTURER Globe Flectronics, A Div. of Textron Flectronics, In¢,, Council Bluffs, lowa

TYPE SET Battery Operated Transistorized Portable Citizens Band Transmitter-Receiver

POWER SUPPLY 9 Volts DC RATING I5MA (@ 9 Volts DC (No Signal, Minimum Volume)

FREQ. RANGE Any One of Citizens Band Channels 18MA @ 9 Volts DC (No Signal, Maximum Volume)
1 thru 22 25MA @ 9 Volts DC (Transmit)

ALIGNMENT INSTRUCTIONS

ALIGNMENT INSTRUCTIONS—READ CAREFULLY BEFORE ATTEMPTING ALIGNMENT
Volume control should be at maximum position. Output of signal generator should be no higher than necessary to obtain an
output reading,
Suggested Alignment Tools: Al thru A5 .... GENERAL CEMENT #9440
AB Lo GENERAL CEMENT #8282, 8606, B606L, 9205, 9440
WALSCO #2526, 2543, 2544, 25645

RECEIVER ALIGNMENT

SIGNAL SIGMAL RADIO OUTPUT
GENERATOR GENERATOR DIAL METER ADJUST REMARKS
COUPLING FREQUENCY SETTING

l.| High side thru .0Olmfd to Frequency
base of Receiver Mixer. of desired

Across Voice Coil| Al Adjust for maximum output, then turn

slug clockwise one half turn. Press

Low side to foil along operating the push-to-talk switch several times
board edge. channel. to make sure oscillator starts each
time. If it fails to start, turn the ad-
just further and recheck.
2. i L 4l A2, A3, Adjust for maximum output.

A4

TRANSMITTER ALIGNMENT

3.| Using an RF Output meter, press push-to-talk switch and adjust A5 for maximum RF output, then turn one half turn clockwise.
Press the switch several times to make sure the Oscillator operates. If it fails to start, turn the slug further and recheck,
Adjust A6 and AT for maximum output as indicated on meter. A7 (slug in antenna coil) may not be used.

HOWARD W. SAMS & CO., INC. Indianapolis 6, Indiana

The listing of any available replacement part herein does the particular type of replacement part listed. Repro-

(auoydjarjod)
06~X 13AOW 34019

not constitute in any case a recommendation, warranty or
guaranty by Howard W, Sams & Co., Inc., as to the quality
and suitability of such replacement part, The numbers of
these parts have been compiled from information furnished

to Howard W. Sams & Co., Inc., by the manufacturers of
KZB16

duction or use, without express permission, of editorial or
pictorial content, in any manner, is prohibited, No patent
lability is assumed with respect to the use of the informa-
tion contained herein. (©) 1961 Howard W. Sams & Co., Inc.,
Indianapolis 6, Indiana. Printed in U.S. of America
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Puotoract® Folder

GONSET MODELS

G-11-3303, G-11-3304, G-11-3305

MODEL G-11-3304

TRADE NAME

Gonset Models G-11-3303, G-1-3304, G-1-3305

MANUFACTURER Gonset, Div, of Young Spring & Wire Corp,, B0l 8. Main Street, Burbank, California

TYPE SET

Crystal Controlled Single Channel 9 Tube Citizens Band Transmitter-Receiver

POWER SUPPLY Model G-11-3303: 110-120 Volts AC, 60 Cycles

Model G-11-3304: 12 Volt Storage Battery
Model G-11-3305: 6 Volt Storage Battery

RATING 4,6 Amp. @12.6 Volts DC (or) 9.2 Amp. @6. 3 Volts DC

TUNING RANGE

Any one of Citizens Band Channels | thru 22

NOTICE

ONLY THOSE PERSONS PROPERLY LICENSED BY FCC ARE
PERMITTED TO MAKE CRYSTAL SUBSTITUTION OR EFFECT
REPAIRS ON THE TRANSMITTER PORTION OF THIS UNIT.

ALIGNMENT INSTRUCTIONS

RECEIVER

Connect DC probe of VIVM to point , Common to chassis,
Turn Squeleh Control R2 to maximum clockwise direction.

Use a test transmitter on the proper channel, align Al A2,
A3, A4, A5 and A6 for maximum deflection on VTVM,

(If signal is too strong, remove antenna to reduce signal
strength sufficiently to keep AVC voltage only slightly above
no signal level).

Adjust A7 for maximum receiver noise,

TRANSMITTER

Using a Frequency Meter, adjust A8 to frequency indicated
on oscillator crystal, (within 100 cps).

Connect DC probe of VIVM to point ¢, Common to chassis.
Adjust A9 for maximum deflection.

Adjust Al0 and All alternately for maximum tuning indicator
lamp brightness, adjusting All last.

HOWARD W. SAMS & CO.,INC. Indianapolis 6, Indiana

The listing of any available replacement part herein does
not constitute in any case a recommendation, warranty or
guaranty by Howard W, Sams & Co., Inc., as to the guality
and suitability of such replacement part. The numbers of
these parts have been compiled from information furnished

to Howard W, Sams & Co., Inc., by the manufacturers of
KZ405

the particular type of replacement part listed. Repro-
duction or use, without express permission, of editorial or
pictorial content, in any manner, is prohibited, No patent
liability is assumed with respect to the use of the informa-
tion contained herein, (© 196! Howard W, Sams & Co., Inc.,
Indianapolis 6, Indiana. Printed in U.S, of America
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PuotorAact® Folder

NOTICE

ONLY THOSE PERSONS PROPERLY LICENSED
BY FCC ARE PERMITTED TO MAKE CRYSTAL

SUBSTITUTION OR EFFECT REPAIRS ON THE
TRANSMITTER PORTION OF THIS UNIT.

GONSET MODEL
G-12 (3316) (3329)

MODEL G-12(3316)

3329: 110-120 Volts AC, 60 Cycles

12VDC: 3.8 Amp. @12.6 Volts DC
8VDC: 7.6 Amp. @6.3 Volts DC

TRADE NAME Gonset Models G-12 (3316), G-12 (3329)

MANUFACTURER Gonset Div,, Young Spring & Wire Corp., 801 8. Main Street, Burbank, Calif.

TYPE SET AC (or) Battery Operated Crystal Controlled 8 Tube Citizens Band Transmitter-Receiver
POWER SUPPLY 3316; 110-120 Volts AC, 60 Cycles (or) 12 Volt Storage Battery

(or) 8 Volt Storage Battery

RATING AC: 50 Watts, .5 Amp. @117 Volts AC

FREQUENCY RANGE  Any 4 of Citizens Band Channels | thru 22

ALIGNMENT INSTRUCTIONS

ALIGNMENT INSTRUCTIONS—READ CAREFULLY BEFORE ATTEMPTING ALIGNMENT

Suggested Alignment Tools: Al thru AT, A9, .. GENERAL

ABALD, .. .uuua GENERAL

CEMENT #9286, 9297

WALSCO #2546, 2547

CEMENT #5000, 5003, 5066, 8276, 8290, 9087, 9089

WALSCO #2512, 2525, 2528
Bl o oronsosanne GENERAL CEMENT #5004, 5009, 8195, 8274, 8275, 8607, 8728, 8987, 8888, 8989,

9291

WALSCO #2515, 2520, 2522, 2523, 2531, 2532, 2534, 2537, 2538

o
Do
28
@3
3
=0
(A
w O
N m
0
L

RECEIVER ALIGNMENT

SIGNAL SIGNAL RADIO CONNECT
GENERATOR GENERATOR DIAL VA ADJUST REMARKS
COUPLING FREQUENCY | SETTING

1. | High side thru ., 00lmf{d to 1650KC
pin 2 (grid) of Mixer. Low
side to chassis.

DC probe to poin{ Al, A2] Adjust for maximum deflection on
. Common to | A3, A4/ first peak as slug enters coil. (Atten-
chassis. A5, A6 | uate generator for -3V max. )

2. |Adjust A7 for maximum receiver background noise.

TRANSMITTER ALIGNMENT

1 Connect a 520 dummy load to the antenna jack.

2. Using a frequency measuring instrument, adjust A8 to frequency indicated on crystal (within 100%).

Adjust A9 for maximum voltage at point @ (pin T of V8)

4. Adjust ALO and All for maximum indicator lamp brightness. Start with AlD at maximum capacity.

HOWARD W. SAMS & C

The listing of any available replacement part herein does
not constitute in any case a recommendation, warranty or
guaranty by Howard W, S8ams & Co., Inc., as to the quality
and suitability of such replacement part. The numbers of
these parts have been compiled from information furnished
?ZI;;:‘N W. S8ams & Co., Inc., by the manufacturers of

0., INC. Indianapolis 6, Indiana

the particular type of replacement part listed, Repro-
duction or use, without express permission, of editorial or
pictorial content, in any manner, 18 prohibited. No patent
liability is assumed with respect to the use of the informa-
tion contained herein. (© 196! Howard W. Sams & Co. , Inc.,
Indianapolis 6, Indiana, Printed in U.8. of America
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ALIGNMENT INSTRUCTIONS

—_—
ALIGNMENT INSTRUCTIONS—READ CAREFULLY BEFORE ATTEMPTING ALIGNMENT
Volume control should be at maximum position. Output of signal generator should be no higher than necessary to obtain an
output reading. Set Squelch, Microphone Gain and Indicator sensitivity controls fully counterclockwise.
Use Signal Generator with accuracy within . 005%.
Suggested Alignment Tools: Al Thru A6... GENERAL CEMENT #5097, 8727
WALSCO #2515
AT, A8 GENERAL CEMENT #5004, 5009, 8195, 8274, 8275, 8607, 8728, 8987, 8988,
8989, 9291
WALSCO #2515, 2520, 2522, 2523, 2531, 2532, 2534, 2537, 2538
A9, Al0, All. .. GENERAL CEMENT #8721, 8722
WALSCO #2519
SIGNAL SIGMAL OUTPUT
GENERATOR GEMERATOR METER ADJUST REMARKS
COUPLING FRE NCY
1,| High side thru . Olmfd to 455KC Across voice Al A2, | Adjust for maximum output,
pin 7 (grid) of Converter. | (400v Mod. coll, A3, Ad,
Low side to chassis. AB, A6
2] High side thru 500 to Crystal w AT, AB o
antenna jack. Low side to | fregquency
chassis, plus 455KC
3, USE VITVM A9, AlD | Press "Talk" bar, Adjust A9 for
DC probe to point maximum deflection on VIVM. Ad-
. Common to just AlD for maximum output on
chassis, Connect Wattmeter.
Wattmeter across
antenna jack.

4, " All Press "Talk" bar. Remove jumper
at point . Connect vertical amp.
of scope across Wattmeter. Adjust
All for MINIMUM deflection on
scope. Reconnect plug at point

5.| High side of Audio Signal 500v at USE SCOPE R4 Adjust for 85% modulation as seen

generator thru 100K to the | .03 volts Vert. amp. to on scope.
Microphone input jack. output. antenna jack. Low
Low side to chassis. side to chassis.

6. " s " R2 Adjust for complete closure of
indicator eye at 85% modulation
with no foldover or bright area.

7. Connect a 9MC signal into antenna and adjust C2 for minimum output,

8, Connect an 18MC signal into antenna and adjust €3 for minimum output.

6DC6 6BA6 455KC  6BA6 455KC  6AL5  6SC7

455KC

@— |

CHASSIS—TOP VIEW
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CHASSIS BOTTOM VIEW - RESISTOR & INDUCTOR IDENT.
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CHASSIS BOTTOM VIEW - CAPACITOR & MISC. IDENT.

)

70













ECC83 6AUS8 6EAS
AS

6V6GT 6EAS

CHASSIS TOP VIEW-ALIGN., MISC., TRANSF. & TUBE IDENT.
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TELESCOPIC ANTENNA

e e

| 10 mmf}

100mmi N150 10%

(@) = ¢.7mmt wPO 10%

RES|STANCE READINGS

[Tem]_TusE

OTHERWISE DES IGNATED,

MEASURED FROM PIN T OF Vé.
MEASURED FROM PIN 2 OF V11.

Pinl | Pin2 | Pin3 | Pind | Pin5 | Pinb | Pin | Pin8 | Ping
i | 128A4]| 2.4meg |00 e 00 t2s0n | t15K | @lo00

V2 | 6UBA 115K 2.2meg | T15K 0o .la t2100 (2] o 22K
V3 | 1284 || 2.4meg | OO Jda L] 12100 | 115K |e3l00

va | 1245l oo 100K Ia 00 2.2meg | 00 240K

Vs fg?!’, 1220K | 470K | 1500@ | .19 0 «470K | l4meg| 2000 | 0o

v6 | 12a08| w10meg | 45K 10 0o 1330K | taoK 45K

VT | 12A05() 470K i70o 1o []-] 15450 t2500 4T0K

v | sagsall 200 | 3700 | .10 1o |.tes0a |.t2500 | NC

vo [ T2l ta2x [0k [oo 16 |on  |-tzs00 | 47k | e N

vio| 1205 || 23K 00 i 0o Jra700 (122K | NG

Vi1 | 5¥36T|| NG 1100K | NC e NC 950 1 100K

" ALL MEASUREMENTS MADE TN "RECEIVE POSITION WITH MIC mu'?ﬁs'ﬁﬁﬁ“ﬁﬁ:?ﬁﬂ?s

THIS READING WILL VARY, CONTROL SET FOR NORMAL OPERATION.
THIS READING WILL VARY DEPENDING UPON THE CONDITION OF THE ELECTROLYTIC IN THE CIRCUIT,
MEASURED IN "TRANSMIT" POSITION WITH MICROPHONE DI SCONNECTED,

& MEASURED FROM CATHODE.
NC  ND CONNECTION

A PHOTOFACT STANDARD MOTATION SCHEMATIC
= Haward W, Sams & Co, Inc. 1961

T 10mm{

8-80 9
mmt

RECEIVE CRYSTAL
MILITARY TYPE

CR-18U
RECEIVE OSCILLATOR USED IN CB-1, CB-2 & CB-3 MODELS

e e e e

1 10 mmf}
T5mmi o y -
N220 5% SEE TRANSMIT - RECEIVE OSCILLATOR CIRCUITS
BELOW FOR SINGLE CHANNEL. MODELS CB-1, CB-2 & CB-3, RECEIVE 0SC. ‘o
@ Lsau a@& 6UBA _L ;
1 [}
PART OF moon @ @’L += 2 3300 =
TRANSMIT- e I @] s 42 3
RECEIVE RELAY g, f
(®3) COLORDOT |= =
Rk O e L
30000 2W -[ TERMINAL GUIDE
CHANNEL C CHANNEL B CHANNEL A
A
RECEIVE CRYSTALS T
DOUBLER
TRANSMIT OSC
mmsmréncﬂds s@ ECCB2/12AU7 @@ \HIREGIMMICK
RELAY TERMI
GUIDE W
@ ._5\( = :?"?'? I
SEE TRANSMIT-RECEIVE OSCILLATOR U 5 : el
CIRCUITS BELOW FOR SINGLE CHANNEL o N ‘ _
MODELS CB-1, CB-2 &CB-3. _ @
33mmd o
m;m;t oot i e
Tneo 104 200mnl e 10%
- 5000 mmf/IA
:F 1400V
10000 mmt -
% @ MODULATOR
z-C) 10008
. @ @L : @ 115000 a@ 6AQS5A -
CHANNEL € CHANNEL B CHANNEL A 23A5v LB TERMINAL GUIDE
TRANSMIT CRYSTALS «SEE ALTERNATE CIRCUIT D s
MICROPHONE @
TRANSMIT- 6.79
| RECEIVE RELAY RED
o & i 235V
| E
i 10 CHASSIS gy 1207 ON 12v0C
MICROPHONE i GROUND LUG & 11 TVAC MODELS
10 RELAY !
V—D—. |
= o= TO PURPLE LEAD
OF MICROPHONE |
) TRANSFORMER |
= n |
|
| - - -
!
i 10 PIN 2 OF
i MIxER { 6ug)  RECEIVEOSC.
B 6UBA
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CHASSIS BOTTOM VIEW-RESISTOR & INDUCTOR IDENT.
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C2) €19 €29 €19) [A3|€1D) €17) €1l Clo) €10

C22

026

@?5

?_8Q;

C30

CHASSIS BOTTOM VIEW-ALIGNMENT, CAPACITOR & MISC. IDENT.
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C44

Al9
C43

033 @ 030 (€39 €28) (€39)(Ca0) (Ca1) (C3) a2
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ALIGNMENT INSTRUCTIONS

ALIGNMENT INSTRUCTIONS—READ CAREFULLY BEFORE ATTEMPTING ALIGNMENT

an output reading.

WALSCO #2526, 2543, 2544, 2545

Volume control should be at maximum position. Output of signal generator should be no higher than necessary to obtain

Suggested Alignment Tools: Al Thru Al0... GENERAL CEMENT #8282, 8606, 8606-L, 9295, 9440

RECEIVER ALIGNMENT

SIGNAL SIGNAL RADIO CONNECT
GENERATOR GENERATOR DIAL VTVM ADJUST REMARKS
COUPLING FREQUENCY SETTING
High side to antenna term- 1650KC Not Used DC probe to point| Al Adjust for MINIMUM deflection.
inal. Low side to chassis, (4000 30% . Common
Mod. ) to chassis.
o b2 o A2, A3, | Adjust for maximum deflection,
A4 A5,
A6
High side thru termination [Receiver " AT Turn clockwise until oscillator
to antenna. [F requency ceases, then counterclockwise until
oscillation just starts. This should
be within I turn of maximum AVC
voltage as indicated on VTVM.
g o 2 AB Adjust for maximum deflection
(Use position farthest in which
produces maximum).
TRANSMITTER ALIGNMENT
SIGNAL SIGNAL RADIO CONNECT
GENERATOR GENERATOR DIAL “Vrv‘M“ ADJUST REMARKS
COUPLING FREQUENCY SETTING
Connect a dummy load to Not Used Not Used DC probe thru A9 Adjust for -20 volts,
the antenna terminal. 100K to pin 1(grid)
of Final. Common
to chassis.
Connect whip antenna, Use field strength| AlQ Adjust for maximum output, Check
meter, transmitter frequency with Frequency
meter or crystal calibrated receiver,

12AT17

6BJ6

6BH6

A4

L6

V3

Al

6AMBA 6AQ5A 6AT6
CHASSIS—TOP VIEW
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P ° F 1 (1 RCA MODEL CRM-P2B-5
HOTOFACT older (MI-555528, MI-555529)

TRADE NAME RCA Model CRM-P2B-5 (MI-555528, 6 Volt) (MI-555529, 12 Volt)
MANUFACTURER Radio Corp. of America, Communication Products Dept., Radiomarine Marketing, Camden, N. J.
TYPE SET AC - Battery Operated 7 Tube Crystal Controlled Citizens Band Transmitter-Receiver

POWER SUPPLY 110 — 120 Volts AC, 60 Cycles (or; 12 Volt Storage Battery
(some versions operate on 110-120 volts AC, 80 cycles (or) 6 volt storage battery)

RATING 52 Watts, .5 Amp. @117 Volts AC (or) 3.2 Amp. @12.8 Volts DC

FREQ. RANGE Any one of Citizens Band Channels 1 thru 23 (Receiver is tunable if crystal is removed)

NOTICE
ONLY THOSE PERSONS PROPERLY LICENSED BY FCC ARE

PERMITTED TO MAKE CRYSTAL SUBSTITUTION OR EFFECT
REPAIRS ON THE TRANSMITTER PORTION OF THIS UNIT.

ALIGNMENT INSTRUCTIONS

(6TSSSS-IW ‘8TSSSS-IW)
S-9Zd-WiD T3AOW VDI

RECEIVER the tuning range covers all 22 channels, if not, make
e iy T d compromise adjustment of AB. e
Turn squelch control to maximum counter-clockwise
position. TRANSMITTER
1. Connect DC probe of VI'VM to point @ , common to 1. ConnectDC probe of VT'VM through 100K to point @ E
chassis. low side to chassis, With the antenna disconnected,

adjust A9 for maximum deflection,
Connect high side of Signal Generator (1650KC, 400

Mod. ) thru . 00lmfdto pin 7 of V2, low side tochassis. Adjust AlO for minimum plate current.

Adjust Al, A2, A3, A4, A5 and A6 for maximum de-

flection. Adjust Allto approximately 3/ 4 of maximum capacity.
2. Connect high side of Signal Generator to antenna The voltage at point @ should be noted when AlOD is

socket, low side to chassis. Adjust for proper chan- tuned through resonance. Adjust Al2 for minimum

nel frequency (400% Mod.). Adjust AT for maximum variation in grid voltage with the tuning of Al0, When

deflection, properly neutralized, the wariation should not cause

the grid voltage to be less than -5 volts,
Remove receiver oscillator crystal,
Connect antenna, readjust Al0 for minimum plate
3. Set Signal Generator to channel 1 (26.965mc). Set current, Readjust A9 to set transmitter exactly on
tuning capacitor (MT7) for maximum capacitance. frequency,
Adjust A8 for maximum deflection. Check to see if

HOWARD W. SAMS & CO.,INC. Indianapolis 6, Indiana

The listing of any available replacement part herein does the particular type of replacement part listed. Repro-

not constitute in any case a recommendation, warranty or duction or use, without express permission, of editorial or

guaranty by Howard W, Sams & Co., Inc., as to the quality pictorial content, in any , 18 prohibited. No patent

and suitability of such replacement part. The numbers of liability is assumed with respect to the use of the informa-

these parts have been compiled from information furnished tion contained herein. (© 1961 Howard W. Sams & Co., Inc,,

E.n gl:;::d W. Sams & Co., Inc., by the manufacturers of Indianapolis 6, Indi Printed in U.8. of America
Z
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ALIGNMENT INSTRUCTIONS

ALIGNMENT INSTRUCTIONS—READ CAREFULLY BEFORE ATTEMPTING ALIGNMENT

Volume control should be at maximum position. Output of signal generator should be no higher than necessary to obtain an
output reading.
Suggested Alignment Tools: Al thru AlO, Al2... GENERAL CEMENT #8721, 8722
WALSCO #2519
¢ § SRS T R GENERAL CEMENT #5000, 5003, 8276, 8290
WALSCO #2512, 2515, 2522, 2523, 2525, 2537

RECEIVER ALIGNMENT

SIGNAL SIGNAL RADIO OUTPUT
GENERATOR GENERATOR DIAL METER ADJUST REMARKS
COUPLING FREQUENCY SETTING
1. | High side thru . Olmid to 455KC Across voice Al,A2, | Adjust for maximum output,
pin 2 (grid) of Mixer., Low [(400% Mod.) coil, A3, A4,
side to chassis. A5,AB
2. | High side thru 50mmf to Frequency % AT, AB )
antenna input, to be
received.

TRANSMITTER ALIGNMENT

3. | Connect DC probe of VI'VM to pin 1 (grid) of Final Amplifier. Common to chassis. Depress Transmit switch and
adjust A9 and AlO for maximum deflection.

Push slide switch to Tune Position,

Press Transmit switch and adjust All and Al2 for maximum bulb brilliance.

Repeat adjustment of All and Al2.

NOTE: To check plate power input to final amplifier, measure voltage drop acrnss R52 (approximately 2V) and from
R52 to chassis (approximately 215V). Multiply the 2 voltages and divide by 100, At no time should this exceed 5 watts.

6BA6 TOP 6BA6 TOP  6U8 6U8

CHASSIS —TOP VIEW
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CHASSIS BOTTON VIEW-ALIGNMENT & CAPACITOR IDENTIFICATION

€ ) €2 [19] €9 8 D€ €10 €1) ) € € € €3

OOOOOOB O & O 1 @

131













12AX7 6BA6 6AL5

12AQ5

V4

V3)| A3

\&

V6

12

A5

L8

A6| (C2

6BE6

V2

L9
T1

C18
21

L15
L13

L4

C1) |A12| (C4

V8

6CX8

L1

M6) (ALl

L2

5Z) <
2= @x@E
N
—
> by
.:f
__ u
..4
j‘..li.J.v
] L.._/.
) an
A
[\ [S %
= MAva =

M3IA dOL1—SISSVHD

L3)(C7)(C5) | A8 |(C6) (M7

V1

6EAS8

M5

015-WHE orn-d £01-aod 180TVAH £o1-aa 10-add 00001 | 8¥2
015-HHS or-€ £01-a22 1S01VAE £01-aa 10-add 1 3j0N 00001 | 44D
015-MHS on-g £01-ad2 1S01VAE £01-aa 10-add 4 (oos1) 00001 | 9¥0
2IA-DDI0T | S1-OND DETADTD | SM1-ZOL1 | §°1I8-OdN %01 21 | §¥0
89%-SW | BSF-OND |ros9-d61-WD| sobouzZ 89-ZOL | 890000-69%1 ¥ 89 | #¥0
95F-SI | 9SF-OND |rosc-d61-WD| 9cDouIz 98-ZOL | 9S0000-69%T ¥ 98 | €50
15-8W | SEZZOW | PIOT-H6T-WD 118422 | 00T-ZDL 1000-69%1 4 (o8m) % oot | Z¥d
018-HHS or-4 €01-ado 1SOTVAH £0T-aa 10-add 00007 w2
058-MHS 05149 £05-E-da¥ SSyEND £0S-aa C0-add 00008 | 0FD
058-HHS 0s1dD E05-E-da¥ S8HEND £0S-aa So-add 00008 | 6ED
S10-MHS 412-4 2e81-dDD | SIQOTVAH ger-aa S100-add 4 (oLy) 00%T | 880
05d-WiZ| 908-W3D ¥0S-S-dae Sdednd g-NEsgd AODE &7 | LED
0S8-MHS 081dD £09-8-dav s N £08-da S0-add 00005 | 882
01d-WLZ| 108-W3ID ¥OT-£-d0E 1dednd POT-4d T-N8ged ADDZ 1" | SED
SIa-MHS o1z-d 281-a00 | sranTvAd 2e1-aa 5100-add 00ST | ¥ED
058-3HS 08140 £08-e-day gs¥eaNd £08-aa S0-add 00005 | €82
LEL-8101 Leg-g 1L8-d22 LELOTT 1LE-ad oLe-1a 0LE | 2£2
0Sa-XHS 0gz-€ £09-020 SaoTvVAd g09-aa S00-add noog €2
05a-3HS nse-g 205-d20 SaoTvid 205-aa So0-add 0008 | 08D
058-3HE 05140 £0S-£-da¥ $SpEND £0G-da So-add 00008 | 620
TE-8SW| GSEZIOW | ror-ge61-Wo TLGHEE | 00T-ZJL T000-69%1 %5 oot | 820
098-¥HS 051dD £05-g-da¥ gsrEND £0S-aa So-add 0000S | LED
050-HHS o0sz-g €08-a20 CanTvAg z0s-aa S00-add 0008 | 92D
018-MHS -4 £01-d22 TB0TVAE £07T-da To-add 00001 | S20
01S-MHS on-4 £01-ad0 1S0TVAE £07T-aad To-add 00001 | ¥20
018-MHS on-g £07-d20 1S0TVAE £0T-aa To-addg 00007 | E2D
O18-HHE on-g £0T-a0d 180TVAE £0T-aa T0-add 00001 | 22D
TE-SIN| GETHOW | M10T-€HET-WD TLOHEE | 00T-ZOL 1000-69%1 T 0N Fo1 o1 %2
GED-NOLOT| 6E¥-LND 066-NL3D needord BE-NOL 6E IS-09LN %07 OSLN 6£ | 02D
LEEION | DI0E-08-WOA ¥ 002 812
ZV-gn OdN SE-5'F 81D
9EP-SN roge-g61-Wo| ocdouee 98-ZJL | 980000-69%T %c 98 L1D
4-ZOL | § IS-0dN %or &7 | 910
075-3HS orn-g £01-ADD 180TVAE £01-aa 0-add 00001 | §10
018-3HY on-d E01-d20 TE0TVAH £01-aa 10-add 00001 10
0Sa-XHS 0sg-4 E09-d20 SaoTvad g0s-aa S00-add 000% £10
05a-MHS osg-d 208-d2D0 SADTVA" gos-aa G00-adg 000% 210
01a-MHS o1e-d 2071-aDD 1anTv A" 201-aa 100-add 0001 | T
Ofp-SN| STZEOW [MOOT-€81-WD TOSHEE | 01-ZOL |  T0000-88H %1 01| o
0Sd-HHS 0se-9 T0S-dDd SanTvid 20%-aa S00-add 0009 62
EIA-DDL01| ST6-OND OS1A0TD | SMT-ZOL | §'T1S-0dN %01 21| 8D
OTF-SIW|  STZEON | M00T-€61-ID| TBCHEZ | 01-ZOL |  10000-89%] o1 01| LD
LEP-SW| LEP-OND | FOLZ-H61-WD  LEDSHEZ LE-ZDL | LEZO0OO-69%1 ¥ L2 82
CZA-00L01| EES-OND ZHE-0LID JETA0TD | BME-ZOL | T2 IS-0dN F01 22 Lo
AoVE | ooy | oo | e || xonaese
XOA
ooNawi3 | JEIRES [BYIVHINGD SAUYWIY ONILVY wall
¥iva LNIWIDYIdIY
*s10130dDY) JWDII) PUD DAY 0f ‘pjuwiu Ul pup ‘siojpodo)
sadoy Joj "pjw ul 310 uwnjod Buyos sy ul usalb san|oa Ajdodoy
SAOLIDVdVYD a3ixid
LOST-3L | 0ST-0TATN OTX0STLL DE1-0TMIN OTADSTIYE @-81L-008 oSt at ¥
LOZI-VAL | G2-001-QL 108221 SZ-00THEH 0LgTedd S-81L-008 L4 oot £2
0% 0 2
0EZXDELL 0ST-0ZHEE 0%e 0eY| |
#'6E0E-TAL | ZEFPE-LINL Ligdd 00E0E | 0E-BE-EHAY Z-ELL-00E 0%g o= | vz2
0g 0e 2
0ZX0SLL | 0S1-0FHHH 08 oge | €
8 '6E9E-"TAL | ZEFE-IWL LEgdd ODEDE |0E-BZ-EHAV €-ELL-00E 0gg 0zY| VIO
ON1EVd | ON pMvd | onNiavd | N Ve | oy vy "ON 1¥vd : : :
SUON | anovuds | amviad | adoTvw | BIEAD | yoaomv AONEDEH HOA §ave
ViVa INGWIDV1d3d ONILVE
SYOLIDVAVD DILATOYLDI1] *Su0jsI3A T[OA § UT POS o
LXVEI dwy yoranbg- ‘duy gv | GA
« (¥X9) ¥XTI Taymdag BA §IV9 | IawyT ISON-JAV- "10d FA
8X00 | dwmy meurd — "08Q "SUBLL 8A Ve 1aymduy 41 EA
9349 aapmdmy gosads | LA 03d9 ‘Au0D AT | ZA
« (cBYE) SOVEI J0jEmpoy — Inding BA avag J0JETIE0- TSN TA
oN oN
3dAL asn wall 3dAL asn wall
; YINYATAS - NOIHIAVY . 21412373 TY¥INID -
s3gnlt

SNOILdIDS3IA ANV 1SI71 S1dvd

135




(¥4IMOd) ¥IWIO4SNVAL

(wduaT 31 §L) H-GELT 9898-01Y L] L81-AL 1-6LE-101 (mgog)anous ay | 611
{1FUaT 12 9) E-00LT “ON NECTE O8M) ***** * 1 - srsssansasssanmssneusnnnssesns PI0Y eMOE ogE-10T s¥oun 1 | 311
810700 UL Ul S|qE[TEAY (PApuEnS) FZoE 06E-10T mding 1eurd | £17
640100 UAL, UT AAEITEAY (PTIOS) 0EGH "ON NEQTAE asn ***orrerrrrerees aalM dn-300H paplafusun asn-[elauan 0898-00 ¥510 LBT-AL 1-6L£-101 | (ymg0g) 2%0ud 4 | 211
9858-21H ¥e19 LET-AL 1-8LE-101 (ymgog)onoud 4u | 11
6098-01 | V-TL19 8T1-AL 088-008 980 ‘sueal | a1
Viva OSNRNIM £e98-01u| zo-@1 | ece-od 9-ggat (owses) a1 puz | 61
e £28-007 Taqunog 2808-010 12-%1 2ee-0d 9-5581 (oMesw) d1381 | BT
ypranbg £-SLE-T0T qouy 188-006 | "980 Iaaja0ey pug | L1
auwnyo A Z-SLE-101 qoury 6658-21H E9%T PSE-NA 8-L081 (oweon 138t | 91
Supng, 1-GLE-T0T qouy 6098-01¥ | V-TL1O BT-AL 288-00¢ | 980 seareday s | o1
rerq £88-008 SSEID 9898-JLH ¥ST9 LET-AL 1-6LE-101 (yngog)anoud au | 1
BBE-101 v | g1
NOILI¥I530 "ON 18vd IWYN 2298-01d 219% 995-08 1-E0E-00E (unpy) %oy a9 | 1
9898-0014 ¥519 LBT-AL 1-6LE-TOT (umgozlooyd 49 | 11
(4ej0) @ sissoy) ‘|apoyy Ajpads ‘spipg jauiqp) @ siauiqo) Buuepig uaypm) ‘ON 1¥Vd | ON L¥Vd | ON lavd oN 18Vd “oN
S3LON i03uDig 9w oW AONIDAY asn
S13vd 1INIEYD ® S1INIGVD ML W wall
(AZY) LE-WHD 19poW 1089 0919 10E9 wem | B aaydnaaguy & 2
(A9) LZ-WED 19POW 1088 1081 1085 agn | 8 | zevdnszewy (41-49) S10D SnreA mESY. 4
oM 1¥vd ‘N L¥Vd "ON_I8Vd ON L¥vd ML |62y
¥3mena IAONIND|SLION "ON vz'z | vod oLy | 82d
S3LON Laviavy ABOTIVW JENE0D | AONZDEM 384 | 1NdNI 3dAL wall Bz eore ke i fpe
¥iva INIWIDV1dId vooen | zom dawg ‘g | ogu
vey | 189 Moze | sed
JOLVALIA %z | osu o0t | v2u
OIS APL-OL-USN § POQ SIPATAUL T66-101 auoydozaTy + woosz) ALy | 6Rd H0td | 62
- < 4 (d0m) 600LE | B¥FH v0089 | 22
(A8) L2-WED T9Pol FIS=T07 Aeay LT HLE) wez | Lew Sowr | 128
(A1) LE-WED 19PN 9EF-101 Aerog LN w001 | owa HoLz |ozH
(£auanbaa} paambax Apoads ‘Sulraplo UsyM) ITWsUELY LEB-00E reiskan o
: o oLy | ovd HOLE | BTH
(oW 981 °L8) aapaday 988-00¢ =mskid N wvooor | e Soury | ara
(sd4y, opyrs Lads) SIS S 28-88 yamg W Famy | gpy w0zt | LTH
TN J0VETIIE0 9L8-00€E dep Suung EW wor | zvu i+ | ond
oM 18vd 5 HoLy | TRY T MLF | s
S31ON INVN 18Vd N oLz | ovd w008 | ¥
ADNEDAY wal HLp | seM Hoo! | £Td
HoLv | @ed M1 ML | e
SNOINVTIIDSIN NoL | Lew w008s | T
o
+ 00sHs .91 « SOLINT . o-d reudis | T Pl S prid Rt
adiL uodIms « eﬂﬁw - » ¥dE « SOLINT dz. a-”_m voso© | N Arooag. | sed woo | s
Livd N Livd v (pangeay) HOLY | ££d S
SIION VINVATAS |  NYIZUYL oN
SDIAYS bisicd RONEDEY N ey .ol o g
VIVG INIWIDVIdIE ONIYE | 00T | ogW Sow |
S¥IHILOIY ¥IMOd oM 18Vd | om 1uva : ©N 18vd | on 18vd
‘14 03 gL Sununo 103 # S Zqzﬁ_ok 2l ONILYY - Ui zéwpxok Dl PO T i
[} - - wall wall
L sapniouf , # L0V = L9¥-008 . M_q un - S_”M H_m@ d§ WIVa INIWIDVI4TE Vivd INIWIDV1438
ON Lvd ON 1¥vd ! ¥ [
S3IION WYno AONIDIN o Pajsi| as{MJayo ssajun ‘ssaj Jo M /T sabeyiem |y
3dAL wall
VIva INIWIDVI43N S¥01SIS3H
T8AST UOTTETNPOIN VCONITIN M-H00S-FF $OS-TIC 1-965-001 | # /1 HDOS £
dIAV3IdS "bay 10N £-58%| ‘bau 1oN yeug | €
BO09S yatanbg 82N A-NSZ-LPY 12-6 6-£60-001 | § HSE | VEd
@der up-J0 1amog 98-80 1-8L zI-ams|  ‘Dow JoN uoms | D
(14§ jo ed) B¥-£ BO0SL | TL "bay N "bay 0N g-883|  “bed joN yeus | €
- === cr awmoA £50 LET-E1D | 2-Fow-LpY §-0L-6 B-£60-001 | § Sowry | v
v, o 0
saton Poul | uosiopsens | soowors | wow - |  aonabs o onava | coN lava | on tava | oNiwve | on avd [suvm| 3 | o
: i FONVAIAWI wall S3LON NOLLYTIVISNI AYOTIVW ¥-S1D> | IVISONVID | SVIVHINID
VIV INGW3DV1d3H AN ONILVY wal
Viva INIWIDV1d3d
(LNd1NO 0l1any) JIWAO4SNV AL STO¥LNOD ‘anfep ajewaayy )
*(A8) Lz-WHED 12O U] PasN £0S-00S# 1B (AZT) LZ-IWED [SPOW U] Pasn [-ZL-000# 1984 - 0LF-00S# MEd apuIsyy ) SUOIEXIA PWOS UF Pasn 10N °f 910N
aa DSO-HHG 0sg-4 208-aD2 | samivAe | gos-aa co0-add 000§ | 882
ve'r | veio ®|  wee ¥oF 08%-S8 | 180
@oLy-008 | ®A9°2r | LOA00S | ®ALT | 1L L e I 9% e 0g-¢ | 082
‘op 18¥d | ON L8vd | on ldvd | oN 1avd oM LHVd €35 | 1 O35 -7 : 5 w oy e B Swgn.nuz ot o015} 6¥>
SILON pouy | uesiopioy) | oaueg wiaw N mo%ws._ hm,:«._ N 13vd L N 18vd N 1vd 3
i * AONIDIY ONILYY wall VidS YW | oonawia | BRI |S¥IvAINGD| XOAOWIY SUYWIE ONILYY
VIVG INIW3IDVId3d : wal
Y LS. Yi¥Q INIWIDVI4IY

(Penunuo)) SNOILdINDSIA ANV 1SIT SLAVd

(luo3) SYOLIDVAYD aIxXid

136












KEVIGOEOIDREE

&
&)

[

| %
I o e s/ 7
iy .—_ L " ’ - . — f=
=5 Py ~ ’ ! \ : ™ -
A a1 | . @ X .
Lt = Y ‘mm
_‘ \ “ - .'-;"'- Y o ., P - - J / )-'

G @ ®E

:

¥

CHASSIS BOTTOM VIEW-ALIGNMENT, CAPACITOR & MISC. IDENT.

140




- T o B T .
oY 2R / N \ A .\ s A
o N -~ \ ? - e | o
/ o, NS . : Ay
. o o S - i -—-‘:1",;—':, T { i B - : ‘e > /
RN A L o " g Py
I LT AN |
A 1 Epr Y A
4 e — A P, -

Q)

CHASSIS BOTTOM VIEW-RESISTOR & INDUCTOR IDENT.

141







'SUOTSIAA WO U pasn JON T 20N

(av) d ‘anrep appwanry 4
VE'T V00Z“| WBE IIMIEMUBE 0] I9PI0 U0 JOINGLIISTP NI} SIGRTIEAY Y0018 8, I0INqLIISIp U A[TEtiion JON .
2-VeLI-1d ®Ag'd @Acor | ®Aum | L
. > : ; : Z o35 | 1 o%% Tid 0la-Td | OIZ-AHZ | 2OI-ADDE | 1QOZHAH | ZoT-0Edd 100-0va AQ09T 0001 | 68D
il st [Bipe g Bt prauta “aN 010-22101 | O-OND | 001-0LJ0 o010 | 01-21a | 01 IG-0dN %01 04N 01 | 860
SILON peiL i ;i ; 180 ONILYVY wall 018-MHS or-d £01-@DO | TSOTVAE | ser-ag 10-adg ooooT | LED
Viva INIWIOV1dad = Wmn—uuﬂu 01E-2 €0T-add 1J0TYALE eo1-aa no-add 0001 880
S 220-D0L0T | 2ZH-OND | 022-0100 | OgEdO10 | E2-Zid | 22 Ig-04dN OdN zZ | 282
(33IMOd) JIWYO4SNVHL 01q-9HS orz-g | 2or@oo | taotvad | zo-aa |  100-gds 0001 | %€
015-3HS on-d £01-0D0 | ISOTVAE | gor-ad 10-adg oogor | €60
0Zg-¥HS 02z-6 202-000 | TADIVAL | EZ0Z-aad 200-add 0008 | zE2
018-3HS on-g £01-0D0 | TSOTVAH | gor-ag 10-adg 00007 182
010-3HE 01z-8 201-a20 | 1a0IvVAd | zor-aa 100-a4ad | 4 (oooor) 0001 | o0gd
010-3HS 01z-4 g01-aD0 | 1C0IVAE | goi-ad 100-adg 0001 | 620
01a-HS 01z-9 20T-a20 | TaDIVAE | Zol-ag 100-add 0001 | 820
« LEEL | «1068-01H » €520 | « THI-AL s_m_so AAPIWSURLL] LT 018-HS on-g £01-ad0 1S0TVAE | €01-aq 10-adg 00001 LED
o1EL 6098-2LH V-1L18 8T-AL 980 INPWSUELL] 9T 01d-WL1Z | 102-W3D | #OT-E-daE 1deEno ¥o1-da 1-N8ged A00OZ T° 920
41 5.__,“5 &1 02S-}HS og1-d £08-a20 ¢SeEAE | £oz-aa 10-add 00002 520
Apjncul 1 221-8L01 2e£dD 122-ad0 2BLOTT | 122-a0 0ge-1a 01 02T ¥20
S0l €1 01B-NDLOT O1%-LND | 001-N1DD A™oID | 01-NIU | 01 Ia-05LN QSLN 01 £20
o1zL 6098~ 204 v-iL19 | 8m-AL L 0®-00101 | OF-OND | 001-0L30 o012 | 01-Z1A | 0110-04N | T8N %01 0dN 01 | 2ED
dea, sAomay 9IzL 8098-214 v-iL19 | 8m-AL wyl 11 09a-MHE 08z-4 208-000 | SaoivAd | gog-ag 200~ add 0008 w2
oM 1avd | o = oN 18V4 oM 18vd 018-MHE orr-d £01-a20 | TISOIVAH | gol-ad 10-add | 191N 00001 | 022
S31ON AL uowiom _uhe__ml .....__h.”_s_ ouhz 180 180 i 010-HS o1z-€ 201-020 | TaADIVAE | gor-ad 100-adg 0001 610
: i wau 0SS-W19 | S19-WHD | £0S-§-dd9 o8gdND | £08-AQ | S0-N889d A009 80" 810
¥iva INIWIDVIdIY 01a-HS o1z-9 Zo1-add | TtaovAd | gor-aa 100-aag 0001 L
ﬁ_nn_mu S1100 LPO-NDLOT | L¥P-LND | OLP-NIOD | NLFPOOTD | LP-NLQ | LPIG-0GLN | 190N 0SLN LB a1
01G-HS oTe-d Z01-a20 | TaoIvVAE | Zo1-dd 100-add 0001 &1
LFO-NDLOT | L¥F-LND | OLV-NIDD | OL¥DdOTO | LP-NIa | L IG-06LN _ OSLN L¥ ¥1D
6EA-D0101 OFADTD Juweg “F 0dN 6°E £12
0m-MOLOT . %01 0ZEN 01 Z1d
*suOTEIaA JWOS U] Pasn 0N T 20N SIA-DDX0T | 01S-OND DSTAQTD | SHI-ZOL | §°11§-0dN %01 81 no
"anTEA JIBUIBNY » 0IL-00X01 | O1E-LND | T0T-N.LDO 11010 | 00T-NLd | 007 IQ-0SLN 0SLN DOT 012
€Z0-00101 | EZF-OND | 02Z2-0LDD | O2ezdo1d | 2z-2ia | 22 Ia-0dN OdN 82
HoLy | AT 01G-HSE orz-g 201-030 | Ta0IVAE | gor-aa 100-adg 0001 82
MI NZE | egu Fawr | 1 01a-3MHY 01g-4 201-a20 | TaoIvAE | gor-aa 100- Q48 0001 10
Wez | eed 089 | ond ££B-80L01 . 01-¥21 %5 OEEN 0T 90
M1 HOT 189 wdah wﬁ EEA-DDL0T | E€ES-OND | £HE-OIDD OEA01D | EME-ZOL | £°E 1S-0dN ¥ OdN £ g2
ALy oed = : - :
N 1avd ON 18vd ON 1ivd ON 1§vd | oM 1ivd
08s-DE-Mms| Ose-oMd| Me voge | 6zd noor | ETM VS AHOTIVW 1809 |gvivaing ST L4 "oN
+ W00gE) [0006-Ds-M¢ | 0008-9Md | Msmooos | Bed 10N Hqogr |z el oonawia | fENEAS (i RG] ONLLYVY wall
MT DOLF L2 - Hot | TTH YiVE INIWIDVI4IY
oLy | eew QEW%“ ahm "si0jpndD) WD) PUD DIIW 1O ‘pjww Ul puo ‘sioynodo)y
uwnww...” ”m sowt | ca sadng 10§ ‘pjw ut aip ..E:Wu Buyoa ayj ur uaAlB sanjoa Ajpodoy
BO0EE 4 1 T M0N B00as L mﬂ_o.—._ <&<U ﬂmx—m
Hogz | eed voge | o
HOLY 128 Hoor | M
NoLe | ogH vooLy | ¥
Samy 8Td v009s £ “I9IMIENIEN 0] 19PIC UO ICIGLEISTP NI AYETEAY ‘0018 §,JOINGLIIETP U ATEWION 10N o
°N 18Vd | on Luvd : FN LAY Lot T 1ZM-3L] BI-SATN SXZILL | G-SAVIN | 80001-1Ld ot s | #
SNMVWIY AL Sl L oN SHUVWIY z§_w_.,._ o o SNLiVE N oz ezv| o
NYWHAOM wau o] wan ogg o5m| |
viva INIWIDY1d3Y ¥iva NNV € POLE-TAL| LOEE-IWL 8°L8gdd 0.800 |  TI-EHAV u__“ aﬂ. Jw
: ‘ +SFPI-SVALPOZ-001-GL 29ZI0L cE00THE SBETSHA
Pajsi| 3SIMIAY0 SSAJUN 's53] S0 ‘Yem 7/ sabeyiem ||y « SFHI-SVALPOE-001-QL S9EIOL egoonae cegTSHd 00z | oot [ 10
SYOI1SISId -oN 18Vd ‘oM LHYd "oN LuYd ON LHVd ‘oM 18Vd ‘ON 18Vd sion] e | o
SUON | anovass | awvird | avomvw | BIEAG | yorouw T's'n i
Viva INGWIIVidis ONLLVE
A Sk T e SAOLIDVAVD DILAI0¥1DI1I
‘uonjeatrdde sy urSowg 98N Avwn SUDTSIGA WOE T FON
ARUINNY »
(2 210N) 129wy asioN T-0E8-A i Faumpy 4§ i ~dur e [— oA TIVO 13T ISI0N A
et | gm0 | oS8 end ee T | 3 huts| e sy | 8 e R
. 3 = “Bag 10N ? Sl VENo) AVAY TaxT- AWy 40 | TA
{1 210N awmgop g5-n L6 | 7-Fowr-zpy|  s-ou-d e-626-A | § somy | wm LXVEI/8800d| “dmy aads-dmy AV ¥A b
ON¥vd | ON 1avd | oN save | oNuuve | on mwva [suwvm| RRY | .o 3dAL asn i 34AL 3sn vab
SALON NOLLYTIVISNI AHOTIVW OMI-S1D | LVISO¥VID | VIVEINID T1'80 wall
viva INAWIOVidal b » VINVATAS - NOFHIAWY - 21419373 TVHINI9 s
STOUINOD s3gni

SNOILdI¥DSIA ANV 1Si1 SLdvd

143







= VIKING MODELS 242-126,
PaoTtoracT® Folder 242127, 242-128, 242-129

6TL-TYT ‘8TI-TYT "LTITVT
‘QZ1-TYT STIAOW ONDIIA

TRADE NAME Johnson Viking Models 242-126, 242-127, 242-128, 242-129
MANUFACTURER E. F. Johnson Co., Waseca, Minnesota |
TYPE SET AC-Battery Operated 10 Tube Crystal Controlled Citizens Band Transmitter-Receiver
POWER SUPPLY  Model 242-126 : 110-120 Volts AC, 60 Cycles

Model 242-127 : 110-120 Volts AC, 60 Cycles or 6 Volt Storage Battery

Model 242-128 : 110-120 Volts AC, 60 Cyecles or 12 Volt Storage Battery By i
Model 242-129 : 110-120 Volts AC, 60 Cycles or 24 Volt Storage Battery

RATING Model 242-128 : 61 Watts, .58 Amp. @117 Volts AC (Receive)
73 Watts, .68 Amp. @7 Volts AC (Transmit)
4.8 Amp. @12.6 Volts AC (Receive)
5.5 Amp, @12.6 Volts AC (Transmit)

FREQ. RANGE Any 5 of Citizens Band Channels 1 thru 23

NOTICE

ONLY THOSE PERSONS PROPERLY LICENSED BY FCC ARE PERMITTED TO EFFECT
REPAIRS OR MAKE CRYSTAL SUBSTITUTION ON THIS TYPE EQUIPMENT,

HOWARD W. SAMS & CO., INC. Indianapolis 6, Indiana

The listing of any available replacement part herein does the particular type of replacement part listed. Repro-
not constitute in any case a recommendation, warranty or duction or use, without express permission, of editorial or
guaranty by Howard W. Sams & Co., Inc., as to the quality pictorial content, in any manner, is prohibited. No patent
and suitability of such replacement part. The numbers of liability is assumed with respect to the use of the informa-
these parts have been compiled from information furnished tion contained herein. (€) 196! Howard W. Sams & Co., Inc.,
}?zglgsurd W. Sams & Co., Inc., by the manufacturers of Indianapolis 6, Indiana. Printed in U.8. of America
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ANTENMA RECEPTACLE

i

@

RECEIVE CRYSTAL & RECEPTACLES

- 210V
aov

e1

o7
L2 Lk Lb 2 L5&Ls g
200V TERMINAL GUIDE TERMINAL GUIDE
3 LATE VERSIONS) |EARLY VERSIDNS) @.th
9

(i3) 2 4arx
® i

SWITCH SEQUENCE:

FHANKEL SELECTOR SWI TCH (M6 SHOWN
IN “CHANNEL A" POSITION,

== * TRANSMIT D5C 10mmt %

PLATE TUNING
CAPACITOR

1N MODEL 242-126, WHEN THIS

RESISTOR USED, Rdé BECOMES 47K

000 10w

RESISTANCE READINGS

() ®

|

2VDC & 117VAC MODELS
FILAMENT CIRCUIT USED IN MODEL 242-129

Isda

(TEM] TUBE] Pinl | Pinz | Pind | Pind | Pins | Pine | Pin7 | Pind | Png ] |
vi | tase || 33me [ 1300 |30 [ toK | 1Mk |0

ve|tms fl 3 [sme |10 |00 TOK | 1K | 33meg

V3 | 686 3. 3meg Lo .o oa Tl UK oo

Va4 | BALS Imeg L.3meg | .10 An o NC Imeg

v | vos || t4enx | dimeg _"gz 0o o 140K | 2meg | 00 10

vo | eawsall ¢ |szsx [ sk [0 |ae e 33meg | 90000 | re0K
vt | 1zaes |[ rea0e | 1 ax | o a0 [ ne Mo | rem0n | t20e
v |rosa [arza (o oo tn Jda | we tiok | 1390k | oo

v |81 || ne Ne w | e de [we [Lzee 1ok | a0
vio| 12ewd || 2150 NC NC 1a (]3] NC w50 NC 1

1
-
t

ALL MEASUREMENTS MADE IN "RECEIVER" POSi'I_!M UNLESS OTHERWI SE DESIGNATED,

THIS READING WILL VARY DEPENDING LUPON THE CONDITION OF THE ELECTROLYTIC IN THE CIRCUIT,
MEASURED IN "TRANSMIT" POSITION, NC  NO CONNECTION
MEASURED FROM PIN 9 OF V10, TP TIE POINT

T A e
AC MODELS

VOC & 11TV,
FILAMENT CIR

2 8 8 0 8|
TO TERMINAL 7 i i r'AJ_JrA—IE
|

CUIT USED IN MODEL 242-127

A PHOTOFACT STANDARD NOTATION SCHEMATIC
CHaward W, Soms & Ca,, Inc. 1961

e wmwm

- DC voltage measurements taken wilh vacuum tube voltmater;
AC voltages measured with 1000 ahm per voit voltmeter,

+ Socket connections are shown as battom views .

- Measured values are from socket pin to comman ground,

. Line voltage maintained at 117 volts for voltage readings.

Nominal tolerance on component values makes passible &

varlation of 1% in voltage and resistance readings.

- Volume control  maximum, no signal applied for voltage

measurements .
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: | T VOCALINE MODELS ED-27-6,
Puotoract” Folder ED-27-12, ED-27M-6, ED-27M-12

MODEL ED-27m-12

TRADE NAME Vocaline Models ED-27-6, ED-27-12, ED-2TM-8, ED-2TM-12 (Commaire)
MANUFACTURER Vocaline Company of America, Inc., Old Saybrook, Connecticut
TYPE SET AC-Battery Operated Crystal Controlled 10 Tube Citizens Band Transmitter-Receiver

POWER SUPPLY  110-120 Volts AC, 60 Cycles (or) 12 Volt Storage Battery (-12 Versions)
110-120 Volts AC, 60 Cycles (or) 6 Volt Storage Battery (-6 Versions)

ZI-W/LZ-a3 ‘9-W/Z-a3 ‘TI~LT-a3
‘9-£T-a3 STAAOW INITVOOA

RATING 48 Watts, .5 Amp. @117 Volts AC (Receive) ; 58 Watts, .58 Amp, @17 Volts AC (Transmit)
7.4 Amp@6. 3 Volts DC (Receive); 8.2 Amp(@ 6. 3Volts DC (Transmit)
4.3 Amp@12.6 Volts DC (Receive-Transmit)

TUNING RANGE Any 4 of Citizens Band Channels 1 thru 22,

NOTICE

ONLY THOSE PERSONS PROPERLY LICENSED BY FCC ARE
PERMITTED TO MAKE CRYSTAL SUBSTITUTION OR EFFECT
REPAIRS ON THE TRANSMITTER PORTION OF THIS UNIT.

HOWARD W. SAMS & CO.,INC. Indianapolis 6, Indiana

The listing of any available replacement part herein does the particular type of replacement part listed. Repro-
not constitute in any case a recommendation, warranty or duction or use, without express permission, of editorial or
guaranty by Howard W, Sams & Co., Inc., as to the guality pictorial content, in any manner, is prohibited. No patent
and suitability of such replacement part. The numbers of lability is assumed with respect to the use of the Informa-
these parts have been compiled from information furnished tion contained herein. (© 1961 Howard W. Sams & Co., Inc.,
?z,l;?[,,lw‘rd W. S8ams & Co., Inc., by the manufacturers of Indianapolis 6, Indiana. Printed in U.S. of America

153













“INFAI "OSIN B ¥OLIOVAVD ‘LNINNDITV

WG (20 VY

62)
£€d
N
LTY

6€)

()

€9

2’

A

99
¢

MAIA WOLLOL SISSVHO

ZW)\ (TO)\(1D

69
019) (£9)(1%9) (82)(EXYEYIU 1) 5

£) @29)| 1v @13

029,

£29
129

819

£Y

619
¥1d

&1
§10

62J
™
912

1)

0TV

*INAJI YOLONANI ® HOLSISHY
MIIA WOLLOY SISSVHO

@) EEDEDE) 6 EI I D

OEREEEEEEEEEEREEB®E

®E) ® O @O EE@E @

\

)

OPPEEEEEEREEEE® B®® G




2N554

'

2N554

6AQS5A 12BY7A 5763
10) (L15) (M5) (M8

T1 V9)|AL4{(M6

6AV6

¥

77

V7) (12) (V5
6BH6 6ALS

A2

~

~

- rl L3 i
=T e N f
&3 2

(O
-

R

L1) (M7)(R1) (va
6BH6

L16

AlS

A6

All

L4

A5

A8

M9

V3
6BE6

L10

A4

CHASSIS—TOP VIEW

ALIGNMENT INSTRUCTIONS

. Connect DC probe of VTVM to point ©,

Receiver

l. Connect DC probe of VIVM to point @ , com-

mon to chassis.

Connect high side of Signal Generator, 455KC
(400v Mod. ) thru . lmfd capacitor to pin7 of V3,
common to chassis. Adjust Al, A2, A3 and A4
for maximum deflection.

. Connect high side of Signal Generator at the

proper channel frequency to point . Adjust
A5, A6, AT and AB for their propér channel
frequency. These adjustments are made by
turning the slug to maximum counterclockwise
position and then turning clockwise until signal
isheard from speaker, then adjust for maximum
deflection of VTVM at point @ ¥

com-
mon to chassis, Adjust A9 clockwise until there
is no reading on the VTVM; then adjust A9
counterclockwise to maximum deflection; con-
tinue adjusting counterclockwise until reading is
decreased approximately 10%. Short outoscilla-
tor (pin 9 of V2B to ground) several times to
make sure oscillator is functioning properly.

. Connect DC probe of VIVM to point @ , com-

mon to chassis.

Connect High side of Signal Generator modulated
at proper channel frequency, to antenna. Adjust
AlO, All, Al2 and Al3 for maximum deflection.

Transmitter

Connect a 50 ohm dummy load to antenna jack.

1.

. To ad

Connect DC probe of VIVM to point@ , com-
mon to chassis,

Adjust Al4 clockwise until there is little or no
reading on the VIVM; then adjust Al4 counter-
clockwise to maximum deflection, Continue ad-
justing counterclockwise until reading is de-
creased approximately 10%. Grid drive should
read about 35 volts. Short pin 2 of V9 to ground
several times to make sure oscillator is fune-
tioning properly.

Turn Al6 so that the red dot on the screw is on
top (maximum capacity),

Adjust Al5 counterclockwise until it begins to
tighten. Do not tighten too much,

Switch on tuning indicator lamp, Adjust Al6
clockwise until the bulb begins to light, It may
not light very bright, Then adjust Al5 for max-
imum brilliance of the bulb,

t Al7, connect DC probe of VITVM to
point , common to chassis. Adjust AlT so
that when rocking Al6 no defleciion is noticed
on VTVM.

Turn Al6 so that the red dot on the screw is on
top (maximum capacity). Adjust Al5 counter-
clockwise until it begins to tighten. Do not
tighten too much. Adjust Al6 clockwise until
the bulb begins to light. It may not light very
bright. Then adjust Al5for maximum brilliance
of the bulb.

Make certain that the tuning indicator lamp is
switched out of the circuit as soon as adjust-
ments are completed.
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The growing and widespread popularity of Citizens-band radio
has opened an entire new field in communications. Since the
introduction of the Class-D service several years ago, there has
been an increasing demand for additional servicing facilities to
handle this type of two-way equipment. Thus, there are excellent
opportunities awaiting qualified technicians who want to build a
more profitable business by expanding into the Citizens-band
field.

The primary purpose of this manual is to provide data needed by
the user or technician. An introductory editorial section at the
front describes typical CB equipment, the type of test equipment
needed, license qualifications, and some of the problems most
likely to be encountered.

Complete PHOTOFACT® service data have been included for 46
popular models. The coverage includes schematics, photos show-
ing component layout and identification, alignment instructions,
complete parts lists and replacement data, and other valu-
able information which will make CB servicing easier and more
profitable.

COVERING THESE BRANDS:

APELCO HEATH REALISTIC

CITI-FONE LAFAYETTE REGENCY

GLOBE MORROW U.S.L

GONSET RADSON VIKING

HALLICRAFTERS RAYTHEON VOCALINE
RCA

HOWARD W. SAMS & CO., INC.

THE BOBBS-MERRILL COMPANY, INC.
Indianapolis * New York
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