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Circuit explanations

The best approach to servicing
commercial two-way radio equip-
ment is to proceed in a series of
prearranged, logical steps. If the
serviceman can begin each job with
a clear pattern in mind for isolating
trouble—first to a particular sec-
tion, then to an individual stage,
and ultimately to the faulty compo-
nent or components — he can suc-
cessfully repair practically any trans-
mitter or receiver.

There is much similarity between
two-way servicing and TV servicing,
but we are more concerned here
with the differences involved. Per-
haps the most striking difference has
to do with performance checks and
routine maintenance. Whereas a TV
set is not usually brought to the
technician until a disabling trouble
has developed, communications
equipment must be subjected to
periodic tests and adjustments in
order to insure reliability and con-
formity with FCC specifications. A
check of frequency, modulation, and
power output is often sufficient. At
times, however, complete servicing
of the equipment may be necessary
in order to return the set to peak
operating condition.

A thorough knowledge of opera-
tional theory and alignment tech-
niques will enable a technician to
locate and repair any troubles that
may arise in the equipment. Ex-
perienced servicemen have found
that a comprehensive alignment of
the transmitter and receiver is an
excellent means of troubleshooting a
two-way radio set. A defective sec-
tion will immediately disclose itself
by lack of response to alignment.
This method of servicing is espe-

cially effective with two-way units,
since the greater portion of both the
transmitter and the receiver consists
of tuned stages.

A systematic procedure for align-
ment and troubleshooting is aided
by the type of construction normally
used in two-way radio equipment.
The transmitter, receiver, and power
supply aré each built on an individ-
ual chassis, and are then intercon-
nected to form the completed unit;
therefore, it is rather easy to con-
fine a service problem to one of
these major sections.

Power Supplies

Many complaints of apparently
“weak” transmitters and receivers
are caused by low output from the
B-- source, and so it is a good
practice to check the power supply
before doing anything else. A 12-
volt mobile radio should be tested
at 11.5 volts and again at 13.5 volts,
because certain troubles appear in
the unit only when the input voltage
is abnormal. Final alignment should
be completed at the working voltage
of the unit, however, since incorrect
input voltage can affect circuit op-
eration enough to cause inaccurate
tuning.

Fig. 1 shows a typical transistor-
ized power supply. Here, two tran-
sistors are used in a self-excited
switching circuit to provide AC volt-
age, which is stepped up to a higher
voltage by a toroidal-wound trans-
former. The AC is then rectified.
filtered, and fed to the transmitter
and receiver. Older sets usually have
vibrator power supplies, similar to
those used in auto radios, and a
few use dynamotors (motor-driven

generators) to supply the transmit-
ter power.

The power supply shown in Fig.
1 is designed to operate from a
12-volt DC source with either posi-
tive or negative ground; however, it
is important to establish proper po-
larity of the voltage fed to the tran-
sistors. Polarity reversal is accom-
plished by interchanging the power-
input leads at the two binding posts
marked (-+) and (—) on the
power-supply chassis.

When power is applied to the
system, more current will flow in
one of the collector circuits than in
the other, because the two transistor
circuits are not perfectly symmetri-
cal. This greater current, tlowing in
one-half of the collector winding of
T1, will induce a current in the
base winding on the same core. This
induced current biases the conduct-
ing transistor in such a way as to
increase its conduction, and at the
same time biases the other tran-
sistor to cutoff. This portion of the
cycle continues until saturation oc-
curs. At this point, the collector
current in the conducting transistor
no longer rises, and therefore no
current is induced in the base wind-
ing. The cutoff bias is then removed
from the other transistor, allowing
it to start conducting. This reverses
the bias on the two transistors, and
the first one is cut off suddenly,
while the other proceeds to build
up conduction. As might be ex-
pected, the output of this type of
oscillator is virtually a square wave,
which is very easily rectified and
filtered for B voltage.

There are two outputs from this
power supply. Low B+ (230 to 250
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volts DC) is applied to the receiver
and certain stages of the transmitter,
while high B4 (approximately 450
to 500 wvolts DC) supplies the
higher voltage required for the pow-
er amplifier tube in the transmitter.

The low B is developed by a
half-wave voltage doubler connected
across one secondary winding of T1.
The rectified voltage is filtered by
capacitors C2 and C3 and choke
L1

The high B+ is also developed
by feeding an AC output from TI
to a rectifier circuit of the half-wave
voltage-doubler type. The 500-volt
DC output is applied to the final
power amplifier (PA) of the trans-
mitter through a relay that is acti-
vated by the microphone push-to-
talk switch. This relay also trans-
fers the low B-+ from the receiver
to the transmitter.

Vibrator supplics are usually
found in 6-volt cquipment. Some
sets include a tube or selenium rec-
tifiers in the B-- circuit; in other
units, a synchronous vibrator recti-
fies the AC voltage as well as inter-
rupting the DC input voltage. In the
latter type of circuit, the polarity of

the vibrator is important; so, when
servicing one of these units, be sure
it is connected to the primary power
source with the proper polarity.

Trouble In Power Supplies

When there is trouble in the pow-
er supply, it usually results in no
B+ in one or more circuits, or low
B4 in alt circuits. In vibrator sup-
plies, the vibrator and the rectifier
are the most common causes of fail-
ure. Transistorized power supplies
(such as shown in Fig. 1) are gen-
erally more dependable. However,
transistors can ‘short, usually blow-
ing fuse MS; furthermore, defective
rectifiers can cause excessive cur-
rent or insufficient voltage output.
In both types of power supplies, de-
fective filter capacitors can and
often do—cause insufficient voltage.

Certain types of faults will leave
the no-load voltage normal. How-
ever, when a load is applied (for
instance, by keying the transmitter),
the output drops very low. There-
fore, when checking any power sup-
ply, make voltage measurements
under all operating conditions. If
the power supply appears normal,
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Fig. 1. Transistorized power supply of recent-model two-way mobile radio.
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proceed to the other sections of the
unit.

The changeover relay (M7 in
Fig. 1), usually located in the pow-
er-supply chassis, should be checked
periodically, Resistance sometimes
develops between the contact sur-
faces; this condition can be detected
by checking voltages on both sides
of the contacts, and can be cor-
rected by cleaning the contacts with
a burnishing tool.

Transmitter Maintenance

To check the results of transmit-
ter alignment, « VOM, a VTVM, or
a special test set is needed. In addi-
tion, an RF wattmeter or a field-
strength meter will aid in properly
adjusting the output circuits. 1 it
is necessary to check the carrier
trequency and modulation, a fre-
quency and deviation meter is also
required. It should be noted here
that FCC regulations prohibit any-
one without at least a second-class
commercial radiotelephone license
to tune a transmitter. However, any-
one who is technically competent
to adjust a transmitter can do
so under the direct supervision and
responsibility of a second- or first-
class license holder.

Fig. 2 is a schematic of a nine-
tube FM transmitter typical of those
operating in the 144- to 174-mc
range. Let’s go through a complete
test procedure for this unit, to illus-
trate the methods commonly em-
ployed in two-way transmitter serv-
icing.

Before starting work, connect the
RF output to a 50-ohm dummy
load, or to a wattmeter in series with
a load. It is also best to let both the
test equipment and the transmitter
warm up thoroughly before procecd-
ing.

You should first check the low
and high B4 voltages—often des-
ignated as the B-- and B4+, re-
spectively. Lowered supply voltages
can cause a variety of troubles;
therefore, make sure the voltages
delivered by the power supply are
reaching the circuits. A convenient
point to check B is at the screen
of driver tube V5; B+-4 can be
measured at the screen of V6.

Alignment

The next step is an alignment
check of the transmitter. Before go-
ing ahead with this operation, set



the transmitter oscillator to the cor-
rect frequency. The FCC stipulates
that this measurement must be made
whenever any transmitter is serv-
iced, so that this is a good time to
take care of it.

Using a frequency meter as a
standard, Cl is adjusted until the
carrier oscillator is precisely on the
assigned frequency. Varying this
trimmer normally changes the crys-
tal frequency by slightly altering the
load capacitance presented to the
crystal. If the correct adjustment
cannot be attained, C1 or the crystal
may be defective. Faulty operation
of the crystal oven could also make
it impossible to adjust C1 correctly.

When the frequency has been
properly set, you can proceed to
align the transmitter—remembering

that if any of the tuning adjustments

fail to show a definite peak, you
can assume there is trouble in the
associated stage. Two-way units
customarily contain provisions for
metering the grid current in each
transmitter stage, to furnish an in-
dication of proper tuning. Many
sets use an |1-pin metering socket
into which a test set can be plugged.
Others, such as the transmitter in
Fig. 2, simply use individual pin
jacks located at various points on
the chassis. With this type of testing
arrangement, a VOM or VTVM can
be used for metering purposes. Be-
gin by inserting the DC probe of a
meter into the Muli-1 jack, and con-
nect the common lead to chassis
ground. Place the Tune-Oper switch
in the Tune position, key the trans-
mitter, and read the voltage present
at the socket. This is a measure of
the class-C bias developed by V2B
as a result of RF energy transferred
from oscillator V1.

The plate of V1 is not tuned, in
this transmitter, so no adjustment
is necessary. A negative DC reading
of between 1 and 2 volts indicates
proper operation of the oscillator.
If a low reading is obtained, check
the oscillator activity directly at the
grid of V1. The reading should be
at least minus 3 volts DC; if the
voltage at this point 'is low, an in-
active crystal, a weak oscillator
tube, or a bad component may be
the cause. Substitute a good 6BH6

tube and a known good crystal, and
once again check the grid-voltage
reading. If it is still low, the trouble
is probably being caused by a de-
fective resistor or capacitor in the
circuit; these components can be
pinpointed by additional voltage or
resistance measurements.

If the reading at Muli-1 is low,
but the reading at the grid of V1
is normal, oscillator tube V1 still
might be the answer; so try another
new one. If this doesn’t help, leave
the new tube in, and try a new 6US&.
With both tubes and the crystal
known to be good, and if the Muli-1
reading is still low, the trcuble is
undoubtedly in one of the other
oscillator components.

If the reading is normal at
Mult-1, move the probe to Muli-2
and again key the transmitter. A
reading of minus | to minus 2 volts
DC should be obtained here, too.
Tune Al for a peak reading at
Mult-2. If tuning doesn’t give a
sufficient reading, try a new 6US
doubler and a new 6BHG6 tripler;
then retune Al for a peak reading.

Next, plug the probe into the
Mult-3 jack and check the RF drive
to V4. The voltage. at this grid
should read between minus 1.5 and
minus 2 volts. Tune A2 and A3 for
a maximum reading; if the voltage
is insufficient, go back and retune
Al. If the Mult-3 voltage is still
below normal, try changing V3 and
V4, and repeak A2 and A3. If this
helps, also go back and touch up
Al again. In many sets, V4 is ex-
tremely sensitive to changes in
shielding; therefore, be sure the tube
shield is in place during tuning and
troubleshooting, or the meter read-
ings at Mult-3 and Mult-4 will be
undependable.

After you have pcaked all the
readings up through Mulr-3 to your
satisfaction, move on to Muli-4.
Here you should measure minus 1.5
volts DC or better. Alternately tune
A4 and AS for a maximum indica-
tion. If necessary, replace V4 and
doubler-driver V5, and retune A4
and AS until the desired reading is
obtained. Now, go back and touch
up A3.

To align the driver-multiplier
stage, insert the DC probe into the

PA Grid jack and tune the Driver
Plate and PA Grid trimmers for
maximum drive. If trouble is in-
dicated in this stage, try a new tube
and retune both trimmers.

You’ll notice a slight negative
reading at the PA Grid and Muli-4
jacks, even with the transmitter oftf.
This is a protective fixed bias that
keeps the driver and PA plate cur-
rents within safe limits in case the
drive to the input of either stage is
lost.

Plug the DC probe into the PA
Cath jack, and switch the meter to
read positive voltage. Key the trans-
mitter, and tune the PA Plate ca-
pacitor for a minimum reading.

The final adjustments to the PA
Plate trimmer, the Antenna Tuning
trimmer, and the Antenna Coupling
control must be made with the an-
tenna connected. Set the coupling
for minimum, and switch the Tune-
Oper switch back to Oper. Leave
the meter connected to indicate the
PA cathode current.

Retouch the PA. Plate capacitor
to assure that the cathode current
is at minimum. Increase the antenna
coupling until a slight rise in cath-
ode current is noticed. Then tune
the Antenna Tuning trimmer for
maximum cathode current. Redip
the PA Plate tuning control. Con-
tinue this procedure—Coupling for
slight increase, Antenna Tuning for
maximum, and PA Plate for mini-
mum—until you can scarcely notice
the dip in cathode current as you
adjust the PA Plare tuning trimmer.
This is the point of critical coupling,
which should not be exceeded.

As a fnishing touch, you can use
an RF wattmeter or a field-strength
meter to check the RF output, while
you retouch the PA Plate capacitor
just slightly for maximum output.
Now, compute the input power for
the entry in the FCC log book:
Measure the plate voltage (at the
end of the plate tank nearest the
B source) and multiply it by the
plate current.

Modulation Adjustment

Modulation control R1 limits the
amount of audio fed into the grid of
modulator tube V2A. This control
should not be touched unless the

PF REPORTER for June, 1962, Voi. 12 No, 6. PF REPORTER is published monthly by Howard W. Sams & Co., Inc., 2201 E. 46th St., lodianapolis 6, Indiana
2 3 year subscription prices: U.S.A., its possessions, and Canada: $4.00, $7.00, $9.00. All other countries:
$5.00, $9.00,_$12.00. Current single issues 35c each; back issues §0c each.

Second-class postage paid at Indianapolis, Indiana. |

June, 1962/PF REPORTER 3



AVIRI
INY 0L

= +

]

T

¥3id0
o]

4378n00-¥344n4

SIOVIS

Fig. 2. Most transmitter stages include metering points to aid in alignment.

8N9v(z)

40LYINAOW

PE REPORTER/June, 1962

4



modulation-deviation reading (the
FM equivalent of modulation per-
centage) is too high or too low. If
it should be necessary to adjust R1,
do not exceed a total modulation
deviation of +5 kc for the new
narrow-band transmitters, or =15
kc for wide-band systems. In order
to set the frequency deviation,
whistle loudly into the mike while
monitoring the signal on a devia-
tion meter.

If weak or distorted modulation
is apparent in the transmitter, first
try a microphone known to be
good. Next, try substituting the am-
plifier and limiter tubes, as well as
the modulator tube. If néither of
these remedies is effective, put the
old tubes back in the sockets and get
out your oscilloscope. Feed an audio
signal (400 to 1500 cps) into the
mike input, key the transmitter, and
with a .01-mfd blocking capacitor
in series with the scope probe, take
readings right down the audio
string, beginning with the mike
jack.. Check the waveforms in the
amplifier and limiter stages for any
unusual changes. This waveform
should remain very nearly a pure
sine wave from the input jack to the
modulator. Any undue distortion of
this signal will show up on the
scope.

As a general rule, FM communi-
cations transmitters are all pretty
much the same, each consisting of
speech amplifiers, an oscillator, a
modulator, frequency multipliers,
and a final power amplifier. Some
makes differ in chassis layout, but
not drastically. Once you get the
“feel” of aligning a transmitter (and
this doesn’t take long), you can con-
fidently tackle any troubleshooting
job.

Receiver Maintenance

Like transmitters, two-way radio
receivers contain metering points
which simplify troubleshooting. In
some units, these points are brought
out to individual pin jacks; in other
sets, special multiple-pin sockets are
used for metering.

The typical receiver diagrammed
in Fig. 3 has six key check points
connected to an 1!-pin socket M1
on the front of the chassis. A special
test set can be plugged into this
socket for metering, but any meter
with a 50-ua movement can be used

just as well. Pin 11 of M1 is con-
nected to ground, and the remaining
terminals are wired to test points in
the circuits. Pin 1 goes to the grid of
the third amplifier in the low (455-
kc) IF strip; pin 2 connects to the
grid of the first limiter; pin 4 is
wired to discriminator load resistors;
pin 5 provides for monitoring the
amount of signal present at the in-
put of the discriminator; and pin
6 permits measuring the activity of
the local oscillator. The positions
just mentioned are monitored with
the meter on the negative scale—
except pin 4, where the voltage may
read zero, plus, or minus. Position
7 has a B4 voltage (approximate-
ly 200 volts) on it, so the meter
must be set accordingly. Pin 8 is
not used in this model, but posi-
tions 9 and 10 carry audio signals
for an external speaker.

An RF signal generator, a volt-
meter (or a test set, as described
on page 82 of this issue), and a
speaker are all you really need for
checking and aligning the receiver
in Fig. 3. The RF generator is used
to inject a signal into the antenna
receptacle of the radio. If an AM
generator is used, the modulation
should be kept off, or distortion will
occur. If an FM generator is used,
the deviation should not exceed the
bandpass limits of the receiver.

When a signal generator isn’t
available for alignment, a transmit-
ter on the same frequency as the
receiver can provide an accurate sig-
nal. Generally, the transmitter to be
used should be terminated in a dum-
my load, in order to prevent inter-
ference with other stations on the
same channel. If the signal is so
strong that it drives the receiver
limiters into saturation, the units
must be moved farther apart. In
some transmitters, the final ampli-
fier can be operated at reduced pow-
er if necessary, by simply flipping
the Tune-Oper switch.

The amount of RF signal needed
at the input socket for the most ac-
curate alignment depends on the
condition of the receiver. The best
way to determine the optimum sig-
nal level is to use the limiter grid
(pin 2 on socket M1) as an indi-
cator. The signal should be just
sufficient to cause the meter reading
to rise. When an increase in signal
input fails to increase the meter

reading, the limiters have become
saturated, and less signal voltage
should be used.

The limiter reading is generally
used throughout the alignment pro-
cedure as an indication of the effects
of tuning; as the gain of the receiver
increases, the limiter reading like-
wise increases. In the event the
limiter becomes saturated, the sig-
nal input should be reduced, or pin
| instead of pin 2 on M1 should be
metered during the rest of the tuning
procedure.

Alignment

The first step in alignment is to
set the discriminator for a center
frequency of precisely 455 kc; this
circuit can then be used as a refer-
ence to set the signal generator for
subsequent steps. When a very ac-
curate 455-kc signal is loosely
coupled to the grid of the first low-
IF stage, the meter reading at pin 4
of M1 should read zero if the dis-
criminator is on frequency. If this
circuit is slightly out of adjustment,
the voltmeter reading will be either
positive or negative; in this case,
carefully adjust the secondary of the
discriminator transformer to obtain
a zero reading. This procedure is
known as calibrating the discrim-
inator. If the reading is zero, the
discriminator adjustment is okay.

Next, move the signal-injection
point to the grid of the second
mixer, and tune the low-IF stages
for maximum voltage at pin 2 of
the test socket. If the limiters go
into saturation, causing the reading
to “flatten out” or show little re-
sponse to tuning, remember to re-
duce the signal level from the gen-
erator. An unusually flat tuning re-
sponse, if not caused by saturation
of the limiters, may mean trouble
in the low-IF section. Try replac-
ing the tube preceding and the tube
following any coil which fails to
align properly. If this doesn’t cure
the trouble, search for a component
fault in the associated circuits, in-
cluding the coil itself—it might be
the defective part!

The next step is to align the RF
and high-IF coils. These adjust-
ments must be made with an input
signal tuned precisely to the station
frequency. A signal of the required
accuracy can be obtained by using
the station transmitter, or by using
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the radiation from an accurately
adjusted heterodyne-type frequency
meter.

The signal is fed into the front
end of the receiver via the antenna
jack. Meter the discriminator at
pin 4 of M1, and adjust the signal
generator for an exact zero reading.
Then, move the meter to pin 5, and
while feeding in a strong enough
signal to saturate the limiters (pin
2), peak the primary of the dis-
criminator transformer. With the
meter at pin 4, readjust the second-
ary winding for zero again, if neces-
sary. Now the signal generator and
the receiver are exactly on fre-
quency.

Connect the meter to pin 2 again,
and reduce the input-signal level to
a point where the limiters are not
saturated, so that the effects of tun-
ing the RF and high-IF coils will
be noticeable. Begin with the coil
in the grid circuit of the second
mixer and work back to the RF in-
put circuit, tuning each coil in suc-
cession. Be sure to tune all three
coils in the first oscillator-multiplier
circuit, adjusting each one for a
maximum reading at pin 2. This
completes the alignment.

To check the sensitivity of the
receiver, youw’ll need a generator
with a calibrated output-level con-
trol. Connect the generator as for
alignment, and set it exactly on fre-
quency, using the pin-4 reading as
an indicator. Connect the test leads
of an output meter to pins 9 and 10
of M1 for measuring the audio out-
put of the receiver. Reduce the gen-
erator-signal level to zero. Adjust
the volume control of the receiver
for approximately 10 volts of circuit
noise, as measured by the meter;
then advance the output control of
the signal generator until the quiet-
ing action of the signal reduces the
noise level to 1 volt. This operation
produces a 20-decibel reduction in
the noise, or 20-db quieting. Read
the signal level on the generator,
which tells the number of microvolts
of signal needed to quiet the re-
ceiver by 20 db.

A normal receiver will exhibit a
sensitivity on the order of 0.5 micro-
volts. If more signal is required to
quiet the set, its sensitivity is too
low, and careful retuning and check-
ing of the RF and high-IF stages
is in order.

Squelch Circuits

The high-gain receiver of a two-
way radio generates considerable
circuit noise, and also greatly am-
plifies the noise caused by atmos-
pheric interference. However, this
noise is not heard during reception
of a signal, because it is suppressed
by the FM limiters. On the other
hand, when no signal is present, the
noise is stopped by the action of a
squelch circuit in the receiver.

In Fig. 3, this circuit is composed
of V12, VI3, and V14A. Noise is
amplified, rectified, and applied to
the grid of the audio amplifier, to
bias it into cutoft during times when
no signal is being received. When a
message arrives, the noise voltage
disappears, and no rectified DC is
applied to the audio stage; the audio
amplifier then “opens up” and
passes the signal.

Servicing the squelch circuit con-
sists simply of tracing the noise sig-
nals, checking the DC voltages de-
veloped by the noise rectifier, and
making certain they are properly
applied to the audio amplifier. A
very comprehensive analysis of
squelch circuits, along with proced-
ures for troubleshooting defects in
these stages, is presented in “The
Imperfect Squelch” in this issue.

Control Section

In many installations, the unit is
mounted in a location away from
the operator, such as in the trunk of
an automobile. A control box is
provided and mounted in the driving
compartment so the driver can con-
trol the equipment. A multiconduc-
tor cable connects the control head
with the unit proper.

In a typical control box (Fig. 4),
on-off switch S1 energizes control
relay M1, which applies power to
the main unit. Indicator lamp M2
then lights, signifying that the unit
is on. The other lamp, M3, is lit
when the push-to-talk switch of the
microphone is depressed, indicating
that the transmitter is on the air.
Also mounted on the control head
are the 20-ohm volume control,
which adjusts the audio fed to the
speaker, and the 15K-ohm squelch
control, which completes the ground
return for the noise amplifier in the
receiver.

Some transceivers are equipped

for two-channel operation. In these
sets, the control box contains a
switch marked F1-F2 which com-
pletes the cathode connection for
one of two first oscillators in both
the transmitter and the receiver.

Intercabling and Control Relays

Notice in Fig. 4 that the control
unit and the transceiver are intercon-
nected by a multiconductor cable,
which is usually run underneath the
floor mat from the dashboard to the
trunk of the car. The antenna lead-
in is generally run from the trans-
ceiver to the roof of the car between
the headliner and the metal top.

Power-control relay M1 is
mounted under the hood near the
battery; its contacts apply the bat-
tery voltage to the mobile unit. One
end of the relay coil is connected to
the battery, while the other end
goes to on-off switch S1 in the con-
trol unit. When the switch is thrown,
the ground circuit is completed, en-
ergizing this relay.

When the microphone switch is
depressed, it connects pin 2 of mic
jack M4 to ground, energizing
transmit-receive relay M5. This re-
lay disconnects B+ from the receiv-
ing tubes, and applies it to the trans-
mitter. At the same time, it com-
pletes the A circuit to antenna-
changeover relay M6, changing the
antenna connection from the re-
ceiver input to the transmitter out-

put.
Troubleshooting Hints

In a two-way radio there are
many possible causes of trouble, and
some of the most difficult troubles to
isolate are those- which occur in the
control system. The contacts of M1
can become corroded and pitted
over a period of time, causing a
noticeable voltage drop across them.
This, of course, means that full volt-
age will not reach the transceiver,
resulting in lowered efficiency in
both transmitter and receiver. This
trouble is best found by measuring
the battery voltage, and then check-
ing the A} present at the trans-
ceiver.

Loose connections on the relay
terminals and the fuse block can
also account for a loss between the
battery and radio. In addition, the
fuse clips that hold the 30-amp fuse

June, 1962/PF REPORTER 7



often become dirty, and the fuse
makes poor contact. Occasionally,
a fuse will become corroded intern-
ally, and voltage is dropped across
it. This is easily spotted by feeling
the fuse after a long period of op-
eration—the case will be warm.

In the older transceivers, the con-
tacts of relays M5 and M6 often be-
come pitted and worn. If this hap-
pens, B+ to the transmitter and/or
the receiver is apt to be erratic, and
the antenna changeover is not al-
ways accomplished properly. If the
antenna-relay contacts are bad, the
transmitter and receiver range will
be greatly reduced. i

The symptoms of a shorted or
open antenna are the same—that
is, poor receiver sensitivity and little
or no transmitter range. The auto-

a poor soldering job at the time of
installing. For maximum transferral
of RF power from the transmitter
to the antenna, a good solder con-
nection is a must at this connector.

Conclusion

The commercial two-way radio
user is a businessman. interested pri-
marily in how much money his
radio system can earn or save him.
He is therefore willing to pay more
for skilled service on his equipment
than a TV owner would pay to get
his television set repaired. If the
technician takes the time to do a
good complete job when repairing
a two-way transceiver, he will find
the two-way user quite satisfied to
be charged a fair price for this
work. Generally, the service shop

As a reminder of the steps which
should be taken to thoroughly serv-
ice and repair a two-way radio, the
following chart is provided:

1. Check power supply.

2. Check transfer relays.

3. Check power to transmitter
circuits,

4. Check and adjust frequency.

5. Align transmitter amplifiers.

6. Dip plate tuning, increase

coupling, tune antenna, and

finally, peak plate tank for

maximum output.

7. Measure PA input power.
Log.

8. Adjust modulation devia-
tion.

9. Check receiver audio stages.
10. Align discriminator, low IF.

mobile-mounted antenna may open  that has built a reputation for high- U A'fg“ hig*“"F Sl RESSTESES
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Tarzian offers

ONLY

FAST DEPENDABLE
TUNER $
EPAIR SERVICE

ol

INCLUDING

¢ ] ?\

It just makes sensc that a manufacturer of tuners should
be better-qualified, better-equipped to offer the most de-

pendable tuner repair and overhaul service. |

Sarkes Tarzian, Inc., pioneer in the tuner business,
maintains a complete, well-equipped Factory Service Dept. 24 b U
—assisted by Engineering personnel—and staffed by spe- .

cialized technicians who handle ONLY tuner repairs . .
on ALL makes and models.

Tarzian-made tuncrs reccived one day will be fixed and
shipped out the next. Cost is only $8.50 and $15 for UV ™
combinations. That includes ALL parts (except tubes . "
which are furnished at our cost) and labor, and a 6-month
guarantee against defective workmanship and parts failure

due to normal usage. Replacements available at low cost
on tuners beyond practical repair.

@ Tarzian-made tuners are identified by this stamping.
When inquiring about service on other tuners, always
give tube complement . . . shaft length . . . filament . . .
voltage . . . series or shunt heater . . . IF frequency . . .
chassis identification. All tuners repaired on approved,
open accounts. Check with your local distributor for
Sarkes Tarzian replacement tuners, replacement parts, or
repair service.

SERVICE MANAGER » TUNER DIVISION « DEPT. 3A

SARKES TARZ'AN INC See your distributor, or
east hillside drive » bloomington, indiana use this address for fast,
edison 2-7251
factory repair service

MANUFACTURERS OF TUNERS . . . SEMICONDUCTORS . . . AIR
TRIMMERS . .. FM RADIOS ... AM-FM RADIOS ... AUDIO
TAPE . . . BROADCAST EQUIPMENT and SHISH-KABOB GRILLES
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