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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
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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
or short at its base, or its lead-in  quality repair and maintenance 12 Aligg °s""°'°'_d°‘fb|e's"
cable may open or short at the con-  work will have little trouble finding 13. Ghgck apyeleh cirguits.
nector that fits onto the transceiver.  complete two-way radio systems to L T by S e
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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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The Moose and The Mice

(A fable for Service Technicians)

ONCE upon a time, there was a Moose
who liked cheese.

But, being a Moose, he had a hard time
getting it. A Moose can’t sneak into houses, or
stores, or cheese factories. So the poor Moose
went cheese-hungry until, one day, he had a bril-
liant idea.

“Mice can get cheese with the greatest of
ease,” he said to himself. “Perhaps I can get some
mice to help me.” So off he went to the nearest
Mouse colony.

“Look, Mice,” he said. “I’ve come to do
you a favor. I want to be your protector against
cats and foxes and any other varmints that trouble
you.”

The Mice were interested. “But what do
you want in return?” they asked.

“Cheese!” said the Moose. “You can pay
for my services in cheese.”

“Cheese! That’s a breeze!” cried the Mice.
“Go ahead; start protecting.” So the Moose did.

He hung around the Mouse colony and
whenever a cat or a fox or a weasel appeared, the
Moose ran him half-way out of the county. The
Mice were grateful and happy, and they paid off

In today's complex electronics industry, a company must be big! For
only bigness—in research, production, and distribution—can bring you
the technical services you need. But bigness hasn’t gone to our heads.
We haven’t lost the personal touch that heiped us grow. Close attention

to your needs is still primary with us.

the Moose with huge quantities of the finest Ched-
dar and Roquefort and Gorgonzola. The Moose
ate and ate, and grew and grew, and before long
he was so fat and lazy that all he wanted to do was
to eat and sleep. Naturally, his protecting went
to pot.

The Mice began to complain. “We’re your
customers,” they protested, “but you treat us like
bill collectors. Get on the job and give us some
service!”

The Moose snorted disdainfully. ““You need
me,” he told them, “I’m the Big Wheel in these
woods. You’re lucky to be my customers!”

“Oh, yeah!” cried the Mice. “Don’t try to
be a big deal when you're full of cheese. We're
taking our business elsewhere!”

So the Moose was left without a market.
To get cheese, he had to take employment with a
cheese merchant, who sawed off his antlers to make
him look like a horse and put him to work pulling
a cheese wagon. And, instead of getting prime ripe
cheese, he had to be satisfied with the rinds and
scrapings of cheeses that had spoiled.

MORAL: It’s all right to grow big pro-
vided your head doesn’t!

65-320

WORLD'S LARGEST MANUFACTURER OF CAPACITORS

THE MARK OF RELIABILITY

SPRAGUE
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WHEREVER COUNTER
WEAR THIS BUTT
YOU'LL FIND 3] WA
TO HELP BUSIN

i

31 Sprague Capacitor Assortments in FREE Stock Cabinets and Cases

Radio and TV Service Technicians swear by Sprague’s
Capacitor Assortments for SEVEN good reasons. Widest line in the industry,
Sprague’s 31 Assortments in Custom-designed Cabinets and Cases . ..

1. Convert wasted time to profits!

3. Simplify inventory-taking! You

No need to run to your distributor
when you need a capacitor. No
searching through cluttered parts
bins. Sprague Assortments give you
more time at the service bench.

2. Assure balanced inventories—no
dead stock! Sprague Assortments in-
clude only the most popular, most
frequently used ratings. No dogs. No
slow movers. Every capacitor rating
is one you need and usc in your day-
to-day service work.

see at a glance what capacitors you
have in stock. Clearly identified
compartments in custom-designed
cabinets and cases let you take in-
ventory without loss of time.

4. Speed re-ordering! Whether you
handle re-orders yourself, or let
Distributors’ Salesmen do it,
Sprague’s ‘‘sce-at-a-glance” Assort-
ments save time all around.

5. Put capacitors at finger tips! No
hunting. No delay. Sprague Assort-

Take the first step to faster servicing and greater profit. Visit
your Sprague Distributor and ask about Sprague’s 31 Assort-
ments. Or, write to Sprague Products Co., North Adams, Mass.

ments give you the types and ratings
vou need—when you need them. Re-
pair jobs go out on time. Profits
increase.

6. Make your shop more attractive!
A planned Capacitor Section saves
space, looks business-like, makes a
good impression on customers.

7. Cost you nothing extra! When
you buy Sprague Capacitor Assort-
ments, you pay for capacitors only.
Sprague Custom-designed Cabinets
and Cases are yours FREE!

WORLD’S LARGEST MANUFACTURER OF CAPACITORS

65-303R
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Some people save $400 a year right here.

$800 in 2 years.

$1,200 in 3.

Every penny of it In gas stations.

{Of course, you have to have the right
truck.)

Volkswagen owners who do 25000
miles a year tell us their former trucks ran
them about $800 annually in gas alone.

And that they cut this in half when they

changed to our Volkswagen.

It isn't surprising.

Almost all our trucks get over 20 miles
a gallon. Some even get 30.

24's average.

(Regular gas, of course. A Volkswagen
never touches the strong stuff.)

But gas isn't all you save on.

Tires on Volkswagen Trucks go about

35,000 miles.
And maintenance usually runs only half
the cost you pay with standard trucks.
Nor is this the end of the nice things.
Qur truck's only $1,895% to begin
with.
s 2 So you save a few hundred
: before you even get off the
2 premises.







when one does the job

New Westinghouse Universal

(type 21FLP4)is the picture tube

you've been waiting for! It re-

places 15 other tube types. It

drastically cuts your inventory

. . simptlifies your ordering . . .

makes stock control far easier . . . keeps you

from “‘losing out'’ in on-the-spot tube replace-

ments. Saves time and work on service calls,

too; the Westinghouse Universal is alow-voltage
electrostatic focus tube—needs no ion trap.

Now—you share in the profits! With the new
Westinghouse Profit Sharing Plan you get a
bonus on every tube you sell. Each tube comes
with a Golden Profitab good for many valuable
gifts—rifles, outboard motors, watches—scores
of others. Each picture tube Profitab is worth
64 points; receiving tubes, 4 points. Start par-
ticipating now! For complete details—and your
free gift catalog—call your Westinghouse Distrib-

utor or write your nearest Sales S
Office. You can be sure...ifit’s 8ﬂ|ng Ouse




g HE
FOR

MODERN
LIVING

PLUG-IN TYPE
PORTABLE

=22 INVERTERS'

MODELS
A © HOUSEWOLD ELECTRICITY Anywhere 6-RMF {6 volts) 60 to 80
m your own car, beat or plafe watts. Shipping weight 12

Operates Standard A.C. Ibs. DEALER NET
e Record Players PRICE $33.00

e Dictating Machines 12T-RME (12 volts) 90 to
e Srrall Radios 125 watts. Shipping weight
e Electric Shavers 121Ibs. DEALER NET

$33.00

*Additional Models Available

@“A” Battery
ELIMINATOR

For Demonstrating and
Testing Auto Radios—
TRANSISTOR or VIBRATOR
OPERATED!

e Heating Pads, etc. PRICE
In ycur own car or boat!

Designed for testing D.C.
Electrical Apparatus on Reg-
ular A.C. Lines—Eguipped
with Full-Wave Dry Disc
Type Rectifier, assuring
noiseless, interference-free
operation and extreme long
hfe and rehability

MAY ALSO BE USED AS A BATTERY CHARGER
MODEL 610C-ELIF 6 volts at 10 amps. or 12 voits
at 6 amps. Shipping weight 22 1bs

DEALER NET PRICE $49.95
MODEL 620C-ELIT .. . 6 volts at 20 amps. or 12 volts at
10 amps. Shipping weight 33 Ibs

DEALER NET PRICE

AUTO-RADIO

VIBRATORS

By every test ATR Auto-
Radio Vibrators are best!

. . and feature Ceramic
Stack Spacers, Instant Start
ing, Large Oversized Tungsten
Contacts, Perforated Reed,
plus Highest Precision Con
struction and Workmanship and
Quiet Operahon‘

There is an ATR VIBRATOR for
every make of ear!

Ask your distributor for ATR's Low Priced !ype 1400
6 volt 4.prong Vibrator; and 1843, 12 voit 3-prong;
1840, 12 vo!t 4-prong Vibrator. THE WORLD'S FlNEST'

CUSTOMIZED

~*““KARADIO

Vibrator-Operated
with Tone Control

ATR KARADIO i 1S
ideal for small import
cars or compact
American cars! Unit
is completely self-contained—extremely compact! Pow-
erful 8-tube performance provides remarkable freedom
from engine, static, and road noises. The ATR
Customized Karadio comes complete with speaker and
ready to install. Can be mounted in-dash or under-dash
—wherever space permits! No polarity problem. Neutral
Gray-Tan, baked enamel finish. Overall size, 7" deep,
4" high, and 61" wide. Shipping weight, radio set, 7 Ibs
Model K-1279— 12 for 12V Dealer Net Price $33.57
Model K-1279— 6 for 6V Dealer Net Price, $33.57

- o -

Airplane Style Overhead
Mounting under Cab Roof

TRUCK

- e =
There is a mrn Dlate
kit for YOUR A

NO PRINTED

-*—_-ﬁg. CIRCUITRY
i

SR ?ﬂ

Excellent Tone,
Volume, and Sensitivity]

Compact, yet powerful. Fits

KARADIO 5 v }._ i

all trucks, station wagons, {

most cars and boats. Just drill a % inch hole in roof and
suspend the one-piece unit (aerial, chassis and speaker)
in minutes. Watertight mounting assembly holds anten-
na upright. Yoke-type bracket lets you tilt radio to
any angle

Extra- sensmve radio has 6 tubes (2 double-purpose), {I

over-size Alntco PM speaker for full, nch tone. Big,
easy-to-read Wlluminated dial. Fingertip tuning control
Volume and tone controls. 33-in. stainless steel antenna.
Neutral gray-tan enameled metal cabinet, 7 x 6% x 4 1n_
high over-all. Shipping weight 10 Ibs,

Model TR-1279—12 Afor 12V Dealer Net Price $41.96
Model TR-1279— 6A for 6V Dealer Net Price $41.96

See Your Electronic Parts Distributor
Write Factory For Free Literature

ATR ELECTRONICS, INC.
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LETTERS

o

EDITOR

Regarding the trouble Ray D. Ellis of
Erie, Pa. has been having with “tempera-
mental sound” (December Troubleshoot-
er), you gave him the runaround! In the
same column in December, 1959, you
recommended changing the ratio-detector
transformer to cure the same trouble in a
similar Hotpoint set. That answer was
right; in fact, it's the only cure for this
trouble in the G-E 24CI182 series. We
have changed plenty of these babies.

This time, you recommended isolating
the trouble with a chilling chemical, but
the spray can't reach the trouble spot—a
120-mmf capacitor in the base of the can.

Tom MORAN
Rucki’s, Inc.
Holyoke, Mass.

“The Troubleshooter” says he’d under-
stood that Mr. Ellis had tried all of our
previously published solutions to this prob-
lem, and therefore suggested an approach
which would help determine what other
component might be at fault. We're glad
to know, however, that you have found
replacement of the transformer to be the
only cure for “temperamental sound” in
this chassis.—Ed.

Dear Editor:

How can a serviceman work on the new
20-kv TV chassis at close range in the
shop without risk of “soft” X-ray radia-
tion exposure, and just how harmful is
this radiation?

Rupy SCHMITT
Calumet, Mich.

You won't need a lead suit! All avail-
able evidence indicates virtually no danger
to TV men from X-ravs, as we pointed
out in “Report on TV Radiation Hazards”
(December, 1960 issue). In the preparation
of this article, we undertook a series of
laboratory tests in  colluboration with
Nuclear Measurements Corp. of Indian-
apolis. Using sensitive radiation-measuring
equipment, these tests were conducted on
receivers with anode voltages measuring as
high as 23.5 kv. Quoting from the report,

“Although absolute limitations on
radiation exposure cannot be stated at
this time, we concluded from our tests
and medical references that even if a
technician remained in direct contact
with a radiating picture tube for 40
hours a week, the dose received would
still be unlikely to exceed the present
day safety rating. Another encouraging
point is that radiation intensity is in-
versely proportional to the square of the
distance from source to object; for ex-
ample, if we had simply moved our de-

tector probe back 6” from any given
spot on the tube's glass, the radiation
intensity would have been approxi-
mately Y4 that previously obtained.”
It is also reassuring to note that the
soft X-rays generated by voltages in the
20-kv range have difficulty in penetrating
even the outer laver of the skin. Thus,
TV radiation appears to be something we
can safelv live with from day to day.—Ed.

Dear Editor:

1 sure liked the special transistor edi-
tion in March—very good coverage! But
1 would hate to have something come
in wired as shown in Fig. 11 on page 7;
it really could be a tough dog.

MERLE F. BARKER
Barker Electronics Service
Concordia, Kans.

Wow! We sure fouled up the schematic
symbol for X2, the lower transistor in the
push-pull pair. The circuit will be correct
if you will substitute an NPN for a« PNP
symbol, and turn it upside down (with
emitter at top).—Ed.

Dear Editor:

1 read with interest George Pratt’s
prattling in the March issue, and would
like to state my feelings.

I first became acquainted with you
through the September-October, 1951
issue of PF INDEX, and have on file all
issues to date. I've tried them all, and
have settled on PF REPORTER and one
competitor. If Pratt dislikes your maga-
zine, they sure must have some whiz-
bang publications in Oregon that we
don’t have here.

HowARD Z. DEHLINGER
Buffalo, N.Y.

Dear Editor:

Mr. Pratt (March Letters) must be a
doctor or a dog catcher or just
doesn’t give a darn for good magazines.
I've taken all the radio and TV maga-
zines—but yours is the only one 1 take
now.

AL HART
Griffith, Ind.

Thanks, fellows, for the vote of con-
fidence. On account of vour long-standing
loyalty, Howard, we'll forgive you for
helping support one competitor—Ed.

Dear Editor:

In the chart of transistor-tester spe-
cifications on page 26 of the March is-
sue, I was disappointed to find no men-
tion of the Sencore Model TR115, which
checks leakage, shorts, and actual DC
beta of transistors (including power
types). and also checks diodes. Also
omitted was the fact that the Model
TRI110 is capable of making in-circuit
transistor tests. Incidentally. both testers
include a PNP-NPN selector switch.

R. H. BowbpEN
President
Sencore. Inc.
Addison, 111,

The editor who left the TRII15 out of
the chart has been put on bread and
water for a whole week. For complete
data on the TRII10 transistor tester, see
the “Notes on Test Equipment” column

® Please turn to page 20



*(Original Equipment Quality)

BECAUSE...

QUALTY
COMES
FIRST
WiTH

ok

CLAROSTAT
REPLACEMENT

ORIGINAL
EQUIPMENT

# The same carefu! craftsmanship, materials and designs are
used in every Clarostat control—whether for the most critical
original equipment manufacturer or for replacement needs.
There is only a single standard at Clarostat—the best quality
possible.

& It's a fact—replacement controls are run on the same pro-
cuction line, receive the same inspection and are the same
quality as original equipment at Clarostat. This fact assures
you of top performance every time you use a Clarostat control
-..s0, always ask for Clarostat quality in that well-known
green box . ..

i A complete line of wire-wound controls meeting all replacement needs.
% The right single or dual carbon control for every radio and TV need.

& Factory-assembled RTV replacement controls to save you time and
troubles.

% Uni-Tite field assembled duals—first to provide easy, fast assembly.

i Push-pull switches, sound system controls—and a host of others to
fill every servicing need.

CLAROSTAT MFG. CO, INC. DOVER, NEW HAMPSHIRE
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In their own words, Independent

1

e
“REMOVAL OF CHA

SSIS FROM CABINET -
DISTURBING ELECj’RICAL OR STATIC COLV\,/EHR%LELCE "

“NO PRINTED BOARD CIRCUITé‘
WHICH WARP AND CRACK.

| ' RN-OUT

“FUSED POWER TRANSFORMER WILL PR%VETTN%LSJ ) .
OEUTRANSFORMER IN CASE OF SHORT.
-

i

NO VE
“NO EXTRA SHIELDING T,O REMO
WHEN SERVICING UNIT.

R el e o M RN
it
! _ f\iliDE WITH THE SERVICEMAN |N MIND." ‘i

EVERY ONE OF THESE QUOTES FROM A

SERVICEMAN WHO SERVICES COLOR TV/
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Servicemen say why “It’s BEST!”

GLAP-TRAP"IN THE

GOLOR TV GHASSIS !

“TEST POINTS LOCATED ON TOP SIDE OF CHASSIS
FOR VOLTAGE CHECKS AND ANALYSIS.”

“SECONDARY CONTROLS ARE IN A PLACE SO THAT THE SERVICEMAN
CAN HANDLE THEM...WITHOUT REMOVING THE BACK OF THE CABINET."”

@

ABLE TO REMOVE

p EMAN 1S
... THE SERVIC 2

THE WHOLE CHASSIS IN ONE IE

PS4 A =

Zenith’s Special Training Program assures you an
important role in the future of color television!

Zenith Distributors are conducting special color TV training programs now,
and will continue these programs in the future. For complete information,
see your Zenith Distributor.

: z I |: P ] ' I ! I | The quality goes in
before the name goes on

TCNITH BaDID
CORPORATION
L E,
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Now with New Features
For Added Versatility

RCA WO0-91A 5-INGH
OSCILLOSGOPE

New 2-Stage Sync Separator Simpli-
fies Checking TV Horizcntal and
Vertical Sweep Synchronization

This popular RCA S-inch scope 10w at your
distritutor’s includes a new fea:ure to sim-
plify TV serv'cing: a built-in twe-stage sync
separztor. This circuit, connecte{ in the pre-
set TV “H"” end “V"" positions, arov des ex-
ceptionally solid lock-in action o1 composite
TV signals.

Other “PLUS" Features:
@ 5-imch screen with high resoluton

o Dual bandwidth (4.5 Mc with 0.853 wolt rms/
in. sensitivity; 1.5 M¢ with 0.018 valt rms/
in. sensitivity)

Intzrnal calibrating voltage amd calibrated
graph screen

Includes special direct/low capacitance
sh|=lded probe and cable

249 factory-wired and calibrated

SEE THEM BOTH AT YOUR AUTRORIZED
RCA TEST EQUIPMENT DISTRIBUTOR.

*User Prce (Optional)

ROA ELECTRON TUBE DIVISION, 4AFRISON, N.J.

r-p'..

RCA WV-98C
SENIOR VOLTOHMYST®

New 0.5 Volt Full-Scale DC Range
for Testing Transistor Ci-au 13

Now you can check the low vdltages used in
transistor circuits even more accuizzely with
the latest model of the famous FCA Senior
VoltOhmyst.

The new ““C’” version of this t re-tested
instrument includes a high-s2as tivity range
that provides full-scale deflection at only
one-half volt DC!

Other “PLUS” Features

@ Easy-to-read 62" meter fac?

® 200-ua meter movement witt 125 thar 1%
tracking error

® Pr}acision multiplier resisto-s asaurat: to
1%

o Meter electronically prot:czed agzainst
burnout

@ Separate color-coded peak-te-pezk amd rms
voltage scales

o Die-cast aluminum case wlith |:acker carry-
Ing handle

MEASURES:

DC volts, 0.02 to 1500 volts

AC volts 0.1 to 1500 volts rms or .2 to. 4200
volts peak to-peak

Resistance, 0.2 ohm to 1000 megowms

$7Q50*
79 factory-wired and caliortac

The Most Trusted Name in Electroinics
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Letters

(Continued from page 16)
on page 50 of the May, 1961 issue, which
describes the capabilities of this tester at
considerable length.—FEd.

Dear Editor:

I'm having difficulty in my attempts to
secure parts for Kent transistor radios.
(This brand is not included in the list
you published in your January issue.)
My main concern is for volume controls
and tuning capacitors; since these are
particularly small items, available sub-
stitutes will not fit into the allotted space.

W. F. StaMM
Riverdale, N. J.

The importer of these sets is Kent Over-
seas, 14 W. 23rd St., New York, N. Y.
We suggest contacting them for further
information.—Ed.

Dear Editor:

I can’t help being amazed at the dif-
ference in people from various parts of
our country. With 12 year’s experience
in this town, I don’t see for the life of
me how Mr. Art Margolis (“Coping With
Callbacks,” April issue) gets by with
holding customers’ TV sets for six hours
after repairing them.

How can I “cook” a TV when the
customer comes back for his set before
I can get it back in the cabinet? Some
even bring their sets in and stand there
while 1 do the repairs. The way it gen-
erally goes is, “I'm not in a hurry, so
take your time—as long as you can have
it fixed in 30 minutes.”

We always tell customers that we
haven’t had time to see if anything else
is wrong with the set. The answer is al-
ways the same: “We'll take it home and
play it; if it isn’t all right, we will bring
it back.” Sure—I'm supposed to fix an-
other trouble at no additional charge!

On service calls, if we’re not at some
customers’ homes within 20 minutes,
they call someone else.

JERRY JACKSON
Paris, Ky.

Perhaps the city fathers would con-
sider putting tranquilizers in the public
water supply!—Ed.

ODE TO FRUSTRATION

The TV sound went up and down;
the owner was dismayed.
Technician hauled it to the shop;
it played and played and played.
Technician hauled it home again;
no difference had he made.
He probed and cursed
and checked and prayed—
The thing played on,
no bug displayed—
So back it went for one last try;
all week no money made.
The intermittent sound was in
the owner’s hearing aid!
Jack DARR

Mena, Ark.

“Intermittent’s hard to find,

Fifteen dollars for my time.”

To the serviceman’s dismay,

All the owner said was, “Eh?"—Ed.




P.R. MALLORY & CO. Inc

ALLO

Tips for Technicians

Distributor Dlvision, P. R. Mallory & Co. Inc.
P. O. Box 1558, Indlanapolis 6, Indlana

Hints on Reducing Hum....

In high fidelity sound systems .. .and in many kinds
of commercial and industrial electronic equipment . . .
reduction of 60-cycle hum is one of the toughest prob-
lems that a technician has to tackle. Most hum comes
from 60-cycle voltage sneaking into the signal circuit.
There are, of course, many well-known precautions that
should be observed ... using shielded or coax cable
between major components, keeping cables short espe-
cially in the low-level portion of the system, making
sure connectors are tight. Here are some other thoughts
that may be useful.

Power supplies in sound systems . . . hi-fi or commercial
... generally operate at higher temperatures than those
encountered in radio or TV. So it pays to be particular
about filter capacitors. It pays to use electrolytics rated
at 85° C. Those rated at only 65° C start to run into
trouble. Then too, because of the added heat, the vent
construction is important. In other words, “How good
is the seal?” Our tip is to always use Mallory FP-WP
electrolytics . . . voltage ratings are conservative and
dependable . . . they have excellent stability at high
temperature . . . and they all have etched cathode con-
struction. This latter is extremely important in avoiding
hum. We covered the reasons in a previous TIP
(remember ?).

Here’s another source of hum . . . filament circuits.
Many of the highest quality sound systems use a DC
filament supply in the preamplifier. It’s easy to add
this refinement to any system. All you'll need is a
Mallory FW-50 “packaged” silicon rectifier circuit.
It’s encapsulated in a tiny plastic block and takes up
very little space. Simply connect the FW-50 to the
circuit, add a WP-042 electrolytic and filament hum
disappears permanently. If you want more specific
information, write and ask us.

Another tip: call on your Mallory Franchised Distribu-
tor for prompt service, at sensible prices, on Mallory
capacitors, switches, silicon rectifiers, controls, and
batteries . . . and for any other parts you may need.
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RCA COLOR PARTS
AND DISPLAY RACK
STOCK No. 11A1014

e Convenient e« Compact

Because of the ideal size
of this rack, it lends itself
very well to mounting on
the wall or on the service
work bench.

126 ESSENTIAL COLOR
PARTS FOR SERVICING
RCA COLOR CHASSIS
TYPES CTC 10 & CTC 11

A complete color service
center.

SEE YOUR
RCA DISTRIBUTOR NOW!




A must for any serviceman now servicing or
planning to service Color TV receivers B Make
a one man service call out of a costly two man
cabinet pulling job B Eliminate possibility of
damage to the customer’s set when transport-
ing to and from his home ® Eliminate the
need to reconverge the customer’s set when
the chassis is returned ® Professional Ap-
pearance—Finish matches that of RCA Test
Equipment W Partial Assembly—=Safety glass
and kine mask assembled at factory B Com-
ponents Kit furnished with Test Jig includes
all necessary components, hardware and In-
structions for installation of an RCA Tri-Color
Kinescope ® Convergence contro! panel sup-
plied provides dynamic as wel! as static con-
vergence for the CTC-10 and CTC-11 chassis &
Instructions included with test jig provides
data for utilization with CTC-4, 5, 7 and 9
chassis and lists extension cables required B

CONTENTS OF PARTS KIT SUPPLIED WITH TEST JiG

Descriptisn Quantity  Stock No.
Cushion—Plastic, for kinescope mounting................ 2 105033
Shield—Plastic, for anode contact....................... 1 105034
Lead—Anode lead ..............c.ooiiiiiiiiiiiii 1 105539
Resistor—Fixed Comp. S6K== 10%, 2W.................. 1 —
Spring—For anode resistor............. .. ... il 1 105028
Yoke—Deflection yoke ....... ... ..ol 1 109457
Convergence assembly ........... 1 —_
Ring—Purity magnet ....... o1 79604
Magnet—Blue beam lateral............. o1 103172
Clamp—For convergence cable.......... 1 —
Screw—For mounting convergence assem. ........ yome [3 —
Lead—Ground fead................... ..ol 1 -
Clip—For ground lead............... ... 1 —
Tool  Kaddy e o et ambt el 00 gk gl s e wa g sk ab b Lk Y 1 —

act now for
the color season

COLOR
TEST
JIG

1141015

~“rm=- JOron

£) ==t
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n2 -
o il o A s

see your RCA distributor for details

RCA parts & accessories[camden, n. j.

RCA The Most Trusted Name in Color Television

RADIO CORPORATION OF AMERICA



ARIZONA
Phoenix—Emmett Research Labs, 1309 East McDowell
Phoenix—Kelton Audio Equipment Co., BO6 N. First St.
Tucson—Inland Electronic Supply, 715 East Broadway
Tucson—Sound Shop, 4659 East Broadway
ARKANSAS
Little Rock—Carlton Bates Co., 1210 East 6th Street
Texarkano—Lavender Distributing, 522 E, Fourth St
CALIFORNIA
Bakersfield—Bakersfield Audio and Alarm,
2534 "F" Street
Berkeley—Pacific Radio Supply, 2801 Shottuck Ave.
Culver City—Electronic Trading Post, 4364 Sepulveda
Gardena—Stereo Hi Fi Center, 13996 Crenshow Blvd.
Glendale —Pacific Union Supply, 1545 North Verdugo
Hollywood —Hollywood Radio Supply,
5250 Hollywood Blvd.
Hollywood —Pacific Radio Exchange, Inc,
1401-7 Cohuengo Bivd.
Los Angeles— Arco Electronics, 111 South Vermont Ave.
Los Angeles—Hannon Eng., 5500 W. Washington
Los Angeles—Kierulff Sound Corp, 1015 Figueroa St.
Los Angeles—Radio Products Sales, 1501 S. Hill St.
North Sacramento—California Radio & TV Supply Co.
2537 Del Paso Blvd.
Oakland —Fisher Electronics, 520 13th Street
Ookland—Millers Radio & Television Supply, Inc.,
530 East Bth Street
Orangevale—>Strayer Electronics, 9353 Greenback
Sacramento—Llombards Electronics, 1827 Jay Street
Sacramento—Norcal Electronics, 1115 "R Street
Sacramento—Sacramento Electranic Supply Company
1219 "S" Street
San Diego—Radio Parts Co., 2060 Indio Street
San Francisco—Eber Electronics, 2385 Market Street
San Francisco—House of Sound, 104 9th Street
San Francisco—San Francisco Radio and Supply,
1284 Market Street
San Francisco— West Coast Electronics, 539 Market St
San Francisco—Zack Radio Supply, 1422 Market St
Son lose—Munday & Collins Audio Visual Center,
270 Willow Street
San Jose—Peninsulo Electronics, 656 South First Street
Son Leandro—Styles & Engelman, 2255 Bancroft Ave,
Santa Barbara—Channel Radio Supply, 18 E. Ortega
Stockton—Dunlap Radio & Television Supply Company,
27 Sauth Grant Street
COLORADO
Denver—Davis Audio Visual, 2149 South Grape Street
Denver—Electric Accessories, 1620 Blake Street
Denver—Empire Radio & TV Co, 1100 Broodway
Denver—Interstate Radio & Supply, 1200 Stout Street
Denver—L. B. Walker Radio Co., 300 Bryant Street
Denver—L. B. Walker Radio Co., 100 North Victoria
Grand Junction—L, B, Walker Radio, 537 N. 1st Street
CONNECTICUT
Bridgeport—Hatry of Bridgeport, 2465 Main Street
New Haven—M & S Sound and Television Company,
65 Kensington Street
New Londor — Aikins Electronic Supplies, 531 Broad St.
DELAW ARE
Wilmington —Zomie Electronics, Fifth & French Street

NEW @ MODEL 644

SOUND SPOT MICROPHONE e LIST $110.00

If you are in the commercial sound business, you have had your share of . ..

“they couldn’t be done” ... jobs at one time or another in your business life.
These jobs could not be solved because general purpose microphones just
couldn’t do the job. That, fortunately, is past history. E-V’s new Model 644
ushers in a new era in the concept of microphone pick-up. So take another
look and see how many of those “tough” jobs the 644 reclassifies to “simple
and easy”. Your local E-V distributor has all the details on the Model 644.
See him today or write for complete data to Electro-Voice, Inc., Buchanan,

Michigan, Dept. 622R.

ElecthoYores

See the new E-V Model 644 at any of

DISTRICT OF COLUMBIA
Washington—Capitol Radio Wholesalers,
2120 14th Street, N.W.
Washington—Electronic Wholesalers,
2345 Sherman, N. W.
Washington—Silberne Industrial Sales,
3400 Georgia, N. W,

FLORIDA
Miami—East Coast Electronics, 1900 N.W. Miami Ct.
Sarasota—Hess Sound & Electronics, 1015 Gen. Spaatz
West Palm Beach— Goddard Distributors, Inc.
1309 North Dixie

GEORGIA
Atlonta—-Specialty Distributing, 763 Juniper St, N.E.
Atlanta — Southeastern Radio Parts, 400 W, Peachtree

HAWAI
Honolulu—Precision Radio Ltd., 1160 South King Street

ILLINOIS
Arlington Heights—Roy Bauman Music, 24 E. N.W. Hwy.
Benton—Lompley Radio Co., 452 East Church Street
Champaign—Electronic Parts Co., 905 South Neil St
Chicago—Allied Hi Fi Stores, Inc., 602 Davis Street
Chicago—Allied Radio Corp., 100 N. Western Ave.
Chicago—Allied Voice and Vision, 921 Rush St., North
Chicago—Allied Voice and Vision, 7055 W. North Ave.
Chicogo—Evergreen Allied Hi Fi, Inc., 2025 W. 9th St.
Chicago—Musicraft, 48 Eost Ogk Street
Chicago—Newark Electronics, 223 West Madison St.
Peorio—Selectronic Supplies, Inc., 983 South Adams
Quincy—Gates Radio Company
Rockford —EImquist Sound and Communication,

731 Seventh Street

Rockford—Rockford Hi Fi, 120 N. Church
Wood River— Audio Electronics, 932 Whitelaw Avenue

INDIANA
Columbus—Preston Saund Equipment, 910-25th St.
Evansville—Ohio Valley Sound, 20 East Sycamore St.
Gary—Cosmopolitan Radio Co., 524 Washington St
Indianopolis— Graham Electronics, 122 South Senate
Indianapolis—Meunier Radio Supply, 811 E. Michigan
Indionapolis—Radia Distributing, 814 North Senate
Logansport—Hill & Son Sound Engineering, 2220 Spear
Terre Haute—C. T. Evinger Co., 1216 Wabash Ave,
West Lafayette—Robert C. Merchant Company,

229 South River Road

IOWA
Dovenport—TCR Distributors, 1205 East River Drive
Sioux City—Dukes Radio Company, 209 Sixth Avenue
KANSAS
Wichita—Excel Distributors, 345 North Water
Wichita—McClellond Sound, Inc., 229 West William
KENTUCKY
Covington—American Sound, Inc., 475 West Third St.
Lexington—Kenneth E. Smith, 598 Mitchell Avenue
Louisville—Lewis Sound Service, 226 West Liberty St.
Louisville—Peerless Electronic Equipment, 2210 S. 7th
LOUISIANA

New Orleans— Crescent Electronic Supply, Inc,
537 South Claiborne Avenue

New Orleans—Epcor, 3622 Toulouse Street
New Orleans—Radio Ports, Inc, 1112 Mogazine St.
New Orleans—Southern Radio Supply, 1909 Tulane
M AINE
Portland—Maine Electronic Supply Corp. of Bangar
148 Anderson Street
Portland —Radio Service Lab,, 1004 Congress Street

MARYLAND
Baltimore —Kann-Ellert Electronics, 2030 Rock Rose Ave.
Boltimore—Maynard E. Harp & Son, 2824 Loch Raven
Boltimore—Radio Electronic Service, 5 North Howard
Frederick—Hankeys Radio, Evergreen Place & Elm St.
MASSACHUSETTS
Boston—DeMambro Radio Supply Company, inc.,
1095 Commonwealth Avenue
Boston—Lafayette Radio, 110 Federal Street
Boston—Radio Shack Carp., 730 Commonwealth Ave.
Boston—E. A. Ross & Ca., 341 Columbia Street
Medford—East Coost Electronics, 296 Salem Street
Southbridge —Charles Bastein, 95 Cole Avenue
Springfield—Del Padre Supply, 999 Worthington St.
MICHIGAN
Bottle Creek—All Tronics, Inc., 3149 Fifth Avenue
Detroit— Consolidated Sound Co., 20924 Harper Ave.
Detroit—M. N. Duffy & Co., 2040 Grand River Ave.
Detroit—Industrial Communications, 8300 Fenkell
Detroit—KLA Loboratories, 7375 Woocward
Detroit— Michigan Music Company, 15900 Hamilton
Detroit—Radia Specialties Co., 12775 Lyndon
East Lansing—Tope Recording Industries,
1101 East Grand River Avenue
MINNESOTA
Minneapolis—Audio King, 913 West Lake
Minneapolis—Harry Starks, Inc., 112 North 3rd Avenue
Minneapolis—Lew Bonn Company, 1211 LoSaclle Ave,
Minneapolis—Minnesota Audio Visual, 1012 Marquette
Minneapolis—Northwest Sound Service, 73 Glenwood
Rochester—S. M. Supply Co., 902 N.W. 7th Street
MISSOURI
Cape Girardeau—Suedekum Electronic Supply Co.,
2215 Broadway
Kansas City—Burstein-Applebee, 1012-14 McGee
Rolla—Show-Me Electronics, Inc., Highway 72, Eost
St. Louvis—Interstate Industrial Electronics, Inc.,
8406 Olive Street Road
St. Louvis—Interstate Radionics, Inc., 4445 Custine Ave.
St. Louis—Van Sickle Radio Electronics, 1113 Pine St.
Sedalia—Radio & Television Supply, 321 East Main St.
NEBRASKA
Lincoln—Scott Electronic Supply, 2201-07 "O" Street
Scottsbluff—Joachim Rodio Supply, 1913 Broadway
NEVADA
North Las Vegas—Electronics Specialties Company,
3420 "C" East College Street
NEW HAMPSHIRE
Concord—Evans Radio Co., Route 3A Baw Junction
NEW JERSEY
Camden—General Radio & Supply Co., 600 Penn St.
Camden—Radio Electric Service Co., 513 Cooper St.
Elizabeth—Jersey Radio TV Supply, 1068 Elizabeth
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self why the 644 is

Now, after over 2 years of field testing, the 644 has thoroughly
proved its ability to solve sound jobs previously thought im-
possible! If you haven’t yet tried the 644, pick the job that
other microphones couldn’t “reach”...then find out for your-

the brightest new idea in microphones!

those impossible” sound jobs!
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these Electro-Voice Microphone Headquarters

Hackensack—Nidisco Hackensack, 55 State Street
Jersey City—Nidisco Jersey City, Inc.,, 713 Newark Ave.
Mauntainside—Federated Purchaser, Inc.,

1021 U.S. Route 22
Passaic—Nidisco Passiac, 294 Passaic Avenue
Ridgefield —Nidisco-Cliffside, Inc., 484 Bergen Avenue
Trentan—Nidisco-Trenton, Inc., 985 Princeton Avenue
Union City —Nidisco Jersey City, 2812 Hudson Blvd.

NEW MEXICO
Albuquerque—Sound Equipment & Hi Fi House,
3011 Monte Vista Blvd., NE

NEW YORK

Albany —Audio-Video Corp., 324 Central Avenue
Albany—Fart Orange Radio,204 Broadway
Albany —Seiden Sound, Inc.,, 355 Central Avenue
Bethpage, L. .—S & R Electronics,

4020 Hempstead Turnpike
Binghamton—Morris Distributing Co., 195 Water St.
Braoklyn—National Radio Parts Distributors,

572 Albany Avenve at Rutland Road
Buffalo—FM Sound Equipment, 1241 Main Street
Buffalo— Genesee Radio and Paorts, 2550 Delaware
Buffalo—Radio Equipment Corp., 312 Elm Street

Carle Place, LI.—E. J. Korvette, Incorporated
Glen Cave Road & Westbury Avenve
East Meadow, L..—Sound Service Engineers,

1788 Hempstead Turnpike
Elmira—Stack Electronics, 306 Railraad Avenue
Hempstead—Newmark and Lewis, 43 Main Street
Hempstead —Stondard Parts, 277 North Franklin St,
Jamaico—Lafayette Radio Electronics, 165 Liberty Ave.
Middletown—Certified Electronics, Incorporated

Wickham Avenue Ext., Route 84
Mineola, LI.—Arrow Electronics, 535 Jericho Turnpike
New York City—Airex Rodia Corp., 85 Cortlandt St.
New York City—Audio Unlimited, Inc., 190 Lexington
New York City—Florman & Babb, 70 West 45th St.
New York City—Harvey Radio Co., 103 West 43rd
New York City—Leanard Radio, 69 Cortland Street
New York City—Mogic-Vue Television, 323 E. 13th St.
New York City—Midwoy Rodio & TV, 60 West 45th
New York City—Murray’s Audio Center, 12 East 42nd
New York City—Sam Goody, Inc.,, 235 West 49th St
New York City—Sonocraft Corp., 115 West 45th St.
New York City—Terminal Hudson, 48 West 48th St
Rochester—Rochester Radio Supply, 600 Eost Main St.
Troy—Trojon Electronic Supply, 15 Middleburgh St.
Tuckahae—Boynton Studia, 10 Pennsylvonia
Utico—R. & H. Audio Visval Co., 227 Calumbia Street
Yorkville—Valley Electronic Labs, Truck Route SA

NORTH CAROLINA
Asheville—Freck Radio & Supply Co., 38 Biltmore Ave,
Durham— Womack Electronics Supply, 601 Ramseur St.
Gastonia—Stroup Hi Fi Center, 112 Green Drive
Raleigh—Southeastern Radio Supply, 414 Hillsboro St.
NORTH DAKOTA
Fargo— Wolter Electronics Co., 402 North "P”’ Avenve
QOHIO
Akron—Electronic Engineering Co., Div. of Solsound
Industries, Inc., 362 West Bowery Street
Canton—Burroughs Radio, Inc.,, 2705 Fulton Road, NW

Canton— Walkerodio, 1546 Fulton Road, NW
Cincinnati—Economy Electronic Distributing, 629 Elm St.
Cincinnati—Steinbergs, Inc., 633 Walnut Street
Cincinnati—Trout Company, 4815 Whetsel Avenue
Cleveland— Audiocraft Company, inc.,, 2915 Prospect
Cleveland—Broadway Electric Supply Company, Inc.,
6207 Braadway Avenue, SE
Cleveland— Grossmon Music Corp., 740 Bolivar Road
Cleveland — Olson Electronics, 6813 Pearl Street
Cleveland —Olson Electronics, 2020 Euclid Avenue
Cleveland—Pioneer Electronic Supply, 5403 Prospect
Cleveland—Progress Radio, 565 East 185th Street
Cleveland —Progress Radia, 13310 Miles Avenue
Cleveland—Progress Radio Supply Co., 415 Huron Rd.
Cleveland— Winteradio, 1468 West 25th Street
Columbus— Anderson Hi Fi Center, 2244 Neil Avenue
Columbus—Electrical Contractors, 1343 Holly Avenue
Columbus—Electronic Supply Corp., 814 West 3rd Ave.
Columbus—Hughes-Peters, Inc., 481 East 11th Street
Columbus— Olson Electronics, 142 North High Street
Columbus—Thompson Radio Supplies, 182 E. Long St.
Columbus— Whitehead Rodia, 124 North Grant Ave.
Daytan—Custom Electronics, 1918 South Brown Street
Doyton—Srepco, Inc., 314 Leo Street
Dayton—>Stotts-Friedman Co., 108 N. Jefferson Street
Elyrio—Ei-A-Company, 235 Lodi Street
Limg—Hutch and Son, Roberts at Lenore
Limo—Lima Radio Parts Co., 600 North Main Street
Middletown—Hinkles Electronics, 5021 Roosevelt Ave.
Porma— Winteradio Electronic Supply, 5373 Ridge Rd.
Toledo—Jamieson's Hi Fi Specialists, 3417 Dorr Street
Toledo—Toledo Radio Specialties, 1215 Jackson St.
Toledo— Warren Rodio Compony, 1002 Adams Street
Youngstown—Armie’s Electronics, 320 West Federal St.
Zonesville—Thompson Radio Supplies, 110 South 6th

OKLAHOMA
Oklahoma City—Trice Wholesale Electronics,
4701 North Stiles
Tulsa—S & S Radio Supply, 537 South Kenosha

OREGON
Pendleton—The Town Shop, 142 South Moin

PENNSYLVANIA
Altaong — Altoona TV Supply, Inc., 1720-22 Union Ave.
Braddock—M. Leff Radia Parts Co., 223 Braddock Ave.
Clifton Heights—Deloware Valley Electronics Supply,
224 Baltimare Pike
Cornwells Heights—Bucks County Sound and Recording
Laboratory, 2002 Newportville Rood
Johnstown—Cambria Equipment, 17 Johns Street
McKeesport—Barno Radio Company, 927 Walnut Ave.
Philadeiphia—AC Radio Supply, 1539 W. Passyunk
Philadelphiao— Almo Radic Company, 913 Arch Street
Philadelphia —Barnett Brothers Radio, 622 Arch Street
Philadelphia —Friend’s, 614 Arch Street
Philadelphia—Radio Electric Service Company,
NW Corner 7th and Arch Streets
Pittsburgh— Comcor Electronics, Inc., 937 Liberty Ave.
Pittsburgh—Hamburg Brothers, 213 Galveston Avenue
Pittsburgh—Radio Parts Co., Inc,, 6401 Penn Avenue
Pittsburgh—South Hill Electronics, 1420 West Liberty
Pittsburgh—Tydings Electronics, Inc., 3337 Penn Avenue
Reading— George D. Barbey Ca., 333 North Fourth St.

* " e Four times greater working distance than the best
5 cardioids, depending on acoustics

SOUND SPOT ® Greatly reduces feedback

® Retains ‘“on-mike” presence despite extended
working distance

® Excellent outdoors . .. less wind noise
® Priced low to fit most budgets
® Lasts a lifetime

Another better product for better sound from . ..

ELECTRO-VOICE, INC.

Commercial Products Division ® Loudspeakers-Microphones

BUCHANAN, MICHIGAN

Wilkes Barre—Communications Engr., 41 N. Franklin
Wilkes Barre— General Radio and Electranic Ca.,
396 South Main Street

SOUTH CAROLINA
Charleston—Radia Labs, 475-477 East Bay Street
Columbia—Dixie Radio Supply Co., 1628 Laurel St.
Florence —Southern Electronics, 355-65 North Irby St.
SOUTH DAKOTA
Aberdeen—Burghardt Radia Suppty, 102 Sauth Second
Rapid City—Burghardt Radio Supply, 726 Jackson
Sioux Falls—Burghardt Radio Supply, 208 N. Weber
Sioux Falls— Warren Radio Supply, 196 E. Sixth St.
Sioux Falls— Warren Supply Co., 115 S. Indiana Ave.
Watertown—Burghardt Radio Supply, 621-4th St., SE

TENNESSEE
Memphis—Hirsh Electronics, 1658 Union Avenve
TEXAS
Corpus Christi— Wicks Radio Equipment, 513 Staples
Dallas— Adleta Company, 1907 McKinney
Dallas—Chandler Sound Equipment, 3407 Ross Avenue
Daolias— Crobtree's Wholesale Radio, 2608 Ross Ave.
El Paso—Midlond Specialty Co., 500 W. Paisono Drive
Fort Worth—Clifford Herring Sound Equipment,
1705 West 7th Street
Hauston—Busacker Electronic Equipment, 1216 W, Clay
Houston—Sterling Electronics, Inc., 1616 McKinney
San Antonio—Vandergrift Audio, 4106 San Pedro Ave.

UTAH
Ogden—Ballard Supply Co., 3109 Washington Blvd,
Ogden—Tri Stote Electronic Supply, 2763 Washingtan
Sait Lake City—Deseret Book Co., 44 East S. Temple
Salt Lake City—Electronic Soles, 175 Social Hall Ave.

VERMONT
Burlington—Rodia Service Lab, 703 Pine Street
White River Junction—Electronics Supply, Inc.

VIRGINIA

Danville—Womack Radio & Supply, 513 Wilson St.
Hampton—Buckroe Electronics, Inc., 815 Buckroe Ave.
Narfolk—Cain Electronics, 14th oand Monticello Avenue
Norfolk—Electronic Engineering, 4201 Hampton Blvd.
Norfolk— Priest Electronics, 6431 Tidewater Drive

Richmond —Radio Supply Co., 3302 West Broad Street
Roanoke—H. C. Baker Sales Co., Ltd., 19 Franklin Road

WASHINGTON
Seattle— Western Electronic Supply, 717 Dexter Ave,
Seagttie—Seattle Radio Supply, 2117 2nd Avenve
Tocoma—C & G Electronics, 2502 Jefferson Avenve
Yaokima—Loy & Nord, 112 South Second Street

WEST VIRGINIA
Charleston—Electronic Specialties Company,
Delaware at Randolph
Huntington—Electronic Supply, Inc., 422 11th Street
Wheeling— General Electranics Dist.,, 735 Main Street

WISCONSIN
Appleton—Valley Radio Distributars, 518 N. Appleton
Madison—Satterfield Electronics, 1900 South Park St.
Milwaukee —Allied Radio, 5314 N. Port Washington
Milwaukee—Taylar Electric, 4080 N. Port Washington
Sheboygan—J. J. Koespell, South 9th at Commerce

—— g— pre—— .



Communications Service

Pricing Guide

Many newcomers to the communica-
tions service busiriess are curious as to
present pricing practices around the coun-
try. We were, too, so we made numerous
inquiries and found a number of pricing
arrangements being used.

The most prevalent of these is the
monthly maintenance contract. There are
vartations of this practice. but it gen-
erally tukes the form of a fixed price per
unit, paid by the system licensee. in re-
turn for which the communications tech-
nician provides all necessary service. ad-
justments. tests. and parts, on a monthly
basis. The periodic tests required by the
FCC are included in this plan.

As indicated in the chart (Table ),
monthly service contracts are usually
divided into two types—the 8-hour and
the 24-hour plan. Under the §-hour plan,

breakdowns of equipment. Emergency
maintenance between inspections is pro-
vided at a predetermined rate—some-
times a flat rate per unit, and sometimes
an hourly rate. All parts. of course. are
billed as usual.

For systems not on contract. most
communications service shops have a
flat-rate labor charge for overhauling a
unit. This price applies to a unit brought
to them for service. and they overhaul
the unit completely—including the FCC

checks. They also have a price for per-
forming the FCC checks separately. A
charge for travel time and mileage s
added to the basic charge for servicing
equipment which is not brought to the
shop by the customer.

While the prices stated in the charts
are merely representative. they will serve
as a guide to the technician just enter-
ing the field of communications. Specific
charges can be set by the individual for
the area in which he is located.

Table |

Type of unit

General Contraoct

Plus-parts |Inspection type

{8-hr.) (per quarter)

emergency service is provided during F

regular working hours; with the 24-hour Mobiles

plan. the technician is on call for emer- Upto 30-watt $ 7.00 $10.00 $ 5.00 $12.50
gency service at any time of the day or 60-watt 8.00 11.00 6.00 15.00
night. Naturally. the 24-hour plan is : : : :
priced somewhat higher. In practice. 100-watt 9.00 12.00 7.00 17.50
system owners often place the base sta- Base Stations

tion on the 24-hour plan, and split the

mobile units between the two plans. pay- 60-watt 15.00 22.00 12.00 30.00
ing extra for only those units which are AC Utility 12.00 16.00 9.00 292.50
used day and night.

A variation of the monthly mainten- 100-watt 22.00 28.00 18.00 45.00
ance contract is the plus-parts contract. 250-watt 27.50 35.00 22.00 55.00
Under this arrangement, the technician Remote Controls 3.50 6.00 2.00 5.00
provides service exactly as under the

usual plan. but the system licensee is
billed extra for any parts used in main-
taining the equipment. Since the tech-
nician isn't taking a chance on the num-
ber of defective parts that may develop.
the monthly price is correspondingly
less than for the ordinary plan. Even so.

Hourly rates: $5.00 to $6.50 per hour for service during normal business
hours; time-and-one-half usually charged for nights and weekends.
Overhaul flat-rate price: generally between double and triple the monthly
rate shown in the Plus-parts column. Parts are extra.

the plus-parts contract is generally less Table 1l
popular.

Contracts usually are signed for a Licensee: ABC Taxi Service
term of one vyear. and are paid in
monthly installments. Table Il shows the Address:  Anytown, USA
pricing section of a typical contract. Contractor: Two-Way Service Sho
based on the prices in Table [. Prices ’ Y g
vary widely over the country. and even Address: Anytown, USA

among communications technicians with-
in a given area: but those shown in
Table [ are representative. and show re-
lationships between prices chuarged for

Contract date: June 1, 1961 Expires May 31, 1962

Monthly Payment

Description

differing types of units under the various 1 XYZ-1 Base Station 22.50 22.50
plans. . .

Another type of contract which has 10 XY-12 Mobile Units 9.00 90.00
found some acceptance is the inspection YZ-2 Mobile Units 10.00 50.00
contract. This contract merely stipulates
that for a specified amount (paid either 1 Remote-Control Console 3.00 3.00
quarterly or monthly) the technician will
inspect. repair, and adjust the equip- 4 Standby Units (spares, at half-price) 4.50 18.00
ment four times yearly, and perform the Contract Total WSO

FCC checks when required. This con-
tract includes no parts, but provides the
licensee with a certain amount of periodic
maintenance which will help to prevent

To be paid 1st day of each month, in advance
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. BRANDED!

THE BRAND NAME YOUR CUSTOMERS KNOW AND TRUST

7 Winegard Electronic Products to Improve TV and
FM Reception—nationally advertised month after

WINEGARD ELECTRONIC POWERTRON
TV ANTENNAS—-TUBE AND TRANSIS-
TOR MODELS. World's first and most
effective electronic TV antennas. More
Winegard Powertrons have been in-
stalled than all other amplified TV an-
tennas combined. Choose from 3 tran-
sistor or 3 tube models. Transistor mod-
els for FRINGE areas (nearest TV or
FM station some distance away). Tube
models for MIXED signal areas (loca-
tions with TV station close to set, and
other stations far away). Both Power-
trons come complete with built-in ampli-
fiers, all AC power supply. Patented an-
tennas have exclusive ‘“‘Tapered T
driven elements. electro-lens director
sBystem. Six models, GOLD ANODIZED
from $74.95 to $104.95 list. Excellent for

color or black and white. \\
\>~<

ELECTRONIC
CUT-TO-CHANNEL POWERTRON YAGIS.
Where you require the finest installation,
motels, hotels, hospitals, institutions,
deep fringe locations, there is no antenna
made that compares to Powertron cut-
to-channel yagis. Highest gain (28 DB),
powered by transistor amplifier peaked
for perfect results. Six (8 element) cut
channel and broad low band models—
eight (12 element) cut channel and high
band models. Run up to 8 antennas from
one power supply. ALL MobpELS GoLDp
ANoOD1zED. Perfect for color or black and
white. Write for models no’s. and prices.

Winegard

ANTENNA SYSTEMS

OPULAR

g MchANlcs

i .
e;%off;i“‘; 3¢

] 1‘:*."2: A

WINEGARD ELECTRONIC STEREOTRON
FM ANTENNAS. For the ultimate in long
distance FM and STEREO, Stereotron
is world’s most powerful FM antenna.
Comes with power supply and built-in
transistor amplifier. Guaranteed to bring
in 859% of all FM stations in a 200 mile
radius over normal terrain with rotor.
Has minimum gain of 26 DB over folded
dipole. Recommended for use where sig-
nals are from 1 to 20,000 microvolts.
GoLp ANoDIZED. Model PF 8 (300 ohm)
or PF 8C (75 ohm), $64.25 list.

WINEGARD
ELECTRONIC
TURNSTILE
FM ANTENNA

Non-directional, has 16 DB gain, re-
ceives in all directions to 125 miles . . .
no rotor needed. Has built-in transistor
amplifier and comes complete with power
supply. GoLD ANODIZED, built to last
for years of service. Complete with two
300 ohm terminals on amplifier; one for
down-lead connection to the set and one
for connection to a Powertron antenna.

Model PF-4 (300 ohm). $55.80 list

For free technical bulletins, write today.

month after month in magazines, newspapers & TV.

WINEGARD TENNA-BOOST. Mounts on
any antenna. Excellent antenna ampli-
fier mounts on antenna, mast or wall.
Has 19 DB gain. All AC power supply
built-in two set coupler. Next best thing
to Winegard Powertron.

Model MA-300,

$34.95 list.

WINEGARD ""BOOSTER-PACK' Single
Set Amplifier or Home System Amplifier,
Demonstrate right at set with unique
‘‘convincer’ switch that switches from
antenna only, to half power and full
power. See the picture improvement
with the touch of a switch. Takes only a
couple of minutes to install. Has 16 DB
gain on low band and 14 DB on high
band. Transistorized, costs only 27c a
year to operate., Model AT 6X, $34.95,

b 4T WINEGARD
"BOOSTER-
COUPLER™”

Signal booster and set

coupler combined. Has
one tube, 4 sets of no-strip terminals, on-
off switch, antenna disconnect plug.
Runs 1-4 sets. All AC—no hot chassis.
Installs anywhere. WBC-4X, $27.50 list.

3009-6 Kirkwood Street

Burlington, lowa
meya Originators of Gold Anodized TV &

{ ) ANTENNA SYSTEMS

FM antennos —makers of the World
Famous Color'Ceptor TV antenna.




Installing two-way radio systems
has almost become a field oIl its
own. Many service shops have a
man who specializes in this one
phase of two-way radio. and it is
an important function. But in a one-
man operation, the technician must
perform the entire job—installation,
tune-up, and any subsequent servic-
ing. For this reason. he must be
familiar with installation techniques
as well as servicing procedures.

Mobile units are gencrally classi-
fied into two general styles: dash-
mounted and trunk-mounted. The
dash-mounted set is completely self-
contained, in that the controls and
speaker are mounted in a panel on
the front of the unit. The only
cables usually involved in this form
of installation are the power cables.
This type of unit is used in trucks
quite often, since they have no
trunk in which to mount the set.

The trunk-mounted unit is used
in automobiles so as not to clutter
the driving compartment. The
speaker. the microphone and a con-
trol head are mounted in the front.
The control head is used for man-
ually adjusting on-off. volume, and
squelch, and for indicating standby
and transmit functions. It necessi-
tates a control cable in addition to
the usual power cables. The very
nature of these two types of mount-
ings causes each to have its own
peculiar installation problems.

Starting the Job

The two-way radio manufacturer
furnishes the materials necessary to
install his mobile package neatly
— the unit and its housing. the in-
terwiring cables, the control head
and microphone, the antenna, fuse
block, control relay, and even the
hardware.

The tools needed are a drill (the
15 _inch size is best), a set of bits,
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MOBILE-INSTALL

hole saws (for antenna-mounting
holes). screwdrivers, adjustable
pliers, and an adjustable wrench.
An electrician’s fish-tape is occas-
ionally helpful, although a stiff wire
such as a coat-hanger can do the
same job. Unusual tools, such as
special Allen  wrenches, antenna-
tightening tools, and similar items
are normally included in the instal-
lation package.

The first important decision fac-
ing the installation technician is
where to mount the housing — the
container for the main unit. Im-
portant considerations are conveni-
ence for servicing, accessibility of
controls to the operator (in dash
mounts), keeping cables out of the
driver’s way, and durability of the
mounting. Possible locations vary
with the vehicle, but in trucks the
unit can be mounted under the seat,
behind the seat, hanging by brackets
from the rear or ceiling of the cab,
and sometimes in weatherproof
housings outside the cab. Fire en-
gines and other compartmented
trucks sometimes have the two-way
radio unit in one of the cabinets. If
the unit can be mounted in the cab,
a dash mount is best. since the con-
trols are on the front panel of the
unit. For other locations, and in
automobiles, a trunk mount is gen-

Fig. 1.
space not normally used for luggage.

Trunk-mounted unit utilizes the

Practical instructions for equipping

erally used, and a separate control
head is provided.

Installing o Trunk Mount

The trunk-mounted unit can be
installed on either the tloor or the
deck of the trunk (see Fig. 1). It is
best located where it will not inter-
fere with luggage. The mounting
shown in Fig. | is an excellent
method, if the car trunk is suitably
constructed. When possible. bolts
should be used to mount the hous-
ing. instead of the usual sheet-metal
screws: a more substantial installa-
tion will result.

If the unit is to be placed in a
compartment of a truck. be sure to
plan some means of running the
control and power cable out of the
compartment; you may have to drill
a hole for this. If so, be sure to use
a grommet to protect the cable from
chafing. (You'd be surprised how
fast a cable covering will wear
through!) A grommet can be in-
stalled easily by cutting it on one
side, placing it around the cable
(which it has already been run
through the hole), and working it
into place in the hole.

In an automobile. one cable con-
nects the trunk-mounted unit and
the control head, while another
(sometimes a pair) is connected to
the battery through the control relay
and fuse block.

Fishing the cables from the trunk
into the rear-seat area is sometimes
a problem. You can usually work
them through in the corner. after
removing the rear seat. On occa-
sion, a length of stiff wire will open
the way: a hook on the end can be
used to pull the cable through. In
unusually difficult situations, the
seat back can be removed. The fast-
ening — usually a few screws or
metal tabs — can be found behind
the cardboard liner in the trunk.



ATION KNOW-HOW

vehicles with two-way radio . . . by Forest H. Belt

Usually, the cable is run beneath
the floor mat. A metal plate at the
bottom of the door opening holds
the edge of the floor mat in place.
Removing a few screws will loosen
this plate so that the mat can be
rolled back to permit the cable to
be worked underneath. The cable
will be less noticeable if it is run
alongside the drive-shaft “*hump”
in most cars. In addition, this will
bring it out near the center at the
front, close to the usual control-
head mounting position.

The power cables are run along-
side the control cable as far as the
front of the driving compartment.
Then the power cables are routed
through the firewall (usually, close
examination will reveal that a hole
is already provided) to the engine
compartment. The relay and fuse
block are mounted under the hood,
either on the firewall or on a con-
venient fender wall, using sheet-
metal screws.

Some vehicle owners prefer not
to have the cables under the floor
mat. In this case, the cables must be
run underneath the car and up into
the engine compartment. The con-
trol cable will then be run through
the firewall into the driving com-
partment to reach the control head.
To protect the cables from road
grime, tar, and moisture, the cables
are generally placed inside a pro-
tective sheath. This covering can be
flexible exhaust pipe, large BX
armor, or rubber tubing.

The installing technician must
fasten the flexible tubing securely to
the frame of the vehicle. Several
forms of cable clamps are available,
but whatever type is chosen must
be carefully installed. If the tubing
were to drop loose, it would prob-
ably snag on something, and pull
the cable loose at one end or the
other.

The end of the tubing should be

brought up into the trunk compart-
ment, so as to prevent moisture
from entering. This necessitates
drilling a hole of sufficient size with
a hole saw. In the engine compart-
ment, the tubing should be well
anchored somewhere on the firewall,
high enough to prevent splashes of
water from entering. Some tech-
nicians even use sealing putty to
safeguard the cable.

Inside the driving compartment,
the control head and microphone
hanger are usually mounted at the
driver’s right, below the dash panel.
Left-handed persons might prefer
that the units be mounted to the left
of the steering column. In either
case, be sure the mic cord does not
dangle in such a way as to interfere
with either the arms or legs of the
driver. In trucks, sometimes the
driver prefers to have the control
head and mic mounted overhead —
in the sun-visor area — or to the
rear, just above the seat back. If
this is the case, be sure that nothing
is placed where it will interfere with
the driver or distract him.

The speaker unit is usually
mounted on the firewall, out of sight
beneath the dash panel. However,
it can be mounted almost anywhere
the user desires. In some four-door
automobiles and station wagons, it
is mounted by the door post, just

Fig. 2. Dash mount eliminates need for
a control head and control cables.

behind the driver’s seat. In trucks,
it is sometimes mounted in a corner
of the cab.

Dash-Mount Units

Dash-mount installations are less
complicated. The front panel of the
unit contains the speaker and the
operating controls, so there are no
control cables to run, no control
head and speaker to mount, and
seldom even a power relay. The
only items to be installed are the
unit, the power cable, and the fuse
block. Of course. the antenna must
be installed, but we will cover that
in a section all its own.

Choosing a place to mount the
unit can develop into a problem. It
must be out of the driver’s way, yet
the control panel must be within
easy reach. It is commonly mounted
under the dash of the vehicle (as its
name implies), but since it takes so
much space it is seldom used in
autos. In trucks, however, it can be
suspended from the ceiling,
mounted over the back of the seat,
or placed in the seat beside the
driver. It can also be located just in
front of the seat (providing it does
not interfere with shifting or with
the hand brake). Fig. 2 shows a
typical truck installation.

Brackets are usually furnished to
mount the unit solidly in place. If
some unusual mounting is desired,
the installation technician can hire a
welder or metalworker who will
fabricate a substantial bracket,
usually at a nominal cost.

The power cable is routed into
the engine compartment, or wher-
ever the vehicle battery is mounted.
The fuse block is placed very near
the battery, for protection of the en-
tire system.

Wiring the Units
Once the housing, unit, power
e Please turn to page 91
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. Here’s a new slant on an old familiar

TV-service problem.

Sync troubles are a sticky prob-
lem. No other type of TV fault
can lurk in so many different
stages of a receiver. As often as
not, the trouble isn’t in the sync
section at all. It can frequently be
traced to some prior stage—video
amplifier, detector, IF, tuner, or
AGC. As a complicating factor, a
high percentage of sync troubles
do not appear suddenly, but de-
velop gradually as components de-
teriorate. Such faults, in their early
stages, are likely to affect only ver-
tical or only horizontal sync —
rather than both at once. This
casts some doubt as to whether
the trouble is due to a loss of sync
signal, or to a fault in a sweep
oscillator.

Since over half of the circuits
in a set are potentially involved in
a sync problem, you need to make
the fullest possible use of simple

m SIGNAL CONTAINS NOISE [ SNOW)

BUT NO VERT SYNC DISTORTION

Fig. 1. Blanking-bar test is based on
difference in sync and blanking levels.
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by Thomas A. Lesh

operating checks which will help
you “zero in” on the trouble area.

If the trouble affects horizontal,
but not vertical sync (or vice
versa), manipulate the appropriate
hold control. The picture may not
even approach the lock-in point at
any setting of the control; when
you see this “one-way sync” effect,
it indicates an off-frequency oscil-
lator rather than a loss of sync
signal. Positive lock-in of the pic-
ture at some control setting means
the sync pulses are probably okay.
If sync doesn’t stay locked in at
this setting, youll know that the
sweep-oscillator frequency is drift-
ing.

As you turn either hold control,
the picture may “slide through” the
normal condition and show no sign
of locking in. This means the sync
pulses aren’t reaching the sweep
circuits, and you must check fur-

Fig. 2.
is tip-off to distortion of sync input.

Light color of blanking bar

ther to find out if the signal is being
lost before or after it enters the
sync section. Most picture-circuit
troubles which distort the sync
pulses also produce side effects
such as excessive contrast or buzz
in the sound. Watch for these
symptoms as you adjust the con-
trast and AGC controls, or as you
switch the tuner from a strong to
a weak channel. If you’re alert,
you'll see clues to the nature of the
trouble.

The quickest isolation test is a
close inspection of the vertical
blanking bar in the picture. Since
the sync circuit and the picture
tube both receive the same input
signal (Fig. 1), any distortion of
the sync pulses in this signal will
show up quite plainly on the CRT
screen.

The blanking-bar test is based
on the fact that the CRT is biased
farther into cutoff by the vertical
sync-pulse tip than by the verti-
cal blanking pulse. The change in
bias is great enough that a definite
“sync bar” can be brought into
view within tne vertical blanking
bar.

Here’s how to make this pattern
visible:  Adjust the vertical and
horizontal hold controls to settle
down the picture as much as pos-
sible. Then manipulate the verti-
cal hold so that the blanking bar
stays in view, preferably near the
center of the screen. Then turn up
the brightness till the sync and
equalizing pulses become visible in
the blanking bar. (They will form
a narrow, dark stripe with a small
thick area in the center.) Reduce
the brightness until the sync pulses
are just black.

Under normal conditions, the
rest of the blanking swath should
then be gray, and objects in the

Fig. 3. This slight fault in video sig-
nal would cause horizontal instability.



picture should range from white to
gray. The darkest picture element
must be no darker than the gray
shade of the blanking bar. Any
other pattern of shading in the
blanking bar indicates trouble. For
example, in Fig. 2, the sync pulse
is darker than the rest of the bar,
as it should be. However, note
that the sync-pulse portion of the
bar (except at the upper edge) is
lighter than the dark circles in the
test pattern. This telltale sign proves
that the vertical sync and blanking
pulse, except for the leading edge,
is being pushed down to an abnor-
mally low voltage level—making it
impossible for the sync circuits to
separate the wvertical sync signal
from the picture signal. It’s no
wonder this set had vertical insta-

bility! The cause of this particular

trouble was a partially open AGC
filter capacitor, but it could have
been any other picture-circuit de-
fect that would discriminate against
the low-frequency vertical pulses.
Blanking-bar observation could
also serve as a clue to the similar,
but milder video-waveform distor-
tion shown in Fig. 3. More than a
casual observation would be neces-
sary, though. The sync pattern in-
side the blanking bar would look
nearly normal, and the only real
sign of trouble would be that the
blanking bar would appear lighter
than the darkest picture elements.
Vertical sync would not be much
affected by this distortion, but the
picture would have a tendency to
wave or bend, because the abnor-
mally high peaks of the video sig-
nal (reaching into the sync por-
tion) would be difficult to separate
from the horizontal sync pulses.

Sync Separation
Clipping the sync pulses off the

Fig. 4. Input signal to sync separator
viewed at 7875-cps sweep frequency.

top of the video signal is the focal
point of sync-circuit operation. Any
additional processing of the sync
signal just cleans up the waveshape
and compensates for slight defects
in separation.

To give the sync separator a fair
chance to do its job, at least the
top 25% of the input signal should
be composed of sync pulses ris-
ing above the voltage level of the
blanking pulses. This percentage
often amounts to more than 25%,
since the video-to-sync coupling
circuits in many sets modify the
signal to favor the sync pulses. But
any condition which reduces the
sync below the 25% mark is likely
to cause incomplete separation, re-
sulting in poor stability.

As previously mentioned, the in-
put signal to the sync separator
should look a great deal like Fig.
1, and must always have positive-
going sync tips. This waveform
was taken with the scope operating
at a horizontal sweep rate of 30
cps, in order to view the vertical
sync pulses. For a better look at
the horizontal pulses, the scope can
be set to 7875 cps, as in the case
of Fig. 4. The top of the pulses in
this photo are somewhat sloping,
because a rather narrow-band scope
was used. However, this shortcom-
ing does not make the waveform
any less useful for trouble analysis.

The positive tips of this signal
cause the sync-separator tube to
draw grid current and develop con-
siderable grid-leak bias. As a rule,
the negative grid voltage builds up
to about three-fourths of the peak-
to-peak voltage amplitude of the
incoming signal. This high bias, in
combination with a low plate volt-
age (sometimes 50 volts or less)
keeps the separator tube cut off
during the times when the picture

(A) At 30-cps scope frequency.

portion of the signal is present on
the grid.

When the signal voltage rises to
the black (blanking) level at the
end of each line and frame, it
pushes the grid voltage to a less-
negative value, but does not quite
bring the tube out of cutoff. How-
ever, the vertical and horizontal
sync-pulse tips drive the grid volt-
age slightly positive, and make the
tube conduct heavily. The result-
ing pulses of plate current develop
an output across the plate-load re-
sistor as shown in Fig. 5. It ordi-
narily has no greater over-all am-
plitude than the input signal, but
it’'s all sync — the picture-signal
clements are almost completely re-
moved if the separator is working
properly.

Since the amount of grid-leak
bias voltage is proportional to the
input-signal amplitude, the sepa-
rator can adjust itself to moderate
changes in grid-signal level as long
as the sync-to-video ratio is cor-
rect. If the sync pulses fail to rise
to a normal height above the posi-
tive video peaks (as in Fig. 3), the
grid-leak bias arrangement will still
work, but some of the video will be
able to drive the separator into
conduction. When picture informa-
tion finds this way of seeping into
the separator-output signal, the first
sign of trouble is usually horizon-
tal bending.

Defects ahead of the sync sepa-
rator, if severe enough to cause a
total loss of sync, generally distort
the separator-input waveform so
badly that the sync pulses are
mashed nearly flat—as in Fig. 6.
The output then contains practi-
cally nothing but scrambled video.

I remember a case of this kind
in a Silvertone Model 7100. The

® Please turn to page 98

(B) At 7875-cps scope frequency.
Fig. 5. Sync-separator plate signal.
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All FM communications receiv-
ers generate considerable circuit
noise. In addition to mixer stages
(a troublesome source of noise, as
you know), they have very sensi-
tive RF umplifiers. Because of the
high gain in communications IF
and audio stages, noise developed
in the radio circuits or picked up
by the antenna is heard in the
speaker as a loud, irritating hiss.

When a signal is received, the
action of the limiters causes the set
to “quiet,” thus eliminating the cir-
cuit noise during communications.
Between tiimes, however, this con-
tinuous roar is Mmost unnerving.
Therefore. a means of stopping or
“squelching™ the no-signal noise is
desirable.

One wuay to stop it would be to
disable the speaker. perhaps with a
switch, or to simply turn the vol-
ume down. However. this is totally
impractical, for the operator would
have no way of knowing when

he was being called. Instead. the
squelch circuit has been developed
to automatically disable the audio
amplifier when no signal is present
and thus quiet the disturbance. Fig.
1 shows a squelch system typical of
most modern two-way radio re-
ceivers.

This method of stopping squelch
noise (as it is commonly called)
makes use of the circuit noise to
bias the audio amplifier into cutoff.
This bias is developed by rectifying
the noise and applying the result-
ing DC voltage to the control grid
of the audio amplifier. Since the
noise is suppressed by the limiters
when o signal enters the receiver,
the DC bias 1is interrupted; the
audio amplifier then conducts, and
the incoming signal is heard. When
the communication is ended, the
audio is again cut oft by the recti-
fied noise signal. The squelch con-
trol varies the amount of noise volt-
age applied to the rectifier, thus

Symptom Possible Faults

Continuous squelch noise
(no signal present)

Choppy audio (squelch
circuit tries to cut off audio)

Squelch circuit blocks audio
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Bad V3 or V4.

Open squelch control.
Open C9 or C10.
Open R15.

Bad V3 or V4.

Shorted C9 lets audic cause
V3A to conduct intermit-
tently.

X1 fails to deemphasize high
frequency audio, which
locks like noise to C9 and
is coupled to V3A.

Bad V3 or V4.

Defective squelch control
keeping V3A cathode at
ground.

€10, C12, C14, or C15
shorted or leaky.

R16 open or increased in
value.

[zmawlrfect

controlling the operating point of
the squelch system.

Since the squelch system controls
the audio circuit, certain symptoms
are easily recognizable. Common
complaints involving squelch cir-
cuits are: “The noise can't be
stopped without turning the volume
down.” “The audio is choppy and
garbled.”™ “There is no setting of
the squelch control where noise
does occur.”

The first condition is a simple
case of no squelch action. Some
fault is preventing the squelch sys-
tem from having any control over
the audio amplifier.

The second complaint indicates
the squelch circuit is acting inter-
mittently. This could be caused by
insufficient noise to properly actu-
ate the circuit, not enough signal to
open it, some intermittent compo-
nent, or even an incorrect setting of
the squelch control.

The third complaint is usually
more difficult to pin down. If an
audio defect were to block the audio
amplifier or output, no squelch
noise would be heard in the speak-
er. And, of course. adjusting the
squelch control would have no ef-
fect, thus giving rise to the symptom
described. Luckily, simple tests,
which we shall describe presently,
will isolate the trouble source.

How It Works

Fig. 1 shows a portion of a mo-
bile receiver, including the limiters,
discriminator, squelch, and audio
stage. In this system. noise signals
from discriminator V2 are coupled
by C9 to the control grid of noise
amplifier V3A. The value of C9 is
chosen so as to pass only the higher-
frequency noise signals, blocking the

audio  (which is lower in fre-
quency).
The gain of noise amplifier

V3A is adjusted by the 10K-ohm
squelch control. As the cathode of
the tube (at the junction of the




control and R10) is placed nearer
to ground potential. it becomes less
positive, decreasing the bias and in-
creasing the gain of the tube.

During no-signal operation, with
the control set to squelch the speak-
er noise. V3A strongly amplifies the
inherent circuit noise. The output is
then fed by C10 to V3B (a diode-
connected triode) where it is recti-
fied. A positive voltage appears at
the cathode of V3B. and is applied
to VAA throurh 4.7-meg resistor
R15.

The grid of V4A is subject to the
influence of three separate voltages.
First. it develops a certain amount
ol self-bias because of its very high-
resistance grid load — R15. R12,
R13. R14. and R3. Sccondly. it re-
ceives a negative voltage from the
arid of limiter VIB; the function of

this voltage will be understood in a
moment. Finally. V4A is affected
by the voltage developed at the cath-
ode of DC rectifiecr V3B. In the
squelched condition. the latter is the
most predominant voltage. overrid-
ing the others and causing conduc-
tion in V4A.

The increased current flow through
V4A lowers its plate voltage. and
the change is direct-coupled to the
erid of V4B. the audio amplifier.
The grid and cathode of V4B are
normally held at fixed potentials by
B+ voltage dividers — R20. R19,
and R18 for the cathode. and R20,
plate-load resistor R21. and R16 for
the grid. The voltage change across
R21 — caused by the increased
conduction in V4A — lowers the
arid voltage of V4B, biasing the tube
beyond cutofl. This effectively kills
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the audio by preventing V4B from
amplifying,

The Signal Arrives

When the receiver picks up a
signal, limiter action diminishes the
noise. and the diseriminator sudden-
Iy huas very little noise in its output.
When no noise appears at the grid
of noise cmplitier V3A. no rectified
positive  voltage develops at  the
cathode of V3B,

As before. the grid of V4A is be-
ing acted upon by three voltages.
This time. however. very little posi-
tive-going voltage is being devel-
oped by V3B to override the nega-
tive voltages. and the DC amplifier
is cut off. The negative voltage de-
veloped at the grid of limiter VIB
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Fig. 1. Typical squelch system uses rectified noise voltage to block audio amplifier when no signal is present.

June, 1962/PF REPORTER 33



QUICKER SERVICING
by George F. Corne, Jr.

Fig. 1. Hash on an alignment waveform
due to horizontal-sweep interference.

To the average serviceman,
chroma-bandpass alignment of a
color TV set may seem to be a com-
plicated undertaking. Actually, it’s
much simpler than the RF/IF
alignment procedure required for
most black-and-white sets! But since
an unfamiliar test setup is involved,
just reading the instructions may
leave one in the dark about the ex-

OLOR

ALIGNMENT
SETUPS

act method to use, or the results
to expect. Clearing up the elusive
points in the color-TV alignment
procedure requires more than a
casual look at the service data.

Video Sweep Method

To check the frue response for
the RF/IF, detector, and chroma
circuits of most color receivers, a
special method known as video-
sweep-modulated (VSM) alignment
must be used. The VSM signal is
derived by amplitude-modulating an
RF carrier signal with a sweep sig-
nal about 3 mc wide at a center
frequency of 3.5 mc. The sweep
signal then covers video frequencies
between 50 ke (.05 mc) and 5 mc.
An RF-modulator unit (such as the
RCA WG-304B) is used to mix the

Fig. 2. "Notches’” are placed in video-
sweep response curve by multimarker.

two signals, and the resultant out-
put is then fed to the antenna ter-
minals of the receiver. This pro-
cedure not only reveals the com-
bined response of the RF/IF ampli-
fiers, but also takes into account the
frequency response of the second-
detector load circuit and the video-
frequency stages that follow.

In the usual method of over-all

SECONDARY OF TRANSFORMER MISADJUSTED

SIGNAL GEN

SWEEP GEN
i ( USE IN LIEU OF

IF VIDEO QUTPUT
3.5 mc{ IF) CENTER
FREQUENCY SETT0

3705 mc SWEEP DESIRED MARKER

WIDTH FREQ.
Q >

MULTIMARKER)

B { OPTIONAL)

FROM CHROMA
TAKE-OFF COTL

{ LINE SWEEP OR SWEEP GEN SYNC) O

SCOPE

SET
COLOR
CONTROL
FULLY
CLOCKWISE

RECOMMENDED
SWEEP DETECTOR

T0 DEMODULATOR
GRIDS

Fig. 3. Basic equipment setup for the preliminary chroma-bandpass alignment.
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sweep alignment used for black-and-
white sets, the video detector and
amplifier stages are generally disre-
garded, since they have a fixed fre-
quency response. The demodulated
sweep signal which appears at the
detector output is a simple 60-cps
waveform, having no video-fre-
quency content; thus, its shape is
not affected by the frequency re-
sponse of the detector.

A response check of a black-
and-white video amplifier — some-
times desirable for isolating trou-
bles that cause frequency distortion
——can be made by feeding in a
video-frequency sweep signal across
the video-detector load circuit and
scoping the output of the video am-
plifier. Here, again, the response of
the detector load does not affect the
results, because the load circuit is
shunted by the low-impedance out-
put circuit of the sweep generator.

Now, let’'s look at a color re-
ceiver! The chroma-bandpass stages,
operating at video frequencies, are
located at a point beyond the video
detector and amplifier circuits; thus,
they are directly affected by the fre-
quency response of the detector and
amplifier. It's possible that the
RF/IF and chroma-bandpass cir-
cuits could both be properly aligned,
and yet the over-all response could
be incorrect. For this reason, we
need an input signal which will
evaluate the RF-IF, detector, and
video-amplifier stages all at once.
VSM alignment uses a signal of that
type.

The VSM signal passes through
the RF/IF amplifiers, and the de-
tected response is the video-sweep
modulation —modified by the re-
sponse of the RF/IF stages and the
detector-load circuit. As the signal
continues through the video (lumin-
ance) and chroma stages, its char-
acteristics are further modified by
the frequency response of these cir-
cuits. In effect, the frequency-re-
sponse curve of the entire receiver
can be viewed.

A complete VSM alignment of a
color set includes three major steps.
The RF/IF stages ere first aligned
(or checked) in the conventional
manner, using an RF sweep and
marker generator. Next, a video-
frequency sweep signal is fed in at
the input of the chroma section, and
the bandpass-amplifier plate trans-

SCOPE { LINE SWEEP)

SWEEP GEN SIGNAL GEN
IF VIDEO OUTPUT SETTO O
3.5 mc IF) CHANNEL 4
CENTER FREQUENCY CARRIER FREQ.
3705 mc SWEEPWIDTH|  |67.25mc

g9 0 i

MULTIMARKER

5 o o o OPTIONAL}

RF
MODULATOR

VHF TUNER

( SET TO CHANNEL 4}
SEE TEXT

[

ANT
TERMINALS

,-/T00sC
</ FLOATING
<~ TUBE

"o SHIELD
N SETTO

S\_ |DESIRED MARKER
~JFREQ
SIG GEN USED [> 9

( OR BANDPASS
AMPLIFIER)

IN LIEU OF
MULTIMARKER

TO DEMODULATOR
GRID

RECOMMENDED
SWEEP DETECTOR

OVER-ALL CHROMA RESPONSE

Fig. 4. This setup is used for an over-all check of RF/IF/chroma alignment.

former is adjusted for correct re-
sponse. Finally, the VSM setup is
used to check the over-all response
from the antenna terminals to the
chroma demodulator, and then to
align the chroma take-off coil.
Details of the second and third
steps in this procedure are given in
Figs. 3, 4, and 5. These illustrations,
showing equipment connections, op-

erating frequencies, and typical re-
sponse-curve waveforms, were pre-
pared using an RCA CTC9 color
chassis as a “guinea pig.” This
chassis is similar to those in most
late-model color receivers, so the
alignment procedure given here can
be applied to many other models
with a minimum of changes.

e Please turn to page 95

SCOPE
SIGNAL INPUT AS PER ( LINE SWEEP} O
OVER-ALL RESPONSE
—o
MMEN DE 9
CHROMA RECOMMENDED T
INPUT FROM DETETOR L
VIDEO AMP )
r———"""TTT "~ b
i
ADJUST —
PLM M rocoloR
=IT— 3300 i = l CONTROL
[
P o T
4mdedr_J ! o AR W -
3sov | |
<+ '-—--——I——----' =
70 COLOR i .
KILLER i v %

OK - HIGH FREQ. PEAKED
Fig. 5. To adjust grid coil, scope is

OK - NARKEFS SET CLOSE TO EQUAL HEIGHTS

moved to plate of bandpass amplifier.
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CRT YOKE JACKS
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If you're tired of lugging TV sets around the shop, you
may want to build this versatile workbench. The key to easy
set handling lies in the unique roll-out sections. Chassis
placed on these carts can be moved in and out of the serv-
ice position with relative ease. The cart can be held in place
by a long metal bar placed across the opening: the top of the
cart is flush with the bench top so that sets can be moved
around on the bench top, if necessary.

The hinged top panel contains 70° and 110° test CRT's
(each equipped with a universal yoke), speaker, and space for
service charts. Chains at each end allow the panel to be ad-
justed to any desired angle.

A test panel provides convenient terminals for connecting

’SPEAKER TERMS

a chassis to the speaker and CRT test units. A meter and a
scope can be placed on either side of the center pznel; tools
can be placed in a tray near the end of the bench.

The benches can be built individually, or several can be
combined into one long, multiple-position bench. Shelves at
each side make plenty of storage space. while the design of
the carts allows leg room for the service technician.

At least three carts for each bench position will be enough
to take advantage of the efficiency of this arrangement. An
extra cart can be modified to contain alignment equipment or
other less-often-used instruments; the equipment can thus be
moved easily from one service position to another.
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CRYSTALS for COMMUNICATIONS

FACTS ABOUT THE “ROCKS” THAT KEEP RADIOS ON FREQUENCY . . . by Jim Galloway

The frequency of a communica-
tions transmitter or receiver must
be highly stable; therefore, a crystal-
controlled oscillator is commonly
used. Just why a crystal oscillator
is more stable than other types can
best be understood by examining
the properties of crystals, and then
looking at the methods employed
to utilize these properties in elec-
tronic applications.

To use the term crystal in re-
ferring to an oscillator-controlling
element is slightly erroneous. Ac-
tually, only a thin slice taken from
inside the crystal is used.

In its natural state, a perfect
quartz crystal has the form of a

Fig. 1. Ideal shape of quartz crystal—
hexagonal with sharply-pointed ends.
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hexagon with pointed ends, as
shown in Fig. 1. The properties of
such a crystal are best illustrated by
referring to three axes—X, Y, and
Z. The first or X axis passes through
the corners of the crystal and is
called the electrical axis. The second
—the mechanical or 'Y axis—Iies
in the same plane as the X axis,
but is perpendicular to the X axis
and to the faces of the crystal. The
Z axis passes through the length of
the crystal and is called the optical
axis.

How They Work

When an electrical force is ap-
plied to a crystal in the direction of
the X axis, a mechanical force is
produced along the Y axis at a 90
angle to the applied force (see Fig.
2). Conversely, a mechanical force
applied along the Y axis will cause
an electrical force along the X axis.
This interaction between electrical
and mechanical forces within a
crystal is called the piezoelectric
effect.

The polarities of the two forces
are directly related; therefore. if
the applied force is alternating, the
resultant force will do likewise. An
alternating voltage will thus cause
the crystal to vibrate. If the physical
size and shape are chosen in correct
relationship to the frequency of the
applied voltage, the mechanical vi-
brations will be very intense. In
this condition, the crystal is said
to be at resonance.

What Are Crystal Cuts?

The term cur refers to how the
crystal slice is taken from the master
crystal. There are a variety of dif-
ferent cuts in crystals, and several

factors determine which cut should
be made. First, the resonant fre-
quency of the crystal must be con-
sidered. The resonant frequency is
normally determined by the thick-
ness of the slice and its surface area:
the smaller it is. the higher its
resonant frequency will be. Crystals
above a certain frequency limit are
impractical because of their fragility.
The upper limit for crystals operat-
ing on fundamentals has been found
to be between 15 and 20 mc.

Another factor in choosing a
crystal cut is the temperaiure co-
efficient. This is a measure of the
amount of frequency drift produced
by a temperature change. A nega-
rve temperature coefficient means
that the resonant frequency of the
crystal decreases with a temperature
increase. If the resonant frequency
increases with temperature. the
crystal is said to have a positive
temperature coefficient. Of course,
a zero coeflicient signifies that the
crystal frequency is stable within
certain temperature limits.

It is desirable, in most applica-
tions, to obtain a temperature co-
efficient as close to zero as possible.

Fig. 2. Electrical-to-mechanical energy
conversion takes place in crystals.



WORTH SHOUTING ABOUT!

. » NEW VPHL

VEW

; &
MiGH 'MPROYE

T .
% MITE

1%

N

' s
."

e

Reaching New Peaks in
Performance, Portability and Price

MiGHTY MIiTE I

They’re shouting from the hill tops.
Technicians, engineers and test labs

all say that the original Mighty Mite
finds the tubes that large expensive
testers miss. And now . .. here is

the new improved Mighty Mite! De-
signed for the present and far into
the future. Tests all of your present -
tubes plus the new RCA Nuvistors and
Novars, GE Compactrons and Sylvania 10
pin tubes.

A complete tube tester that is smaller than a portable type-
writer yet outperforms testers costing hundreds of dollars.
A real money maker for the serviceman and a trusty com-
panion for engineers, maintenance men and experimenters.

Even though the Mighty Mite weighs less than 8 pounds,
new circuity by Sencore cnables you 1o use a meter to
check grid leakage as high as 100 megohms and gas condi-
tions that cause as little as one half microamp of grid cur-
rent to flow. Then 100, it checks for emission at operating
levels and shorts or leakage up 10 120,000 ohms between all
elements. This ahalytical “stethoscope” approach finds
troublesome tubes even when large mutual conductance
testers fail. And it does all this by merely sctting four con-
trols labeled A, B, C, & D.

Check these pius Sencore features: Meter glows in dark for
easy reading behind TV set o Stainless steel mirror in ad-

”.
Sencore Sam says . . . ""They all agree '@l
the Mighty Mite is the real answer for the man on the go.”
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Remembker . .

justable cover for TV adjustments » Rugged, all steel carry-
ing case and casy grip handle ® Smallest complete tester
made, less than one foot square. Mighty Mite 11 will test
every standard radio and TV tube that you encounter
nearly 2000 in all, tiicluding foreign, five star, auta radio
tubes (without damage) plus the new GE Compactrons.
RCA Nuvistors and Novars and Sylvania 10 pin tubes.

Mighty Mite 1l also has larger. easy-to-read type in the set-
up booklet to insure faster testing. Why don't you join the
thousands of servicemen, engineers. and technicians who
now own a Mighty Mite tube tester? Tube substitution is
becoming impossible and costly with nearly 2000 (ubes in
use today. Ask your authorized Sencore Distributor for the
New Improved Mighty Mite. Size: 10%4" x 914" x 315",
Wi 8 lbs.

MODEL TC114

-

DEALER NET

. there is
only one Mighty Mite
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ARCO- ELMENC
_ @@W

SERVICENTER

Available Now! Arco-Elmenco’s CAPAC-

ITOR SERVICENTER complete with the most

popular assortment of dp dipped mylar-

CAPACITOR paper, VCM high voltage silvered mica
KIT and CCD disc ceramic capacitors.

NO. 144 Each value is stocked in its own separate section

of a 15-drawer FREE Akro-Mils cabinet. Each
drawer is clearly labelled to show the contents.

The SERVICENTER is easy to use, easy to re-stock
and actually helps you keep a proper inventory.

CONTENTS:

71 dp DIPPED MYLAR-PAPER | 20 VALUES | 600 VOCW =10% | $3040 |
41 VCM SILVERED MICAS 15 VALUES = 1000 VDCW 5% $26.60
32 CCD DISC CERAMICS § VALUES | 1000 VOCW +1n% $ 8.50

144 CAPACITORS 44 VALUES

I.ISI PHIEE $§550
PLUS FREE AKRO-MILS CABINET LIST $4.95 $2995
SPECIAL DEALER NET

Ancn electronics inc.

Community Drive, Great Meck, New York ® HUnter 7-0500
LO5 AMGELES DALLAS

ARCO ELECTRONICS IMC.
133% Crampton 51, Dallas T, Texai
Melrose 10270

BRAMNCHES @ ARCO CAPACITORS IMC.
1548 So0. Robartien Blvd,,
Lox Angeles 35, Calif,

CRestview 1-1151
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Fig. 3. AT plates are used extensively
in commercial two - way transceivers.

However, if the crystal is operated
under controlled temperatures, a
certain amount of tolerance is
permissible.

The crystal cut also has a bearing
on the crystal activity—the strength
with which the crystal will vibrate
when a specified voltage or signal
is applied. Its efficiency in an
oscillator circuit depends on this
characteristic.

Common Cuts

One of the most common cuts is
designated as the AT. One side of
this cut lies along the X axis, and
its surface makes an angle of ap-
proximately 35° with the Z axis
—as in Fig. 3. Crystals made from
this cut are normally used in the
range from 500 kc to 10 mc.

This cut is characterized by a
very high degree of activity. Its
temperature coeflicient is practically
zero for a particular operating point;
the exact value is determined by the
precise angle between the cut and
the Z axis. Most modern two-way
radio transmitters and receivers, as
well as some Citizens-band units,
use AT-cut crystals.

When a voltage is applied across
the flat sides of the plate (a pro-
cedure known as exciting the crys-
tal), vibrations will displace the
crystal in the manner shown in

Fig. 4. At resonance, the AT-cut plate
vibrates and is displaced laterally.



as easy to use as a voltmeter

NEW, MODERN, PORTABLE ... FOR THE MAN ON THE (Cle)

® A new 3 inch Extended View
Portable Scope with New
Features and Performance
Unmatched by even the most
Costly 5 inch Oscilloscopes

SENCORE PS120
PROFESSIONAL
WIDE BAND
OSCILLOSCOPE

Here it is, the scope that technicians, engineers and service-
men from coast to coast have been demanding. A portable
wide band scope that can be used on the job anywhere, yet
has the highest laboratory specifications for shop or lab.
Cumbersome color TV sets, remote audio and organ install-
ations and computers are just a few of the jobs that make
owning a scope of this type so essential. Why consider a
narrow band scope, when for only a few dollars more, this
professional wide band sensitive scope equips you for any job.
¢ The PS120 provides features never before offered. Only
two major controls make the PS120 as easy to use as a volt-
meter. Even its smart good looks were designed for functional
efficiency. New forward thrust design, creating its own
shadow mask, and full width calibrated graph increase
sharpness of wave form patterns. A permanent chromed
steel carrying handle instead of untidy leather strap and a
concealed compartment under panel for leads, jacks and AC

S PECI FI

WIDE FREQUENCY RESPONSE:
Vertical Amplifier—flat within 14
MC, usabie up to 12 MC.

Lowest priced
Wide Band 3 inch Scope
anywhere. All hand wired.

DB from 20 cycies to 5.5 MC, down —3 DBat 7.5

Only 12450 net

line cord make the PS120 the first truly portable scope com-
bining neatness with top efficiency.

¢ Electrical specifications and operational ease will surpass
your fondest expectations. Imagine a wide band scope that
accurately reproduces any waveform from 20 cycles to 12
megacycles. And the PS120 is as sensitive as narrow band
scopes . . all the way. Vertical amplifier sensitivity is .035
volts RMS. The PS120 has no narrow band positions which
cause other scopes to register erroneous waveforms unexpect-
ably. Another Sencore first is the Automatic Range Indi-
cation on Vertical Input Control which enables the direct
reading of peak-to-peak voltages. Simply adjust to one inch
height and read P-to-P volts present. Standby position
on power switch, another first, adds hours of life to CRT
and other tubes. A sensitive wide band oscilloscope like the
PS120 has become an absolute necessity for trouble shooting
Color TV and other modern circuits and no other scope is as
fast or easy to use.

CATIONS

HORIZONTAL SWEEP OSCILLATOR:
Frequency range— 4 ranges, 15 cycles—150 KC
Sync Range— 15 cycles to 8 MC-usable to 12 MC

Horizontal Amplifier—flat within —3 DB from 45 cycles to 330 KC, flat within

—6 DB from 20 ¢ycles to 500 KC.

HIGH DEFLECTION SENSITIVITY: RMS P/P

Vertical Amplitier—Vert. input cable J035V/IN.  O.1V/IN.
Aux. vert. jack J035V/IN.  Q.1V/IN.
Through Lo-Cap probe 35V/IN. 1.0V/IN.

Horizontal Amolifier— JS1V/IN. 1.44V/IN,

HIGH INPUT RESISTANCE AND LOW CAPACITY:

Vert. input cable 2.7 Meg. shunted by approx. 99 MMF
Aux. vert. input jack 2.7 Meg. shunted by approx. 25 MMF
Through Lo-Cap probe 27 Meg. shunted by 9 MMF

Horiz, input jack 330 K to 4 Meg.

The PS120 is a must for color TV
servicing. For example with its ex-
tended vertical amplifier frequency
response, 3.58 MC signals can be
seen individually.

MAXIMUM AC INPUT VOLTAGE:
Vertical input cable—
Aux. vert. jack—
Lo-Cap probe—
Horiz. input jack—

POWER REQUIREMENTS:

Voitage— .
Power consumption—

1000 VPP (in presence of 600 VDC)
approx. 15 VPP (in presence of 400 VDC)

105-125 volts, 50-60 cycle
0On pos. 82 watts
Stby. pos. 10 watts

SIZE: 77 wide x 9” high x 111" deep—weight 12 Ibs.

SENCORE

ADDISON 2, ILLINOIS
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Now Sylvania
puts more “silver”
in SILVER SCREEN 85

Picture Tubes

[the kind you can spend ]

Tube for tube, type for type, famous SILVER SCREEN 85*
picture tubes have never meant more to your profit...any
way you figure it

Cold cash? That's mighty important these days. From
border to border, coast to coast—now Sylvania offers
the industry’s best quality and performance at more
competitive prices. New distribution and a realistic
universal replacement program are the big reasons.
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It's good business to make a good profit, and to deal with a
manufacturer who protects your profit with consistent qual-
ity and is there to support you when occasional adjust-
ments are necessary.

Go solid on Sylvania—be solid with Sylvania. Remember
—there's now more ‘“silver” in SILVER SCREEN 85. Next
time, ask your distributor for SILVER SCREEN 85 by name.

SILVER SCREEN 85 Picture Tubes are made only from new parts and materials except for the envelopes
which, prior to reuse. are inspected and tested to the same standards as new envelopes.

*Trade Mark
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EARN EXTRA
SUMMER INCOME
WITH

RIDER
BOOKS

NEW! FOR EVERY SERVICEMAN

REPAIRING TV REMOTE CONTROLS by Leon Cantor
& Harry Horstmann. Here's how TV servicemen
can successfully meet the challenge of repairing

different types of TV remote control systems!

This single volume offers servicemen a comprehen-
sive repair guide for every popular TV remote
control system. Includes detailed descriptions of
each type's circuit operation, repair methods and
alignment techniques. Covers one, two, three and
four button transmitters; power-line, light,
vacuum tube and transistor-operated types, and
their respective remote receivers. Armed with this

book, professional TV servicemen ean turn “dogs"
into simple house calls. #303, $2.50.

HOW TO INSTALL & SERVICE INTERCOMMUNICA-
TION SYSTEMS by Jack Darr. *. . . covers the
entire field of “intercom’’ systems in sufficlent de-

tall to enaoble the reader to do installation and
maintenance work on this type of electronic equip-

ment."—ELECTRONIC SERVICING., #189, $3.60.

HOW TO INSTALL AND SERVICE AUTO RADIOS

(2nd edition) by Jack Darr. ''Veritable gold mine
for the newcomer . .

version from 6 to 12 volt operation, are explained
in great detail. #159, $3.25.

HOME AIR CONDITIONING—Installation & Repair

by J. Derman, F. Makstein, H. Seaman. *. . .

practical and worth-while book on the subject . .."”
T NAVY NEWS. This modern, completely practical

text by three experts in the field of home air con-

ditioning, enables anyone to understand the organ-

es of home air conditioners. #211, $3.50.

MASTER CARTRIDGE SUBSTITUTION GUIDEBOOK
by Jack Strong.
‘Indispensable service fool'—TRADE BUILDER.

1. Save time in locating the right replacement.
2. Save money by cutting down on the number of
cartridges you need to stock. 5288, $2.00

Mare than 200 lime-savieg |

USEFUL ELECTRONIC SHOP HINTS edited by the
staff of Electronic Technician Magazine. Crammed
full of practical, helpful and time-saving shop
hints. A collection of nearly 200 of the best elec-
tronic shop hints which have appeared in Elec-
tronic Technician Magazine since 1953, Selections
made by the magazine's staff, originally resulted
from reader contributions. #295, $1.95.

y 75,000 sold

New 242 edifion—n

TUBE CADDY-TUBE SUBSTITUTION GUIDEBOOK by

H. A, Middleton, (Direct Receiving Tube Substitu-
tions Only . . .
direct CRT substitutions.) This guidebook will ¢

save you time * eliminate carrying needless tube

types ¢ enable you to select the best substitution

¢ minimize sales losses because you don't have

the right tube. £299 . . . still only 90c.

= = = Mail to your distributor or order direct.a =

John F. Rider Publisher, tnc. 116 W. 14th St., N. Y. 11
(a division ot Hayden Publishing Co., In¢.)

| have enclosed $— . Please send book(s) checked:
[J REPAIRING TV REMOTE CONTROLS, $2.50.
HOW TO INSTALL & SERVICE INTERCOMMUNICA-
TION SYSTEMS, $3.60.
[J HOW TO INSTALL & SERVICE AUTO RADIOS
(2nd ed.) $3.28
7] HOME AIR CONDITIONING, $3.50.

7] USEFUL ELECTRONIC SHOP HINTS, $1.95.
CJ TUBE CADOY-TUBE SUBSTITUTION GUIDEBOOK, 90¢c.

Name

Address_

City. . Zone State

Satisfaction guaranteed, or I can return
= = within 10-days of purchase for full refund. aa
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. as well as the experlenced
hand."—ELECTRONICS WORLD. The 2nd edition of
this extremely informative and practical book
brings auto radio installation and servicing right
up to date. All the new tricks of the trade are to
be found here. The technigues applicable to the
most modern auto radios — signal-seeking tuners,
hybrid auto radios, transistor auto radios, con-

ization, operation, installation and repair of all

plus added new feature—1300

| '
| 1
| |
1 |
| |
| |
| |
| |
' |
| |
| |
| |
1 [J MASTER CARTRIDGE SUBST. GUIDEBOOK, $2.00. '
| |
| 1
| ]
| |
| |
| |
| |
] |
| |
| 1
| |
13 L

Fig. 5. X-cut plates are sectioned so
that one side lies along the Y axis.

Fig. 4. To meet strict frequency-
tolerance requirements, the plate
can be brought to resonance at an
exact frequency by either of two
method: Altering the bevel of the
edges controls the tolerance to some
extent; plating will correct the fre-
quency even further.

CT-cut plates are similar to AT
types, but have larger surface areas.
When excited, they tend to have a
very active displacement character-
istic at frequencies below 500 kc.
The resonant frequency of CT
plates is determined mainly by the
surface area, and can be brought
within tolerance by grinding near
the center of the edges of the crystal
surface.

The temperature coefficient of
CT-cut plates can be made almost
zero at room temperature if extreme
care is exercised in selecting the
angle of cut,

The X-cut plate is formed as
shown in Fig. 5. When a voltage is
applied to the faces of this plate, it
causes longitudinal vibration at
either or both of two natural
frequencies. This cut normally has
a negative temperature coeflicient
of about 20 parts/million/°C. How-
ever, if the plate is cut to special
dimensions. the temperature co-
efficient can be made almost zero.
The X-cut plate has a lower activity

Fig. 7. Thermostatically - controlled
ovens keep crystal temperatures even.

Fig. 6. Overtone crystals have complex
displacement emphasizing harmonics.

than some of the other types. This,
and certain other poor qualities,
cause it to be used rather seldom
in modern equipment.

Y-cut plates were once used
extensively, but they too are seldom
seen today because of some inherent
bad qualities. The worst of these
is that they have several resonant
frequencies, making it difficult to
find the correct operating frequency.

Other cuts which have been
developed are not often used be-
cause of their complicated frequency
spectrum and relatively high cost.
Overtone Crystals

To minimize the need for fre-
quency-multiplier stages in trans-
mitters, special crystals known as
overtone types have been developed.
Their output is actually an odd-
order harmonic of their apparent
fundamental frequency. Crystals for
12 mc or higher are usually of this
variety. These are used quite often
in Citizens-band sets, and to some
degree in two-way.

A special plate known as a DT
cut is beveled and shaped in such
a way as to accentuate its har-
monics. Compare the resulting dis-
placement pattern (shown in Fig.
6) with that diagrammed in Fig. 4.
This peculiar action gives the over-
tone crystal excellent activity at high
frequencies. Recent improvements

TRRMOSTAT
|

HEATING Bt MERT

Fig. 8. View of a disassembled crystal
oven showing the various components.




FOH,NO! T CAN'T TAKE HIS 1910
BRAND OF HUMOR .. THE LAST
TIME HE SAID THE SET WOULD
WORK VF T CLEANED OUT ALL

THE DEAD COWBOYS’

\ JOE CORNBALLUS JUST {°
CALLED ... GO OVER AND
CHECK HIS TV SET,
WILL You ?

HOW ABOUT THIS
PULSE GENERATOR ...,
MAC, YOU'RE LOOKING
AT THE WRONG-

PULSE GENERATOR !

HEY, TH(S
BELDEN
LEAD-IN
CABLE DispLaY
PACKAGE 1S

OUTIN THE.
SHOWROOM !

BUTCH, WE GOTTA INSTALL
THE ANTENNA FOR THAT
COLOR TV SET OVER AT THE (&
STEEL MILL OFFICE. GRAR [
SOME BELDEN PERMOH v\
LEAD-INITS REAL GOOD
FOR COLOR JORS
AND IT STANDS
UP FINE WHERE
THERE'S LOTS

OF SMOKE !
o

=y i
7

Permohm’ lead-in wire. ..
Better Signals/

in spite of industrial contamination and salt spray

Yes, Slats and Butch are right. Permohm is the finest lead-in

cable you can use for color TV ... and you can really tell the ) Be a Cartoon
difference in areas where you run into industrial contamina- NG Gag Writer
tion and salt spray. Permohm is easy to install ... no end e | /#\;;Z: $

sealing necessary. Packaged lengths ... 50, 75, and 100’. ;
Send us your gag ideas for future cartoons. For each of

B H g your gag ideas used, we'll send you a $25.00 Savings
Your Belden jobber carries Permohm and the complete line Bond. Wirite Balden Manufacturing Company. Att: Mrs.

of Belden Lead-in Cables ... Weldohm?, Celluline” standard Madelsa Aliison, 415 S. Kilpatrick Ave., Chicago 80.

300-ohm line, and the popular ivory colored decorator lead-in. .,

WIREMAKER FOR INDUSTRY
SINCE 1902 — CHICAGO

Belden Trademarks and Patents ., U.S. Patent No. 2782251 and 2814666 t8Belden Trademark~Reg. U.S. Pat. Off, 8-3.2
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CHEMTRONICS Inc.

870 East 52nd Street, Brooklym 3New York
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in overtone-crystal design have re-
sulted in stability nearly equalling
that of fundamental crystals.

Crystal Mountings

The method of mounting a crystal
depends on the type of crystal, the
vibration mode. and the conditions
of its use. In ordinary communica-
tions equipment. where the crystal
is likely to undergo relatively rough
treatment, a rigid mounting is
desirable. This is usually accom-
plished by placing two metal elec-
trodes against the sides of the
crystal and holding them firmly
under spring tension.

In another type of mounting, the
crystal rests on the lower electrode
and doesn’t quite touch the upper
one. Special spacers are used to
fill the gap.

Crystal Ovens

Even the best temperature co-
efficient is not always good enough
to produce the desired degree of
oscillator stability. If the frequency
tolerance is extremely small, such
as in commercial communications
and broadcast work, the crystal is
usually housed in an oven of the
type pictured in Fig. 7. The oven
is thermostatically controlled to
keep the temperature within certain
limits (from one or two degrees to
as little as 0.01° C). Originally,
various manufacturers had different
ideas about the correct oven tem-
perature. Units were available rang-
ing from 60° C to 85° C or even
higher. Now, most ovens operate
at a standard 85° C.

Fig. 8 shows a disassembled oven
with the various parts labeled. This
type of oven is commonly used in
two-way units, especially in mobile
service where temperature extremes
are likelv to be encountered. The
necessary stability for Citizens-band
service can normally be obtained
simply by using a crystal with a
low temperature coefficient.

Crystal Performance

In certain oscillators, the crystal
takes the place of the tuned grid
tank, as in Fig. 9. In others. such
as the circuit in Fig. 10, the crystal
acts as the feedback element. For
this reason, crystals are rated in
terms of load capacitance; this
factor must be borne in mind when
a replacement is chosen.

Fig. 9. Crystals replace grid tanks in
tuned - plate tuned - grid oscillators.

Regardless of the type of oscil-
lator circuit being used. best fre-
quency stability is attained by
tuning the plate tank to a frequency
slightly higher than that of the
crystal. This presents an inductive
load to the normally capacitive cir-
cuit. and helps sustain oscillation.

The power output of crystal-
controlled oscillators can be as high
as 15 watts. However, the crystal
stability decreases as the load in-
creases, so some sort of compromise
is generally necessary in oscillator
design.

Stability is always the most im-
portant criterion of crystal per-
formance. It depends to a great
extent on the Q of the crvstal
which is many times that of an LC
circuit. Some commercial crystals
have a QO of 30.000 and certain
laboratory models have much higher
values.

As the communications bands
continue to become more crowded.
it will be necessary to maintain
even closer frequency tolerances.
The serviceman will be expected
to choose correct crystal replace-
ments — according to frequency,
tolerance, operating temperature,
and circuit capacitance and to
carefully and accurately adjust the
circuits in which thev're used. A

© ®
i~

Ij

B+

Fig. 10. Feedback for sustaining oscil-
lation is furnished by the crystal
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4 RCA Silicon Rectifiers Replace 26 Different _7' ypes

Now you can replace at least 26 different rectifier types with just
four RCA Silicon Diffused-Junction Rectifiers ... Types 1N3253,
1N3254, 1N3255, and 1N3256. These low-cost, flangeless recti-
fiers, with PRV ratings from 200 to 800 volts...dc forward-current
ratings up to 750 ma., are specifically designed for original and
replacement use in TV, radio, hi-fi; intercoms, and test equipment.

Call your RCA Semiconductor Distributor today
for immediate off-the-shelf delivery.

METAL-
S

v e

CASE & CERAMIC TYPES

ey

Y

Each rectifier is hermetically sealed in an insulated non-com-
bustible metal case to assure trouble-free service. Cylindrical form,
axial leads and extremely small size make installation easy, sim-
plify mechanical substitution problems. The 26 specific rectifiers
with which these four RCA types are interchangeable are listed on
the back of each package for quick, easy reference.

RCA Electron Tube Division, Harrison, N. J.

The Most Trusted Name in Electronics
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Report on Color Training Program

According to Frank Smolek, national service director for
Zenith Sales Corporation, more than 10.000 scrvicemen have
participated in the company’s color TV service training pro-
gram since its inception last April. Mr. Smolek has expressed
Zenith’s appreciation to independent servicemen throughout
the country who have made the program such a success. The
company hopes that thousands of additional dealers and
technicians will take advantage of the training offered.

14
.

Eighty-one Stations Broadcast Stereo

Forty percent of the nation’s population, about seventy mil-
lion people, are now within range of at least one FM station
which is broadcasting stereo. The consumer products division
of the Electronic Industries Association has recently completed
a survey which revcaled these and other facts. Another point
disclosed by the study was that equipment manufacturers, after
a slow start, are keeping abreast of this newest form of home
entertainment. It is estimated that 300 stations will be broad-
casting FM stereo by the fall of 1962.

Window Posters Promote Service

g ~ Five suggestions on how they
5““‘s = can save monev on TV repairs
SAVE MONEY DN 4 are given to TV owners when
T | they read this shop-window
poster oftered by Sprague. Con-
sumers are warned against
“bargains” and are advised to
contact a reputable service
dealer at the first sign of
trouble. The posters ure priced
at ten cents each.

Trademark to be Abandoned

The General Electric Co. has taken steps to abandon its
trademark “Compactron” and to dedicate the term to the
public. The decision came about as a result of general public
acceptance and use of the name. “Such public usage has caused
the term to lose its significance as an indication ot the origin
of goods,” according to L. Berkley Davis, vice president and
general manager of the company’'s components division.

Millionth CB Crystal Produced

Shown celebrating the mil-
lionth CB crystal produced by
Texas Crystals are: (left 10
right) John Erasmus, Engineer;
L. H. Whan, President; B. N.
Armstrong. Vice President; and
R. A. Wells. Vice President,
Engineering. The company sup-
plies natural quartz crystals for
private commercial and mili-
tary use.

Free Watches Offered in Dealer Promotion

With each purchase of Duotone needles, dealers and service
technicians will receive a gold-tone, slim-line men’s or ladies’
wristwatch from their distributor. The watches, which are
electronically timed. are Swiss made and have lifetime main-
springs. The new promotion was recently announced by
Stephen Nester. president of the company. “Every dealer,”
said Mr. Nester, “will be proud to own one of these hand-
some watches, and will want additlonal ones as gifts.”

New Packaging Program Announced

e Transparent acetate blister

fﬁ&“‘. packaging will be featured in
e the 1962 Walco Accessory Pro-

| = 3 gram. In addition, to help the
e “(FL : dealer in merchandising, the
b f.' company has produced a rotary
I \ wire rack which occupies about
PN { twelve inches of counter space
AR e and displays the entire acces-
et sory line. Racks are available to

those dealers buying certain
amounts of merchandise.
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Your PHILCO

istributor—One-Stop Center
for Every Servicing Need

Part No. 326-5029
PartNo.326-5029-1
with volume control.

PHILCO’
Stercophonic
EXTENSION SPEAKER

Zaitjpll

ACCENT THE DECOR
L8

THEGHOUT YU

USE 15 YOUR HOME, CRN,
CAR, PATIO. £TC.

Part

Direct-Pay Plans Totaled

T

Asother Fise n.t;wuy
Accassory fromo. e
card displays with

every dozen.

Speakers of molded plastic in streamlined design.
8 ohm voice coil impedance with .68 oz. Alnico
magnet, Coaxial connector socket, cable connection,

PHILCO Deluxe
PF 65 Stereo-Phone
Swivel Speakers

A truly deluxe speaker set for the
most particular stereo customer.
Exclusive with Philco, these speak-
ers use the famous Philco Fidelitron
curved push-pull electrostatic
reproducer. Unit on each Stereo-
Phone swivels for tonal direction.
Installs in minutes in any 8 ohm
amplifier system. Glowing gold

finish. 2” x 10" oval speaker.
No. 423-1003-1

PHILCO

Over $1 Million to
independents” Last Year

Thousands of independent service businessmen are regis-
tered members of Philco Factory-Supervised Service

Ass

ociation. You, too, can be factory-trained; enjoy special

benefits plus extra income. Ask your Philco Distributor
about joining PFSS today!

A SUBSIDIARY OF %d/!@(or%myka/r%
MAIL THIS COUPON TODAY ——r— e .

Philco Parts & Service Operations, Dept. Cé

el

and Westmoreland Sts., Phila. 34, Pa.

Please send me FREE, the Philco Calculator. {Saves hours of time figuring

out

Name

Add
City

net costs and selling prices.)

ress

Zone State
[J Service Only.

[ Retailer with Service Dept.

— -



MAXIMUM

ICIENCY

FROM CB

Class-D Citizens-band units must
be kept in peak operating condi-
tion to give a sausfactory return on
their modest five-watt investment of
DC input power. A slow deteriora-
tion in performance, sometimes un-
justly blamed on conditions such as
increased crowding of CB channels,
can often be corrected by routine
tube checks and an occasional align-
ment touch-up. CB service stations,
in their advertising, would do well to
emphasize the wisdom of regularly-
scheduled equipment checkups.

To obtain the greatest benefit
from this periodic maintenance,
precise test methods must be em-
ployed. Experimentation and testing
on the air wastes time, pro-
duces indefinite results, and causes
interference to other CB’ers. Vari-
able conditions of propagation and
reception can make it difficult to
decide whether or not a specific step
in servicing has made any difTerence
in system performance. A more
positive and conclusive procedure
is to make an off-the-air check,
using suitable test equipment and
accessories (Fig. 1). A dummy
load, with impedance equal to that
of the antenna, allows making all

transmitter adjustments (except a
OoN OUTPUT outPuT
FREQUENCY  TUNED TUNED MIN ANTENNA
\ SWR MATCHED
CRYSTAL POWER
OSCILLATOR AMPLIFIER
T~ LOADING
PROFER
CORRECT
DRIVE
CRYSTAL VOICE \POWER
ACTIVE PEAKS CLIPPED INPUT
SPEECH
AMPLIFIER R
PROPER
AUDIO MOD.
LEVEL
Fig. 1. The arrows indicate points to

be checked in servicing CB equipment.
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final touch-up) without radiating a
signal.

Transmitter Adjustments

The first step in checking out a
transmitter should be a very careful
measurement of the operating fre-
quency. A slight error—even less
than the .005% allowed by the
FCC—can cause ineflicient per-
formance. You cannot assume that
crystal control of the oscillator auto-
matically insures perfect accuracy,
since a crystal has characteristics
which could easily change, causing
it to operate off frequency. (For a
more detailed explanation, refer to
“Crystals for Communications™ in
this issue.) Furthermore, it is very
important to use the type of re-
placement crystal specified for the
model of C'B unit you are repairing.

The oscillators in a few CB sets
include a frequency-adjusting capac-
itor or inductor which occasionally
needs resetting after a tube or other
component has been replaced, or
when a crystal has been changed.
No frequency adjustments should be
made without using a frequency
meter which has an accuracy well
within the FCC tolerance specified
for CB equipment. Furthermore, no
frequency adjustments may be made
except by licensed second-class or
first-class radiotelephone operators.

Drive Adjustments

The crystal oscillator stage must
supply sufficient drive signal to the
final amplifier. If the driving power
is inadequate, maximum RF output
cannot be delivered by the final
stage even though the latter may be
drawing its rated DC input power
of five watts. The most common
cause of reduced drive, other than
a weak oscillator tube, is a decline
in the activity of the crystal. This

How to make
the most of a
5-watt power input.

by Edward M. Noll

condition may develop spontan-
eously, even when the crystal is not
in use.

When a tube or other component
in the oscillator circuit is replaced,
normal drive should be restored by
repeaking the tunable output cir-
cuit of the oscillator (and also the
buffer resonant circuit, if a buffer
stage is used). A VTVM. con-
nected to the grid circuit of the
final amplifier, is used as an indi-
cator. Different CB manufacturers
suggest various connection points
for the meter. Some recommend in-
serting an isolation resistor between
the grid and the probe tip. while
others provide connection facilities
via a voltage divider in the grid
circuit. Alignment instructions for
certain units simply require that the
VTVM be connected directly to
the grid of the final stage. How-
ever, it is advisable to place the
meter probe on the low side of any
RF choke which may be in series
with the grid resistor, in order to
keep RF out of the meter circuit.

The output circuit of the oscil-
lator should be tuned slightly to the
high-frequency side of exact reso-
nance, as a precaution against slug-
gish starting of the crystal oscillator
when the transmitter is keyed. As
the slug is tuned through resonance.
a peak in the VTVM reading will be
noted, with a slower decline on one
side than the other. The final setting
should be just barely below the
peak, on the side which shows the
more gradual decrease—i.e., the
high-frequency side. To insure that
the circuit will be tuned above the
frequency of every channel being
used, the oscillator adjustment
should be made on the highest op-
erating channel.

Power-Amplifier Loading

To know for sure how efficiently



ANATOMY CLASS FOR DOCTORS OF RADIO AND TV SERVICE

Controlled heater explains
greater life expectancy of
Tung-Sol series-string tubes

Prognosis—excellent! Examination of Tung-Sol series-string TV
tubes reveals advanced design of heater and cathode structure,
making possible controlled warm-up time. This explains the good
health and longevity of Tung-Sol series-string tubes. Tung-Sol
was a pioneer producer of 600 ma series-string tubes. But, not
content merely to be among the first, Tung-Sol expanded this
group to cover many applications and then added 450 and 300
ma series-string tubes for sets of more sophisticated circuitry.
Time has proved Tung-Sol’s diagnosis to be correct; the series-
string principle radically improves tube life expectancy while
retaining youthful vigor. Consultants on TV service agree that
the family of Tung-Sol series-string tubes are far more immune
to malfunctions of all kinds. Sets equipped with Tung-Sol series-
string tubes require fewer visits and less hospitalization than
sets with ordinary tubes.

& FOR A HEALTHY TV SERVICE BUSINESS

To avoid sluggish customer attitude, low profit levels and other compli-
cations symptomatic of poor components selection, always rely on
Tung-Sol. Choose from more than 100 Tung-Sol series-string tubes to
fill your prescriptions.

the first name | to ask for when ordering

® TUNG:SOL

TUNG-SOL ELECTRIC INC., NEWARK 4, N. J.
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QUALITY. ..
DEPENDABILITY
AND
EXCELLENT
PERFORMANCE
AT LOW COST

Engineering excellence, reliability and sensible pricing

on ALL Tarzian products are a part of our approach to
“Practical Ingenuity in Electronics.” You'll find it in all of
these electronic products from SARKES TARZIAN, INC.:
TV and FM TUNERS . ... SEMICONDUCTORS .... AIR
TRIMMERS....RADIO and TV BROADCAST EQUIPMENT
....CLOSED CIRCUIT TELEVISION for Educational and
Commercial use.... MAGNETIC TAPE.... FM RADIOS
and AM/FM RADIOS.

Electronic Products of Tomorrow—Today

(SARKES TARZIAN INC

east hillside drive s bloomington, indiana edison 2-7251
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the transmitter is operating, you
should be able to measure the out-
put in watts. Some wattmeters
available for this purpose also serve
as matched dummy antennas, and
certain instruments are further
equipped to measure modulation
percentage. Therefore, it is possible
to make all but the last-minute
touch-up adjustments on the output
circuit before an antenna is con-
nected.

Four types of output circuits
used in CB equipment are shown
in Fig. 2. The pi-network output
circuit in A is popular because it
can be used for impedance match-
ing as well as resonant tuning.
It is particularly appropriate for
matching the output circuit to
the low-impedance antenna systems
used in CB installations.

In most alignment procedures,
the LOAD capacitor is initally set for
minimum loading. The tank circuit
is then resonated by adjustment of
the TUNE capacitor. The loading is
increased a little at a time, and the
tuning is readjusted at each step so
as to maintain resonance. Although
these adjustments interact with each
other, the input or TUNE capacitor
has the greatest influence on the
plate tuning, while the output or
LOAD capacitor predominantly af-
fects matching or antenna-system
tuning.

During this procedure, a 50-ma
meter should be placed in the plate
circuit for monitoring the DC plate
current. Many CB units have a jack
for convenient insertion of this
meter. Multiplying the current read-
ing by the plate-supply voltage of
the output stage gives the DC input
power to the transmitter.

An input power greater than five
watts may indicate that the trans-
mitter has been tuned incorrectly. In
the class-C output stages used in CB
units, a dip in the plate-current
reading should occur at resonance,
even under a normal load. Inabili-
ty to “dip” the plate current some-
times results from detuning the
output stage or coupling the load
too tightly to it. This can cause the
input power to be more than the
five-watt maximum allowed by FCC.

On the other hand, a DC input
power of significantly less than five
watts could be an indication that
the RF loading is too light, or may
be a sign of a transmitter defect



G-E reporter, Roland Kempton,
shows how General Electric puts the... ON
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ALUE

Now, Get Luxury G-E Portable

Appliances with your purchases of
G-E SERVICE-DESIGNED tubes

Now, more than ever, it pays to stock and sell
General Electric tubes. Take your choice of these
six valuable G-E portable appliances with every

qualifying tube purchase. Get an extra margin of

& AUTOMATIC TOASTER

eChrome-plated steel construction *High
toast lift ¢ Makes toast any shade you
like ® Snap-out crumb tray

& CUSTOM PORTABLE MIXER

* 3-speed finger-tip control *Weighs less
than 3 ibs. ¢ Powerful G-E motor never
needs oiling ¢ Chrome-plated beaters
with dough guards

Check your stock now-—then check your G-E tube
distributor for full details on how you can get these
valuable General Electric appliances at no additional cost.
General Electric Company, Distributor Sales, Electronic

& STEAM AND DRY IRON

* Water window helps when filling—tells
when to fill again * 3 separate Wash and
Wear settings * Handy built-in Wash and
Wear fabric guide ¢ Deep, penetrating
steam; even-heat soleplate

Betomars o ;S ,

&2 AUTOMATIC ELECTRIC
CAN OPENER

* Fast—opens cans in seconds ¢ Easy—
no cranking—just a finger touch * Safe—
no jagged edges—clean, smooth rim
* Magnet holds lid after cutting

Components Division, Room 1750, Owensboro, Kentucky.

reliability, fewer callbacks with G-E tubes. ..
through General Electric’'s “ACCENT ON VALUE”
in tube design and manufacture.

&P PEEK - A - BREWo
COFFEEMAKER

¢ Transparent indicator tells you how
much coffee is left, how much water to
use when filling ¢ Brew selector for per-
fect coffee any strength ¢ Stops perking
when done and stays hot. Makes 3 to
10 cups

-

U

&> AUTOMATIC SKILLET

*Fries, bakes, stews with exact heat con-
trol ¢ Easy to clean—it's completely
immersible * Complete with control,
cordset, and cover ¢ Handy cooking
chart on handle

Hogress ls Our Most Important Product

GENERAL @3 ELECTRIC
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NEW SAMS BOOKS

NEWLY REVISED! 3rd EDITION OF ®
THE FAMOUS HOWARD W. SAMS

Transistor Substitution Handbook

s

% 13,600 DIRECT SUBSTITUTIONS
% 3,400 MORE SUBSTITUTIONS
THAN IN PRIOR EDITION

Includes basing diagrams,
polarity identifications and
manufacturersforover4000
transistor types.

Volume 3 of this famous handbook has been updated
and enlarged to provide all the data needed to select
suitable transistor replacements. Includes special
section showmg 1,514 American replacements for
Japanese transistors, PLUS a semiconductor diode
and rectifier guide containing 750 substitutions.
Explains why substitution is possible, when it is
appropriate and when not, and precautions to
observe. Covers all types of transistors. 112 s'l 50
pages; 514 x 814", Only

Air Conditioning Installation & Maintenance

This down-to-earth handbook will help you cash in
on the tremendous potential in servicing all types
of air conditioning units. Covers: General Descrip-
tion of Air Conditioners; Theory and Operation; The
Electrical System; Installation Kits; Automoblle
Air Conditioners; Central Air Conditioning Systems;
Tools and Test Equipment; Air Conditioner Re-
pairs; Inspection & Preseason Preparation; Winter-
izing & Storage; Parts Procurement. 160 5295
pages; 5% x 814”. Only ...................

Citizens Band Radio Manual, Volume 2

Famous PHOTOFACT® Folders and Standard
Notation Schematics covering thirty 1961 CB Trans-
ceiver models. Brands covered are: Arkay, Bendix,
Dewald, Duo Com. Eico, Globe, Heath, Johnson,
Lafayette Morrow, Osborne, Poly Com, RCA Sonar
Sonarcom, Spokesman cha Vocalme, Webster.
lncludesLex(sechondescnbmgvanoustypes 5295
of equipment. 160 pages; 814 x 11

Amateur Radio Antenna Hundbook

Harry D. Hooton (W6TYH) has written a long-
needed book to help the ham wisely select the best
antenna system for his needs and to get optimum
performance. Chapters cover propagation and
antenna fundamentals; theory and practical appli-
cation of antenna design; transmission lines; impe-
dance selection and coupling; practical data on de-
sign and construction of directional arrays; tower
design and installation information. 160 5295
pages; 514 x 814”. Only.. .
ABC's of Synchros & Servos

Alan Andrews fully explains the fundamentals of
synchros and servomechanisms, how they work and
where they are used. Describes all types of individ-
ual and combination units. Eight chapters cover:
Individual control systems; position transducers;
synchros; modulators and demodulators; servo am-
plifiers; magnetic and rotary amplifiers; actuators;
and an analysis of complete systems 96 s'lqs
pages; 5% x 814”. Only. ... ...

NEW! SERVICING TRANSISTOR RADIOS, VOL. 11
Covers 73 models produced in 1960-61. Com-
plete PHOTOFACT® servicing data foreachmodel.
160 pages; 814 x11”7. Only . ........... $2.95

HOWARD W. SAMS & (0., 1

: Order from your Sams Distributor today, or mail
toa Howard W. Sams & Ca,, Inc,, Dept. F-32
1720 E. 38th St., Indianapalis 6, Ind.

Send me the following books:

[ Transistor Substit. Handbook Vol. 3 {SSH-3)
[ Air Conditioning Install. & Maint. (ACM-1)
[ Citizens Band Radio Manual Vol. 2 (CB-2)
O
0
[m)

Amateur Radio Antenna Handbook (AMA-1)
ABC's of Synchros & Servos (ASE-1)
Servicing Transistor Rodios Yol, 11 {(TSMm-11)

LA RABaacRG0aaAa0 enclosed. [] Send Free Book List

o

me

ddress

N » z

ity. Zone State
IN CANADA: A, C. Simmonds & Sons, Ltd., Toronto 7 B
= (outside U.S.A. priced slightly higher) ®m m =
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Fig. 2. Four types of circuits used for coupling transmitter to antenna.

such as a weak tube or low supply
voltage.

When the RF wattmeter indicates
maximum output, and the DC in-
put power is very close to five watts,
the dummy load should be discon-
nected and the regular antenna sys-
tem attached for a final check. If
the antenna system is at resonance
and is reflecting the proper 50-ohm
load to the transmitter, little change
in the tuning and loading should
be necessary. However, slight re-
touching of these adjustments
should be attempted while the
strength of the actual RF radiation
is measured. Some transmitters in-
clude a simple neon-lamp RF indi-
cator. For more precise indications,
a field-streneth meter can be placed
near the antenna.

Since even the best dummv an-
tenna does not have exactly the
same characteristics as a normal an-
tenna system, the final “on-the-air”
touch-up of the tuning and loading
adjustments may well increase the
RF output. A slight increase in DC
input power is also normal during
this procedure, and care must be
taken to avoid increasing the power
beyond the five-watt limit.

Neutralization

The output stages in many class-
D units—even some of those using
multigrid tubes — require neu-
tralization. This procedure usuallv
involves a rather noncritical adjust-
ment. In the most common method
of neutralizing a CB power ampli-
fier, a VTVM is connected to the
grid, and a trimmer is adjusted un-
til 1t is possible to vary the plate-
circuit tuning through resonance

with little or no change in the grid-
circuit reading.

Modulation

The modulation level has much
to do with the efliciency of a CB
system. If it is too low, the range
of transmission is seriously reduced.
An error in the opposite direction
causes overmodulation of the trans-
mitter, which produces distortion
and causes spurious signals to be
radiated—in violation of FCC rules.
In most CB transmitters, there is
no adjustment of modulation level
except that the operator can talk
louder or softer, and can speak
into the microphone from a varying
distance. Therefore, if the proper
modulation level is to be sustained,
the audio system must be kept in
excellent operating condition.

A modulation meter (included in
many RF wattmeters) is a useful
test instrument for spotting audio
discrepancies. Some are able to
measure both positive and negative
modulation levels. For normal use,
the average level should fall be-
tween 60-80% .

A few CB transmitters have a
speech-level control which can be
used to set the modulation level by
varying the audio amplitude. In
making such an adjustment, an au-
dio tone of a specified strength is
applied to the input of the audio
section. A modulation meter is then
connected to the transmitter out-
put, and the modulation control is
adjusted to produce an output with
a given percentage of modulation.
For more information about this
procedure, see “Testing Transmit-
ters” in this issue.




NewTransistor ranio ANALYST

makes it Easy and Profitable to Service all Transistor Radios
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Now you can profit from transistor radio
servicing! This amazing new B&K 960’
ANALYST gives you everything in one com-
plete easy-to-use instrument. Makes tran-
sistor radio servicing quick and easy. Nothing
else is needed except the transistor radios
themselves waiting to be serviced. Brings
you new customers for service, parts, and
batteries. Makes this new business yours.

EASILY TROUBLE-SHOOT ANY STAGE
BY UNIQUE POINT-TO-POINT SIGNAL INJECTION

The ANALYST gives you a complete signal-generating
source for point-to-point signal injection. Easily enables you
to trouble-shoot any transistor radio—check all circuits
stage-by-stage—isolate and pinpoint the exact trouble in
minutes.

Supplies modulated signals, with adjustable control, to
check r.f., i.f., converter, and detector. Supplies audio signal
to check audio driver and audio output. Provides unmod-
ulated signal to test local oscillator. Provides separate audio
low-impedance output for signal injection into loudspeaker
voice coils to check speaker performance.

BUILT-IN METERED POWER SUPPLY FOR EASY SERVICING
Makes it easy to operate radio under test, while you inject

your own signals. Provides from 1 to 12 volts in 114 volt
steps. Supplies all bias taps that may be required.

Solve Every Service Problem and Profit
with a Modern B&K Service Shop. See Your
B&K Distributor or Write for Catalog AP20-R

[ooersso ) TRANSISTOR RADIO ANALYS S
v .
nw omt ' .
‘iii! iy i
- ~
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BK Model 960

! TRANSISTOR RADIO ANALYST

| with Exclusive DYNA-TRACE
Single-Point Probe—and Built-in

Metered Power Supply and VTVM

¢
T et

Complete Transistor Radio
Service ShopinOne lnstrument

Signal-Generator, Power Supply,
Milliammeter, VTVM,
Ohmmeter, and Both In-Circuit and
Out-of-Circuit Transistor Tester—
All in One

Aupio
ouTPUT

DETECTOR vabe

OSCILLATOR

IF F DRIVER
AUDIO
) OUTPUT
AVC.

SIMPLIFIES IN-CIRCUIT TRANSISTOR TEST
WITH NEW DYNA-TRACE SINGLE-POINT PROBE

Unique single-point probe needs only the one contact to
transistor under test. No longer are three wires required to
connect to emitter, base, and collector. Gives fast, positive
meter indication. Saves time. Makes trouble-shooting simple
and easy.

BUILT-IN VTVM

Includes high-input-impedance vacuum-tube voltmeter,
which is so necessary for transistor radio servicing.

TESTS ALL TRANSISTORS OUT-OF-CIRCUIT
Meter has ‘“Good-Bad” scale for both leakage and beta.
Also has direct-reading Beta scale, calibrated 0-150. Assures
quick, accurate test. Also automatically determines whether
transistor is NPN or PNP. Meter is protected against acci-
dental overload and burn-out.

Madel 960. Net, $9995

BaK MANUFACTURING CO.
1801 W. BELLE PLAINE AVE - CHICAGO 13, ILL.
Canada: Atlas Radio Corp., 50 Wingold, Toranto 19, Ont.
Export: Empire Exporters, 277 Broadway, New York 7, U.S.A.
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There's much to be said for the slim, in-
conspicuous, yet professional appearance
of the “MAGGIE-MOBILES". Still more for
their clean, crisp signal and unbelievably
“tow.. norse level.

But the real pornt oms message is a hidden virtue
you can't see or heart's call”?i “17:7 stainless
steel", one of the most resilient alloys ever made.
We use nothing else in our MAGGIE- MOBILES even
though it costs considerably more than the stainless
steels used in run-of-the-mill whlps Heres why

You can bend it full circle, from tip to butt,glet go
and it snaps back to a perfect vertical QDont try
this with other brands). It slips around obstructiphs
like an eel. No breakage . - no *ater sborts”

One more reason why Antenpa ,Spemallsts brand
antennas are preferred by mbre citizens banders than
any.othér kind. .. B

w” «“; -
Switch-tg” re

etz

Z-  , “MAGGIE-MOBILE"
” Base-loaded CB 27Mc
ANTENNA

MOUNTING'S A SNAP, TOO!

Available in three simple and attractive mounts , .. 20
ft. cable with connectors attached . . . take your choice!

MODEL M-67
Roof mounted entirely from out-
side. Ideal omni signal pattern.
Only $15.68 (net) oavs
MODEL M-74 \'
Cowl or deck. Ingenious swivel
base adjustable up to 35° angle.
Only $19.32 (net)

MODEL M-73

Trunk groove mount. No holes

in body! Fits all makes and j
models. Only $17.06 (net)

P.S. Your CB base station should have
the famous big- garn easy-to-install
Magnum 27. It won't bend. =T

s ‘//ﬂhr complete |nformatlon
//// ® see your tocal citizens

4 band supplier . . . or
Reg. T.M. “Stripes of QWW write for specmcahons to:

the antenna specialists co.

12435 Euclid Avenue, Clevetand 6, Ohio
Export Div., 15 Moore St., New York 4, N.Y.
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Receiver Efficiency

The receiver is as important as
the transmitter in determining the
effectiveness of a CB system, and
should receive its share of regular
maintenance. Tubes should be
checked on a routine basis, and
alignment should occasionally be
peaked to compensate for fre-
quency drift—especially in mobile
units, which are subject to continual
vibration.

The alignment procedure differs
little from that employed for broad-
cast receivers. Generally, the best
practice is to tune the last IF stage
first, and then to work toward the
antenna input. The output indicator
is usually a VTVM connected into
the AVC or noise-limiter circuit, or
an output meter connected across
the loudspeaker voice coil.

The most common IF frequency
is 455 kc, but some units have a
higher IF (such as 1680 kc), and
a very few receivers are of the dou-
ble-superheterodyne type. The RF
section may be either crystal-con-
trolled or continuously tunable.

In crystal-controlled types, the
ocillator frequency depends upon
the choice of the proper ‘“‘receive”
crystal for each channel to be used.
A few units include a trimmer which
can be used to set the crystal oscil-
lator precisely on frequency; how-
ever, there are no provisions for
this adjustment in most CB equip-
ment. If the crystal happens to be
slightly off frequency, reception
may be weak, and may even be
distorted. This fact gives added em-
phasis to the importance of instal-
ling only the crystals recommended
by the manufacturer for his parti-
cular unit.

In the alignment of a continously-
tunable RF section, a signal of a
prescribed frequency (usually near
the center of the band) is applied
to the antenna-input terminal, and
the tuning dial of the receiver is set
to this specific frequency. First the
local-oscillator  alignment control,
and then the other RF trimmers,
are adjusted for maximum output.

Efficient Antenna Systems

Antennas should preferably be
cut to the exact length required for
resonance, but this is sometimes
not practical in vehicular installa-
tions. If a mobile antenna is

shorter than an electrical quarter-
wavelength, it should be properly
loaded. It is advisable that the
transmitter have a loading control
to compensate for design variations
among antennas and the influence
of nearby obstacles. For best re-
sults, mobile antennas should be
mounted to take full advantage of
the possibilities for using the car
body as a ground plane (see “In-
stallation Know-How™ in this
issue).

The base-station antenna should
be mounted high and clear of ob-
structions; furthermore, a good
ground should be provided. A low-
loss transmission line encourages
the transfer of maximum energy to
the radiating surface. The antenna
should radiate ample power at low
angles to the horizon, where high
field strength is most greatly needed.

This concern about the antenna
installation is important to recep-
tion as well as to transmission. Since
CB systems depend on reception of
very weak signals, except at ex-
tremely short range, as much signal
as possible should be transferred
to the receiver input.

Since a highly sensitive receiver
is quite helpless to receive these
weak signals when electrical noises
exceed the incoming signal level,
the importance of effective noise
suppression in mobile units cannot
be overemphasized. “Mobile Instal-
lation Know-How” also has some
pointers on eliminating noise.

In summary, peak CB efficiency
cannot be obtained by concentrat-
ing on only one segment of a sys-
tem. Transmitters, receivers, an-

tenna systems, and installation
practices all require careful atten-
tion. A

“No-0-0, I think I said, ‘check the sync
and sweep’ not ‘sweep the sink.””




$-5018—replaces SAU4, 5AW4, 5AZ4, 5T4, 5U4, 5V4
5W4, 5Y3, 524, 5931, 6087, 6106

replaces 6X4

$-5207
$-5130—replaces 866, 866A, 3828

S-5343—replaces 816, 836, or 3B28
and 866 at reduced voltage

6W4,12AX4,17AX4,25W4,6U4
$-5019—replaces 5R4

$-5033—replaces 6AU4, 6AX4,6BL4,

S-5011A—replaces 80, 82, 83, 83V, 523
S$-5017—replaces 0Z4, 5X4, 5Y4, 6AX5, 6X5

S-5251—replaces 5U4, SAU4,
5AW4,5AZ4,5T4,5V4,
5W4,5Y3, 5724

New low prices
Now $75.55

inlto9
quantity

Now $75.55

inlto9
quantity

$-5367—replaces 8020

Hlustrations
approximately V1 slze

Sarkes Tarzian Tube Replacement |

Silicon Rectifiers

improve circuit performance

These standard Tarzian tube replacement rectifiers
are directly interchangeable with over 959% of all
popular vacuum tube rectifiers. Although they are
generally smaller and more compact than the tubes
they replace, their dc current ratings are as much as
three times as high.
In addition, they offer the inherent advantages of
solid state rectification:

1. Greater electrical stability

2. Compact, rugged construction

3. Instant operation; no warmup;

no filament supply

Quality in volume

$-5347
replaces
12BW4, 6BW4

= (i
Y

i

$-5373

S$-5344
replaces 872A

New low prices

replaces 8008

Send for
revised price list
4. Cooler operation

For applications requiring high efficiency, wide
temperature range, and long-period, maintenance-
free operation, these compact units are unmatched.
They are available in production quantities, at
realistic prices. Special designs and modifications
engineered on request. Special tube replacement
units designed by Tarzian engineers include recti-
fiers with peak inverse voltages to 19,000.
Write for specifications and prices of tube replace-
ment silicon rectifiers. Application engineering serv-
ice is available on request.

SARKES TARZIAN, Inc.

World's Leading Manufacturers of TV and FM Tuners e Closed Circuit TV Systems « Broadcast
Equipment « Air Trimmers « FM Radios « Magnetic Recording Tape « Semiconductor Devices

SEMICONDUCTOR DIVISION ¢ BLOOMINGTON, INDIANA
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by K. V. White

HANDLING

ON YOUR OWN

“No doubt about it, credit and
collections are getting to be big
problems for most of us,” com-
mented the owner of a Midwestern
TV sales and service firm. “Ten
vears ago, almost everybody paid
cash for TV repairs. Now, they de-
mand credit — and we have to give
it to them to stay competitive.

“I've found that we are fre-
quently asking for trouble when we
open a charge account. We can’t
really afford a collection agency
when an account goes bad on us,
but we almost have to use one.
There must be a sensible solution to
these problems — but what is it?”

This businessman was voicing
the same thoughts that have both-
ered many others in recent years.
With the tremendous growth of
credit purchases since World War
II, no business can be completely
independent of the customer who
seeks credit. For the comparatively
small business, this trend can create
almost overwhelming problems.

One solution, described at length
in the May PF REPORTER, is to
turn your credit affairs over to out-
side agencies (such as charge-plan
associations and finance companies)
who can furnish the needed capital,

Fig. 1. Short-form credit application
provides adequate data for collections.
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and can also assume the burden of
collections. However, using outside
credit sources is not necessarily the
best plan for every service dealer;
you may come out ahead by taking
full responsibility for all your own
credit transactions. To see if you
should consider this alternative, ask
yourself the following questions:

1. If I use credit reports to help

decide whether or not to extend

credit to a customer, will I re-
ceive the information 1 need?

Can I get the same information

for myself?

2. When an account becomes

delinquent, can 1 make an ade-

quate collection effort before re-
sorting to a collection agency?

3. What can I do within my

own organization to minimize

credit and collection costs, and
to assure myself of effective re-
sults?

If you can make satisfactory re-
sponses to these questions, chances
are good you can safely undertake
your own credit transactions.

Offer Credit to Whom?

You can avoid many eventual
collection problems by making in-
telligent decisions when first con-
sidering whether or not to extend
credit to a customer. There are
three important factors in making
such decisions:

1. Are the statements on the

customer’s credit application ac-

curate?

2. Does the customer handle

other accounts in a satisfactory

manner?

3. Is ‘the customer able to as-

sume additional financial obliga-

tions?

The easiest way to get an answer
to these questions is to call the lo-
cal credit-reporting agency. How-

ever, remember that a credit report
normally will cost you from $1.50
to $5.00, or more, and may con-
tain information which is actually
of no value to you in making a
sound credit decision.

If you decide to develop the
credit report on your own, the brief
application form shown in Fig. |
should provide sufficient data to go
on. Anyone in your organization
can make a few telephone calls to
check the references and verify the
employment of a potential credit
customer. If that person pays his
other accounts well, chances are
good that he will pay you in the
same manner. This basic informa-
tion is really all you need to an-
swer the above questions. Extrane-
ous items of information (such as
details of the customer’'s marital
status or religious affiliations) are
of no value in determining the finan-
cial reliability of an individual.

In those cities that have an ac-
curate credit-rating guidebook. it
will usually provide all the informa-
tion you need, except for a check of
the person’s employment.

Collection Methods

When an account becomes delin-
quent, the path of least resistance is
to call in a collection agency right
away. However, the dollar cost of
such a procedure may be high.

As can be seen from the sample

Fig. 2. Sample collection-agency rate
chart, Fees range from 20% to 50%.







