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Insgired designer styling in beige ard brown tones with ‘sunburst” goid knobs to har-
monize with modern TV cabinet design. The new Model ‘A’ converter kakes its place
tast2fully and unobtrusively on TV sa2t or close by on tabie or shelf and lodks -he fine
higt fidelity instrument that it is.

Taning is simple. Fhe Model “A” is loaded with “Fringe area” power “or sharp, clear
reception wherever one may be. One knob provides for camalete chamnei coverzge plus
fine tuning. The second knob is for switching to UHF or VHF and turns -on both converter
and TV set. The built-in UHF/VHF coapler hooks up in abota minute ik 07l a screw-
driver. The Model “A’ is far and away the most advanced YUHF Convertar worey can buy.

12 GOOD REASONS WHY THE MODEL “A” IS YOUR EEST BUY

o EARNS YOU MORE PROFIT because it’s easier to sell.

® MORE PICTURE POWER by using latest nuvistor amplifier Circits for Be<tan Finge area
r2ception.

® EASY TUNING—Two speed ball bearing planetary ‘drive ases a single kmop for fine
tuning the picture. Not a string drive.

® FUNCTION KNOB—Switches VHF, UHF, and turns convertar and TV sef 020 at the
came time. TV set on/off switch can be left in “‘on” positon at all times.

® RELIABILITY—6D24 tube and nuviszor for langer life as wel as better J2rformance than
fube types previously used in UHF converters. Sliding contacts elim rated ir the main
funing circuits through use of a s2-vice free 3-gang tunmg element.

o VERY LOW DRIFT.

o RADIATION SPECIFICATIONS—Conplies with requirements of Federal Communications
Commission for all TV sets.

® SASY HOOK-UP—Jse only a screwdriver to connect Yo antenna lead, and 300 ohm
antenna lead to TV set.

® POWER RECEPTACLE—built into back of chassis to plug i1 the TV powar cord.

o SAFE—Isolation transformer provides “cold’’ chassis.

Vi \ 5 ® BCTIVE COMPONENTS—6DZ4 oscil ator, INB2A mixer, 6254 nuvistos .F. amalifier.

.. ‘ ! ® “REQUENCY RANGE—Channels 14 #hrough 83.

(] b | .\ :
SV?)EN: ;kh 3 GENERAL SPECIFICATIONS .
' iy, UL Approved. Line cord—a full § ft. Power: 110-125V AC oaly 50/60 ayde. 1,12 watts
for 6 Tontts at nominal line voltage. Shipping weight—6 Ibs. Dimensienz—11%" x §%” « 3".
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UHF CONVERTER

‘ . Gwes good urban reczp

1 tion, ard it's easy on the

Standard Kollsman badget. Similar to Mode!
| “A” less 6DS4 nuwistor IF N

INDUSTRIES INC. amplifier circuit and AC
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Since indirect FM (phase modulated) transmitters
and receivers are basically alike, there are very few
differences in alignment procedures among the different
makes. Fig. 1 shows tuned circuits in both the trans-
mitter and receiver of a typical VHF two-way radio.
In the transmitter, alignment is performed on all stages
but the speech amplifiers and the modulator. In the
receiver, all circuits but audio and squelch require
alignment.

Some transmitters and receivers incorporate series-
resonant circuits, while other tanks are parallel-resonant.
No matter whether the inductor or the capacitor is
adjustable, the circuits are always aligned for a peak.

Since power levels in a transmitter are much higher
than in a receiver, interaction between the primary and
secondary of a transmitter coupling transformer is more
noticeable. It is thus desirable, and often necessary,
to align first the primary and then the secondary; then
repeak the primary and again touch up the secondary.
In tuned stages which do not use transformer coupling,
the adjustments usually consist of a slug-tuned coil in
parallel with a capacitor; this type of tank circuit
serves as grid or plate load.

Test Equipment

For service and maintenance of commercial two-way
radio, several pieces of special test equipment are nec-
essary. Since the FCC governs the use of radio trans-
mitters, and thus regulates frequency and modulation,
it is necessary that transmitter test equipment be precise.

If a unit is not checked with accurate equipment,
you can’t be sure it isn’t in violation of FCC regulations;
also, communications may suffer. With such a narrow
bandwidth (=5 kc, narrowband; *=15 kc, wideband),
even a very small frequency error can impair com-
munications.

Frequency Meter

A frequency meter is required to insure that the
transmitter is on its assigned center frequency, within
the tolerance allowed by the FCC. For dependable

Bench servicing
transmitters and
receivers.

For Two-Way

by Patrick M. Craney

communications, the transmitter and receiver must both
be on precisely the same frequency (netted), and a
heterodyne-type frequency meter is a most accurate
way of checking both.

Some frequency meters can be used as a communi-
cations receiver as well as for measuring frequency;
this type generally has a phone jack or speaker for
monitoring modulation. Such instruments use a receiver
whose discriminator output is measured on a calibrated
meter.

Modulation Meter

Without a modulation or deviation meter there is
no way of determining if the frequency modulation is
within legal limits, or if it is high enough to produce
optimum communications.

Bandwidth of FM communications in the commercial
services is limited by FCC Rule to a maximum of 20 or
40 kc, depending on the exact use. The 20-kc band-
widths do not permit the fidelity of the 40-kc units, but
fidelity is not the prime consideration in these sets.
For best clarity, some technicians like to rmaintain
modulation deviation of narrowband equipment at the
full 10 kc. When the modulation is set at maximum,
there is little room for error or for subsequent aging
of circuit components. It is thus advisable that modula-
tion be set with the aid of an accurate deviation meter.

Should modulation exceed that allowed by the FCC,
it will spill over into the guard bands on either side
of the channel-—see Fig. 2; if overmodulation is great
enough, it can even cause interference on adjacent
channels. In the wideband channels (*+15 kc), there is
actually 40 kc between one center frequency and an-
other. However, when both channels are modulated
100% to the full =15 kc, there is only a 10-kc guard
band between. If either should overmodulate slightly,
interference might result.

Normally, wideband two-way radio transmitters are
not modulated 100%. Most technicians keep them set
for about 85% (approximately =13 kc) maximum.
This provides good fidelity, and yet allows a “safety
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margin” for circuit changes that might increase modu-
lation percentage.

On narrowband channels (=5 kc), achieving good
fidelity is largely a matter of keeping the modulation
level high enough that most of the voice signal is
transmitted, and yet not so high as to cause over-
modulation; #=4.7 kc is a good, safe deviation figure.
Besides creating interference, overmodulation can cause
distortion of the recovered audio at the receiver.

RF Power Meter

For the measurement of transmitter RF power output,
an in-line wattmeter like that shown in Fig. 3 is very
valuable. This type of power meter not only allows you
to align the final power amplifier(s) and antenna circuit
for maximum efficiency and power output, but it also
permits you to check the antenna and transmission line.

Some technicians use a field-strength meter in place
of a wattmeter. While this method of aligning the
transmitter is okay in a pinch, it is better to align with
an in-line wattmeter. An FSM is broadly tuned and
won’t always indicate very sharply the peak power point.
Most generally you will have to tune from one side of
the peak to the other and then determine approximately
where the peak is. A transmitter will probably work
satisfactorily after being peaked with an FSM, but you
will know you have correct output and tuning if you
use the proper instruments.

Another method of measuring the RF power output
is by use of a dummy load outfitted with some type of
indicator. This can take the form of either a light bulb,
which burns brightest at peak power, or a meter.
Neither device, however, will show the condition of the
antenna circuit, but will indicate only the power output.

The schematic of a low- and high-power dummy load
is shown in Fig. 4. The input is through a coax
connector to series-connected 25-ohm noninductive
resistors. Since the output impedance of most two-way
radio transmitters is 50 ohms, the load must also be 50
ohms for maximum transfer of power. Althcugh the
dummy load itself consists of nothing more than 50
ohms of resistance at a suitable power rating, a few
additional components will enable measurement of the
applied RF power.

All you need do is insert a DC voltmeter from the
meter jack to ground, connect the transmitter output to
the coax connector, and key the transmitter on. The RF
power is sampled and rectified through M1, R3, and R1.
M1 should be fairly husky—able to take repeated surges
as the transmitter is keyed on and off. R1 can range
from approximately 30K to 200K, depending on the
meter scale you wish to use; the larger the resistance,
the greater the meter readings will be. R1 through
R4 need be only 2-watt resistors, as very little power is
dissipated in them.

The 25-ohm resistances, however, must dissipate the
total transmitter power output. If the transmitter is
a 1- to S-watt unit, it is termed “low-power.” Anything
above 5 watts is termed “high-power.” The load-
resistance wattage can be chosen to suit the highest-
powered transmitter you expect to test. Allow sufficient
safety margin so the load won’t burn up if a surge of
power higher than that normally expected should occur.
Also, be sure to use hookup wire heavy endugh to carry
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Fig. 2. Narrowband channel uses one-half the space of wideband.

the current, with insulation sufficient to withstand the
voltage peaks.

Signal Generator

For maintaining and troubleshooting receivers,
you will need a signal generator with at least three
frequency ranges: one for alignment of the low fre-
quency IF’s, one for high IF’s, and another for the
front end or RF sections. The first is usually around
455 ke or less; the second ranges from 2 mc to 15 or
20 mc; the last is VHF—from 30 to 175 mc. If you
encounter UHF receivers, signals up to 500 mc wili be
required. Frequently, two generators are required to
cover the entire range—three, if UHF is needed.

The VHF or UHF generators should be equipped
with an attenuator calibrated accurately in microvolts,

(W

TRANSMITTER J—J @

WATTMETER

Fig. 3. An in-line wattmeter can be used to check antenna SWR.
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Fig. 4. Circuit dissipates and samples transmitter RF power.

for measurement of sensitivity. The attenuator shown
in Fig. 5 works with a bolometer circuit and a meter
to accurately control the generator output in microvolts.
Signal generators ordinarily used in radio and TV shops
have unmarked attenuators. Of course, you can use
your servicing generator to align the FM communica-
tions receiver, but sensitivity measurements would be
very inaccurate.

Transmitter Alignment

Before aligning a transmitter, measure its power
output, carrier frequency, and modulation deviation.
Just throwing a transmitter on the bench and beginning
alignment is not the best habit to develop. First you
should determine what needs improvement. These

measurements will quite often give you clues to existing
trouble before you even pick up your alignment tool.

Fig. 5. Signal generator attenuator calibrated in microvolts.
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Power Check

To check the power output, you can use either an
in-line wattmeter, as shown in Fig. 3, or an indicating
dummy load. If the output power is present, even
though weak, it is an indication that all stages are
working. If output is nonexistent, the fault must be
found and fixed before alignment can be completed.

Make a note of the power level so you will have a
reference to determine improvement, if any. If output
power is less than it should be, after alignment you
will have to troubleshoot the transmitter. For now,
however, just measure the output power.

Frequency Check

Once you are satisfied the transmitter is okay, and
have measured output power, check the center fre-
quency with a frequency meter. While measuring the
frequency have the transmitting antenna disconnected-—
provided you can get enough signal to the frequency
meter. With the antenna connected, every time you key
the transmitter you are preventing someone else from
using the channel. A dummy load is best for all tests,
except the final station check.

If the frequency is even slightly wrong (even though
still within legal limits), carefully adjust the oscillator
frequency adjustment. In some transmitters this adjust-
ment is a trimmer, as shown in Fig. 6. In others, a
coil slug is the adjustment. In either case, be sure to
use a nonmetallic tuning tool. The tool in Fig. 6
consists of a metal blade set in a nylon handle.

A screwdriver used for such adjustments (even
trimmers) will change the capacitance and detune the
circuit, making accurate adjustment difficult. When
nothing else is available, a screwdriver will have to be
used. All you can do in such a case is observe how
far off frequency the signal is, make a small correction
with the adjustment, take the.screwdriver away, and
note what change was made. This adjust-and-check
procedure must be repeated until the frequency-meter
indicates the carrier is exactly on frequency with the
screwdriver withdrawn from the adjustment.

Modulation Check

Once the carrier has been adjusted to the proper
frequency, monitor the modulation deviation while
injecting a 1000-cps tone into the speech-amplifier
input. A shrill whistle into the mike will serve the
purpose. If modulation deviation exceeds 100%, adjust
the modulation limiting control (Fig. 7) for the proper
level. Having set the modulation control, speak into the
microphone with a normal-to-loud voice and observe
deviation. If voice peaks drive the modulation over
100%, back off the control just a little. If no trouble
exists in the speech or modulator circuits, this will
correct any overmodulation or undermodulation.

Oscillator Peaking

Besides a frequency adjustment, some transmitter
crystal oscillators have a slug-tuned coil for peaking the
oscillator output. Be sure it doesn’t alter frequency.
If it does, you may have to reset the trimmer. Peak
the oscillator output for enough power to feed the
modulator and first multiplier sufficient signal for normal
transmitter operation.

To know when the oscillator is producing maximum
output, connect a VI'VM or test set from the grid



Fig. 6. A nonmetallic tool should be used to make adjustments.

circuit of the second multiplier to ground. As shown
in Fig. 8, some transmitters have special connections
for metering. The VTVM in Fig. 8 is connected to
measure the IR drop across R1, thus indicating tripler
drive. The higher the driving voltage, the larger the
grid current, and the greater the meter reading.
Adjust oscillator coil L1 for a maximum meter
reading. A point of interest in this circuit is that the
oscillator output contains no adjustment, but is fed
directly to the modulator, M1 is a low-Q phase-shift
circuit that works in conjunction with the modulator.

Multiplier Alignment

The number of multipliers in a two-way radio trans-
mitter varies from one band to another. In the low-VHF
band (25-54 mc), there are usually only two doublers
and one tripler. In the high band (144-174 mc), there
are usually three doublers and one tripler. In the UHF
band (450-470 mc), there are usually two doublers
and two triplers.

No matter what the frequency range of the trans-
mitter, tuning is the same for all multipliers (Fig. 9):
tune for maximum meter reading. As shown in Fig. 10,
metering of the input circuit for the doubler-driver in
a low-band transmitter consists of measuring the voltage
drop across the grid resistor. Both the primary and
secondary of L1 are adjusted for a peak meter reading.
Upon completion of the multiplier adjustments, if any
one of the coils was very much out of alignment, you
should go back and perform the whole procedure once
again to assure optimum signal transfer.

PA Alignment

When aligning the power amplifier, you should watch
both the power output indicator and the voltmeter that
indicates plate current in the final stage—see Figs. 10
and 11. For these measurements, the antenna should
be connected.

Fig. 7. The modylation control is usually beneath the chassis.

With the antenna coupling at minimum, adjust the
PA tuning capacitor for a minimum (dip) on the volt-
meter. Once a definite dip has been achieved, adjust
the antenna trimmer for a maximum and then increase
antenna coupling for an increased maximum output
reading. Continue to alternate adjustments as follows:
increase coupling for slightly greater output; dip the
current reading with the PA tuning adjustment; set
antenna trimmer again for maximum output; redip PA

OSCILLATOR

BUFFER-

- MODULATOR DOUBLER

TRIPLER

———
|
-] ;

fl—
Ir

= - VIVM =

Fig. 8. Oscillator adjustment indicated on tripler circuit meter.
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Multiplier coils are aligned for a peak VIVM reading.

tuning adjustment. When rated output of the trans-
mitter is reached, don’t increase coupling any further.
As a final adjustment, retouch PA tuning for maximum
output reading, but be sure plate current rises only
slightly above minimum.

If you should be caught out in the field with no
output wattmeter, and you have to tune the final
amplifier, leave the antenna connected, decrease the
antenna coupling 50% or more, and adjust the PA
tuning capacitor for minimum PA current. You can
then adjust the antenna trimmer for maximum PA
current. Next, in alternate steps, increase the antenna
coupling slightly and then redip the PA tuning. Repeat
these steps until the current reading ceases to increase

ANT ANT GRID
TRIMMER COUPLING TR IMMER s
- Camnras
Fig. 17. Location of the driver and final and their adjustments.

indefinite (not sharp). At this point, back off the
coupling just a little. You can then be sure the trans-
mitter is pretty near optimum power output, and the
final tube isn’t overloaded.

Although not a part of transmitter alignment, the
physical length of the antenna has a great deal to do
with whether or not maximum power is radiated. If
your in-line wattmeter indicates an SWR greater than
1.5:1, it is quite possible the antenna is not the correct
length for the transmitter frequency. If the antenna
whip is too long, careful pruning will bring it to the
correct length. If too short, a longer one will have
to be installed.

When pruning an antenna, take Y ” of the top at

with increased coupling, and the PA-current dip is very a time, and then take a wattmeter reading. If the
J BUFFER —
; TRIPLER
OSCILLATOR MODULATOR ey E
ggtj \?ELRER— ___________ ; POWER AMP
l( -
@ : T0 HARMONIC

VIVM

BIAS

FILTER AND ANTENNA

e

Y ovivm
B+ B++

Fig. 10. Power-amp plate current measured across B 4 4+ resistor.
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amount of reflected power (SWR) is reduced, but
not yet acceptable, continue to prune and take readings
until the SWR is acceptable. (Don’t try pruning with
the transmitter on, or you’ll get an RF burn.) An
SWR of 1.2:1 is not too bad.

Receiver Alignment

Before performing receiver alignment, it is best to
determine the receiver’s actual condition. Listen to
the audio as messages are being received. Connect
a signal generator and measure the sensitivity. Also,
check the receiver’s frequency; does the discriminator
zero when a signal is being received?

Mushy audio indicates overmodulation at the trans-
mitter, squelch-circuit trouble, an audio fault, poor
alignment, or even an off-frequency oscillator. Sensi-
tivity should be 1 uv or better; if not, a faulty RF or
high-IF stage is indicated. Make sure all tubes are okay
before starting alignment; by doing so, you partly
eliminate the possibility of finding a bad tube later
and having to align all over again.

Frequency Adjustment

If the receiver isn’t on frequency with the transmitter,
first be sure the transmitter frequency is correct. To
do this, you’ll have to first be sure the discriminator is
set precisely for the low IF.

The discriminator can be checked by coupling a
signal of the exact discriminator frequency into the
grid circuit of the first low-IF amplifier, as shown in
Fig. 12. If the discriminator output reading (Fig. 13)
is precisely zero, and can be tuned sharply above and
below zero, the discriminator transformer is correctly
tuned. If not, carefully adjust the secondary (be sure
you’re not adjusting the primary) for a zero reading.

To set the receiver frequency accurately, cocuple an
accurate signal (of the station frequency) into the
antenna input circuit. Then, while metering the dis-
criminator output as shown in Fig. 13, set the local-
oscillator crystal adjustment to obtain a precise zero
reading.

Low IF Alignment

With a loosely coupled low-IF signal injected into
the grid circuit of the first low-IF amplifier, as shown
in Fig. 12, meter the grid circuit of the third IF am-
plifier (Fig. 14). Reduce signal level until the meter
reads in the lower one-third of the scale, and adjust L1
for maximum. If the reading has increased so the
meter needle is in the upper portion of the scale, again
reduce signal input level. Now adjust coil L2 for a
peak meter reading.

For adjustment of coil L3, you will have to move
the VIT'VM to the discriminator input meter point (Fig.
13). At this point, you will measure the drive voltage
from the second limiter. Adjust L3 for a peak meter
reading. Some receivers will have a limiter metering
point, as well as limiter tuning adjustments. In these
sets, it is best to use that metering point for all low-IF
and limiter tuning.

The limiters in some sets have no adjustments;
however, there is an adjustment for the discriminator
input. As shown in Fig. 13, both the primary and
secondary of the discriminator transformer are tunable.
The secondary, of course, determines the crossover

GRID OF 1ST
LOW IF AMP

B OPEN ENDED
I CENTER
B CONDUCTOR

Fig. 12.

Generator signal is radiated into IF amplifier circuit.

or zero point of the discriminator S-curve. The primary
is tuned for maximum signal transfer. In many com-
mercial two-way receivers, the discriminator primary
has been preset at the factory and should not require
adjustment. However, should you find it absolutely
necessary to align the primary, it is best to short out
the secondary while you align the primary.

Once you complete low-IF alignment, go back and
touch up each coil to insure peak performance. You
can then remove the signal source and proceed to
front-end and high-IF alignment.

Front-End Alignment

Having determined that the receiver is on frequency
and having properly aligned the low IF’s, inject a signal
of the station frequency into the antenna terminal and
connect a VI'VM to the meter jack of the third low-IF
amplifier. Adjust the generator attenuator so the meter
needle reads in the lower third of the scale.

With a nonmetallic tuning tool, as shown in Fig. 15,

FROM ‘
LIMITER
‘{"""‘—_‘L
fj DISC QUTPUT
L = |  METERING
I—“l + HOg
T0 AUDIO VIVM
B+ DISC INPUT AMP
METER ING

Fig. 13. Discriminator has meter jack at both input and output.
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Fig. 14. To align the first two low IF amplifiers, meter the third
amplifier and adjust coils L1 and L2 for a peak reading.

begin at the antenna coil (if there is one) and work
towards the second mixer, peaking every coil but that
of the first oscillator. If at any point the meter reading
increases considerably, reduce the generator output to
bring the needle back to the lower portion of the scale.
If you don’t have a nonmetallic tuning tool, and if the
slug screws protrude from the bottom of the cans, turn
the radio over and tune from the bottom.

If the first local oscillator has a multiplier stage
following it, there will be provisions for alignment.

Fig. 15.. Alignment of the RF and IF coils is with a plastic tool.
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Adjust the multiplier or oscillator coil for a peak meter
reading. Be sure to recheck the discriminator zero
reading to be sure the oscillator frequency hasn’t been
affected.

In cases of extreme misalignment, the meter indica-
tion may be too low for easy reading. One method to
achieve a larger meter reading is to bypass the selective
bandpass filter located between the second mixer and
first low-IF amplifier. This can be done by temporarily
disconnecting the filter input and connecting a .01 mifd
capacitor from the output of the second mixer to the
input of the first low-IF amplifier. More signal will thus
reach the IF amplifier than would be delivered through
the filter.

This filter must not be left out of the circuit except
during preliminary alignment. When the set is brought
into some semblance of proper alignment the filter
should be reinserted in the circuit, and alignment
completely reperformed to insure accurate peak meter
readings.

With the receiver completely aligned and on fre-
quency, it should have a sensitivity of something less
than 1 uv. Open the squelch control and slowly increase
the generator signal level from zero to the point where
20 db quieting occurs. If it does not occur with 1 uv
or less of signal, the receiver is still not sensitive
enough. If realignment doesn’t improve the overall
sensitivity, try new tubes one at a time, peaking the
associated coils (input and output) as you do.

To check squelch operation, turn the control just to
the point where the receiver noise is squelched, and no
further. Begin with no signal and increase the level
to the point where you can hear the audio amplifier
start conducting. Read the signal level in microvolts
on the generator atteuator; this is the squelch-opening
sensitivity of the receiver. Any transmitted signal
whose strength at the receiver is less than this sensitivity
figure will not open the squelch circuit.

When you are satisfied the receiver is aligned prop-
erly and is working satisfactorily, remove the signal
generator and voltmeter, and connect the antenna. Try
an on-the-air test with another two-way radio. If you
can, communicate with a distant station, one that you
would consider on the fringe aréa of communications
for that particular system. If communications can be
established and maintained between two sets at the
fringe of their coverage, you have performed a good
servicing job.

After putting the radio back in service, make another
on-the-air check. Too many times, the shop bench
voltage exceeds that of the auto or office where a unit
will be used. If such is the case, communications may
suffer; transmitter output power and receiving sen-
sitivity may be reduced.

Customer Satisfaction

Since the commercial two-way radio customer counts
on his radio to earn money, he is usually far more
discriminating than the TV owner. If his radio isn’t
operating at maximum efficiency, he is unhappy not only
over the loss of communications but also over losing
money. If you as a serviceman give him the very best
in service, and keep his equipment doing the job it was
designed for, you will seldom lose any business. A
satisfied customer is all the advertisement you’ll need. A



Tarzian offers

FAST, DEPENDA
UNER REPAI
ERVICE (hies
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It just makes sense 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 two complete, well-equipped Factory Service

§
Centers—assisted by Engineering personnel—and staffed
by specialized technicians who handle ONLY tuner re- . p
pairs on ALL makes and models.
Tarzian-made tuners received one day will be repaired -
and shipped out the next. Allow a little more time for

service on other than Tarzian-made tuners.

Tarzian offers a 12-month guarantee against defective
workmanship and parts failure due to normal usage. And,
compare our cost of $9.50 and $15 for UV combinations.
There is absolutely no additional, hidden charge, for ANY
parts except tubes. You pay shipping costs. Replacements
on tuners beyond practical repair are available at low cost.

@ Tarzian-made tuners are identified by this stamping.

When inquiring about service on other tuners, always See your distributor, or use the
give_TV make, chassis and Model number. Al.l tuners address nearest you for fast fac-
repaired on approved, open accounts. Check with your F E
local distributor for Sarkes Tarzian replacement tuners, tory repair service
replacement parts, or repair service.

SARKES TARZIAN, INC. 537 South Walnut St. | 10654 Magnolia Biva.

Bloomington, indiana North Hollywood, Calif.
Tel: 332-6055 Tel: 769-2720

Bloomington, Indiana

MANUFACTURERS OF TUNERS . . . SEMICONDUCTORS . . . AIR
TRIMMERS ... FM RADIOS ... AM/FM RADIOS . .. AUDIO TAPE..,
BROADCAST EQUIPMENT

Circle 2 on literature card
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SPECIAL COMMUNICATIONS SUPPLEMENT

Popular demand by our readers, and the vast expansion in the field of
two-way communications within the past two years, have prompted the
specialized servicing articles included in this month’s supplement. You'll

find it starting on page 73.

ABOUT THE COVER

Two-way radio communications antennas, .
blossoming from atop buiidings,
auvtomobiles, trucks, and other vehicles, "
bear evidence of the rising popularity i
Iy L COMMUNICATIONS
of two-way systems. |f you're servicing ]

equipment of this type, or planning Ig
to start, don't miss the special
Communications Supplement bound
inside the rear cover,



bother with makeshift
twist-prong capacitor replacements ?

When you substitute capacitor sizes and ratings, you leave
yourself wide open for criticism of your work . . . you risk
your reputation . .. you stand to lose customers. It just
doesn’t pay to use makeshifts when it’s so easy to get the
exact replacement from your Sprague distributor!

Get the right SIZE

right RATING every time
with improved
: SPRAGUE
TWIST-LOK"
CAPACITORS!

Over 1,690 different capacitors to choose from!

The industry’s most complete selection of twist-prong capacitors, bar
none. Greater reliability, too. Exclusive Sprague cover design provides
a leak-proof seal which permits capacitors to withstand higher
ripple currents.

GET YOUR COPY of Sprague’s comprehensive Electrolytic

Capacitor Replacement Manual K-106 from your Sprague =
Distributor, or write Sprague Products Co., 105 Marshall St.,
North Adams, Massachusetts.

5-122-63

THE MARK OF RELIABILITY

WORLD'S LARGEST MANUFACTURER OF CAPACITORS

Circle 3 on literature card
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For window-size blow-ups

of this message, send 10¢ to
Sprague Products Co.,

105 Marshall St., North Adams,
Mass., to cover handling

and mailing cosfs.

BEWARE

the Service Bargain..

You'll never see your doctor advertise a special sale on appendectomies . . .

You’ll never see your lawyer announce cut-rates for divorce cases . . .
You'll never see your dentist hold a “2-for-1” sale on extractions . . .

AND You’ll never see the day when you can take your TV set in for a
service ““bargain’’ and be sure you’re getting a square deal!

“Bargains” in home electronic service
are as scarce as the proverbial hen’s teeth!
Here’s why—

The expert service technician, just like
other professional people, must undergo
years of study and apprenticeship to learn
the fundamentals of his skill. And a mini-
mum investment of from $3000 to $6000
per shop technician is required for the
necessary equipment to test today’s highly
complex sets. Finally, through manufac-
turer’s training courses and his own tech-
nical journals, he must keep up with

changes that are developing as fast as they
ever did in medicine, law, or dentistry.
Those best equipped to apply modern
scientific methods are almost certain to be
most economical for you and definitely
more satisfactory in the long run.

Unfortunately, as in any business, there
will always be a few fly-by-night opera-
tors. But patients, clients, and TV set
owners who recognize that you get only
what you pay for, will never get gypped.
“There just ARE no service bargains” . . .
but there is GOOD SERVICE awaiting you at
FAIR PRICES!

THIS MESSAGE WAS PREPARED BY SPRAGUE PRODUCTS COMPANY,
DISTRIBUTORS' SUPPLY SUBSIDIARY OF SPRAGUE ELECTRIC COMPANY, NORTH ADAMS, MASSACHUSETTS, FOR . . .

YOUR INDEPENDENT TV-RADIO SERVICE DEALER

€5-124-63
Circle 4 on literature card

12 PF REPORTER/April, 1964




In your store, these |
compact counter merchan-
disers continue that pre-selling
right at the point-of-
purchase.

In their homes, your
customers are being pre-sold on
| RCA Radio Batteries over network TV
| ..on Walt Disney’s “Wonderful
World of Color.”

NETWORK-TV ADVERTISING

During the key summer months, network-TV com- MILLION viewers*. Get the most out of the radio
mercials will be carrying RCA Battery Advertising battery business with the name your customers
into over NINE MILLION homes,..to over 21 associate with radio...RCA.

COMPACT COUNTER MERCHANDISERS

Here's the way to take a single foot of counter winning blister-packaging. New to the battery busi-
space and really put it to work. Any one of these ness? Then pick an RCA pre-packed battery assort-
attractive merchandisers effectively displays RCA ment as a start.

Batteries while creating strong RCA brand recog- See your Authorized RCA Battery Distributor or
nition. Such a merchandiser, with pilfer-proof plas- write: Battery Department, RCA Electronic Com-
tic front face, creates a real battery showcase. ponents and Devices, Harrison, N.J.

For self-service operation, there's RCA's award- iy ang auguet asea o islson Natianar Talewaronindo.

The Most Trusted Name in Electronics
®

April, 1964/PF REPORTER 13



L UHE
FOR

MODERN
LIVING

NOW...

THE FABULOUS

"G. E. COMBO

PLAYS ANYWHERE

ON 110 AC OR 12V DC

BATTERY CURRENT
For

Auto ¢ Boat e Plane

CampsePicniceTrailer

ATR MODEL 12T-RME-1 INVERTER .. ¥39%5

*G.E. MODEL M110Y 11" PORTABLE Tv ¥9993
*Available at G.E. TV Dealers

Both Only $139Reta,/

THE@ MODEL 12T-RME-1 ONLY ONE
OF A FAMILY Iuv
OF FAMOUS DC-AC ERTER

Also NOW...

HAND WIRED~ @ ALL-TRANSISTOR
CIRCUITRY ULTRA COMPACT
UNIVERSAL MODEL 707

YTl

UNDER DASH...

Complete with variable tone control . . . R. F. stage
. Built-in speaker ... and External speaker jack.
95
.............. $29 Retail

ALL-TRANSISTOR
ROOF-MOUNT and
IN-DASH MODELS

TRUCK

FITS ALL TRUCKS e BOATS o
STATION WAGONS
INSTANT PLAY ... POWERFUL
Complete with patented antenna.yoke assembly.
(U.S. Patent No. 3,087,118. Canadian Reg. 575,567)
$44°5 Retail

For Demonstrating and
Testing Auto Radios—
TRANSISTOR or VIBRATOR
OPERATED!
Designed for testing D.C.
Electrical Apparatus on Reg-

ular A.C. Lines.
MAY ALSO BE USED AS A BATTERY CHARGER
MODEL 610C-ELIF . .. 6 volts at 10 amps. or 12 volts
at 6 amps. Shipping weight 22 Ibs.
USER NET PRICE . . . . . . . . . .. ..
AUTO RADIO and
COMMUNICATION

LONGER-LIFE

VIBRATORS

‘‘The Best by Test!''

SEE TOUR ELECTRONIC FARTS DISTRIBUTOR OR
WRITE FACTORY FOR LITERATURE & DEALER PRICES

ATR ELECTRONICS, INC.

Chrality Prodi Since 1931
S1. Paul, Minnesota 55101 - 5 A,

(AR}
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| Letters to
! | the Editor

Dear Editor:

A member of our association brought
your October issue to a recent meeting,
and we discussed the article, “Profits
From PA Systems.”

In the State of California, a license
(C-61 classified specialist) is required for
the installation of PA systems. Also, in
our area, new construction installations
must be done by union contractors
(International Brotherhood of Electrical
Workers). Thus, we feel that service
shops wishing to enter the PA field
should be advised of the possible need
for both union agreements and contrac-
tors’ licenses prior to submitting any
bids.

There are other items to be considered
prior to bidding work in this fieid:

1. Additional insurance costs.
2. Specialized tools for installation.

3. Familiarity with the contractor and
lien laws.
4. Necessity for checking credit (be-
cause of larger sums involved).
5. Financial backing for larger opera-
tions.
6. Status of the competitive bid market
in the area.
7. Associations that represent those
specializing in this type of work.
These reminders are not intended to
scare people away, but to make service-
men aware there is more to electronic
specialty contracting than one might
think at first.
RicHARD E. LINEBARGER
Secretary
Associated Electronics
Systems Contractors
San Carlos, Calif.

Since these conditions vary a great deal
from one state or city to another, it's up
to each prospective PA installer to check
into the situation in his own area. A
prudent businessman in any line will
investigate all possible pitfalls before
embarking on any new venture into a
specialized field —Ed.

Dear Editor:

Would it be possible for you to print
an up-to-date listing of the EIA source
code numbers for various manufacturers?

CLAYTON VoLZ
Peoria, Ill.

A revised list is issued each year as
a regular feature of the PHOTOFACT Serv-
icer; the next one is scheduled to appear
in the first PHOTOFACT Set of the July,
1964 group. Look under “Additional
PHOTOFACT Benefits” in the Master Index
to determine which Set contains the cur-
rent EIA list (presently Set 642)—Ed.

Dear Editor:

In your June, 1963 issue, Fig. 3 on
page 50 showed a diagram of a tapped
bleeder circuit to supply several different

FROM BATTERY
ELIMINATOR

WLV eV AV v LV W

output voltages from a battery eliminator.
In this hookup, what happens to the 1000
mfd electrolytic capacitor when the
double-pole, double-throw switch is
thrown to the position that applies nega-
tive voltage to the positive side of the
capacitor?
THoMas D. SCHNADER

Irwin, Pa.

Whatever might happen, it's not good!
The capacitor should have been shown
connected directly across the output of
the battery eliminator—see revised sche-
matic. In this position, it supplements
the internal filter circuit of the battery
eliminator, to make sure the filtering will
be adequate for transistor work.—Ed.

Dear Editor:

To obtain the full benefit from your
Troubleshooting column without having
to cut each item out of the magazine,
we make a note of each individual
trouble and attach this note to the
PHOTOFACT Folder for the set in ques-
tion. Then, whenever we're faced with
a similar trouble on that set, we can
easily refer to the pertinent issue of PF
REPORTER. Here’s a sample note:

MOTOROLA

SAMS 579-2

SYNC TROUBLE

PER OCT ’63 P. 24
Needless to say, we keep every issue
stacked right on top of the Sams fiie
cabinet for handy reference.

JouN B. Huckasy

Eunice, La.

Aha! This is what we had in mind
when we began mentioning the appro-
priate PHOTOFACT Folder number for
for every receiver discussed. Glad to hear
you're enjoying the benefits of this cross
reference—Ed.

“Hello, Economy T V Service? About
that rotor you just installed . "




STANDARD COLOR DARS
ADJUSTABLE S12E WHITE 0OTS
CROSSHATCH
VERTICAL BARS

HORIZORTAL BARS

PATTERN

VERT BARS
§ |, HORIZ BARS e
» COLOR BARS

CROSSHATCH
0078 o

STANDARC COLOR BA

M il SENC ORE

CG126 STANDARD COLOR BAR GENERATOR

A standard color bar, white dot, crosshatch
generator especially made for field service on
color TV ... and at a great savings to you.

Check these outstanding features and you
will see why this generator belongs on the top
of your list for color TV servicing.

All patterns crystal controlied offering ‘‘rock
like'" stability. You'll think the patterns are
painted on the TV screen.

Simplified operation speeds up every servic-
ing job. Just dial the standard keyed bars,
white dots, crosshatch, vertical bars or hori-
zontal bars and watch them *‘pop’’ on the
screen. That's all there is to it.

Exclusive adjustable dot size. The white dots
can be adjusted to the size that satisfies your
needs by a screwdriver adjustment on the rear.
No need to argue about dot size anymore. Just
select the size that you like to work with best.

Pretuned RF output to Channel 4. Other low
channels can be selected if Channel 4 is being
used in your area by simple slug adjustment.
Patterns are injected directly into antenna
terminals, simplifying operation and saving
servicing time.

Reserved output on color bars for forcing
signal through defective color circuits. The color
output control is calibrated at 100 percent at
the center of rotation, representing normal out-
put. A reserve up to 200 percent is available
on the remainder of rotation.

Smaller and more portable. With color
receivers weighing much more than black and
white TV, portable equipment becomes essen-
tial for home servicing. The CG126 weighs less
than 10 pounds and measuresonly 11" x 8" x 6".

OFF STBY ON

£OLOR BAR PATTERN

COLOR OUTPUT

R GENERATOR

Ten standard
keyed color
| bars (RCA type)

that automati-
cally provide
all colors at

“eoRo -
onance
e

MAGENTA >

A
B LISH-GAEEN &
GRiEn

: specified NTSC
phases . .. but without need of
interpretation when servicing.

Stabilized
crosshatch
pattern for sim-
plifying con-
vergence ad-
justments.

il

STANDARD
COLOR BAR
GENERATOR

at 1/2

THE COST OF
OTHERS

only $1 2450

Stable white
dots with new
exclusive dot
size adjust-
mentin rear.

10 thin white
vertical lines
for horizontal
dynamic con-
vergence ad-
justments . . .
often missing

on other generators.

14 thin horizontal lines
for vertical dynamic
convergence.
missing on many high
priced generators.

Also

March into your local parts distributor and demand
the CG126 Sencore color generator that sells at V2
the price of others. Don’t let him switch you.

SENCORE

426 SO. WESTGATE DRIVE

Circle 12 on literature card
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Pleasure-Pak couron
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Get in on General Electric’'s
Pleasure Pak program

The purchase of General Electrie tubes makes
you eligible to receive valuable merchandise
during G-E’s Pleasure Pak program. Imported
musical steins, luggage, barbeque grills, tools,
sporting equipment, carving sets and table-
ware and many other things can be yours at a
tremendous discount or even free. All of these
are well-known brand name products or special
items that are not normally for sale.

Make your own selections
from G-E Pleasure Pak books

You're not limited to just one or two items.
General Electric Pleasure Pak books contain
48 handsome “‘prizes,” accurately illustrated
and described. When you buy G-E tubes, you
earn one of these books. Then it’s your choice
of the merchandise inside.

Ask your G-E distributor
how to earn Pleasure Pak books

Your General Electric receiving tube distribu-
tor has a supply of Pleasure Pak books. The
back cover of each book is a certificate redeem-
able for the merchandise shown in the book.
Ask your distributor how to get them. The
Pleasure Pak program is limited to April and
May, 1964. Better stock up on G-E tubes NOW !

of
i A e i S

Progress ls Ovr Most Imporfant Product

GENERAL @D ELECTRIC
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GOOD NEWS FOR EASTERN

TV SERVICEMEN...

CASTLE TV TUNER- EAST HAS
MOVED TO NEW LOCATION
WITH IMPROVED FACILITIES

In Long Island City near Postal Concentration
Center to provide faster service by mail.

All other U.S. and Cana-
dian Servicemen will get
the same fast service
from CASTLE-CHICAGO
,and CASTLE-CANADA.

ALL MAKES

ALL LABOR
AND PARTS

(EXCEPT TUBES)H*

ONE PRICE

995

THIS ONE LOW PRICE INCLUDES ALL UHF , VHF
AND UV COMBINATION* TUNERS

Simply send us your defective tuner complete; include
tubes, shield cover and any damaged parts with model
number and complaint. 90 Day Warranty.

Exact Replacements are available for tuners unfit for
overhaul. As low as $12.95 exchange. (Replacements
are new or rebuilt.)

*UV combination tuner must be of one piece construc-
tion. Separate UHF and VHF tuners must be dismantled
and the defective unit only sent in.

-

Pioneers in TV % Tuner Overhauling

TV TUNER SERVICE, INC.

EAST: 41-90 Vernon Blvd., Long Island City 1, N. Y.
MAIN PLANT: 5701 N. Western Ave., Chicago 45, lllinois
CANADA: 136 Main Street, Toronto 13, Ontario
* Major Parts are additional in Canada
Circle 7 on literature card

“<|The Electronic Scanner

news of the servicing industry

Service Award Presented

Howard Sams, president and
chairman of the board of
Howard W. Sams & Co., Inc.,
accepts the NATESA “Friends
of Service Management Award”
from Larry Dorst, president of
NATESA. NATESA annually
presents this award to three
companies chosen for their out-
standing contributions to the
service industry. The Sams Co. has been so honored for each
of the eleven years the award has been made.

Pay TV Unscrambled

A new patent has been
granted to Teleglobe Pay-TV
System, Inc. for a pay-TV de-
vice for use with centralized
metering and billing. The new
system connects the home pay-
TV decoder between the TV
antenna and receiver, obviating removal of the back cover
of the TV set, thereby reducing service costs and installation
complications. The intensity of the scrambled picture received
at the TV set when using Teleglobe encoding methods is shown
in the left hand photograph. Teleglobe has approximately 30
patent applications for pay-TV systems granted and pending in
the U.S. and foreign countries.

Reception Detection

Nine heavy-duty station wag-
ons have been equipped by
Finco with laboratory equip-
ment for detecting and solving
TV and FM reception prob-
lems in the field. The equip-
ment includes an improved 60’
extension tower, adjustable en-
gineering antennas, special field

meters, scopes, a VHF-UHF TV set, an FM tuner, an ampli-
fier, and measuring instruments. Fach unit of the research fleet
will be under the supervision of a Finco regional manager and
an engineering assistant. The mobile units will also be avail-
able for distributor open houses, service-dealer clinics, and
other similar meetings.

Pioneer Cited

In recognition of his fifty
years in electronics and his 64th
birthday, William J. Halligan,
WIAC, chairman of the board
of Hallicrafters, was presented
a wrist watch and scroll at a
surprise party sponsored by
amateur radio hams. Tim Coak-
& ley, WIKKP, Boston, is shown

— ‘ ** making the presentation while
Garry Cole, WIMKY, Chicago, looks on.

Mr. Halligan founded The Hallicrafters Co. in 1933 when
he recognized several basic needs within the then infant elec-
tronics industry.



BEST PROFESSIONAL VTVM VALUE

EICO 232 peak-to-peak VTVM
featuring exclusive Uni-probex...,
Deluxe VTVM for color & B & W

Calibration without removing from cabinet
® Measure directly p-p voltage of complex & sine waves:
0-4, 14, 42, 140, 420, 1400, 4200
DC/RMS sine volts; 0-1.5, 5, 15, 50, 150, 500, 1500
(up to 30,000 volts with HVP probe, & 250 mc with PRF probe)

Resistance ranges: 0.2 chms to 1000 megs in 7 ranges

7 non-skip ranges on every function

4 functions: + DC Volts, — DC Volts, AC Volts, Ohms.
Uniform 3 to 1 scale ratio for extreme wide-range accuracy
Large 414" meter in can't-burn-out circuit

Zero center for TV-FM discriminator alignment

Smart professional styling—new satin finish etched panel
with contrasting knobs and meter and grey wrinkle steel case.

Kit $29.95; wired $49.95.

§ = = MODEL 232 °"“W
4 Bigte B “ [

g ( Temo VIVM

s 1O
din M e

4 Exclusive UNI-PROBE: (pat. pending) Terrific timesaver, performs
e all functions: A half turn of probe-tip selects DC or AC-Ohms

EICO KITS FOR 1964
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EICD 460 WIDEBAND 5 SCOPE For color EICO 427 ADVANCED GENERAL PURPOSE EICO 430 PORTABLE GENERAL PURPOSE
& black-and-white TV servicing. Easily re- 5 SCOPE High sensitivity scope has all 3" SCOPE Remarkably fine compact scope.
produces 3.58 mc color TV synchronizing the facilities and quality demanded for Excellent for servicing audio, communica-
burst. Vert. amp. flat from DC to 4.5 mc, servicing audio, communications and in- tions, and industrial equipment. |deal as
usable to 10 mc; 25 mv rms/inch sen- dustrial equipment. Vert. amp. flat from a ham shack monitor. Flat-face 3 CRT
sitivity. Horiz. amp. flat from 1 cps to DC to 500 k¢, —6 db at 1 mc; 3.5 mv with mu metal shield eliminates affects
400 kc; 0.6 v rms/inch sensitivity. Auto- rms/cm sensitivity. Horiz. amp. flat from of external fields. Vert. amp. flat from
matic_sync. Sweeps from below 10 cps 2 cps to 450 kc; 0.18 v rms/cm sensitivity. 2 cps to 500 k¢, —6 db at 1 mc; 25 mv
to 100 kc. Kit $89.95; Wired $129.50. Automatic sync. Sweeps from 10 cps to rms/cm sensitivity. Horiz. amp. from 2
100 kc. Kit $69.95; Wired $109.95. cps to 350 k¢, 0.25 v rms/cm sensitivity.
Sweeps from 10 cps to 100 kc. Kit $69.95;
Wired $99.95.

EICO 955 IN-CIRCUIT
BRIDGE-TYPE CAPACITOR
TESTER Unique shunt-resist-
ance balancing* provision,
permits in-circuit short
checks even in the presence
of as little as 1 ohm shunt
resistance. Sensitive open
check down to 15 uuf nor-
mally, adjustable to as little
as 5 puf. Wien Bridge capa-
city measurements from 0.1
to 50 uf. Kit $19.95; wired
$39.95 *Pat. applied for.

TOP-NOTCH TRANSISTOR TESTING TEAM
EICO 1020 POWER & BIAS SUPPLY with 0.005% ripple. Con-
tinuously variable metered output voltage, 0-30 VDC at 150 to
300mA. Kit $23.95; wired $29.95.

EICO 369 TV/FN SWEEP GENERATOR WITH BUILT- J§ EICO 680 TRANSISTOR & CIRCUIT TESTER Measures basic
IN POST INJECTION MARKER Feeds only the J§ characteristics of signal and power transistors. Provides DC
sweep signal ta the circuit under test or align- J§ current, DC voltage (20K ohm/volt), and resistance ranges
ment. A demodulator picks off the response fj normally needed for transistor work. Kit $25.95; wired $39.95.

EICO 667 DYNAMIC CONDUCTANCE TUBE &
TRANSISTOR TESTER Combines mutual con-
ductance test with a peak emission test—gives
a single reading of tube quality. Also spots

bad NPN and PNP transistors by gain and leak- [ signal and feeds it to a mixer stage where jme——w—— —_— —_— o e o it e e S
age tests. New 1964 design has sockets and [ the markers are added before scope display. Electronic Instrument Co., Inc. T
settings for the latest receiving types, including l Thus, troubiesame interaction effects are eli- @ 131-01 39th Avenue Flu'shing N.Y. 11352

3 , N.Y.

minated. Sweep generator has controllable in-
ductor sweep circuit (all electronic) with no | Send new 1964 catalog featuring more than 230 EICO Products.
mechanical parts to wear and give trouble, and
5 fundamental ranges from 3.5 to 316 mc.| \ape
Variable frequency marker provides output on

3 fundamental ranges from 2 to 60 mc., andl
60 to 225 mc range on harmonics. 4.5 mc ADDRESS
crystal supplied for rapid check of marker
generator alignment. Kit $89.95; wired $139.95. | CITY- ZONE____ STATE

LAdd 5% in West

5 and 7-pin nuvistors. Also tests novars, 10-pin
miniatures, and compactrons, many low-power
transmitting and speciai-purpose tubes, voltage
regulators, electron-ray indicators, etc. Multi-
circuit lever switch; 13 tube-element pushbutton
switches. 41%2° meter; roli-chart in snap-in
window. Kit $79.95; wired $129.95.

EICO CRU CRT ADAPTER-Adapts 667 to test all
color and B & W CRT’s. Wired $9.95.
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WINEGARD COLORTRON.

MODEL C-44 —$64.95

World’s most powerful TV antenna

Genvine Sunfast
GOLD ANODIZED Finish

FIRST IN PERFORMANCE! FIRST IN CONSTRUCTION QUALITY! FIRST IN APPEARANCE!

Antennas come. Antennas go. But Winegard’s
patented Electro-Lens all channel yagi continues
to be the standard of excellence. You can see its
influence in the design of every high gain antenna
made today.

Because Winegard COLORTRONS are recognized as
the standard of excellence in TV antennas, you’ll
find them in every state of the union and 42 foreign
countries. Four models satisfy every reception re-
quirement.

WiINEGARD COLORTRONS deliver today’s finest color
reception, give a new picture quality to black &

white. And CoLoRTRONS are rugged. High tensile
aluminum tubing for rigidity and stability. .. in-
sulators with triple moisture barrier . . . GoLp
Anopizep for complete corrosion-proofing. Wine-
gard GOLD ANODIZING is the finest in the industry
—not an inexpensive stain that fades out in a
few weeks, but a bright GoLp that lasts for the life
of the antenna.

Try a CoLoRTRON. Test it against any competitive
make for performance, construction, appearance.
If you'’re not 100% convinced, we’ll take it back.
Your satisfaction is guaranteed.




. standard of excellence in the industry

FOR
COLOR

BLACK

WHITE

COLORTRON TWIN NUVISTOR AMPLIFIER
Has highest input — up to 400,000 microvolts
Has highest output — up to 1,200,000 microvolts
Perfect partner to the COLORTRON ANTENNA!

W//VEGARD |
COLORTRON:

Winegard’s revolutionary
new circuit, employing 2
nuvistors, enables the
Colortron to overcome the
service problems and limi-
tations of other antenna
amplifiers. Colortron will
not oscillate, overload or
cross modulate because it
takes up to 400,000 micro-
volts of signal input. This
is 10 times better than any

transistor antenna ampli-
fier made. Has highest out-

put, too—up to 1,200,000
microvolts.

Nothing on the amplifier
is exposad to the elements

—even the terminals are
protected. Colortron comes
complete with an all AC
power supply with built-in
2 set coupler. Colortron
model AP-220N 300 ohm
input and output $39.95
list. Model AP-275 300 ohm
input 75 ohm output $44.95
list.

WINEGARD RESEARCH, ENGINEERING AND MANUFACTURING ARE DEVOTED
EXCLUSIVELY TO PRODUCTS FOR BETTER TV-FM RECEPTION

’4“%/ S <

Colortron Antenna Model C 43
Gold Anodized — $51.9

2-Set Color Coupler

Model EC-230 —
transistorized 2-set coupler
boosts signals, couples

2 sots — $17.95

Colortron Antenna Model c 42
Gold Anodized — $34.95

Colortron Antenna Mods! C-41
Gold Anodized — $24.95

Red Head Antenna amplifier
Model RD-300—most reliable
transistor TV-FM

antenna amplifier — $29.95

~——

—

==

Stereotron Antenna Model SF.8
For long distance FM reception
$23.65

Nationally

n ap
£ V“”'sto
I'n
month after

advertised

month

PLUS 3 NEW TV-FM DISTRIBUTION AMPLIFIERS -k
QB
o P!

Winegard

ANTENNA SYSTEMS
3009-0 KIRKWOOD e« BURLINGTON, IOWA
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Exhaustive checks throughout the receiver failed to reveal

Ne W I B Uss S PACE Y \VA R any faulty components. After repeated searching, however, we

found the following defect: The filament voltage on the hori-
zontal oscillator tube (a 6CG7) would drop from 6.3 volts to
PANEL MOUNTED FUSEHOLDER approximately 2.5 volts, killing the oscillator. Loss of drive
voltage to the horizontal-output stage caused the 6DQ5 to draw
excessive current, popping the circuit breaker.
The trouble was remedied by replacing the 6CG7 socket.
MoRRIS GLIKLICH
Hillside, N.J.
This was indeed an unusual fault, and I'll bet you had quite
a time locating it. Evidently, the socket had developed a
resistance in series with the filaments, dropping the voltage
applied to this particular tube.

Touchy Radio Volume

Actual Size I have a Silvertone radio, Chassis 132.40100 (PHOTOFACT

Folder 347-16) that has an intermittent volume condition. The

Only 1% inches long . , . volume drops just low enough to require readjustment of the
Extends just 29/32 inch control; the sound never disappears completely.

behind front of panel All voltages throughout the receiver are okay. The AVC

voltage drops approximately 1 volt when the volume decreases.
I have monitored this set with a signal tracer and found I'm
losing the signal all the way back to the antenna. I've replaced
the RF transformer without curing the problem. Sometimes,
just touching the antenna with my finger or connecting my
meter to the chassis will return the volume to normal. Can
you help?
WILLIS LONTERAT

Ville Platte, La.

The most likely causes of this trouble are a coupling capac-
itor, a bypass capacitor, or the volume control itself. Since the
set doesn’t go completely dead, I would strongly suspect a bad
coupling or bypass capacitor. These capacitors may develop a
faulty connection between a lead and its associated foil. When
the capacitor heats up, the connection opens, due to expansion.
A good way to locate one of these offenders is to tap each

BUSS: 1914-1964, Fifty years of Pioneering....

The Troubleshooter

answers your servicing problems

Lowered Filament Voltage

I would like to share a recent experience with your readers,
in the hope it will prove as helpful to them, as their experiences
have to me.

This problem concerned an RCA CTC11 color chassis
(PHOTOFACT Folder 550-2), and the symptoms were: the circuit
breaker would pop open after the set had operated for approxi-
mately two hours. After the receiver was permitted to cool,
the circuit breaker could be reset, but would open again in
a short time.

6CG7
HORIZ 0SC

SOCKET DEVELOPED
SERIES RESISTANCE
CAUSING DROP
IN FILAMENT VOLTAGE

6.3V -
|
|
|

Circle 9 on literature card
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Save Assembly Time with
Quick-Connect Terminals on
BUSS Fuseholders

Eliminates soldering. Permits
use of pre-assembled harness.
Reduces assembly time.

inside the control, making smooth or stable operation impos-
sible. These spots usually appear at the most-used positions on
the control; to check for this you might try operating the radio
at a much higher volume than usual and seeing what happens.
Don’t overlook the possibility of a bad tube socket, loose com-
ponent, or faulty connection. A corroded IF transformer could
also cause this type of trouble.

Tape Saturation

I would like to know how to adjust the VU or level meters
on tape recorders so they will read 100% when the tape is
saturated. Most of us can easily change the gain of the meter
amplifier, but how can we tell when the recorder is beginning
to saturate a tape—so we can make the adjustment properly?

ROBERT KINNISON
Granada Hills, Calif.

Your interest in the correlation between VU meter (relative
sound volume level indicator) settings and 100% tape satura-
tion is shared by many other technicians and recording
enthusiasts.

The first step in solving your problem is to be sure that all
voltage, current, and impedance settings—and mechanical ad-
justments relating to recording and erasing—are made according
to the recommendations of the recorder manufacturer. When
you are sure the unit is operating properly, put on a standard
alignment tape, and adjust the meter circuit according to the
instructions with the tape.

The key to success ir this operation is in having and properly
using a standard tape; if this is done you will have the accuracy
you need for most purposes. Since tape varies from type to
type, from manufacturer to manufacturer, and from reel to reel,
a measure of 100% saturation is never exact—reasonably exact
measurement can be made only with very specially designed
equipment.

Although the method just given for establishing tape satura-
tion is more reliable, here is another method that can be used:

® Please turn to page 68

capacitor with a pencil; this method works better than bending
or twisting the leads.

If the tapping does no good, try applying heat to the capaci-
tors by holding a hot soldering iron near each capacitor while
listening for a change in the sound level. If this doesn’t flush
out the culprit, you may have to try substitution. Merely
paralleling a suspected capacitor will not always work, because
this may cause a surge through the bridged unit, which might
effect a temporary cure.

The volume control itself may be causing the sound to fade.
The carbon element may become dirty at one or more spots

45SKC__ DELAVCAF AMP
I 12AV6

' -
LA = AR

T g %ﬁ/l m
i @ 6.8

1150150
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JOIN THE
COLOR

F'ree

with your purchase
of RCA Entertainment
Receiving Tubes

Ask your participating RCA
Distributor for details

Color TV is now a major factor in the

U.S. economy. And 1964 will see more color-set sales. ..
more color programming...and more need for color servicing...than
ever before,

Are you prepared to take advantage of the swing to color? Here's
the book that will help to put you and keep you in the highly profitable
color-TV servicing business...

The Brand-New RCA Color-TV Trouble-
shooting Pict-O-Guide 1A1389 p,oduced un-

der the guidance of John R. Meagher, RCA's famous color-TV servicing
expert, the new PICT-O-GUIDE is your quick and easy, all-in-one aid
to proper troubleshooting and adjusting of color TV receivers.



BULOVA WRIST WATCHES

i

rolled gold plate, stainless steel back, unbreakable main
spring, shock resistant, good looking strap. Handsome
prestige men's time piece.

Here’s why the

new RCA Pict-O-Guide
is so effective:

Pictures tell the
story best.

Many, many full-color photos show
trouble symptoms just as they ap-
pear on a color screen to help you
locate troubles quickly.

Expanded trouble-
shooting section.

Gives you the advantage of RCA’s
many years of accumulated experi-
ence in locating, diagnosing and
correcting service problems in color
receivers.

Takes a new look
at setup procedures.

Setup procedures have been vastly
simplified. Color photos show how
each setup job is done and what the
results look like on the screen.

Helps you learn
by doing.
Designed to give you practical ex-

perience...to let you follow every
step of every service procedure.

And it’s Free with

your purchase of

RCA entertainment
receiving tubes!

,@&%W-%“-_gg

s Model BULOVA yellow, 10K 1A1435—-17 Jewel Men’s Mode! Caravelle—Handsome 10
micron yellow gold finish case with stainless steel back.
Waterproof* with unbreakable main spring, luminous Shock resistant with unbreakable main spring. Elegantly

YHE ),
o5t
T
UL

‘H:-nzom“

Also free with the purchase of RCA entertainment receiving tubes...
CARAVELLE® WRIST WATCHES (Made by a Division of the Bulova Watch Co., Inc.)

iy ¥

1A1436—17 Jewel Ladies’ Model Caravelle—Graceful 10
micron yellow gold finish case with stainless steel back.

hands and dial. Shock resistant; sweep second hand. styled.
B — - *Waterproof as long as case, crystal and crown remain intact
. Wg& L e - 5 . .
o o ' - . For details on how to get the new RCA Color TV Troubleshooting PICT-0-GUIDE and BULOVA or CARAVELLE® wrist
I - watches, see your participating Authorized RCA Tube Distributor right away.

RCA ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.

i i i ».»

1A1440—17 Jewel Ladies’ Model BULOVA Yellow, 10K
rolled gold plate, stainless steel back, unbreakable main
spring, shock resistant, attractive cord. Beautiful pres-
tige ladies’ time piece.

The Most Trusted Name in Electronics




“The responsibility of leadership is to imnovate, produce and deliver a reliable product.”

William Dubilier, Mica Capacitor Inventor

ECSP

NLW

D. C. Tubular Aluminum
Electrolytic Capacitors

Preferred Replacements:

BR/BBR

Three selected types,
immediately available,
cover all replacement needs.

Reliability: Typically high
Cornell-Dubilier quality
to protect your

The right replacement. .. when and where you
want it. Immediately available from the

CDE network of Authorized General Line
Distributors, and especially selected to solve
any under-chassis and sub-panel tubular
electrolytic replacement problem. Each of the
three D.C. aluminum electrolytics use highest
quality materials, utilizing the latest, exclusive
CDE processes—the result of CDE’'s 53 years
of knowledge and experience in capacitors.

Type ECSP—for printed circuit and low voltage,
transistorized equipment. The industry’s only
rectangular cased, miniature electrolytic.
Pre-molded case, exclusive moisture resistant
encapsulation, and guaranteed lead center
dimensions. Available 3 to 75 volts DC working,
3 to 250 microfarads, operating temperature
range —20 to 65C.

Type NLW—for transistorized and portable
equipment, or other miniaturized applications,
Ultra-miniature axial lead electrolytics,

reputation and profits.

hermetically sealed in aluminum cases, and
provided with plastic insulating sleeves.
Available 3 to 150 volts D.C. working,

1 to 450 microfarads, operating temperature
range—40 to 85C.

Type BR/ BBR —the famous CDE

“Blue Beaver”®, most popular and widely used
of any tubular electrolytic. Hermetically sealed
in compact aluminum cases and provided with
cardboard insulating sleeves. Available 3 to
700 volts D.C. working, 1 to 5000 microfarads,
operating temperature range—20 up to 85C.
Also available BBRD (dual), BBRT (triple),

and BBRQ (four section).

Order a supply of these preferred replacements
from your CDE Distributor. For more
information, ask him for Section 201 of the
CDE REPLACEMENT COMPONENT SELECTOR,
or write: Cornell-Dubilier Electronics,

Division of Federal Pacific Electric Co.,

50 Paris Street, Newark 1, New Jersey.

% CORNELL-
Nt all DUBILIER

INNOVATION WITH RELIABILITY
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FROM VIDEQ
OUTPUT PLATE

'GS6 Sync
Separator

Noise Immune

W4

70v_30~LC

FROM

. S6K vIDEO DET

10 GRID ®"' -0
AGC KEYER

M) 4cse
! SYNG SEP- NOISE IMMUNE /6
¥ SYNC 70
68K VERT CIRCUIT

S
li
7

I[II

=

. @
élmeg

TO CATH AGC
KEYER AND SLIDER
OF AGC CONTROL

DC VOLTAGES taken with VTVM, on inactive channel;
antenna terminals shorted. *Means voltage varies
with signal conditions—See ‘“Operating Variations.”

.01

@1

@JI‘WZ 47K

SYNC TO
HORIZ CIRCUIT

WAVEFORMS taken with wideband scope; controls set
for normal contrast (50 volts p-p video to CRT). Low-
cap probe (LC) used where direct probe distorts.

Normal Operation

Pentagrid 4CS6 functions as combination sync separator-
noise limiter in this circuit from Sylvania Chassis 571-1.
High-level composite video signal (positive-going) is
obtained from plate circuit of video-output tube, and
coupled via R1-K1 network to grid 2 (pin 7) of V1.
(Same signal is coupled to grid of AGC keyer by R2,
affecting amount of AGC developed in set.) Contrast
control is located in video stage after sync takeoff point,
so its setting should have no effect on amplitude of W1
at Point A. W1 (60 volts) is divided by input resistor-
capacitor network R1-K1, leaving 25-volt signal for
input to grid of separator. Incoming signal develops
grid-leak bias on V1, and tube conducts only during
uppermost region of sync pulses—above blanking level.
V1 is easily saturated because of low screen and plate
voltages, so extreme tips of sync pulses—and any noise
spikes appearing above sync tips—are clipped. Low-
level negative-going video signal from detector circuit is
coupled via C3 to grid 1 (pin 1) to make circuit immune
to noise. If spikes of noise are present in W3, grid is
driven negative for their duration, stopping conduction.
Effective operating point at grid | of V1 is varied by
small positive voltage obtained from cathode of AGC
keyer; this voltage is proportional to AGC, and stabi-
lizes noise-cancelling action. Horizontal sync pulses are
fed to AFC circuit by C6; vertical sync goes via R10.
Ten-volt additional amplitude of W4 (over W4A) is
result of scope—at 7875 cps—not “seeing” signal be-
ing coupled back from vertical oscillator via R10.

Operating Variations

No important changes in DC voltage as
set is switched among local channels.
However, amplitude of W3 varies widely
with adjustment of AGC control; also, from minimum
to maximum settings of control, DC voltage changes
from 0 to 1.5 volts.

PIN 1

Changing channels causes only 1 or 2 volt
change in amplitude of W2. Rotation of
AGC control, however, produces large
amplitude change—maximum before overload is 60
volts p-p; minimum before whireour is 5 volts. DC volt-
age stays around —15 volts with stations in local area.
With fringe-area reception, voltage at this pin can drop
as low as 12 volts.

PIN 7

DC voltage is within a couple of volts with
or without signal. Likewise, DC voltage
is stable at all normal settings of AGC;
however, at whiteout voltage drops to 25 volts, and at
overload rises to 50 volts. Output signals undergo no
significant change from one station to another.

PIN 5

Voltage at this pin doesn’t change, with or
without signal. Screen is well decoupled,
and W5 contains only small ripple signal
and spike picked up by radiation from vertical circuit.

PIN 6



Horizontal Pulling

Vertical Jitter

C2 Open

Symptam
Analysis

Severe pulling and intermittent vertical jitter on strong
local stations; symptoms not so pronounced on fringe-
area station. Looks similar to slight AGC overload, but
AGC control is operative, suggesting trouble in sync
stage. Vertical and horizontal controls operate normally.

Waveform Analysis

Amplitude of W1 is okay, but bent
waveform suggests AGC trouble.
Clamping AGC line eliminates
some bending, but picture symp-
ton is still present, pointing fur-
ther to defect in sync circuit.
Lack of horizontal pulses in W2
offers evidence that trouble is be-
tween Point A and grid of V1.
Video contamination in W4 isn’t
great, indicating that DC operat-
ing conditions of V1 are not too
bad—fault is definitely caused by
wrong signal at grid.

Voltage and
Component Analysis

Grid bias on pin 7 has decreased somewhat—with or
without signal—and may cause some concern; it has de-
creased 6 volts below normal. Normal —8 volts is caused
by noise from high-gain front-end and video stages in
absence of signal; with C2 open, noise is seriously at-
tenuated (same as horizontal pulses), and fails to develop
much grid-leak bias at pin 7. Plate voltage drops as neg-
ative grid bias is reduced. Open C2 drastically changes
characteristics of network C1-R3-C2 hence higher fre-
quencies (noise or horizontal pulses) fail to reach grid.

Best Bet: Scope will isolate this trouble quickly.

Vertical Hold
Critical

Horizontal Affected Slightly

R8 Increased in Value

Symptem
Analysis

Picture rolls intermittently. Hold control is operative,
but fails to give positive lock-in action. Roll can be
stopped momeniarily by careful adjustment. Symptom
is more severe on distant stations—rolling constantly.
Indications point to trouble in sync path to vertical stage.

Waveform Analysis

Normal W2 indicates everything
up to this point is working nor-
mally, ruling out possibility of
defects in RF-IF, video, or AGC
circuits. W4, taken with vertical
hold set to permit viewing sync
pulse, indicates pulse at this point
is low. Ten-volt sync signal here
is greatly attenuated from that of
normal operation. 40-volt spike
is coupled back from vertical os-
cillator. Viewing sync signal at
7875 cps (W4A) will confirm
low 10-volt sync pulse from V1.

8V 9V

Veoltage ond
Component Analysis

Best voltage clue is extremely low plate voltage. Volt-
ages on both grids of V1 are within limits—with or
without signal—dismissing possibility of overconduction
through tube. B+ source is normal, so trouble is iso-
lated to one or more components in plate circuit of V1,
best suspects being R8 and R9. In this instance, R§ had
increased to nearly 1 meg; further increase in value
would cause loss of both vertical and horizontal sync.
Separating ability of *CS6 is not altered greatly, since
grid-leak bias is maintained by good input signal to grid.

Best Bet: Isolate with scope; pinpoint with VTVM.




Vertical Roll

Horizontal Stable

R7 Increased in Value

Vertical rolls slowly; may lock in at times, but jitters or
bounces under most conditions. Symptoms are same on
local and fringe stations. Height and linearity are good,
and vertical hold control is operative. Trouble likely
caused by weak or distorted sync to vertical oscillator.

Waveform Analysis

Scoping W1 shows good compos-
ite signal, removing all suspicion
that poor vertical sync is caused
by front-end or video stages. W2
has normal amplitude of 25 volts,
and vertical sync pulse is clearly
defined. W4 offers conclusive
indication that trouble is in sync
stage: vertical sync pulse at this
point is only 10 volts. As in
Symptom 2, horizontal is fairly
stable, although overall sync am-
plitude is reduced; AFC discrimi-
nator still controls horizontal.

EC:EF:

J TEEEr |

78V %78V
-8V 5
* =16V T/ZZEN6 7V %7V
Veltoge and ===
o'tabs'e .04V1

Component Analysis Y

All voltages on V1, with exception of screen voltage, are
within normal range—with or without signal. Screen
voltage, however, is only 7 volts; trouble is probably
faulty tube, shorted C4 or C5, or defective R7. Here,
value of R7 has increased to around 250K, considerably
lowering gain of V1 (note plate voltage is slightly higher
from reduced conduction). Attenuated sync pulse in
output of separator is not sufficient to lock in vertical
oscillator. It’s a good idea to check C4 and CS5 for
possible leakage when R7 is found damaged.

Best Bet: Scope to isolate; VIVM to pinpoint.

Horizontal Bending
and Pulling

Intermittent Vertical Roll

K1 Ground Return Open

Symptom
Analysis

Entire CRT screen is affected and pulling is most pro-
nounced at top of raster. Trouble remains on all sta-
tions—Ilocal and fringe-—and AGC control is operative;
almost rules out fault in AGC circuit. Vertical holds
fairly well, rolling only a few frames occasionally.

Waveform Analysis

W1 is good, disregarding slight
distortion caused by feedback
loop of keyed AGC action.
Clamping AGC does little to im-
prove picture condition, and thus
definitely eliminates AGC trouble.
Distorted W2 is good evidence
that defect follows Point A, prob-
ably in some component associ-
ated with printed couplate KI1.
Sync pulses actually appear in
waveform, but they’re swamped
by video information—much like
overload from AGC.

68V %65V
-6V E’
*—25V I/===\640V % 42V
== Veltage and
*.125\>’ 9 Component Analysis

Voltages on V1 without signal are normal. However,
with signal, bias on pin 7 goes rather high, averaging
—25 volts and fluctuating from —5 to —45 volts with
video content of incoming picture. Wild variations such
as these give hint that grid circuit is “floating” and check
on grid-to-ground path of V1 is in order Ohmmeter
connected from pin 7 to chassis gives infinite resistance
reading. Open connection could be inside K1, making
replacement necessary. Open connection external to
couplate (poor solder joint) can be corrected easily.

Best Bet: Scope isolates; VIVM pinpoints.



Horizontal Pulling

Slight Vertical Jitter

C1 Leaky

Symptom
Analysis

Pulling at top of raster on all channels, and degree of
pulling varies with picture content. Jitter is also notice-
able—not pronounced, but still unpleasing to the eye.
Both horizontal and vertical remain in sync; adjusting
either hold control gives good lock-in action.

Wavefarm Analysis

Clamping AGC first rules out
trouble in AGC circuit—symp-
toms remain. 70-volt amplitude
of W4 at output of separator is
okay, but contamination is evi-
dent. Checking input to V1 (W2)
is next logical step; 20-volt ampli-
tude is acceptable, but sync pulses
are highly compressed. Theory of
possible trouble in video stage is
disproved by normal W!. Only
three waveform checks are neces-
sary to pinpoint troubled area:
Fault must be in K1.

60V %68V
* —8V J/===\b 40V *38V

Voltage and
Component Analysis

Voltages on plate, screen, and noise grid are within nor-
mal limits. Vague voltage clue is reduced bias on pin 7,
with or without signal. Leaky C1 provides path for posi-
tive voltage to reach grid of VI, grid bias is lowered,
and normal operating mode of separator is changed.
Time constant of K1 is also affected, and sync pulses at
pin 7 are compressed. When grid bias is lowered in this
and similar circuits, coupling capacitor(s) in grid circuit
should become prime suspects. Dynamic leakage check
at terminal 3 of K1 can be made by slicing of PC board.

Best Bet: Scope and VTVM will pinpoint this defect.

Vertical Hold
Critical

Horizontal Not Affected

R8 Decreased in Value

Symptom
Analysis

Picture has tendency to roll a few frames, then lock in.
Condition is aggravated on fringe-area station, and roll-
ing occurs more often. Vertical hold control does not
give positive snap-in action, probably indicating dis-
torted or weak sync reaching oscillator stage.

Waveform Analysis

When vertical seems to “float-by”
as hold control is adjusted, best
procedure to isolate trouble is by
taking waveform samples at input
and output of separator. Normal
W2 at grid of V1 holds no clue to
fault, but does eliminate K1 and
front-end stages. Abnormal W4
clears oscillator of suspicion and
suggests trouble in plate or screen
circuit of Vl1-—normal 70-volt
W4 is down to 30 volts. W4A
(7875 cps) is likewise attenuated,
but still controls horizontal.

200V %200V

Veoltage and
Component Analysis

Big voltage clue—200 volts on plate accompanied by
normal screen voltage—is conclusive proof that defect
in plate circuit is causing this trouble. Voltages on other
elements of V1 are normal, with or without a signal;
tube obviously isn’t cut off, and this further narrows
fault to shorted R8 or open R9. In this instance, R§
decreased to 6800 ohms, increasing plate voltage close
to B+ source value. Under these conditions, little gain
is developed by VI, and weak sync pulses appear in
output. Resistor usually shows signs of overheating.

Best Bet: VIVM for voltage and resistance measurements.



THE FABULOUS INTERNATIONAL RECTIFIER 1964

ROUND THE WORLD CONTEST!

CONTEST OPEN TO ALL ELECTRONIC
TECHNICIANS AND ENGINEERS
Enter As Often As You Wish!

MEET THE FAMOUS GEISHA GIRLS OF TOKYQ!
SEE THE SINUOUS TEMPLE DANCERS OF
BANGKOK! ENJOY THE EXOTIC NIGHT LIFE
OF NEW DELHI, INDIA! You are on your fun
packed way around the world by Trans World
Airlines, free for 28 dagls to enjoy the pleas-
ures of 9 countries on 3 continents. a As you
mingle with the friendly beauties of modern
Rome, watch the Folies Bergere in Paris, and
become acquainted with the Iegendary
English Bar Maid in London, you will know that
your life is richer by far for 'the never-to-be for-
gotten memories of your trip around the world.
» S0 act today! Complete the entry form below
and send it to International Rectifier Corpora-
tion. You may be the lucky winner who can
choose between a 28 day trip around the world
for 1, or a 15 day trip to Europe for 2, with full
world wide accident insurance protectlon pro-
vided for duration of trip through Beneficial
Insurance Group.

° INTERNATIONAL RECTIFIER 1964 AT s S ACT TODAY! cocoooonoeee e =3

1964 'ROUND THE WORLD CONTEST
'ROUND THE WORLD CONTEST RULES: INTERNATIONAL RECTIFIER CORP. / 233 Kansas Street, E! Segundo, California
Add a 4th line to this limerick:
OF ALL THE REPLACEMENTS Date
I'VE PUT TO THE TEST,

INTERNATIONAL RECTIFIER

1. Add a fourth line to the limerick: (judging will be
based con pertinence of your words, rather than
their literary quality)

2. Answer all guestions on form and sign it. (Please Print Al Answers)

3. Remove label or box end from any boxed |.R. prod-
uct, or draw a free-hand facsimile of the I.R. trade-
mark.

Name of my [.R. distributor

Distributor’'s address

4. Send completed entry form and I.R. label, box end,
or trademark facsimile to INTERNATIONAL RECTI-
FIER CORP., 233 Kansas Street, Ei Segundo, Calif.

City State

My distributor salesman

- ———— et e e e
. v T - ———— " — —————————n > - P

5. Answer as often as you wish. All entries must be My name
postmarked on or before April 30, 1964. Winner will My address
be selected and announced by International Recti- y
fier Corporation on May 18, 1964. All entries become < City State /
the property of International Rectifier Corporation. (S S T S e —— —————

Additional entry forms available from all electronic distributors.

=== |NTERNATIONAL RECTIF
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Fig. 1. Point B is waveform-divider point

for checking sync amplitude for Synchroguide.

There are a number of Synchro-
guide troubles that can be classified
as “tough dogs.” They affect recep-
tion in various ways. In some cases,
horizontal sync is intermittently lost;
in between these periods, operation
is just about perfect. Every service-
man has house-checked a poor-sync
complaint only to find the receiver
operating properly. The receiver
may continue to work normally for
days and sometimes weeks before
the customer calls again with the
same complaint. Checking these sets
when they are working right will
often produce no clues even though
sync operation is subjected to the
closest scrutiny.

In other cases horizontal sync is
poor only on one of several stations.
Here again, a house-check proce-
dure, including changing of suspect
tubes, will fail to reveal the cause of
the trouble. In addition to sets that
act up only on widely separated
days, or only on certain stations,
there are those sets with horizontal
sync so sensitive that poor sync
occurs only on certain programs.

(B) Ripple didn’t affect sync

Fig. 2. Scope displays of abnormal sync at
output of sync separator circuit in Fig. 1.
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by Allan F. Kinckiner

While these conditions cannot be
corrected during home service calls,
the cause of the trouble can often be
readily determined by scope checks.
So a shop troubleshooting session
using scope traces is frequently the
best way to handle “tough-dog”
Synchroguide troubles.

Sync-Signal Defects

Because many of these troubles
result from defective sync signals
rather than Synchroguide-circuit de-
fects, the best place to start is often
at the output of the sync section. In
addition, it is easier to identify sync-
signal distortions than it is to recog-
nize abnormalities in the combined
signal applied to the AFC-stage grid,
inasmuch as this combined signal
is subject to normal variations in
different receivers.

For efficient operation, the Syn-
chroguide requires that sync signals
have the following characteristics:
(1) Amplitude—ranging between 15
and 25 volts, (2) Shape—narrow
pulse with steep leading edge, (3)
Polarity—pulse must be positive-
going. All of these requirements are
easily obtained from a two-stage
sync section, and the majority of
receivers using Synchroguide contain
at least two stages of sync. Since
two-stage sync sections usually sup-
ply 30 or more volts of sync ampli-
tude, a voltage divider is generally
incorporated at the output to reduce
the sync to 15 volts or so. The
circuit in Fig. 1 is typical of final
sync stages in Synchroguide receiv-
ers. The voltage divider consists of
R20 and R21, and CI couples sync
pulses to the Synchroguide.

For examining the sync signal, it
is recommended that the first scope
observation be made at the plate of
the sync output (point A of Fig. 1),
since any distortion is more obvious
here than at the takeoff point (point
B of Fig. 1). It is also recommended
that the scope sweep be set at one-
half the vertical frequency rather
than the horizontal frequency. There
are two reasons for these recom-

YNCHROGUIDES

mendations: First, the amplitude at
point A is often supplied on sche-
matics, while that at point B is not.
Second, any video contamination of
the sync signal (as shown in Fig.
2A), becomes obvious when such
a signal is displayed at a vertical-
frequency sweep. Not only is the
same distortion harder to see if the
signal is displayed at a horizontal
rate, but video contamination in the
sync brings about another problem.
If a defect is present that is capable
of producing video signals in the
sync, the front pedestal preceding
the horizontal sync pulse will ride
up in the sync. This front pedestal
distorts the leading edge of the hori-
zontal sync pulse. Since scope sweep
locks on leading edges of viewed
signals, the distorted sync pulses
cause jitter in the scope trace.
Unlike some other horizontal
AFC circuits, the Synchroguide is
not critically affected by amplitude

(A) Symptom appearance

(B) Vertical sync signal

II

(C) Horizontal sync signal

(D) Waveform B after servicing

li

(E) Waveform C after servicing

Fig. 3. Picture instability resvlting from
modification when changing to a larger CRT.



variations between adjacent horizon-
tal sync pulses. In one Philco using
Synchroguide AFC, a defective filter
resulted in the ripple on the sync
output shown in Fig. 2B. Strangely
enough, this large ripple did not af-
fect horizontal deflection or syn-
chronization in any way. If, however,
the low-amplitude points in the ripple
had dipped below a critical value,
jitter and poor sync would have re-
sulted. The distortion so apparent in
Fig. 2B could not be detected when
the same signal was displayed at a
horizontal viewing rate.

The Third Signal

The picture presented in Fig. 3A
was taken from one of the first
Muntz receivers using a rectangular
picture tube. The set had a peculiar
horizontal jitter and irregular twists
to vertical lines (the picture is shown
deliberately out of phase so you can
see the raggedness of the raster
edges). Because the condition looked
like a contaminated-sync defect, I
checked the sync at point A in Fig.
1 and was surprised to find the
signal there was perfectly normal.
Next, I checked at point B of Fig. 1
and got the trace shown in Fig. 3B.
The amplitude was slightly less than
it should have been, but the hash in
the horizontal portions between the
vertical sync pulses was the most
disconcerting factor. Viewing this

same signal at a sweep rate of 7875
cps revealed the badly distorted
horizontal sync pulses shown in
Fig. 3C.

Checking the schematic revealed

(A) Abnormal at AFC grid

(B) Wide sync signal

r f

“E

(C) Normal at AFC grid

N )

(D) Normal sync signal

Waveforms in circuit with defec-
the horizontal separator.

Fig. 5.
tive resistor in

(A} Schematic

(B} Normal sync

{C) Svnec lost

Fig. 4. Combined sync-sample signal in receiver with very erratic horizontal sync.

that the Synchroguide in this set
used three signals instead of two on
the AFC grid. Disconnecting the
third signal (a sawtooth obtained
by integrating a negative pulse from
the flyback-yoke circuit) removed
the raster defects and also resulted
in more normal traces. The trace in
Fig. 3B became the one shown in
Fig. 3D, and the trace in Fig. 3C
became the one in Fig. 3E.

The conditions shown in Fig. 3
have been encountered numerous
times in receivers converted for the
use of larger picture tubes, but not
very often in sets conforming to the
manufacturer’s original design. Any
time a serviceman is confronted with
horizontal jitter that defies correc-
tion, he should check to see if the
design uses a third AFC signal.
When it does, temporarily remove
this third signal. Quite often in such
cases better horizontal stability will
result.

Checking the Combined Signal

Troubleshooting by observing the
combined sync and sample signal at
the AFC grid with an oscilloscope is
frequently the quickest way to pin-
point specific defects. In one Tele-
tone receiver—Fig. 4 A—horizontal
sync was erratic and intermittent.
With the scope lead attached to the
AFC grid, it was noted that every
time trouble occurred, the waveform
in Fig. 4B changed to the one shown
in Fig. 4C. The loss of sample
signal in Fig. 4C could only result
from two possible causes: opening of
the sample-signal resistor or capaci-
tor or shorting of the locking-range
trimmer. The latter was proved to
be the case, and replacement of the
locking trimmer restored normal
operation.

In sets where a locking-range
trimmer is used, the scope can be
used to set the trimmer for best

operation. First, observe the sync at
the input end of the coupling capaci-
tor (C1 in Fig. 4A), and note the
amplitude. Next, attach the scope to
the AFC grid and adjust the locking-
range trimmer so that the combined
waveform has twice the amplitude
of the trace previously observed.
This should result in Synchroguide
operation compatible with standards
prescribed in service literature.

Less apparent defects can also be
picked out easily by checking the
combined signal with a scope, but
only if the technician is familiar with
normal waveform departures among
different receivers. For example, the
sync pulse retains its shape in the
combined signal in many sets. In
other receivers, the shape of the sync
pulse is lost, and the only indication
of its presence in the waveform is
the slight pip seen atop the sawtooth
in Fig. 4B.

In an RCA KCS81 with ex-
tremely critical horizontal hold, the
combined sync and sample signal
appeared as in Fig. 5A. Note the
long fall time or slope of the retrace.
The scope probe was next applied
at the takeoff point in the horizontal
sync-amplifier circuit, resulting in
the trace of Fig. 5B; this trace shows
an excessively wide horizontal sync

e Please turn to page 66

HOREF S¥KCBEE
L

FRON
WIDED AMP

SN ANF

Fig. 6. Portion of sync circuits in receiver
from which waveforms in Fig. 5 were taken.
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The large garage area depicted in this photo
facilitates the booming volume of drive-in
repairs. This garage area will hold as many
as six cars, and a rear lot accommodates
six others. Gene mentioned that quite often
all twelve spots are full.

Meet Gene Fortune, working owner of Skin-
ner Radio and Television Inc. in Indianapolis,
Indiana. Gene has been in the auto-radio re-
pair business since his discharge from the
Navy in 1945. Skinner Radio first opened its
doors in 1934; and Gene purchased and in-
corporated the business in 1956. From the
onset, auto radio has been the company’s
prime target.

meetl an

Being an auto radio specialist involves more than
generally meets the eye! We found this to be very
true when we visited the owner of a thriving auto-

Here’s the other end of the equipment Bob
was using in the trunk. Similar power-ex-
tension setups are located at convenient
points throughout the garage. The handle of
the trouble light also has AC receptacles for
quick power-tool connections. Equipment such
as this must be right at hand for this type
of service operation. Speed is important!

Talk about warranty work—take a look at
this stack of radios in for repair! Gene does
repair work for at least 43 new-car dealer-
ships. We wondered where he found time to
repair so many of these carried-in sets, when
he averages 35 to 40 drive-in jobs every
day. The answer: two nights a week they
work till nine, and they make good use of
any other time when drive-in business slacks.




Shown at this special auto-radio repair bench
is Bob Shepherd, one of three full-time tech-
nicians in addition to the owner (who also
does servicing on a full-time basis). The
bench has all of the test equipment needed
to troubleshoot auto radios.

The technician in this photo is preparing to
mount a reverberation unit in the trunk com-
partment of a new car. Notice the drill and
trouble light; they are always within easy
reach, as you’ll see presently. Asked how
reverberation-unit sales were going, Gene in-
formed us requests came in groups—several
in one day, then maybe a week until the

next one.
radio repair business and asked him several ques- answers to these and other questions as we talked
tions: How many auto radios does an expert repair with this specialist, and saw how he handles his
in a day? What about warranty work? We found fast-growing service business.

This is one of the two stock rooms, where
new radios are waiting for installation. Skin-
ner's is the central warehouse in this area
for auto radios manufactured by Automatic.
In addition, Gene is an authorized dealer for
Motorola and several other auto-radio man-
vfacturers. Gene also repairs other auto ac-
cessories, such as alternators, electronic light
dimmers, etc.

A special area is set aside for television,
radio, and phonograph servicing. Two addi-
tional technicians are employed in this ac-
tivity, and one of them specializes in the
installation and repair of garage-door open-

' ers. The office personnel consist of Gene’s
wife—Jean Fortune—and one other employee.




Fixed capacitors are used in large
numbers in modern electronic equip-
ment, and often outlast the equip-
ment unless something goes wrong
in the circuit. They play an essential
role in spite of their basic simplicity.

Much has been written about
high-capacitance units, both large-
and small-sized, used principally in
power supply filters. But relatively
little attention is paid to the more
numerous capacitors of the so-called
“micromike” variety, having capac-
itance between .5 mmf and .01 mfd.

You may occasionally see the
term picofarad (pf) in electronic
literature and schematics; it is equiv-

METALSOIL  PROTECTIVE
sen | PAPER
DIELECTRIE o) | ™

WETAL
FOkL-——;
"
ek
~ PRUTECTIVE PARER
(A} ArTangement
PROTECTIVE PAPER
METAL K ,-" . PAPER
FOL=—_= - DEELECTREC
e A T
METAL=5" " W = e W =h
I

- FROTECTIVE PAPER
{B) Cross Sectlion

(C) Axial leads

T

(D) Radial leads

(E) Single ended

Fig. 1. Paper capacitors are made in tubular
shape but can be potted in rectangular case.
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SIZES, FUNCTIONS, AND FACTS

ABOUT SMALL-VALUE CAPACITORS

alent to micromicrofarad (mmf).
This expression is gradually being
adopted as the preferred term for
most military and industrial elec-
tronics, and will soon be commonly
used in TV schematic notation.

These capacitors are used for AF
and RF bypass and coupling, tank
circuit tuning, oscillator padding,
audio tone control, industrial timing,
flip-flop speedup, high-frequency fil-
tering, vibrator buffering, and in
countless other applications. Com-
mon capacitor types are paper,
metallized paper, plastic film, foil-
type mica, silvered mica, glass, and
ceramic.

Paper Tubular

Tubular configuration is one of
the oldest arrangements employed in
capacitor construction. Fig. 1 shows
the essential details. The capacitor
is made from two strips of aluminum
foil separated by a strip of paper
(Figs. 1A and 1B). For protection,
an additional strip of paper is placed

over the outside of each foil. This

sandwich is rolled up and a pigtail
attached to each foil. The completed
capacitor assembly is enclosed in a
cylinder or tube of paper, plastic, or
metal, or is pressed flat and enclosed
in a rectangular case and impreg-
nated with wax or oil (Figs. 1C,
1D, 1E).

A few low-capacitance units of
this type are obtainable, but typi-
cally their values are close to .1 mfd.
Capacitance tolerance is usually
+=10% or *=20%. Temperature
characteristics are poor, compared
to those of other capacitors, since
heating can cause a shift in the

separation between foils. (Paper
tubulars in TV sets often leak their
wax coating.) Common DC voltage
ratings are obtainable (with still
lower values). Power factor is com-
paratively high; Q is low. Because
this capacitor is rolled, it has higher
inductance than other types; there-
fore it has a lower self-resonant
frequency, but special noninductive
types are available in some values.

The foil-type paper tubular is
used only for noncritical coupling
and bypassing, where temperature
variations and size is inconsequential
and low cost is important. Because
of its low Q and erratic temperature
characteristics, the foil-paper type
is not used in tuned circuits where
selectivity and frequency stability
are major factors.

Metallized Paper

The metallized paper capacitor is
similar to the paper tubular just
described, except that its plates are
made by depositing a metal film in
a special pattern on each side of the
thin paper strip used as a dielectric.
In this way, the plates are tightly
bonded to the dielectric to a degree
not possible with foil plates. The re-
sulting metal-paper-metal sandwich
is provided with pigtails, insulated,
rolled up, and encased like the tubu-
lar in Fig. 1.

This type of capacitor is supplied
over a wide capacitance range.
Microminiature units in the low-
capacitance range (500 mmf to .01
mfd at =25% ) are available, rated
at DC working voltages of 200, 400,
and 600 volts. Power factor is less
than 1% at 1000 cps, and the oper-
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ating temperature range is —55°C
to +100°C.

The metallized paper tubular is
smaller in size than a foil-type unit
of the same capacitance and voltage
rating. It is used in coupling and
bypassing where important consider-
ations are reduced size, improved
temperature characteristics, long-
term capacitance stability, and ability
to heal itself after momentary break-
downs. This type is useful also in
wavefilters (high-pass, low-pass,
bandpass, and band rejection). Its
Q is not high enough, however, to
recommend its use in highly selective
tank circuits.

Plastic Film

If a metal film is deposited on
each side of a plastic film dielectric
and this combination is finished and
packaged like one of the metallized
paper types, the result is called a
plastic film capacitor. Various plas-
tic materials are used for the dielec-
tric, some of them being polystyrene,
Mpylar, Teflon, and Cellophane.

Mylar, Cellophane, and Teflon
types are found almost totally in the
high-capacitance range, hence will
be ignored here. However, there is
at least one example of a low-
capacitance series of polystyrene ca-
pacitor; the range is 20 mmf to .01
mfd at ==5% tolerance (special tol-
erances of =2%, =1%, =12 %,
and =% % are obtainable). Rated
DC operating voltage is S00 volts;
minimum Q is 2000 at 1 mc; power
factor is .02% at 1000 cps; and
negative temperature coefficient
approaches 200 parts per million
per °C.

The polystyrene capacitor is used
in critical applications, where size
is unimportant, but wide operating
temperature range, good temperature
coefficient, high leakage resistance,
and high Q are essential. Such ap-
plications include computer circuit
coupling, commutation, and bypass-
ing; RF tank circuit tuning; wave-
filter frequency setting; industrial
timing; and laboratory capacitance
standards.

Foil-type Mica

The mica capacitor is the oldest
of the high-performance types. In
its simplest form, it consists of two
aluminum foil plates separated by
a thin wafer of mica (see Fig. 2A),
but this simple arrangement is used
only in very-low-capacitance units.
In order to obtain higher capaci-
tance, most of these capacitors con-
tain several alternate layers of foil
and mica (with the foil connected
to pigtails), stacked as shown in Fig.
2B. This is equivalent to connecting
several simple two-plate units in
parallel. Pigtails are attached to the
capacitor assembly and the latter is
molded in plastic or enclosed in a
container (Fig. 2C, 2D). In some
commonly used styles, the capacitor
element is simply dipped in a pro-
tective plastic. In most cases, the
mica capacitor is smaller-sized than
an equivalent paper or plastic type
(the dielectric constant of mica is
more than three times that of paper).

Mica capacitors are supplied in
the capacitance range of 1 mmf to
.01 mfd at 5% tolerance for 10
mmf and higher and *10% below
10 mmf. Special units are available
with closer tolerances. Receiver-
type units are rated at 500 volts DC;
transmitter types are rated up to
several kilovolts. Minimum Q varies
from 150 at 5 mmf to more than
1500 at 500 mmf.

The electrical, temperature, and
size characteristics of the mica ca-
pacitor suit it to many applications.
Because it is not rolled, the mica
capacitor has low internal induc-
tance and therefore a very high
self-resonant frequency. It has the
disadvantage that, in its higher
values, it costs more than other
capacitors of similar ratings.

Silvered Mica

Just as the paper capacitor may

be improved by metallizing a paper
film instead of using foil plates, the
mica capacitor may be improved by
metallizing the mica wafer and dis-
carding the foil plates. In this way,.
variations in plate spacing from
temperature or aging are minimized,
because the plate is tightly bonded
to the mica. The metallizing process
consists of painting and firing a
silver paste on the mica face, or
electrodepositing the silver. A single
silvered-mica wafer provides a sim-
ple two-plate capacitor similar to
Fig. 2A, but for higher capacitance
several silvered wafers may be
stacked and alternately connected to
pigtails, as in Fig. 2B. For very low
internal inductance (to use in UHF
circuits ), some silvered-mica capaci-
tors employ round discs of mica
and are assembled in small metal

PIGTAIL METAL FOIL

MiCA

PIGTAIL—

METAL FOIL

[A) Single layer

METAL FOIL
£ Tf MICA
[oot
BIETATL 3 e ot
_________ j FIGTAIL
@) Multiple lavers
(D) Single ended
(E) Button case
METAL EYELET CONTACT
MICA METAL R1M CONTACT

(F) Coaxial button case

Fig. 2. The high-performance mica capacitor
is available in a variety of configurations.
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Fig. 3. Its high dielectric constant makes the ceramic capacitor a good space saver.

cases (Fig. 2E) or as ‘*coaxial”
buttons (Fig. 2F).

The major ratings of silvered-
mica capacitors are similar to those
of foil-type micas. However, temper-
ature coefficient is greatly improved,
ranging from -20 to + 100 parts
per million per °C, depending upon
type and capacitance. Receiver types
are commonly rated at DC operating
voltages of 300 or 500 volts, but
they are available up to several
thousand volts. The Q may be
several thousand.

Silvered-mica capacitors are used
in very critical circuits, especially at
high radio frequencies, where im-
portant considerations are low in-
ductance, high leakage resistance,
high Q, capacitance stability with
temperature and aging, and small
size. In receivers, transmitters, and
test instruments, special close-
tolerance silvered-mica capacitors
are employed in stable oscillators.
Close-tolerance units are used also
as laboratory standards and are
found in capacitance, inductance,
and impedance bridges.

Glass

The glass capacitor is similar in
construction to the silvered-mica ca-
pacitor, the difference being that the
dielectric is a thin glass wafer, each
face of which is metallized to form
the electrode plates, and the capaci-
tor assembly is molded in glass to
provide a fused, completely sealed
structure.

Capacitances are supplied in the
range .5 mmf to .01 mfd at =5%
tolerances. DC working voltage is
300 or 500 volts, and power factor
is .1% at 1000 cps.

The glass capacitor is the only type
made entirely of inorganic materials.
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Because of its high Q, extremely
high leakage resistance, and good
temperature characteristics, it may
be used in all critical applications
where its capacitance and voltage
ratings are adequate. Possible dis-
advantages are the high cost of this
capacitor and its susceptibility to
breakage.

Ceramic

Ceramic provides the highest ca-
pacitor values—size-for-size—of the
low-capacitance types. This capaci-
tance-to-size ratio results from the
high dielectric constant (K) of the
ceramic material (commonly tita-
nium dioxide or barium titanate).
It is not unusual to find a 1000-mmf
ceramic capacitor no larger than a
2-mmf unit of some other type.

The principal configurations of
the ceramic capacitor are shown in
Fig. 3. In the disc type (Fig. 3A),
a metal plate is deposited on each
face of a thin ceramic disc by
painting and firing or by electro-
deposition, and a pigtail is attached
to each plate. In a similar construc-
tion (flat-plate type), a thin rec-
tangular ceramic wafer is used. In
the tubular type (Fig. 3B), the
inside and outside of a thin ceramic
cylinder or tube is metallized to
form an inner and outer plate, and
a pigtail is attached to each. The
capacitor structure is completed by
protective painting, dipping, mold-
ing, or encapsulating.

Sometimes, to insure low induc-
tance and to provide a straight
conduction path, the capacitor is
enclosed in a special housing, such
as the standoff type (Fig. 3C) or
feedthrough type (Fig. 3D). Dual
assemblies are available containing
two capacitor elements.

Depending upon type and voltage
rating, capacitances are supplied
from .5 mmf to .05 mfd. Common
DC working voltages are: 500, 600,
and 1000 volts for general-purpose
ceramics; 3000 volts or more for
high-voltage units; and 3, 10, 20,
30, 50, 75, 100, and 150 volts for
low-voltage types, such as those
intended for transistor circuits.

One special ceramic capacitor is
the temperature-compensating type.
This type may be obtained with
either positive or negative tempera-
ture coefficient. The drift of a con-
ventional capacitor may be reduced
to zero by operating it in a circuit
with a temperature-compensating
unit having the same drift in the
opposite direction. Or, the drift may
be set at any desired specific amount
by proper selection of a compen-
sating capacitor. Zero-temperature-
coefficient ceramics also are available
and are replacing silvered micas in
critical applications.

Because of their small size for a
given capacitance, ceramic capaci-
tors often replace all other low-
capacitance types in miniature
equipment. An important disadvan-
tage is the readiness with which the
brittle ceramic material may be
chipped or broken if the capacitor
is of the uncased type.

Selecting the Correct Unit

It is often said that a defective
capacitor should be replaced with
one of the same type or better.
Often, however, the cost and size of
a better replacement must govern
whether or not it is chosen. With
this in mind, it is interesting to note
the difference in price of capacitors
of various types.

It is difficult to compare prices
meaningfully ‘“‘across the board,”
since price differences between types
vary in different capacitance groups
and between various capacitor styles.
Nevertheless, some notion may be
gained from the following compari-
son of prices of a .005-mfd, 500-
volt capacitor in various types:

TYPE COST (%)
Paper 13
Metallized Paper 27
Palystyrans n
Mylar A5
Mica 412
Silvered Mica 9
Glass 2.8%9
Caramic Disc A3




CTC 15 Color TV Chassis gives
brighter, sharper picture;
has greater reliability; is easier to service...
than any previous RCA Victor Color TV Chassis!

RCA Victor's new CTC 15 chassis keeps
all the performance-proved virtues of the
CTC 12 ... but adds these engineering
improvements that should please both
you and your customers:

The picture is brighter, better. (t's
brighter because a new design in the
high voltage section (1) gives 30% more
current output at the same voltage. The
picture tube circuits are designed for
effective use of this higher power.

It's sharper because the picture tube
screen voltages have been boosted . . .
giving a smaller, sharper dot pattern with
less blooming. The video ampiifier has
better phase response.

It's steadier because of substantially
improved vertical hold circuits.

A new picture ‘“tone control’’. . . it's a
video peaking switch (3) . . . offers three
choices of picture quality: soft, normal
and sharp. When snow and ghosts are
your problem, use the soft setting for a
smoother, more pleasing picture. When
the signal is better, make the most of it
with the normal or sharp setting.

Less color fringing results from a new

clamp diode in the convergence circuit
and rearranged controls are easier to use.

And UHF reception is improved by new
circuitry that reduces snivets . . . those
black vertical lines near the center of
the picture.

Greater reliability . . . longer compo-
nent life. Heat build-up has been re-
duced by housing the flyback trans-
former and the regulator tube in sepa-
rate compartments.

The horizontal output tube (4) is
placed on a raised ‘‘cooling shelf”” out-
side the H.V. compartment. Its position
allows free flow of air around its base.
Three conventional tubes have been re-
placed by novars (6). They run cooler
and last longer. One of them is the hard-
est working tube in the set—the horizon-
tal output tube.

And dark heater tubes are used in all
high-performance circuits.

To further increase life, the focus rec-
tifier is now specially designed for ad-
ditional life expectancy.

Easier servicing. Circuit tracing is
easier and faster . . . the new schematic
solid-line roadmaps (2) go point-to-point,
and component labels are larger.

It's easier to service the high voltage

compartment . . . it has a hinged cover
and better arrangement.

Color setup has been simplified by the
addition of a conveniently placed 3-posi-
tion bias switch (3) which accommo-
dates wide variations of picture-tube
characteristics.

RG controls (5) on the convergence
board have also been rearranged for
your convenience. Now you use the en-
tire top rowto make adjustments accord-
ing to the horizontal lines in a crosshatch
pattern; the entire second row is for the
vertical lines.

Color TV is the technician’s big bread
and butter business ... for years to
come. We stand ready to help in every
possible way to make this fast-growing
business a profitable one for technicians
—and for dealers as well.

See Walt Disney's “Wonderful World of
Color,” Sundays, NBC-TV Network.

)

M MASTER'S VOICE”

The Most Trusted Name

in Television
Tmk(s)®
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by Charles F.

I've noticed that many service-
men have a cynical attitude toward
the ambitious “‘do-it-yourselfers”
(DIY’s) who attempt to repair their
own television sets. For my part,
I rather like them; particularly the
ones who manage to damage a few
parts and put a little more cash in
my register.

I suppose, too, I can understand
their motives as I happen to be a
DIY from 'way back, myself. When
a board comes off the house T built,
I nail it back on. If the faucet
leaks, I repair it. When it still leaks,
then I call a plumber. The only
thing I'm reluctant to work on is my
own TV, but my wife insists.

I usually encourage people to
tell me their TV troubles and ask
my advice. I inform them about
such things as being sure the set
is plugged in, power cord is not
broken, antenna lead is not pulled
loose, how to adjust controls, etc.

Some people know very little
about these things. One of them
phoned my home late the other
evening. It seemed the switch on
his set had jammed and he couldn’t
shut it off. He got excited and
phoned for me. Since I wasn’t home,
my wife had taken the call.

“Tell Charlie to come as soon
as he gets home!” the man implored
her. “I can’t leave it run and I
want to go to bed!”

“Can’t you pull the plug from
the wall outlet and stop it?” my
wife asked.

“No. no! T tried that and it still
runs!” he answered.

“It has to stop,” my wife insisted.

“It just doesn’t!” he exclaimed.

My wife was very puzzled. She
knew that television sets had to be
connected to the line in order to
operate. But she’d begun to wonder
if I'd been keeping something from
her.
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foiI; the DIY'S

Service-Shop humor . . . with a wise moral
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A little later, another phone call
erased her doubts. The man ex-
plained balefully that he had pulled
the antenna lead loose instead of
the power cord. After talking with
her, he’d looked again and seen his
mistake. He had the set stopped.

Leave the Back On?

I do warn the DIY’s against
tampering with the “innards” of
their TV’s. But if I warn a DIY
not to poke his fingers around the
high voltage section while the set is
running, and he does it anyhow—
well, after all, it’s his TV!

Many DIY’s have learned to read
the tube charts on their TV sets.
They can take the tubes out and
put them back in the right sockets
most of the time; but that’s all they
know about it. They’re all eager to
get advice and this is where I beat
the self-service tester in the drug
store. I give advice besides selling
tubes—something the tester can’t
do. As a result, T even sell tubes to
the druggist.

Generally my pet DIY’s will come
in time and again, with a couple of
tubes for me to test. This is always
their first step. The tubes will have
been pulled at random from the set
with no regard of trouble symptoms.
Only a few tubes will be brought in
at a time. I'm told this is done to
avoid getting them mixed up. If the
tubes they’ve pulled test good (as
they usually do) the DIY will bring
a couple more. After a few trips
he gives up, and does what I suggest;
he brings the set in.

Dean was a hard man to convince
on this score. He had a good gen-
eral ability to do things for himself
and a great belief that he could fix
anything.

He came into the shop one morn-
ing, held out a dark-looking 6BN6

&

and announced, “I need a new tube
like this. I've got good sound, but
the picture is blacked out. The little
light comes on in the back of the
picture tube so that’s okay, but this
tube is burned out.”

“Perhaps I'd better test it,” I
suggested.

“No, just give me a new one. I
know this one is shot.”

I sold him a new tube and he left.
He lived some distance from town,
so I turned my attention to another
job while I waited for him to come
back.

This time he brought in several
tubes. I could see they were from
the tuner and IF stages.

“Better test these,” he said. “‘that
one didn’t make any difference.”

I don’t know how, but I kept
quiet and just tested the tubes. The
6BK7 was quite weak, so he bought
a new one and departed. A short
time later he was back again.

“I need a 6U8 and 12AX7,” he
said.

“Didn’t you bring the old ones?”
I asked.

“Well, when I was putting the
tubes back, one of them popped out
of my fingers, hit another one, and
they both broke,” he confessed.

I got him two more tubes, but I
was getting writer’s cramp from
making out sales slips.

“This time you may be able to
zero in on the neck of the picture
tube,” T told him, “and it’s fairly
fragile. When you break it, jump
back quickly because that glass can
really fly!”

Dean looked startled, but left
without a word. In a little longer
than his average time, he was back
again. His TV was in the car.

We carried it in. When I found
the burned out fuse and replaced it,
the set was back in action. No other
trouble showed up. Dean was quite



SENCORE

SIMPLIFIES COLOR SERVICING

NEW! CA122
COLOR CIRCUIT ANALYZER

A simple approach to a complex problem

Here is an instrument that is designed to eliminate the guess-
work in color TV servicing. A completé analyzer that pro-
vides all required test patterns and signals for testing from
the tuner to the tri-color tube, Additional analyzing signals
for injection at each stage including audio, video and sync,
brings to life a truly portable and practical TV analyzer for
on the spot service; virtually obsoleting other analyzers with
the advent of color. Sencore’s simplified approach requires
no knowledge of I, Q, R-Y, B-Y, G-Y or other hard to re-
member formulas. The CA122 generates every signal nor-
mally received from the TV station plus convergence and
color test patterns.

The CA122 offers more for less money:

TEN STANDARD COLOR BARS: The type and phase that is
fast becoming the standard of the industry. Crystal con-
trolled keyed bars, (RCA type) as explained in most service
literature, offer a complete gamut of colors for every color
circuit test.

WHITE DOTS: New stabilized dots, a must for convergence,
are created by new Sencore counting circuits. ‘
CROSS HATCH PATTERN: A basic requirement for fast CRT
convergence,

VERTICAL AND HORIZONTAL BARS: An added feature to
speed up convergence, not found on many other color gen-
erators.

SHADING BARS: Determines the ability of the video ampli-
fier to produce shades (Y Signal) and to make color tem-
perature adjustments. An important feature missing on other
generators.

COLOR GUN INTERRUPTOR: For fast purity and convergence
checks without upsetting color controls. Insures proper op-
eration of tri-color guns, preventing wasted time in trouble
shooting circuits when CRT is at fault.

NEW! PS120 PROFESSIONAL
WIDE BAND OSCILLOSCOPE

A portable wide band 3 inch oscilloscope for fast, on-the-spot
testing. An all new simplified design brings new meaning to
the word portability ...it’s as easy to operate and carry as a
VTVM. Though compact in size, the PS120 is powerful in
performance: Vertical amplifier frequency response of 4 MC
flat, only 3 DB down at 7.5 MC and usable to 12 MC, equips
the technician for every color servicing job and the engineer
with a scope for field and production line testing. AC coupled,
with a low frequency response of 20 cycles insure accurate
low frequency measurements without vertical bounce. Sensi-
tive single band vertical amplifier; sensitivity of .035 volts
RMS for one inch deflection saves band switching and guess-
ing. Horizontal sweep frequency range of 15 cycles to 150
KC and sync range from 15 cycles to 8 MC (usable to 12
MC) results in positive “locking” on all signals. New exclu-
sive Sencore features are direct reading peak-to-peak volts
—no interpretation; dual controls to simplify tuning; lead
compartment to conceal test leads, jacks and seldom used
switches. Rear tilt adjustment angles scope “‘just right’’ for
easy viewing on bench or production line.

Size: 7"w x 9”h x 1114"d. Weight: 12 lbs.

Dealer Net
(with low cap. probe)
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A must for color . .

a money maker for black and white TV servicing

ANALYZING SIGNALS: RF and IF signals modulated with
any of the above patterns for injection into grid circuits from
antenna to detector. IF attenuator is pre-set for minimum
signal for each IF stage to produce pattern on CRT thus
providing a check on individual stage gain. Sync and video,
plus or minus from 0 to 30 volts peak to peak, have separate
peak to peak calibrated controls for quick checks on all video
and sync circuits. Crystal controlled 4.5 mc and 900 cycles
audio simplify trouble shooting of audio circuits.

NEW ILLUMINATED PATTERN INDICATOR: A Sencore first,
offering a rotating color film that exhibits the actual color
patterns as they appear on color TV receivers. Locks in with
pattern selector control.

You’ll pay more for other color generators only.

Dealer Net 187.50

A must for servicing color TV in the home . . . lowest
priced broad band scope. All hand wired — all

American made




disgusted, but he was finally con-
vinced that TV repair was out of his
line.

DIY Symptoms

There are also times when DIY’s
can do things to a TV to create
symptoms that no self-respecting
TV would have of its own accord.
These are probably very rare symp-
toms, taking almost sheer genius to
accomplish, but to a genuine DIY
nothing is impossible.

For an ordinary technician to
undo what the successful DIY has

managed to do can cause plenty of
headaches. The bald spot on my
head was not caused by dandruff.

In one particular case I found a
set on the bench when I came back
from a round of service calls. No
complaint was listed and my wife
informed me that the gent who left
it just said it didn’t work as it
should. He was so right!

When I turned it on, it had lovely
symptoms. One was a loud buzz
that changed in pitch when T ro-
tated the vertical hold. The picture
had good contrast, and was stable

why
compromise?
the AMPLI-VOX

sound

golumn
lectern

meets all
your needs!

You don’t have to weigh sound system features vs. lectern features vs. budget—and

end up with a compromise.

Here's a deluxe lectern which includes a complete high volume sound system—
available for only $299! It’s powerful enough for enormous auditoriums, versatile
enough for every public address requirement, and it’s battery operated, so anyone can
use it anywhere. Check the features; compare them with any other equipment at any
price; then write for complete data, source information, and/or a no-obligation

demonstration.

Lectern Features

e Fingertip height adjustment over
10 inch range

Instant set.up, immediate performance

Sturdily constructed of heavy-duty
wood covered with scuff-proof Texolite
in rich looking black ostrich grain

Retractable wheels let you rolf it
from place to place

e Weighs only 40 pounds

Completely self-contained

Sound System Features

e 25 watt all-transistor amplifier
(40 watt peak)

e Six built-in speakers in integrated

sound column, for wide penetrating
coverage

Powered by flashlight batteries! No
plug-in; no engineer or maintenance
man required. AC adapter available

e High quality cardioid microphone
2 inputs, 2 outputs
Adapts for audience participation

AMPLI-VOX AUDIO PRODUCTS
Manufactured in USA by
PERMA-POWER COMPANY

5740 NORTH TRIPP AVENUE
CHICAGO, ILLINOIS 60646
PHONE: 539-7171 (AREA CODE 312)

Circle 14 on literature card
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and well defined, but bright vertical
retrace lines were superimposed on
it. Adjusting the contrast control
changed the lines very little, but did
affect the contrast normally. I could
black the lines out only by turning
the brightness down.

At first, 1 suspected the CRT.
This checked good. The next culprit
could possibly be a filter capacitor.
The vertical buzz in the sound
seemed to indicate this. I checked
the tubes in the vertical circuit first
though, just in case; they tested all
right.

The next thing I did was get
into the set with my scope. I found
no unusual waveforms at the termi-
nals of the electrolytic capacitors.
I checked the blanking signal at the
grid of the CRT; it was there and
in good shape.

I had noticed that several of the
molded capacitors and several re-
sistors were new. Many of the solder
joints were new and shiny. It was
evident that this set had been worked
over already. The work seemed to
be done well, so I suspected it had
been in a shop very recently. I
began to think perhaps this was one
of those sets with fleas.

The vertical circuit was checked
out next. The waveforms at key
points looked normal. T checked
further. At the plate of the video
amplifier the vertical pulses showed
up. Tracing backward, I found them
also at the grid and at the detector
output. Evidently they were get-
ting into some TF stage. Checking
through these to the AGC circuit
disclosed a prominent vertical pulse
which didn’t belong there. Still, a
voltage check of the AGC showed
normal action. Whew!

The signs indicating that the set
had just been worked on led me to
start a terminal-to-terminal check

ToWNSEND

“How much to put one of my cards
in each book you sell?”




Can you afford to guess

AT SWEEP, SYNC OR HIGH VOLTAGE TROUBLES ?

SYNC.CIR. |
& H. SYNC. |
DISCRIM.

HORIZ.
FLYBACK
| XFORMER

OUTPUT

NEW, IMPROVED SENCORE

SWEEP CIRCUIT ANALYZER

MODEL SS117

How many times do you ask, “Why do I take so long find-
ing that sweep trouble?” How often have you wondered
whether weak horizontal sync was caused by defective sync
circuit, horizontal oscillator, or sync discriminator? Can you
quickly isolate inadequate width or low 2nd anode voltage
to the oscillator, output, flyback transformer,or yoke? How
many times have you changed a good yoke by mistake?

The SS117 will pinpoint troubles like these in minutes with

tfied and proven signal injection, plus yoke substitution for

dynamic in-circuit tests. Error proof push button testing en-

ables you to make all tests from the top of the chassis with-

out removal from cabinet for maximum speed and profit on

every job.

Here are the checks the SS117 makes ...

® Horizontal Oscillator: Checked by substituting 15,750
variable output universal oscillatorfrom SS117. Signal can
be .injected at any spot from horizontal output grid to
horizontal oscillator to determine defective component.

e Horizontal Output Stage: Checked by reliable cathode
current and screen voltage checks made with adapter
socket and two push buttons,

e Horizontal Output Transformer: Checked for power
transfer in circuit and read as good or bad on meter.

e Horizontal Deflection Yoke: Checked by direct substi-
tution with adjustable universal yoke on SS117.

Homz you
¢ susy
CTON anp 'n"l::uv-

PUSH BUTTON TESTING . . .
for Color and Black and White

® Vertical Oscillator: Checked by substituting 60 cycle
synchronized oscillator.

e Vertical Output Transformer: By simple signal injection
for full height on picture tube.

e Vertical Deflection Yoke: By signal substitution for full
height on picture tube.

¢ Sync Stages: Checked by synchronizing triggered hori-
zontal SS117 oscillator from any stage. If oscillator syn-
chronizes, sync is O.K.

® 2nd Anode Voltage: A new dynamic check using simu-
lated picture tube load. C.R.T. does not need to be opera-
ting for current tests. No interpretations —read direct
from 0 to 30 KV.

e External Circuit Measurements: By applying from O to
1000 volts AC or DC to external meter jacks. Meter will
read DC or peak-to-peak volts. 0 to 300 milliamp scale
also provided for measuring horizontal fuse current.

® New features include: Large 0 to 300 microamp meter
for minimum circuit loading; all-steel carrying case with
full mirror in adjustable cover; two 115 volt AC outlets
in cable compartment.

Size: 10¥4” x 914" x 312", Wt. 10 Ibs.

$ 950
Model SS117 Dealer Net

SEE YOUR AUTHORIZED SENCORE DISTRIBUTOR

Circle 13 on literature card

SENCORE

ADDISON, LLLINOIS

Sencore Sam says . . . How can you miss . . .

EACH PACKAGED UNIT CONTAINS:

® An Easy to Follow Instruction Book Especially
Prepared and Edited by H. W. Sams.

® A complete 33 RPM, 10 inch Permanent Record
on ““How to Simplify Sweep Circuit Trouble

Shooting.”




: " CORRECT

: OFF-STANDARD

: VOLTAGE WITH

: VOLTAGE ADJUSTORS

You can’t get the best performance from
a TV set or other electronic equipment
unless it's operating on proper voltage.
The Acme Electric T-8394M Voltage
Adjustor corrects voltage over a range of
95 to 125 volts to normal 115/120 volts,
simply by turning a regulating switch.
Have a T-8394M Voltage Adjustor with
you on every service call. You can use it
for testing the line—and sell it on more
jobs than you realize. A full 300 watts.
Compact. Inexpensive. Most good supply
dealers stock them. For full information
write for Bulletin 161. SAA 3673.3027

ACME ELECTRIC CORPORATION
944 WATER ST. e CUBA, N. Y.
{n Canada: Acme Electric Corp. Ltd., 50 Northline Rd., Toroate, Ont.
Circle 16 on literature card
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Save Time
on PC Board
Repairs! .

Melted solder
disappears up
holiow tip
into tube

The ENDECO _I:Esoldering Iron
Removes Soldered Components
in seconds ...without damage!

Endeco melts solder, then removes it by
vacuum e Leaves terminals and mounting
holes clean e Resolders too e One-hand
operation e Temperature controlled for con-
tinuous use e Ideal for use with shrinkable
tubing e 4 tip sizes » Quickly pays for itself
in time saved ¢ Only $18.75 net.

SEE YOUR DISTRIBUTOR OR WRITE

ENTERPRISE
<@y > peveLopvenT
CORPORATION

1102 E. 52ND « INDIANAPOLIS, IND, 46205
Circle 17 on literature card
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of each component in the AGC
circuit. I looked for unsoldered or
incorrect connections and touching
leads. I compared each connection
with the schematic and the location
of each component with the pictorial
section of the PHOTOFACT folder.

Finally, T found that one of the
two AGC filter capacitors in this set
had been connected to the junction
of two series-connected capacitors
in the vertical waveshaping network
instead of ground.

When the owner came for his
television, I showed him that it was
working good. Then I asked, point
blank, who had worked on it before.

“Oh, my nephew did,” he told
me. “The boy is smart. He even
built himself a radio with one of
those kits.” The man admired the
picture on his TV. “My nephew
knows how to fix TV’s, too,” he
added.

“He sure does!” I agreed, and
handed him my bill.

I try to coax people to admit if
they have attempted to fix a set
themselves. Some are proud of their
efforts. If T also point out that know-
ing what they have done will help
me fix the receiver more quickly,
they will explain just what hap-
pened. Others will not admit that
they touched the set, although the
evidence is apparent.

DIY Fingerprints

Signs of tampering are usually
easy to see. I generally examine a
set for misadjusted controls. I've
also found that the DIY will often
leave the back off or will just put it
on loosely, not bothering to tighten
the screws. As a coating of dust
soon accumulates on a TV chassis,
a quick look will tell if it has been
disturbed recently.

One general habit of the DIY is
to misplace tubes. Suspecting that
this may have happened to a re-
ceiver I'm about to work on can
save me a lot of needless trouble-
shooting.

I received a call from a farmer’s
wife. I knew that Mrs. Joe was one
of those few women who will try to
fix anything themselves, so I wasn’t
surprised to find the back off of her
TV. She readily told me that a
friend had informed her that merely
changing the tubes around in a re-
ceiver will often cure some trouble
it might have.

(Incidentally, T don’t start rumors

like this. Business has been good
enough without using such tactics.)

Mrs. Joe’s set wouldn’t stay in
sync anymore and she had tried the
tube changing scheme. She had
broken a tube in the process so I
was called.

I decided to test the tubes as
I rearranged them into their proper
sockets. I noticed that the high
voltage cage had been opened and
the damper tube was missing. I
assumed it was the broken tube.

As I set up equipment to start
work, I had an audience of one little
girl. “Mama was fixing the TV her-
self,” she said. “Then she jumped
up quickly, fell over the flower
stand, and said a lot of words she
won’t let me say!”

Mrs. Joe came from the kitchen,
grinning shamefacedly.

“Blabbermouth!” she exclaimed
to her daughter. Then she asked
me, “Why did I get a shock from
that little tube? I thought it was
the picture tube that shocked you.”

“It so happens that this metal
cage contains the parts that produce
high voltage. The cage has two
purposes. One is to prevent radia-
tion from affecting other circuits;
the other is to stop people from
poking their fingers among the
parts,” T answered cheerfully. “You
probably touched the metal terminal
of this 1B3 socket which has a
direct connection to the picture tube
anode.”

“I'll keep my fingers out of it
after this,” she promised.

“When you get hurt by a TV,”
the youngster asked, “do you say
naughty words too?”

1 didn’t dare answer that.

I settled down to fix the set. It
wasn’t too difficult; checking the
tubes showed up a bad sync am-
plifier. I replaced this and the
damper tube. With all the tubes
restored to their proper sockets, the
set worked fine.

Another little trick DIY’s can
play on a serviceman is the simple
act of pulling wires loose. A yoke
lead pulled loose from the pin of the
yoke connecting plug, then carefully
pushed back in but not soldered,
once created a very nice intermittent
B-boost failure that took me some
time to locate.

After a few such experiences I've
learned to be on the lookout for
loose wires. Any lead that is ex-
posed is vulnerable. Sometimes they




RiGHT LEVEL

o
LEFT SIGNAL  LEFT LEYEL

Hove

WERATOR AND ANA

S[NCUR[ MXW%‘W MUL(T.'?:EX TOP I G
N — B o sk

ey exY

(I 13 YO
Vot et wawni
T

RiGHT SIENAL
comp. LEVE o000

Tl

LYZER
SO

STERED
SERVICE

19 TRANSISTORS
ALL CRYSTAL CONTROLLED
TRULY PORTABLE ONLY 7 LBS.

$16950

SAVE HUNDREDS
OF DOLLARS

... with the ALL ENCORE
MX129 FM STEREO MULTIPLEX GENERATOR AND ANALYZER

It has been established by all Radio and TV manufacturers that
you must have a generator of this type to service FM stereo
receivers. Here is a new field just waiting for qualified men, a
field that is growing as fast as color TV. Multiptex is simple to
service with this generator. If you can service an FM receiver,
you can service multiplex once your have the MX129.

Look atthe outstanding features of this all transistorized Sencore
unit and you will see why it is the most versatile, most portable,
most trouble free unit on the market. It is just like having your
own FM stereo transmitter on your bench or service truck. All
signals are crystal controlled and instantaneous because there
are no tubes to warm up. Powered by 115 volts AC to insure top
performance at all times.

The MX129 produces all signals required for trouble shooting
and aligning the stereo portion of the FM multiplex receiver and
can be used as a stereo demonstrator by feeding in left and right
audio signals into the jacks marked LEFT and RIGHT EXT. SIG.
This unique feature will allow you to demonstrate stereo to the
customer even when a stereo program is not being broadcast.

The MX129 becomes a complete trouble shooting analyzer
with the addition of a meter calibrated in peak to peak volts and
Decibeis. No other equipment is required for checking channel
separation or alignment. A jack marked EXT. METER is provided
for connecting the meter to the stereo speakers or at other points
after detection.

Here are the signals available on the MX129 for align-
ment, trouble shooting and analyzing:

@ FM-RF carrier with composite multiplex audio signal
just like that transmitted from the FM station: 38kc
suppressed carrier, 19kc pilot and 67kc SCA signal.
This signal available at RF output cable.

® Multiplex signal is formed by either 60 cycle or 1000
cycle internal tones for greater flexibility in testing.

@ Full control over left and right channel amplitude
(and therefore modulation). Built-in meter is used to
set controls for equal modulation of FM carrier.
Channels can be turned completely off when desired.

® 19kc pilot calibrated directly in percentage of modu-
lation; can be generated separately for 19kc amplifier
peaking by turning down left and right channels.

® External 67kc SCA (subscription) signal available at
jack marked SCA OUT (67KC) for trap adjustment.
This signal, not found on some high priced multiplex
generators, is very important on new stereo receivers
with adjustable 67kc traps.

® Composite signals, same as described above, availa-
ble on jacks marked COMP. OUT for signal injection
beyond the FM detector.

SENCORE/mmmmwm
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have been carefully reconnected—to
the wrong terminal. -

CAUTION . . . Children at Work

1 have also learned that the small
fry who intently watch a serviceman
at work in their home are the DIY’s
of the future.

I serviced for a family, none of
whom (that I knew of) would do
more than turn their television on.
1 had, at one time, been called just
to adjust the vertical hold.

This time. 1 was informed that
the sound had quit. [ tested tubes

put tube defective. Putting in a new
one did not bring the sound back.
As I listened and considered other
possible failures, I realized that even
the normal hiss and hum were ab-
sent. I expected to find a bad audio
output transformer or speaker.

The speaker was mounted in the
bottom of the console cabinet. When
I looked at it, T saw that the leads
had been cut off and neatly twisted
together.

I asked the lady, “Has the house-
hold handyman tried to work on this
set?”

“Oh no,” she quickly answered.

routinely and found the audio out-

R i+
<

N o

L8

b

A true breakthrough in product design, ATLAS SOUND’s EC-10 is an all-American value
in performance and price. Outstanding in established applications, it epens up brand-
new uses for horn speakers—in intercoms, low-power paging and talkback systems,
mobile and Citizens Band transceivers. Use instead of cones. Install these extras:

Performance—Crisp, efficient, big-speaker sound from 6 watts or less . . . clean response
from 400-13,000 cps.
Construction—All-weather design . . . high-impact plastic horn with permanent, molded-

in color...die-cast metal parts for extra strength...tough, easily adjustable, steel mount-
ing bracket . . . high-efficiency, ceramic magnet and reinforced phenolic diaphragm.

Utility—Compact (6%/s” long, 6'/s” diameter), fits anywhere . .. available in 8 or 45 ohms

... also specially designed T-3 (25-volt} and T-4 (70-volt) line matching transformers.
Speaker Price: $14.25 net
For more on the EC-10 and all your needs in public address speakers and microphone
stands, write for catalog PF.F14
ATLAS SOUND, oiiiono
N[ﬂ F1T || AMERICAN TRADING AND PRODUCTION CORPORATION
@ 1419-51 39th Street, Brooklyn, New York 11218 i
Canada: Atlas Radio Corporation, Toronto
THIRTY YEARS OF LEADERSHIP IN COMMERCIAL SOUND
Circle 19 on literature card
P. O. BOX 272 1200 5. WALNUT 5T.
BLOOMINGTON, IND. EDISON 996353

6 MONTH WARRANTEE

.50

YVorl
COMBO PLUS

9.93

All Types T.V. Tuners Cleaned, Repaired and Aligned to Factory Specifications. Same day in shop
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“] never touched it, and I'm sure
Jim didn’t.”

“Look!” I pulled the wires out
so she could see the handiwork.

“Well! 1 wonder . . . ?”

She called Dick, the thirteen year
old. When he came in, his mother
asked, “Did you do this to the TV?”

“Sure. 1 saw Charlie twist the
wires together that time the switch
wouldn’t work. That made the set
go till he got a new switch. I thought
I could get it talking for a while by
twisting the speaker wires.”

“What can I do with a boy like
that?” the mother asked.

“I suspect some manufacturers
would give a great deal to be able to
reproduce sound without some form
of speaker,” 1 replied. “See that
he gets an education. He might be
the man they’re waiting for.”

Costly Experience

Some DIY’s may sorrowfully
learn that “fixing” their own TV
is an expensive way to save money.
But I haven’t learned to accept at
face value everything they tell me
and act accordingly.

If, for example, | would install a
new CRT for each customer who
thought he needed one, I'd get a
note of thanks from the government
when my income tax return went in.

But humane impulses, and a
strong desire to avoid being con-
sidered a cheat, lead me to argue
(even with DIY’s) against putting
unnecessary parts in their TV sets.

Still, T haven’t always been right.

One DIY came in and said, 1
think I need a new picture tube.”

I've heard this so much I'm
always skeptical (but hopeful).

“You can’t really tell about that
unless you test the old one,” I told
him.

“Isn’t there any other way of
being sure?” he asked.

“No.”

“Well, what is this?” he opened
up a paper sack he had in his hand,
and 1 looked in.

“It’'s the broken neck of a picture
tube,” I answered.

“My set quit; and when T re-
moved the back. it slipped out of
my hand and broke this off. Dog-
gonit! T know I need a new picture
tube!”

When a DIY is sure he’s right, I
won’t argue with him. And you
shouldn’t either. Just accept his
money meekly. A
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CHANNEL MASTER EM RONDO

WORLD’S FIRST TRULY OMNI-DIRECTIONAL ANTENNA! There's
a real need for an FM antenna that receives stations strongly from
all directions—without a rotator. Turnstiles are supposed to do
the job—but they do not! They have weak sides that drop off up
to 8 DB.

The FM Rondo is a spectacular breakthrough in FM antennas.
It has no weak sides. It picks up strongly from all directions.
Thanks to its unique ““Tri-Di"" dipole design, the Rondo has a
roughly circular reception pattern which remains constant on all
FM frequencies; provides up to 7.4 db more gain than turnstiles;
gets more stations.

TRY THIS

for Maximum
Omni-Directional
Performance in
Fringe Areas...
at Lowest Cost:
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The Proof is in the Polar Pattern!

Rondo has true Omni-directivity
with up to 7.4 DB more gain.

Compare Rondo (solid line)
with turnstile (dotted line).
Turnstile patterns are *“‘peanut-
shaped'. Drop-offs are high as
8 DB. A single bay Rondo is as
good as a single bay turnstile
on its strongest sides—but up
to 7.4 DB better than turnstile
on its weak sides.

GREATER
POWER

ROTATOR
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by Forest H. Belt

(" you can )

MANAGE

Two months ago, the first part of
this article began the discussion of
how an ordinary service technician
could develop skill in managing his

business, and thus increase his
profits. A few who tried the steps
we suggested have taken the trouble
to tell us that these ideas really
work. The odd thing was—they
were surprised that they worked!

Certainly, they work! They are
procedures that all successful busi-
nesses—from the smallest to the
largest—use in one form or another
every day of their existence. In
presenting them in one form, we
hope to encourage every shop owner
and technician to increase his ability
to manage a business.

In the first installment, we re-
peatedly pointed out that “to earn
a profit, you must take in more
money than you spend.” We didn’t
say how much profit you should
make, for that is a matter of your
own choice. We also suggested that,
if you are making a profit that satis-
fied you, there is little need to read
what follows; obviously, you are
already a good manager. However,
if you'd like to increase your profits,
there are a number of ways you can
do so.

If our proverb of profit—earn
more, spend less—is correct, the
ways to improve profit fall into two

48 PF REPORTER/April, 1964

categories—income and expense.
Last time, we discussed a method of
analyzing your business records and
developing ways to increase income,
this time, we will discuss how you
can take clues from your profit-loss
statement to help you reduce ex-
penses. If you can cut expenses, at
no sacrifice in income or business
relations, you will increase the
money you can put into your pocket
each month.

The “Feel” of Expense

By now, I’'m sure you’re convinced
that you will need a profit-loss state-
ment if you are to manage a business
of any kind. No matter how simple
or how complicated your statement,
you must know how to get the in-
formation you want from it. Exactly
what information you get, and what
you do with this information, will
determine your success or failure.

First, let’s get the “feel” of what
we're talking about. What is ex-
pense? It’s what you pay out for
supplies. It buys the time of your
employees. It pays the rent on your
shop. It gets you a service vehicle,
and keeps it running. It pays the
phone bill. It buys the parts you
put in sets, it pays for sets you sell,
and it fills the inventory you keep on
your shelves (whether catching dust
or moving freely). Advertising and
promotion, which makes your shop
what it is and helps you to increase
your income, is an expense. In other
words, from a standpoint of analysis,
you can consider any expenditure of
your money as expense.

Expense is classified into several
categories, however, and you must
learn to distinguish one from the
other. There is current expense,
which usually can be considered as
those bills which you pay monthly.
There is cost of merchandise, a dif-
ferent kind of expense which you
pay out for items which you will
subsequently resell; money spent for
parts, accessories, and sets would
fall into this classification. Lastly,
there is long-term expense such as
money you borrowed to go into
business, the mortgage on your build-
ing, or the money it takes to keep
your test equipment up-to-date and
modern. All of these represent
money you have to pay out in one
way or another if you are to stay in
business.

What To Do About Expense

It is absolutely necessary to know
which expenses you can do some-
thing about, and which you can’t.
While we won’t go into every type
of expense you will encounter in the
electronics servicing business, we are
going to show you examples of the
type of thinking and analysis you
are going to have to do, using the
expense and cost-of-sales figures of
your profit-loss statement. Learn
how to apply this type of thinking,
and do it a little more each month;
you’ll soon find yourself classed as
a true businessman, instead of a
struggling technician.

Cost of Sales

Take a look at the profit-loss
statement shown in Table 1. Gross
sales are broken down into two
categories—Sets, and Parts and Ac-
cessories. Beneath, the Cost of Mer-
chandise is also divided into the
same categories. We can use these
figures to decide if there is anything
we can do to lower the expense of
buying the merchandise we sell—
parts, sets, or accessories.

Here’s one line of thought our
analysis might take: Are we paying
too much for our parts and the
accessories we sell? In this month,
their cost was slightly more than
61%. Turning this around, we can
figure that our gross profit from
parts and accessories was 39%—

Table 1—P-L Statement
Manth of March 1962

Gross Sales:

Sat Sales $2759 55
Parts and Accessories 958.67
Service Labar 1438 76
$5156.98

Cost of Merchandise
Sets £1942.87

Parts ond Accessories 58730
$2530007
Profit on Sales $2626.81
EXPEMNSES:
Service Salaries lax-
cluding ownarl % BE0.00
Outside Lober lont, work] 85.00
Rent 150.00
Supplies—0Ofc. & Shop 27.35
Uit itles 7379
Phone 3T.69
Vahicle Exponso 177.65
Insurance F7.50
Taxes, Licenses |proroted]  27.54
Repairs ond Maintenance 18.76
Accty., Bonking, Legol 26.75
Depraciation 41.00
Advertising and Promotion 93.85
Interest on Loans 26,87
Miscallanavs 173,647 1718.42
Met Income § 908.3%9
Owner's Withdrawal &00.00
Net Profit; % 308.39



CHECKS AND REJUVENATES ALL PICTURE TUBES
WITHOUT ADAPTORS OR ACCIDENTAL TUBE DAMAGE <

The All New

SENCO

?

CR125 CATHODE RAY TUBE TESTER

An all new method of testing and rejuvenating pic-
ture tubes. Although the method is new, the tests

performed are standard, correlating directly with

set-up information from the RCA and GE picture,
tube manuals.

Check these outstanding features and you wil
see why this money making instrument belongs on
top of your purchasing list for both monochrome
and color TV testing.

Checks all picture tubes thoroughly and carefully;
checks for inter-element shorts, cathode emission,
control grid cut-off capabilities, gas, and life test.
Checks all picture tubes with well filtered DC just
like they are operated in the TV set.

Automatic controlled rejuvenation. A Sencore first,
preventing the operator from over-rejuvenating or
damaging a tube. An RC timing circuit controls the
rejuvenation time thus applying just the right
amount of voltage for a regulated interval. With
the flick of a switch, the RC timer converts to a
capacity type welder for welding open cathodes.
New rejuvenation or welding voltage can be re-
applied only when the rejuvenate button is released
and depressed again.

Uses DC on all tests. Unlike other CRT testers that
use straight AC, the CR125 uses well filtered DC
on all tests. This enables Sencore to use standard
recommended checks and to provide a more accu-
rate check on control grid capabilities. This is very
important in color.

No adaptor sockets. One neat test cable with all six
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All six sockets, in-
cluding latest color
socket, on one neat

cable. :
Checks each gun

individually in color tubes

sockets for testing any CRT. No messy adaptors,
reference charts or up-dating is required. The Sen-
core CR125 is the only tester with both color sock-
ets. (Some have no color sockets, others have only
the older type color socket.)

No draggy leads. A neat, oversized compartment,
in the lower portion of the CR125 allows you to
neatly ‘““‘tuck away” the cable and line cord after
each check in the home.

Model CR125. .. ... ................ $69.95

MODEL CR128
For the man on
the go. Same as
above but in all
steel carrying
case .. .. $69.95

PS127 DELUXE WIDE BAND OSCILLOSCOPE

AT A

SURPRISINGLY LOW PRICE

This all new 5 inch oscilloscope offers the finest in
performance, portability and appearance. Vertical
amplifier frequency response, flat within 1 DB
from 10 CPS to 4.5 mc and only 3 DB down at
5.2 mc insures true waveform reproduction. Ver-
tical amplifier sensitivity of .017 volts RMS for
one inch deflection on wide band (without band
switching) is found only on scopes costing hun-
dreds of dollars more. High input impedance of
2.7 megohms shunted by 99 mmfd (or 27 megohms
with 9 mmfd with built-in low capacity probe),
insures minimum circuit loading. For the first time,
waveforms can be viewed in TV horizontal and
vertical output circuits with the low capacity probe
that will withstand up to 5000 volts peak to peak.
To top that, the vertical amplifier attenuator con-
trols are calibrated directly in peak to peak volts
for fast direct reading of all peak to peak voltages.

Horizontal amplifier extended sweep range from
5 to 500 ke in five overlapping steps and frequency
response from 10"CPS to 1 me within 3 DB insures
linear sweep and positive sync. External inputs for
horizontal sweep and sync, intensity modulation,
and smart two-toned case and “designer” styled
controls brands the PS127 a truly professional

oscilloscope.
$169.50
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"all you
could ask for”*

TV -FM - AM
AUDIO - ELECTRONIC
EQUIPMENT

MODEL 202
SIGNAL TRACER

N “Its sensitivity and fre
quency response impose lit-
tle or no limitations on the
types of signals it can han
dle, and it has about all you
could ask for in the way of
indicating devices.”

Check complete stages or indi-
vidual components either aurally
(5" speaker) or visually (indicator
eye with remote monitor scope
outlet) with the Model 202 Signal
Tracer.

Testing Facilities — include RF
Probe (to 300 mc); AF Probe (2 cps
to 300 kc); special noise test with
break down voltage; and watt-
meter circuit to check power con-
sumption

Substitution Unit — May be used
as audio test amplifier and
speaker; transformer substituted
in single end and push-pul! appli-
cations

Power Specifications: 110/120v
AC, 60cps; power consmuption 40
watts. Model 202 with AF Probe
only — $59.95. Model A Probe
(Signal Tracer RF Demodulator
Probe) — $4.50. Model B Probe
(Signal Tracer RF Demodulator
Amplifier Probe)—$7.50

*As reported by national Service
Magazine., Name on request.

PRECISION ELECTRONIGS, INC.
9101 King St., Franklin Park, 11,
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which isn’t bad, at all. Therefore, it
would little behoove us to spend
great lengths of time and effort try-
ing to squeeze this percentage of cost
downward, for—at best—we could
only hope to gain 1% or 2%.

Next, we’d wonder about the cost
of sets we sell. They cost us, this
month, 74% of what we sold them
for. If we want a better margin,
we’d better find a way to get them
at less cost, or quit selling them at
less-than-normal prices. However,
our gross profit margin is 26% —
again, not too bad for the type of
merchandise. At least we know
what we’ll have to do if we want to
improve the margin.

This kind of analysis could work
the other way, too. Suppose our
cost-of-sales analysis shows we were
making a 34 % profit on sets. Know-
ing this is out of line, our managerial
minds would wonder why. Check-
ing, we also note that total sales
are dwindling from month to month
—a sure sign that our selling prices
are too high, or that our set cost us
so little we must be selling shoddy
merchandise (people are bound to
find out).

The point, then, is to keep your
eye on these cost (expense) ratios,
and be ready to analyze any notable
deviation from normal. Once the
problem is found and evaluated,
remedying it is much easier; unless
it is found, no action is possible.

Current Expense

It is in the area of current ex-
penses that the cost-analyst can usu-
ally have a field day. There are so
many ways hidden expenses can get
into the profit-loss statement that it
takes years of experience to be able

to sit down and pick them all out.

Years of experience, we said.
And what is it that you're develop-
ing as you sail along through month
after month of operating your own
business? Why, of course, you're
accumulating those years of experi-
ence. And if you will concentrate
your attention on the problem of
cost-cutting just once a month, you
can eventually have your ship sail-
ing as trimly as that of any large
corporation.

Let’s take a closer look at the
comparative expense sheet shown in
Table 2. In the column naming the
expense categories, are ‘“‘ideal” per-
centage figures that relate expense to
gross sales—a generally accepted
measure of whether expenses are
too high or too low. Each expense
figure is also accompanied by its
percentage of gross sales. Three
major columns are provided for
comparisons: Last Month, which is
taken from the profit-loss statement
shown in Table 1; This Month,
which we’ll discuss; and Month Last
Year, for comparison only, which
we won’t use in our discussion.

Let's assume that we examined
our profit-loss statement last month,
made some calculations and decided
that we needed to improve our
expense record—indeed, it repre-
sented 18.3% of our gross sales,
quite a bit above the 16% we had
set for our goal.

Next, we went down the list of ex-
pense items, thinking something like:
Rent—that’s fixed and we’re stuck
with it, unless we change buildings;
besides, it doesn’t exceed our “ideal.”
Supplies—a bit high, and perhaps
we can reduce it by minding our

Table 2—Comparative Expense Sheet

| Expenses | This Month|Lost Month | Mo. Last Year |

= Figures Show |deal
Percentage of Soles

Ronk 3.0 150,00
Suppling e | 1B.65
WUtilites i &5.85
Phons 5 21.55
Vehicle Exp. 3.0 139.65
Insurnmnce 1.4 750
Toxes, Licenses S5 754
Repairs, Maint, 2
Acclg., Bank, Legal o 74.45
Depreciafion 1.0 47,00
Advertising 24 BE5.55
Interest = | 26.87
Miseellaneous 2.4 125,45
Taral Té B19.06
Saoles 5063.45

.3 150.00 .9
4 27.35 3
1.3 7379 1.4
K 3769 s
2.8 177.65 3.4
1.5 F7.50 1.5
] 27.54 5
o 18.76 4
i A6.735 E-1
.a 42.00 B
1.1 33.85 1.B
.5 2687 .5
2.8 173.67 3.4
15.3 F33.42 | 18.3
515698
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Here's the only excuse you may have for not installing the world's
best manual rotator at r REDUCED PRICES...

...you just don’t use manual rotators in your area!

Say, on the other hand, you do sell them. And believe with all your
heart in selling the very best. What else can you do then but go with
Channel Master rotators? Especially when you can now get our manual
model at reduced prices.

This is the one rotator, remember, that makes all others look like
also-rans; because it alone has the high torque to turn the heaviest
antenna array easily—plus the ruggedness to keep it on course in foul-
est weather.

For instance: In addition to simplest fingertip control, accurate re-
peatability, continuous instant direction indication, (and lots of other
good features), only Tenn-A-Liners give you:

e Built-in hard-steel thrust bearings (not soft alu-
minum parts). So friction-free the Tenn-A-Liner
will turn ice-loaded installations as heavy as
330 Ibs.

e Hard-steel precision-machined gears (not
stamped). So rugged that they won’t strip or
bind. Wiil continue to operate even in 70 mile

gale winds.
e Pushbutton *‘On-Off”’ Switch (brand-new) that
model 9520 prevents reception interference caused by wind
vibration.
...now what'’s your excuse for not calling your nearest Channel Master

distributor?

NEW! Unique Gemini Rotator/ Amplifier.
... for fast, neat 2-in-1 installations that
save you money 4 ways.

(A simple explanation of what the Gemini
is—for those dealers who have heard about
this product’s terrific profit success story).

b -

Tenn-A-Liner Fringe-Area Gemini Rotator-
Rotator Booster Amplifier

(Where’s the booster? It’s hidden in the rotator).

S =1

1

Power Supply
Automatic Centrol with Gemini Console
Console 2 set coupler

World's first all-in-one rotator-amplifier
combination! Only 1 unit on mast—1
housing on set—1 transmission line.
Choice of 2 Models:
NEW! TV/FM Gemini, Model 9518.
“TV ONLY' Gemini, Model 9527
(includes Built-in FM Trap).

Tried our superb Automatic Rotators? There's nothing
better. They'r2 available at our regular prices.

CHANNEL MASTER ROTATORS

© Channel Mester Corporation 1964 Circle 24 on literature card
nnel Master Corporation

ELLENVILLE, NEW YORK



Diodes, Rectifiers, Condensers
and Resistors
Complete variety for all makes and

madels.

Wﬂb !! ﬂL“

Philco Receiving Tubes
To fit any make, any model TV or
racio, manufactured to exact Philco
standards, thoroughly inspected. Orig-
inal factory cartons.

Universal Controls
With or without on-off switch. Stand-
ard taper, 3 inch shaft, half flat. 1
meg, 2 meg, 500 K. Complete selec-
tion. Fit Philco and other makes.

\

Rotary Switch Antenna
High gain type with 6 position switch
for best possible signal selectivity. 3
section brass dipoles. Padded cast
iron base.

I.LF. Transformers
For printed circuits, 4 lug, 5 lug or
6 lug types . . . to fit Philco or other
makes. Dependable Philco Quality.

Contact Cleaner
Philco TV and Radio Contact and Con-
trol Cleaner, Lubricant in self spray
can, complete with protective cap and
spray nozzle.

Replacement Speakers
All sizes, round, oval or rectangular
types. 3.2, 8, 16, 20 ohms. From tiny
134" to giant 15" sizes.

Philco TV Yoke
Genuine Philco TV yokes, made to
original factory specifications. Accu
rately wound and inspected. Packed
in individual boxes, ready to install.



There’s a Philco Fully Stocked N
Parts Center Near You!

Customer Confidence Begins When You Use
Gentine Philco Star Bright 20/20 Picture Tubes

ON YOUR PHILCO DISTRIBUTOR FOR ALL YOUR PARTS AND ACCESSORIES

M62A 4-speed Record Changer
Intermixes all size records. Light-
weight tone arm with retractable
scratch protection assembly and
famous Euphonics U8 cartridge.
Changer ideal for built-in installa-
tions or ““‘modernizing” record playing
equipment. Template and instructions
included.

Philco Phono Needles
A complete selection of types and
numbers for Philco and most all other
makes. Carefully made, attractively-
packaged. ALL TIP TYPES and sizes,
including Diamond. Special now avail-
able—"THE BIG 18 KIT.” This attrac-
tive compact metal case contains 18 of
the industry's fastest selling needles.

PARTS AND SERVICE OPERATIONS

PHILCO

A SUBSIDIARY OF MGZO?‘%WZ/I(M%

Your Philco Distributor
Features These Famous Makes

PHILCO ¢ PHILCO-Bendix « CROSLEY « EVEREADY Batteries
and Flashlights « CAROL Czbles « GOODRICH V-Belts <
GC Products « AUDIOTEX ¢« WALSCO Products « COLORMAGIC
Antennas ¢« PRECISION Test Equipment « SPRAGUE Capacitors

Philco Parts are Available Through a
nationwide network of Parts Distribu-
tors. Mail the Coupon Today for the
Name of the One Nearest You.

Facfor—Supervise&

Philco Parts & Service Operations
C & Tioga Streets, Phila. 34, Pa.

| am interested in receiving information about special Philco Parts offers,
prices and facts. Please send me the name of the nearest Parts distributor.

State




buying carefully; of course, it may
be high because of some large pur-
chase (such as stationery) that will
be used over an extended period.
Utilities—very high, but that’s be-
cause of winter heat; the average
will probably be okay, although it
would bear watching.

And so we continued down the
list, reasoning about this, question-
ing that, until we’d decided on a
couple of categories that might defi-
nitely need checking into—vehicle
expense and that catch-all, Miscel-
laneous. We found several items of
the Miscellaneous category that we

could reduce a bit. We also found
that we’d not been routing service
calls very efficiently, so we started
working on that problem.

The results of our actions can be
seen in the This Month column of
Table 2. We managed to cut vehicle
expense to less than 3% of gross
sales, resulting in a tidy savings of
$38. The miscellaneous category re-
flected a saving of $34.22. The
telephone charge was lowered when
we took out some extensions we’d
been letting collect dust. We also
began watching long-distance calls,
using letters when time would permit.

| than ever!

More usefu

ALL

New!

COMPLETELY
INTEGRATED

CRT 445

Checks and Corrects
B & W and COLOR
Picture Tube Troubles

THE INDUSTRY'S STANDARD

Most Widely Used Today
by Professional Servicemen

Includes all desired features. Does the job
in a few minutes right in the home without

removing tube from TV set.

SAVES CUSTOMERS —ADDS SERVICE INCOME

MAKES NEW TUBE SALES EASIER

TESTS AND REJUVENATES
all picture tubes at correct filament volt-
age from 1 to 12 volts.

TESTS AND REJUVENATES
all Hi G-2 and Lo G-2 picture tubes, in-
cluding tubes that require as low a G-2
voltage as 30 volts. Supplies all three
necessary voltages: Hi G-2, Low-1 G-2,
and Lo-2 G-2,

Givesnewlife to weak or inoperative tubes.
Checks for leakage,shorts, open circuits and
emission. Removes inter-element shorts
and leakage. Repairs open circuits and low
emission. Restores emission and bright-
ness. Life Test checks gas content and pre-
dicts remaining useful life of picture tube.
Quickly pays for itself. Net, $7495

TESTS AND REJUVENATES
110°tubes and the new 19” and 23" tubes.

TESTS AND REJUVENATES
color picture tubes, including the new
90° 23" 23BG22. Checks and corrects
each gun of color tube separately.

Subscribe fo
New

UP-DATE YOUR B&K CRT WITH THESE ACCESSORIES
Model C40 Adapter. For use with previous Models 400 and 350 CRT 5—

: to test and rejuvenate TV calor picture tubes
Picture -r-}-'LE' and 6.3 wolt 1107 picture tubes., MNet, $9.95
'lln'fprm'.?r'lon Model CRAE Adapter. For use with previous Models 400 and 350 CRT 's—
JEFKICE to test @and rejuvenate 110° picture tubes
with 234, 2,68, and 8.4 volt filaments, Met, $4.95

See Your BE&K

BaK MANUFACTURING CO.

'—7"5,.'.:'!&;“';“- OiViZIoN oF DFNASCAN CORPORATION

r -

4 EH;L.'“E'}' 1801 W. BELLE PLAINE AVE. - CHICAGD 13, ILL.
AF2 J:'ﬁ Carada. Atizs Radio Comp., S5O0 Wegold, Joronte I8, Qaf

Enpoet: Drmpure Ciparfars, 253 Broadway, Maw Yok 7, 05,4,
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The saving this month was $16.14,

Other slight reductions appeared,
too, but not as a result of our
expense-checking program. Repairs
and maintenance showed a reduction
to zero; this was coincidental, as no
equipment happened to fail during
this month. The bank charge was
slightly less, and its category showed
the saving.

All in all, we effected a savings of
$88.36 as the direct result of our
investigation into expenses. The re-
maining $46.00 reduction just hap-
pened. Sales were down slightly this
month, but our savings almost offset
the entire amount.

Salaries

There is only one way to save
money on salaries—get more for
your money. Naturally, this doesn’t
mean that you shouldn’t lay off help
if business is bad, but you’ll never
gain anything by reducing anyone’s
salary. So calculate your salaries
carefully, and be sure you get your
money’s worth from your employees.
Hire capable, trustworthy techni-
cians, pay them well, and expect
good work.

Your total service payroll, when
added to any outside service labor
charges you pay, should never ex-
ceed 55% of your service income.
If it does, better look at service
procedures and charges, and im-
prove your profit picture. (In the
example shown in Table 1, a portion
of the service payroll can be attrib-
uted to delivery of sets sold; in more
elaborate bookkeeping systems, this
would be charged to the Cost of
Sales.)

The Method

These examples naturally sound
easy, and it would be fine if every
technician could put all these steps
to work tomorrow. However, let’s
be practical; every little bit of im-
provement is going to help, so let’s
take on these improved management
practices a little at a time.

Start this month. Pick one item
on your expense sheet, preferably
something like that hazy “Miscella-
neous” category, and calculate ex-
actly what percentage of your gross
sales is required to pay that portion
of your overhead. Then decide what
a fair and proper percentage should
be, and figure out some steps you
might take to reduce your expendi-
tures to meet the new standard.
Then get to work on it.




Find it and Fix it in 19 the time!

EASILY SOLVES “TOUGH DOGS"...INTERMITTENTS ... ANY TV TROUBLE
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By Easy Point-to-Point Signal Injection, You see the Trouble

on the TV Screen and Correct it—Twice as Fast and Easy!

Simplified technique stops lost hours never recovered on
*tough dogs’’, intermittents, and general TV trouble-
shooting. This one instrument, with its complete, accurate
diagnosis, enables any serviceman to cut servicing time in half
. ..service more TV sets in less time . . . satisfy more custom-
ers . ..and make more money.

With the Analyst, you inject your own TV signals at any time,
at any point, while you watch the generated test pattern on
the picture tube of the television set itself. This makes it quick
and easy to isolate, pinpoint, and correct TV trouble in any
stage throughout the video, audio, r.f., i.f., sync and sweep sections
of black & white and color television sets—including intermit-
tents. No external scope or waveform interpretation is needed.
Checks any and all circuits—solves any performance problem.
Gives you today’s most valuable instrument in TV servicing—
proved by thousands of professional servicemen everywhere.

Available on Budget Terms. As low as $30.00 down.

Model 360 V O Matic
Automatic VOM

Model 960 Transistor
Radio Analyst

TELEVISION

BLACK & WHITE AND COLOR

Net, $32995 7

Model 375 Dynamatic
Automatic VTVM

__m & muIvision

N ANALYSTY

ANALYST

NOW wiTH KEYED RAINBOW COLOR DISPLAY

SIMPLIFIES COLOR TV SERVICING, TOO

Enables you to troubleshoot and
signal trace color circuits in color
TV sets, or facilitate installation,

Generates white dot, crosshatch
and color bar patterns on the TV
screen for color TV convergence
adjustments.

Generates full color rainbow dis-

11 N play and color bar pattern to test
SEAENE color sync circuits, check range
N ] of hue control, align color de-
HEELR modulators. Demonstrates to
customers correct color values,

T

Model 700 Dyna-Quik
Tube Tester

Model 445 CRT
Rejuvenator Tester

See Your B& K Distributor
or Write for Catalog AP21-R

K,

Circle 27 on literature card

BaK MANUFACTURING (CO.

Division of DYNASCAN CORPORATION
1801 W. BELLE PLAINE AVE. *+ CHICAGO 13, ILL.
Conodo: Atlos Rodio Corp., 50 Wingold, Toronfo 19, Onf.
Export: Empire Exporters, 253 Broadway, New York 7, U.S.A.
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