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by Robert G. Middleton

To reap the full benefits of owning an oscilloscope,
you need to be thoroughly familiar with what it is cap-
able of doing, and alert to all opportunities for finding
new ways to utilize this instrument. Another essential re-
quirement is to keep your scope in top-notch operating
condition, so you can rely on its ability to furnish dis-
tortion-free test results. A well-maintained oscilloscope
in the hands of a skilled technician is a razor-sharp tool
for cutting the toughest service problems down to size.

Amplifier Tests

Maintenance in oscilloscopes, as in TV receivers, is
largely a matter of tube replacement; however, various
circuit faults may also develop with continued use. A
series of simple tests should periodically be made to un-
cover and localize any such defects. The following
checks are especially useful:

Nonlinearity

A scope should be capable of providing full-screen
deflection without producing nonlinearity of the trace
due to overdriving of the amplifiers. To make an ac-
curate check of linearity, connect any AC voltage
source to both the vertical- and horizontal-input termi-
nals of the scope, as shown in Fig. 1. The AC voltage
may have a sine, square, or sawtooth waveform; identi-
cal test results will be obtained in any case. The fre-
quency can be 60 cycles, or any frequency within the
pass band of the scope amplifiers.

Advancing the vertical and horizontal gain controls
causes an inclined line to appear on the scope screen.

| SCOPE

&
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X

Fig. 1. Setup for simultaneously checking the linearity of
vertical and horizontal amplifiers of an oscilloscope.
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This line will be straight, as shown in Fig. 2A, if ampli-
fication is linear. As the gain controls are further ad-
vanced, the ends of the line may begin to curve (Fig.
2B), indicating that amplitude distortion is being intro-
duced. The direction of curvature shown in this photo
indicates overloading of the vertical amplifier; bending
in the opposite direction would be evidence of over-
loading in the horizontal amplifier.

Nonlinear amplification is most likely to be caused
by weak tubes, low B-- voltage, or incorrect tube bias
due to a leaky coupling capacitor. A somewhat less
probable cause is a decrease in value of an amplifier
plate-load resistor.

If overloading cannot be avoided at the highest gain
settings, the amplifiers should at least be operated so
that the nonlinearity is symmetrical (with opposite
curvatures. at both ends of the trace, as in Fig. 2B).
This is an assurance that the scope is providing the
greatest possible amount of undistorted amplification.
If the test line has a C-shaped curvature, asin Fig. 2C,
nonsymmetrical overloading is indicated. This symptom
indicates a defect such as a loss of bias on an amplifier,
which introduces amplitude distortion into all but the
lowest-level input signals.

Push-Pull Amplifier Balance

All vertical amplifiers used in scopes will ring, or
produce damped oscillations, when driven with square
waves having a sufficiently fast rise time. (See Fig. 3.)
The ringing pattern shows whether the push-pull ampli-
fiers in the scope are balanced for high-frequency re-
sponse—in other words, whether the reaction to trans-
ient signal peaks is as good as it might be.

The ringing patterns in Fig. 3 are nonsymmetrical,
indicating an unbalance in a push-pull vertical amplifier.

April, 1961/PF REPORTER 1
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sive stages have incorrect values. It is possible to obtain
flat over-all frequency response in a vertical amplifier
by compensating for a falling high-frequency response
in one stage with a rising high-frequency response in
the next stage. However, this results in rounded corners
with “steps” in square-wave reproduction. Another dis-
advantage of staggering vertical-amplifier stages is that
the stage with the falling high-frequency response will
overload on high frequencies before it overloads on low
frequencies. For instance, if a chroma (color-bar)
waveform is displayed, the 3.58-mc component will
show limiting distortion sooner than the 15,750-cycle
component.

Sometimes a low-frequency square-wave test of a
vertical amplifier shows an unsymmetrical spiking with
tilt, as seen in Fig. 5—an indication of poor low-fre-
(B) Symmetrical overloading. quency response. In such cases, look for a poor or
open plate-bypass capacitor in the cathode-follower in-
put stage. To provide the highly efficient bypassing
needed at this point, an electrolytic filter capacitor is
commonly used. When replacing this capacitor in a
wide-band scope, make sure the new unit has a low
inductance at high frequencies; otherwise, it will cause
selective degeneration that will attenuate the high-fre-
quency portions of the input signal. If square-wave or
video-sweep generator tests of the vertical amplifier in-
dicate a loss of response above 2 or 3 mc, try shunting

(A) Normal response.

Il

(C) Nonsymmetrical distortion.
Fig. 2. Results of the amplifier-linearity test.

This condition can be caused by shorted turns in a peak- a 1000-mmf mica or ceramic capacitor across the elec-
ing coil, or by incorrect inductance values. The same trolytic unit to counteract its inductive effect.
nonsymmetry is noticed if the plate-load resistors in a

push-pull stage have widely different values. Amplifier Phase Shift

If the vertical and horizontal amplifiers of an oscil-
loscope are both in good condition, neither of them
should introduce any noticeable phase shift at fre-
quencies within their region of flat response. However,
certain defects in amplifier circuits can distort the

100 000 cps signals by causing different degrees of phase shift at
different frequencies.

To detect this condition, connect the output of a
’ signal generator simultaneously to the vertical and hori-
| zontal input terminals of the scope, as was shown in
Fig. 1. Make tests at several different frequencies which
fall within the pass band of both amplifiers. At some

setting of the horizontal and vertical gain controls, an
i inclined line similar to Fig. 2A should appear on the
-

Other Square-Wave Tests

Ringing without overshoot may be observed on
square-wave tests, as illustrated in Fig. 4. Lack of
overshoot indicates that plate-load resistors in succes-

screen if there is no phase difference between the am-
plifier outputs. Any phase shift will cause an ellipse to
OVERSHOOT appear in place of the line, as in Fig. 6.

If phase shifting is observed at low frequencies,
check the coupling, bypass, decoupling, and grid-leak
capacitors in the amplifiers. To find the cause of high-
frequency phase shift, check the peaking coils, and con-
sider the possibility of a change in stray capacitance
due to faulty lead dress.

Astigmatism

A circular pattern, obtainable with the test setup
shown in Fig. 7, can be used to determine whether the

Fig. 3. This nonsymmetrical ringing pattern in square wave trace can be shurply focused at all points on the screen.
is an indication of unbalanced push-pull output stage. If some parts of the trace are always fuzzier than others,
PF .REPORTER for April, 1961, Vol. 11, No. 4. PF REPORTER s published monthly by Howard W. Sams & Co., Inc., 2201 E. 46th St., Indianapolis 6,
Indiana. Second-class postage paid at Indianapolis, Indiana, 1, 2 & 3 year subscription prices: U.S.A., its possessions, and Canada: $4.00, $7.00, $9.00. All other

countries: $5.00, $9.00, $12.00. Current single issues 35c each; back issues $0c each.
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Fig. 4. “Stepped’’ effect in square wave is produced

regardless of how the focus control is adjusted, the con-
dition called astigmatism is present.

When single-ended deflection is used to drive the
CRT, some astigmatic distortion is always present. The
input signal is applied to only one deflecting plate,
while the opposite plate remains at AC ground poten-
tial; consequently, the center of the “electrostatic lens”
travels back and forth across the screen as the signal
voltage varies. On the other hand, the electrostatic lens
remains centered on the axis of the CRT gun in a
double-end deflection system, because the average value
of the push-pull drive signal in this system is zero re-
gardless of the value of signal voltage. Therefore,
double-ended deflection minimizes astigmatic distortion.

Some scopes contain an astigmatism control for
minimizing focus variations. Since it interacts with the
focus control, the two adjustments should be *“rocked
in” for the best over-all results.

Nonlinear Sweep

When a 60-cycle sine-wave display appears com-
pressed at the right, as seen in Fig. 8, the sawtooth de-
flection waveform is being distorted by poor low-fre-
quency response in the horizontal amplifier. As a rule,
the trouble is easily corrected by using larger coupling
capacitors. Note, however, that a nonlinear sweep can
also result from lowered plate-supply voltage to the
horizontal oscillator, which forces the oscillator tube to
operate in its nonlinear region.

Heater-cathode leakage in the CRT puts AC on the
cathode and causes intensity modulation of the electron

\\\\

* a5

Fig. 5. Unsymmetrical spiking and tilted tops in this
square wave are the result of low-frequency attenuation.

Fig. 6. In the amplifier test of Fig. 1, phase shift will
cause an ellipse to appear in place of a straight line.
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by an uneven frequency response in the vertical amplifier.

-OV 60 v
TEST VOLTAGE
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3-30 mmf

Fig. 7. To check for astigmatic distortion, put this circular
trace on the CRT screen; check the focus all around.

beam. The trace appears as seen in Fig. 9.

Vertical Amplifier—Over-All Response

If a sweep generator covering the video-frequency
range is available, it can be used to check the frequency
response of a vertical amplifier. This test, which is
especially valuable in wide-band scopes, follows the
same procedure as for a fesponse check of a video
amplifier in a TV receiver. Fig. 10 shows a typical re-
sponse curve as it would be displayed on the screen of

Fig. 8. When one side of waveform appears compressed,
suspect nonlinearity in the horizontal sweep circuit.

Fig. 9. Heater-to-cathode leakage occurring in cathode-ray
tube commonly causes intensity modulation of the trace.

April, 1961/PF REPORTER 3
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(A) Test-equipment connections.

(B) Vertical-amplifier pattern.

Fig. 10. Frequency-response check of amplifier.
" the scope being tested.

Vertical Amplifier—Stage-By-Stage Check

Trouble in a vertical amplifier is often isolated most
easily by making a stage-by-stage check of frequency
response. This test usually requires driving a double-
ended stage from a single-ended generator. However,
this is readily done with the use of a bypass capacitor,
as shown in Fig. 11.

The stage shown in the diagram normally receives
two identical, but out-of-phase, input signals (Nos. 1
and 2) from the preceding stage. A temporary con-
version to single-ended drive can be made by shunting
a .25-mfd capacitor from the No. 2 grid to ground, and
attaching the “hot” lead of the generator to the No. 1
grid—or vice versa. The common cathode resistor then
provides paraphase inversion, and the stage operates
as if it were being driven from a double-ended source.

Since the output from this type of sweep generator
is generally limited to 0.1 or 0.2 volt, the test does not
result in very much pattern height on the screen. How-
ever, even a quarter or half inch of deflection is suffi-
cient to reveal whether the stage has an adequate fre-
quency response or whether one side of the amplifier is
defective.

HIGHERIE

[T s

Fig. 12. In a DC scope, any change in input DC voltage
level causes trace to be deflected either up or down.
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Fig. 11. Push-pull amplifier converted to single-ended
drive to permit stage-by-stage frequency-response test.
DC-Amplifier Maintenance

“DC scopes” have no blocking capacitors anywhere
in the path from the circuit under test to the vertical
deflection plates; therefore, as Fig. 12 shows, the trace
line will be deflected up or down by any DC voltage
applied across the vertical input terminals of the scope.
Because of this action, DC amplifiers require a little
more attention than capacitively-coupled amplifiers.

Trouble in the power supply is more quickly appar-
ent in a DC scope than in an AC scope. Since the di-
rect-coupled amplifiers operate as a chain, with one
stage obtaining operating voltages from the next stage,
any deviation in supply voltage is likely to affect the
centering of the trace. Similar behavior can result from
defects such as off-value load resistors, which would
have a much less noticeable effect on AC amplifiers.

You will often notice that the trace line in a DC
scope will move up and down as the vertical-gain
vernier control is turned. To provide a means of stabi-
lizing the resting level of the CRT beam, scopes of this
type usually include a vertical-balance potentiometer.
This adjustment should be set in the following manner:
First set the vertical-gain vernier at minimum, and use
the vertical-centering control to bring the trace exactly

TEST VERT
PROBE INPUT

1 meg > }
* 1
20

mmf
%

* TYPICAL VALUES

Fig. 13. Equivalent input circuit appearing across the
vertical-amplifier terminals of a typical service scope.



to the middle of the screen. Then advance the gain
vernier to maximum, and note how far the trace shifts
up or down. Adjust the balance control, and again
check the amount of trace shift occurring between maxi-
mum and minimum gain settings. Continue to operate
the balance control until the shifting has been reduced
to a minimum.

This adjustment should be made only after the scope
has been warmed up to the point where the plate re-
sistances of all vertical amplifier tubes have become
stabilized. After installing new amplifier tubes, age
them overnight before attempting to make balance ad-
justments. It is sometimes helpful to select tubes with
extra care for use in DC scope amplifiers, since some
tubes will be found to produce slight drifting even after
they have been aged.

Up-and-down drifting of the trace line in an AC
scope can be corrected much more easily—replacement
of a leaky coupling capacitor will usually do the trick.

Input Attenuators for Wide-Band Scopes

To maintain linear amplitude calibration and flat
frequency response in a scope, the role of the input cir-
cuit is as important as that of the vertical amplifier.
Every scope has some input resistance and capacitance,
which effectively shunt the vertical-input terminals (Fig.
13). These quantities should be held constant, with the
resistance as high as possible and the capacitance as
low as possible, in order to minimize and standardize
the loading effect on the test circuit.

However, the input to the vertical amplifier must be
variable to compensate for different strengths of input
signal, and this complicates the problem of stabilizing
the input resistance and capacitance. Some older scopes
had a simple 1-megohm potentiometer (Fig. 14) to
attenuate the input signal. This arrangement took care
of the input-resistance problem, since the entire potenti-
ometer was permanently wired across the probe termi-
nals; however, the input capacitance still presented
some difficulty. Stray wiring capacitances Cl1 and C2
across the upper and lower sections of the potentiometer
remained practically constant, even though the resist-
ance ratio between these sections could be changed at
will. Then, for input-signal frequencies high enough to
find a relatively low-impedance path through C1 and
C2, the amount of attenuation provided by the input
network would not be the same as for lower frequencies.
This limitation on flat response made the circuit of Fig.
14 suitable only for scopes with narrow-band vertical
amplifiers.

Step Attenuators

To provide better frequency compensation and other
advantages, modetn scopes generally use a switch-type
step attenuator in combination with a limited-range
vernier potentiometer. The simplest type of step attenu-
ator, which provides either straight-through coupling
of the signal or reduction by a factor of 10, is shown
in Fig. 15. The total input resistance is still 1 megohm,
but it is divided into 900K and 100K sections (R1 and
R2) to give the desired 10-to-1 attenuation for low
frequencies. Trimmer Ct can be adjusted so that the
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Fig. 14. Simple potentiometer-type vertical attenvator
is suitable only for scope with narrow-band amplifier.
time constant of Ct and R1 is equal to that of stray
capacitance Cs and R2; when this is accomplished, the
attenuation ratio of 10:1 is maintained over an ex-
tended range of high frequencies. It is sometimes neces-
sary to add a fixed capacitor in parallel with Cs to
achieve the proper balance between the two time-con-
stant circuits.

A more elaborate three-step circuit (Fig. 15B) of-
fers attenuation factors of 10 and 100. The high-fre-
quency attenuation is regulated by two trimmers in
series. In practice, they are adjusted to obtain proper
amplitude division of a high-frequency input signal,
usually 100 kc; for the details of this procedure, the
serviceman should consult the instruction manual for
the particular scope in question. Since the trimmers
tend to interact, they must be “rocked in” for best re-
sults.

The circuit of Fig. 15B cannot be adjusted for per-
fect high-frequency response, since the presence of stray
capacitance Cs across the amplifier input tends to intro-
duce an error. On the X10 range, note that Cs is in
parallel with both C2 and C3, and in series with C1
only; on the X100 range, Cs is in parallel with C3 and
in series with both C1 and C2. Because of this discrep-
ancy, the settings of Cl1 and C2 are somewhat of a
compromise.

TEST
PROBE

(A) Two-position circuit.

TEST
PROBE

X1

g00 @%1-10 mmf

—

VERT
INPUT

J X10
IS @Ta—so mmt

+

@l

X100

L —

100 mmf

(B) Three-position circuit.

Fig. 15. Simple step-type vertical attenuators.
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Fig. 16. A more elaborate version of the three-step at-
tenuator, as used in the modern wide-band oscilloscopes.

A circuit often used in wide-band scopes (Fig. 16)
overcomes this limitation by using an independent RC
network for each range of the step attenuator. This al-
lows full compensation for stray input capacitance on
every switch position. In the circuit shown, note that an
input resistance of 2 megohms is maintained at all
times. The resistors customarily have 1% tolerance,
and seldom change value unless excessive input voltage
is applied.

In all of the above circuits, the shunt capacitance
of the test cable does not affect the trimmer settings,
because it does not contribute to the stray capacitance
across individual sections of the attenuator. However,
it must be taken into account in determining the over-
all input capacitance of the scope. Substituting straight
wire leads in place of a coaxial cable will reduce the
total input capacitance, but usually at the expense of
introducing stray signal and hum pickup. Therefore,
some sort of further isolation is necessary as a remedy
for capacitive loading of critical high-frequency circuits.

Vernier Attenuators

Even when correct frequency response has been
preserved all the way from the probe tip to the output
of the vertical step attenuator, it can still be lost in pass-
ing through the vernier gain-control circuit that lies be-
tween the step attenuator and vertical amplifier. A high-
resistance potentiometer is not suitable as a vernier in
wide-band scopes, for the same reasons which were
pointed out in connection with Fig. 14. The resistance
must be kept low (only a few thousand ohms) to nul-
lify the shunting effect of stray capacitance across the

CATHODE FOLLOWER
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Fig. 17. Simplest version of cathode-follower circuit used
as vertical vernier attenuator in oscilloscopes.
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control at high frequencies. Accordingly, some means
is needed for transforming the high-impedance output
of the step attenuator into a low-impedance input for
the vernier. A cathode follower is commonly used for
this purpose.

The simple attenuator circuit in Fig. 17 has good
frequency response, but the amplitude loss in the cath-
ode-follower circuit is considerable. Less signal is
wasted if the value of the fine-attenuator control is in-
creased, but the shunt capacitance then becomes a
problem at higher frequencies. It is possible to compen-
sate for this effect by adding a series peaking coil sim-
ilar to those used in TV video amplifiers (Fig. 18A),
but this compromise solution is not absolutely satis-
factory because the high-frequency response tends to
vary slightly with the vernier-control setting. Flatter
response can be achieved by using a very low resist-
ance, as in Fig. 17, and making up for the amplitude
loss by using a higher-gain vertical amplifier.

One slight disadvantage of the simple circuit in Fig.
17 is that the waveform pattern tends to “bounce”
whenever the vernier control is turned. The control
carries the DC plate current of the cathode-follower
tube as well as the signal current, and a DC surge is
passed on to the vertical amplifier whenever the control
setting is disturbed. This drawback can be overcome by
using split AC and DC loads, as in Fig. 18B. Since only
AC is present in the fine-attenuator control, no pattern
bounce occurs. The only trouble with this arrangement
is that the shunting effect of the DC-load resistor fur-
ther increases the signal loss in the cathode follower.
Once again, a reasonable compromise between ampli-
tude and frequency response can be obtained by using
a peaking coil in series with the output lead.

A number of troubles can develop in the cathode-
follower circuit of a scope after long use. Here are
some of the more common defects, with their remedies:

The electrolytic plate-bypass capacitor (Fig. 17)
must maintain the plate at AC ground for all frequen-
cies from 30 cps to 4 or 5 mc. When this unit loses
capacitance or develops a high power factor, low fre-
quencies will be attenuated; for symptoms of this trou-
ble, refer again to Fig. 5.

The 25-mfd coupling capacitor in Fig. 18B must
easily pass all frequencies within the pass band of the
vertical amplifier, and also must have low DC leakage
in order to avoid “pattern bounce.”

If the pattern jitters as the fine-attenuator control
is turned, the potentiometer is probably noisy and due
for replacement. Erratic action is sometimes the fault of
“cadmium growth,” a condition in which the cadmium
plating of the case or cover forms whiskerlike exten-
sions which reach out and touch the resistance element.

Clipping or limiting of waveforms at low settings
of the vernier control is a sign of overloading in the
cathode-follower stage. The higher the plate-supply
voltage to this circuit, the lower you can operate on the
control range. To be on the safe side, however, it is a
good practice to operate the fine-attenuator control at
a relatively high setting, and use the step attenuator to
reduce the signal strength as needed.

With the input attenuator networks properly main-



tained and calibrated, the amplifiers kept in trim to as-
sure linear operation, and a suitable probe attached
to the input terminals, your scope is ready to tackle
any job you want it to do.

Special Scope Applications

The usefulness of the oscilloscope does not stop
with signal-tracing and visual alignment, but extends
to hundreds of additional specialized applications. In
practically any situation calling for a measurement or
comparison of AC voltage amplitudes and waveshapes,
intelligent use of a scope can lighten the serviceman’s
work load and increase the accuracy of his test meth-
ods, One example will be sufficient to illustrate the
wide range of advanced scope techniques that can be
devised for use in the service shop.

Percentage of Modulation

A scope with a calibrated CRT scale provides a
highly convenient means of checking amplitude-modu-
lated RF signals to determine the percentage of modu-
lation. One valuable application of this test is in main-
tenance of shop signal generators.

A service-type wide-band scope permits direct ob-
servation of carrier signals at frequencies up to 4 or
5 mc. When the scope is synchronized at some audio
frequency which provides a clear view of the modula-
tion envelope, as in Fig. 19, the approximate percent-
age of modulation can be quickly determined by com-
paring the amount of envelope fluctuation with the total
RF-signal amplitude. (This assumes that the scope has
a flat response, so it can provide equal gain for the RF
and modulating signals.) Note that the positive and
negative peaks in Fig. 19 are not symmetrical, indicat-
ing that the RF wave was modulated in a nonlinear

CATHODE FOLLOWER

60 uh

15K > » TO VERT

FINE AMP
ATTENUATOR
40000
(A) With series peaking coil.
CATHODE FOLLOWER
25 mfd
=3 1l
+ir
FINE
TO VER
ATTENUATOR ‘AMPE i
10K 200009

(B) With blocking capacitor to prevent “bounce.”

Fig. 18. Modified cathode-follower circuits.
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Fig. 19. Amplitude-modulated 455-k¢ signal viewed on a
wide-band scope, using only a simple direct probe.

manner. Less than perfect symmetry is acceptable for
ordinary signal-injection and RF-IF alignment tests, as
long as the over-all percentage of modulation is not re-
duced to a point where the audio output becomes too
weak to use. However, an output as unsymmetrical as
the “horrible examples” in Fig. 20 {taken from a shop-
constructed RF génerator at various frequencies) should
not be tolerated.

If the frequency of the RF signal you wish to check
is too high to be viewed directly on a wide-band scope,
you can still determine the percentage of modulation
with the aid of a DC scope and a demodulator probe.
(The response of some probes is virtually flat up to 150
mc or higher.) DC scope operation is specified in or-
der to take advantage of the effect which was demon-
strated in Fig. 12—a vertical shifting of the trace line
acccrding to changes in DC voltage.

As shown in Fig. 21, the audio-modulated RF in-
put to the demodulator probe is rectified and filtered,
and the resultant output is direct-coupled to the vertical
amplifier of the scope. This signal has an AC compo-

Fig. 20. Three examples of distortion in the amplitude-
modulated output of a shop’s homemade signal generator.
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nent which represents the audio modulation, and also a
DC component which corresponds to the average volt-
age.
With no signal applied to the scope, the trace comes
to rest at some definite level, indicated by the zero line
in Fig. 22A. Then, if the demodulator probe recovers
the positive half cycles of an RF signal, the positive
DC component of the output deflects the entire trace
upward from the original zero level (Fig. 22B). The
percentage of modulation can then be determined by
noting the position of the negative peaks in the AC
waveform with respect to both the present and former
DC levels. In Fig. 22B, the peaks are midway between
the old and new levels, so the downward deflection
produced on the negative half-cycles of AC voltage
equals 50% of the DC voltage. This corresponds to
50% modulation. If the negative peaks reached down
all the way to the zero level (Fig. 22C), 100% modu-
lation would be indicated. Other percentages can be de-
termined by careful attention to the scale on the scope
screen; for instance, if the DC level rises by 10 squares,
and the negative AC peaks extend only two squares
below this level, the percentage of modulation is 20%.

The negative half of the RF waveform can be re-
covered in a similar way, by merely reversing the polar-
ity of the crystal diode in the demodulator probe. Inter-
changing the probe leads will not give satisfactory re-
sults, since the probe and the RF generator are both
single-ended circuits (with one side grounded). If you
have any suspicion that the modulation has poor sym-
metry, it would be advisable to check both the positive
and negative portions of the envelope.

This modulation-percentage check can be used to
good advantage in TV troubleshooting, to analyze the
cause of buzz in the sound. Theoretically, no amplitude
modulation is present in the 4.5-mc FM signal fed to
the sound detector, but practical circuits do contain a
greater or lesser amount of AM. Most of it consists of
sync-pulse information which was incompletely sup-
pressed by the sound take-off circuit; thus, amplitude
modulation is recognized by “sync buzz.”

When the input signal of the sound detector is
checked with a demodulator probe and DC scope, the
trace will rise or fall to indicate the average signal level;
in addition, vertical sync pulses may be visible if an
appreciable amount of AM is present (see Fig. 23).
Most types of sound detectors will further suppress
these pulses, but the amount of buzz from the speaker
will still be proportional to the amount of AM entering
the detector. The pulse amplitude can be minimized by

== =)=
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(B) 50% amplitude modulation.

(C) 100% amplitude modulation.

Fig. 22. Modulation-percentage readings on CRT.

rectly adjusting the fine tuning, and making sure that
the antenna is not distorting the input signal to em-
phasize frequencies in the video-carrier region.

The “buzz pulses” usually extend roward the orig-
inal zero-volt level, indicating a decrease in the percent-
age of modulation. In some receivers, turning the con-
trast control will cause the pulses to collapse and then
extend in the other direction—away from the zero-volt
level. This indicates overloading in the video amplifier.
At one critical point, the “downward” pulse modula-
tion introduced in the video detector is exactly can-
celled by “upward” modulation due to increasingly non-
linear operation of the video amplifier, resulting in
momentary relief from buzz. However, the picture qual-
ity is not acceptable at this point, and repairs are
needed. Correcting the tendency to overload may take
care of the buzz; if not, further testing and alignment
should be attempted.

This test for percentage of modulation may be a
“new wrinkle” in scope use to many readers, but it is

.only a small sample of what this versatile instrument

can do if given a chance. The servicemen who are get-
ting their money’s worth from scopes are not content
to check for the presence of waveforms at standard
test points—they are investing time in figuring out new

properly aligning the video and sound IF stages, cor- ways to speed troubleshooting. A
W f\ \/ \
250 i
| o 100K \ SCOPE :
| R 7 " VERT r LY Y
FROM ’ SCOPE k
GENERATOR TINBA ’ GND

Fig. 21. High-frequency RF signal can be checked for per-
centage of AM using demodulator probe and DC scope.
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Fig. 23. Amplitude-modulation test can be used to detect
presence of sync buzz in TV sound-detector input.
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- MAKE ANY |
~ TV-FM ANTENNA
~ AN ELECTRONIC

ANTENNA'!

New Jerrold DE SN@WER Model 202
Increases Gain of Any Antenna 10 TIMES!

Out of the Jerrold laboratories, where the famous DSA-132 was
born, comes the ultimate in signal preamplifiers for all channel
TV (VHF) and FM reception. By combining two frame grid 6DJ8
dual triodes in a special low noise circuit, Jerrold’s new DSA-202
develops minimum 20 db gain (10 times) on all TV channels and 8db
(min.) on FM . . | triple the gain developed when using one 6DJ8.
Also featured is a new lightweight iridite-aluminum weather-
proof housing; no-strip twin lead terminals; and sliding access
panel. All new high output remote power supply reduces a 117v
AC to a safe 22 volts which goes up same cable that amplified
signal comes down.

Only Jerrold assures you of proven reliability and unequaled per-
formance based on more than a decade of designing and producing
mast mounted preamplifiers . . . more Jerrold De-Snowers are in
use today than all other makes combined.

See your Jerrold distributor or write
for eight page booklet No. 435-286

ELECTRONICS CORPORATION - Distributor Sales Division
Dept. IDS-137, Philadelphia 32, Pa.

Jerrold Electronics (Canada) Ltd., Toronto
Export Representative: CBS International, New York 22, N.Y.

&

Includes new power
supply model 407-P.
Has ‘‘on-off” switch
and handy cable com-
pensating control.

Two 6DJ8 tubes de-
velop 20 db gain (min-
imum) on ali TV (VHF)
and FM channels.

'rK

Output uses shielded
coax. to eliminate an-
tenna feed-back and
interfzrence pick-up on
down-lead.

Aprd,. 1961/PF REFORTER 9



including ElectrOnic serViCing

VOLUME 11, No. 4 CONTENTS APRIL, 1961

Getting the Most From Your Scope Robert G. Middleton 1
Speciol Book Section—8 pages of ideas for keeping
your scope in tip-top condition, judging its capabilities,
and finding new uses for if.

Letters to the Editor 14

Special Analyzers 22
for TV Troubleshooting

Modern equipment designed especially for TV test-signal
injection or circuit analysis provides quick ways
to localize trouble.

Old Faithfuls’’ of the Bench 24

Across the Bench—How could servicemen get along without
everyday instruments such as meters and component testers?

How to Select Test Equipment LesDeane 26
Notes on Test Equipment—Suggestions for interpreting
specifications to determine whether a particular instrument
meets your own requirements.

The Professional Touch in Kit Building 28

Close attention to details of construction ensures
reliability in the finished equipment.

Using Communications Test Equipment Forest H. Belt 30
RF wattmeters, frequency meters, special test sets, and
DC power supplies are among the items needed for
servicing two-way mobile radios.

Getting the Most From Your VIVM Marvin Tepper 32

Shop Talk—An “anatomy lesson’’ on a typicol unit, with a
troubleshooting chart for correcting faulty operation.

Do You Really Have the Joe A. Groves 34
Test Equipment You Need?

Dollar and Sense Servicing—Give this question a second
thought; could you add any instruments that would help you
service more easily and profitably thon you do now?

The Electronic Scanner 40
Test Equipment Crossword Puzzle John A. Comstock 42

What? A Wattmeter for Servicing TV? Ray Kiefer 44
Quicker Servicing—Without even taking the back off the
set, you can diognose many TV ills by checking the
power drawn from the AC line.

Pitfalls in Meter Readings Frank Hadrick 48

Are you aware of all the foctors that can offect the
accuracy of voltage and resistance measurements?

Industrial Electronic Test Equipment Alan Andrews 52
An introduction to the most widely-utilized instruments
employed in industrial servicing.

The Troubleshooter 60

Service Dealer Advertising Program 63
Number 4 in o series.

Product Report 86

Free Catalog & Literature Service 88

Monthly Index on free literature card
ABOUT THE COVER

Making effective use of test equipment is o -
key factor in efficient electronics servicing. 4Apr REPORTER
With this point in mind, we’ve prepared o
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maintaining all types of test instruments
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activities. Every feature, from the special
8-page oscilloscope section to ““The
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help you gain maximum benefits from
your test equipment.

Eioctronic Servicing|




1esT EQUIPMENT by, SPRAGUE vorvos warsest
TCA-1 TRANSFARAD*

THE FIRST ANALYZER SPECIFICALLY DESIGNED TO
SAFELY TEST TRANSISTOR CIRCUIT CAPACITORS

@ CAPACITANCE BRIDGE measures 1uuF to 2000xF in five overlapping
ranges. Only 0.5 volt is applied to the bridge from a continuously
adjustable power supply. The voltage across the capacitor is less than
this applied voltage, the amplitude depending on the capacitance be-

—_— mnsmnn cmmuu NGy
L

ing measured. No possibility of overheating or deforming any low
voltage capacitor during measurements.

® INSULATION RESISTANCE directly read from 50 megohms to 20,000
megohms. Only 25v d-c is applied, permitting measurements on low

voltage ceramic, mica, and film copacitors. IR of ceromics rated be-
low 25v may be calculated from leakage current measuremanis af
exact roted voltage.

The Spl’GgUe TCA-] is speciﬂcally designed to safely & LEAKAGE CURRFNT meus.u.red éxref'ly on meter at exact rated d-c
voltage of capaciter. Sensitive circuit makes full scale measurements

test capacitors such as tantalum capacitors, low- from 0.6 jta to 600a in seven ranges.
leakage aluminum electrolytic miniatures, low volt-
age ceramics and low voltage paper and film
capacitors used in transistor and other low voltage
circuits. No industrial laboratory or modern elec- ) )

tronic service shop can afford to be without onel @ FERIECNE BRI B b alere encoptorion

MODEL T(A-I TRANSFARAD 'IIS VA(/60 Cy $197.50 net of the critical bridge-null amplifier insure long-time stability.
MODEL TCA_'IRM FOR RACK MOUNTING ® BINDING'POSTS are.:hielded against strays, assuring greater ac-

. . . L . curacy during low capacitance measurements.
Electrically identical with the standard instrument Model TCA-

® POWER FACTOR measured by Wien bridge from 0 to 50 per cent.

® MAGIC EYE null detector in high-gain amplifier has sensitivity con-
trol permitting accurate measurement of small capacitors.

IRM has a standard 19” w. x 10% " h. panel so that it can be ® FOR SAFETY the capacitor under test is automatically discharged

mounted in the conventional relay rack. after testing. Three wire line cord grounds instrument case.

MODEL TCA-TRM ... $207.50 net ® OPERATING PROCEDURES aré clearly shown on cenvenient pull-out

*Trademark slide.

r"h ! S | &« CAPACITANCE BRIDGE measures yp to 2000
‘ : | mf in five overlapping ranges. The special 1 mmf

to 100 mmf range is exclusive with the Tel-Ohmike.

@ INSULATION RESISTANCE directly read on
large meter up to 20,000 megohms for papers,
ceramics, and micas. No guessing with neon lamps.

@ LEAKAGE CURRENT of electrolytics measured
directly on meter, with exact rated voltage up to
600v. applied from continuously adjustable power
supply. Two ranges: 0-6-60 ma. No guessing on

',:' - eye-width or counting lamp blinks!
L* ' im : e POWER FACTOR of electrolytics measured
i — by Wien Bridge up to 55% in three ranges.

The TO 5 TEL- OHMIKE capacitor analyzer is a must .
for checking all capacitors except special low volt- ¢ TURNS RATIO SCALE to measure turns ratio

age transistor types. The TO-5 is a moderately of power and audio transformers.

priced instrument with laboratory quality and ac- o MAGIC-EYE TUBE simplifies bridge balancing
FUfGCY—fhe_ highest accuracy of any instrument of for capacitance and power factor measurements.
its type available to the service trade!

o PUSH-BUTTONS for instant range selection,
MODEL TO-5RM FOR RACK MOUNTING also discharge capacitors for safety upon release.

e ——

Electrically identical with
the standard instrument, |
Model TO-5RM has a stan-
dard 19” wide x 10%”
high panel so that it can
be mounted in standard
relay racks.

% e MODERN CASE finished in two-tone gray;
i measures 87" high, 14%” wide, 61%” deep.
{
|

Weight only 12V, pounds.

3 MODEL TO-5. 115 VAC/50-60 cy.... .. $92.50 net
Model TO-5RM.....$102.50 .4 g e Model TO-5X............... 115-230 V/25-60 cy ... ... 98.75 net

SEE THEM AT YOUR SPRAGUE DISTRIBUTOR
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For window-size blowups
of this message, send 10¢
to Sprague to cover han-
dling and mailing costs.

YOUR NEIGHBORHOOD TV-RADIO TECHNICIAN

PF REPORTER/April, 1961
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More than 5600 ft. of circuitry ... 590 parts...
and he has to know how to fix 'em all!

YOUR TV SET is the most compli-
cated piece of equipment you’ve ever owned.
It represents a considerable investment of
money. It provides your family with a wealth
of entertainment pleasure. Youvalueithighly.

Nobody is more aware of these facts than
your neighborhood TV-Radio technician.
And because he stakes his reputation on your
satisfaction, he strives to be worthy of your trust
in him. He achieves this by years of training
and practice in electronic theory and appli-
cation. He equips himself with expensive but
essential test equipment, tools, and service

manuals. He spends countless hours keeping
up-to-date on new developments, new cir-
cuits, new trouble-shooting techniques.

His training and experience qualify him as
a modern, professional expert. As such, he
asksafair, professional price for his services.
Since he will not use cut-rate methods or cut-
rate parts in your TV set, he cannot offer
cut-rate prices. Remember, you get only your
money’s worth in TV-Radio service. When you
are taken in by a “"bargain-type” offer, you can
expect to get “bargain-type”’ service. BEWARE
THE SERVICE BARGAIN/

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



PICTURE OF A
SERVICE-DEALER
MAKING A

6.90 PROFIT §

IN 6 MINUTES |

WITH A
JFD EXACT RE

’LACEMENT

TV ANTENNA INSTALLATION”,/ 5
FOR GE DESIGNER PORTABLE -

The Place: Almost any service shop
The Time: Any time between 8 A. M. to 6 P. M.

The Produc

JFD EXACT REPLACEMENT NO. TA362 (GE dipole)
one of 62 JFD O.E.M. antennas for portable TV sets

now available from your local JFD distributor.

The
Facts: srp 362

Your actual selling price
(no phony lists) .

Dealer cost at 409, off
Profit on sale .

$9.75
5.85
3.90

Installation charge . 3.00

TOTAL PROFIT . $6.90

You earn a double profit: a full mark-up profit on
the antenna sale—and a profit on the installation
Your customer gets the antenna that’s built pre-
cisely for his set—you get rid of low-profit ‘‘rabbit
ears” and the cut-throat competition that goes
with them.

[
The AldSo Complete listings in SAMS Photofact §

folders...plus exclusive Exact Replacement Antenna Guide
for portable and toteable TV’s (printed by the Howard W.
Sams & Co., Inc.) provide you with finger-tip reference
data. See your JFD distributor for your aids or write
direct to JFD.

The Moral: Get your JFD PA500 and PA515

Exact Replacement Kits today from your J FD distributor
and start earning yourself a fair share of the 3,500,000 dollar-
portable antenna replacement market. Remember, next to
receiving tubes, the antennas of portable and ‘“tote-able’’
sets require the most frequent replacement.

MAIL THIS COUPON FOR YOUR JFD EXACT REPLACEMENT PROFIT PORTFOLIO!

JFD ELECTRONICS CORPORATION

THE BRAND THAT PUTS YOU IN COMMAND OF THE MARKET

JFD ELECTRONICS CORPORATION
6101 Sixteenth Avenve, Brooklyn 4, New York
JFD International, 15 Moore Street, New York, New York
JFD Canada, Ltd., 51 McCormack Street, Toronto, Ont., Conade

6101 Sixteenth Avenue, Brooklyn 4, N. Y,
Gentlemen:

O want 1o participate in the JFD Exoct Replacement
Profit Plan. Send me full detoails.

[0 Also send me the name of my local JFD distributar,

(3 Send FREE JFD 1941 Exact Replacement Wall Chart,

The name of my local JFD distaibutor is:

NAME

ADDRESS

ary STATE

April, 1961/PF REPORTER




PRODUCTS
FOR

MODERN
LIVING

PLUG-IN TYPE
PORTABLE

INVERTERS

MODELS

6-RMF {6 volts) 60 to 80
watts. Shipping weight 12
Ibs. DEALER NET

PRICE $33.00

e Dictating Machines 12T-RME (12 volts) 90 to
eSmall Radios 125 watts. Shipping weight
e Electric Shavers 121bs. DEALER NET
e Heating Pads, etc PRICE $33.00
*Addittonal Models Available

@ “A” Battery
ELIMINATOR

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

A.C. HOUSEHOLD ELECTRICITY
Anywhere .. in your own cor

Operates Standard A.C.
® Record Players

In your own car or boat!

Designed for testing D.C.
Electrical Apparatus on Reg
ular A.C. Lines—Equipped
with Full-Wave Dry Disc
Type Rectitier, assuring
noiseless, interference-free
operation and extreme long
hte and reliability

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

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

DEALER NET PRICE $66.95

- o e o

AUTO-RADIO

VIBRATORS i)

By every test ATR Auto hl

-8

Radio Vibrators are best! " ' P

. and feature Ceramic Lo
Stack Spacers, Instant Start % b )
ing, Large Oversized Tungsten N g‘i
Contacts, Perforated Reed, L
pius Highest Precision Con A\ e

struction and Workmanship and P
Quiet Operation! b e &

There is an ATR VIBRATOR for Y
every make of car! 3

Ask your distributor for ATR's Low Priced type 1400,
6 volt 4-prong Vibrator; and 1843, 12 volt 3-prong; or
1840, 12 volt 4-prong Vibrator. THE WORLD’S FINEST!
- e e
There is a trim plate
kit for YOUR CAR!

Aew o
g v T

=i Lag - BT

-_Eﬂl—

CUSTOMIZED

KARADIO

Vibrator-Operated
with Tone Control
ATR KARADIO L 1S
ideal for small import
cars or compact
American cars! Umt

-E‘L-L-'_

1s completely self-contained—extremely compact! Pow
erful 8-tube performance provides remarkable freedom
from engine, static, and road noises, The

Customized Karadio comes complete with speaker and
ready to install. Can be mounted in-dash or under-dash
—wherever space permits' No polarity problem. Neutral
Gray-Tan, baked enamel finish. Overall size, 7* deep,
4- high, and 6%"” wide. Shipping weight, radio set, 7 lbs
Model K-1279— 12 for 12V Dealer Net Price $33.57
Model K-1279— 6 for 6V Dealer Net Price. $33.57

Airplane Style Overhead

Mounting under Cab Roof A NO PRINTED

CIRCUITRY

‘%;1—;.

!‘.MEP'M% %f

Volume, and Sensitivity!

Compact, yet powerful. Fits
all trucks, station wagons,
most cars and boats. Just drill a % inch hole in roof and
suspend the one-piece umt (aerial, chassis and speaker)
n minutes. Watertight mounting assembly holds anten
na upright. Yoke-type bracket lets you tilt radio to
any angle

Extra-sensitive radio has 6 tubes (2 double-purpose),
over-stze Almco 5 PM speaker for full, rich tone, Big
easy-to-read lluminated dral, Fingertip tuning control
Volume and tone controls. 33-in. stainless steel antenna
Neutral gray-tan enameled metal cabinet, 7 x 6% x 4 1n
high over-all. Shipping weight 10Y% Ibs
Model TR-1279— 12 Afor 12V Dealer Net Price $41.96
Model TR-1279— 6A for 6V Dealer Net Price $41.96

SEE TOUR ELECTROMI PARTS DISTHBUTOR
WHITE FACTORY FOR FREE LITERATURE ...

Amenican Tetevision z Rapio Co.
ZPuality Pesducts Since I957

FAINT FALR 7, MBMNISOTA L. 5 A,

e
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Dear Editor:

If the entire series of 60 ads in your
“Service-Keyed Advertising Program™ are
available at this time, please advise me of
this fact. I think these are the best ad-
vertising ideas to come along in some time,
and I'd like the entire series without delay.

R. D. SaANFORD
Bob’s Radio-TV-Appliance
Oxnard, Calif.

You were the first, but by no means
the only reader to request the entire series,
Bob. Yes, indeed, vou can obtain the en-
tire 60 ads at one time—at the special re-
duced price of only $25.00 for hoth ad
mats and reproduction proofs.—Ed.

Dear Editor:

First of all, your publication is the
“most,” to say the least. We have been on
your regular list since your publication
was first issued, so you can call us old-
timers. We've relocated a few times—
Michigan, Florida, Michigan, and Florida
—but PF followed us all the time. We
have subscribed to four other trade jour-
nals at various times, but did not renew
the subscriptions. Do you know why? We
found in PF REPORTER all the assorted
articles, information, and news we wanted.
That is why we're with you.

J. J. CIERESEWSKI
Cheri’s Television
Fort Lauderdale, Fla.

Thanks, Cheri. With all that back-and-
forth moving, we had a time keeping up
with you for awhile—but “we’re still with
vou."—Ed.

Dear Editor:

Glad to see that Editors are human,
too! 1 refer to the flub on page 70 of
your March issue.

Although our client, Blonder-Tongue
certainly has no objection to being as-
sociated with a fine corporation like Mo-
torola, transposing the pictures for the
two product write-ups (43Z and 45Z) is
going a bit far.

SANFORD J. DURST
Director of Public Relations
Gilbert & Felix, Inc.
New York, N. Y.

Its lucky for us a TV/FM signal am-
plifier doesn’t look anything like a kit of
transistors, or distributors would he get-
ting calls for some mighty peculiar prod-
ucts!—Ed.

Dear Editor:

| found the February article, “You Can
Fix Small Radios,” very helpful. 1 have
only one question. Mr. Davis suggests
substituting a 25L6 for the 35Z5 when a

semiconductor is used to take over the
rectifier function. Wouldn't a 35L6 work
better?

A. MARTINO
Martino TV
Chicago, Il

Yes, a 35L6 would work better, since
its heater requirements are exactly the
sarne as for a 35Z5. Incidentally, don't
forget to open the connection to pin 5
of the socket.: this is the plate connection
for the 3525, but the grid connection for
the 'L6. Since pin 8 is the cathode con-
nection for both tubes, fuilure to observe
this precaution will ruin the 'L6 grid
structure (although it won’t affect the
heater circuit).—Ed.

Dear Editor:

Congratulations on the 10-year index
in the January issue. It will be a big time-
saver for the technician who knows that
somewhere in the large stable of publica-
tions accumulated over the last several
years, there is an article with valuable in-
formation concerning problems at hand.

We are in somewhat the same position
as a lawyer who has a vast library in his
office. He doesn’t have the location of all
the information “stored in his head,” but
he has an index that guides him to the
desired information.

C1YDE H. BALDWIN
Dallas, Texas
Thanks. Hope you “win everv case.”
—FEd.
Dear Editor:

I would like to have all the subject
reference indexes for the PF REPORTER
so that 1 would not have to search for
two days for something needed to refresh
my memory.

I am setting up my issues as a refer-
ence library, and the indexes would sure
save me a lot of time. I have issues dating
back to the very first — January, 1951 —
although T missed a few along the way.
One of these days, I'm going to order the
missing copies to complete my library.
How much would it cost me if 1 ordered
24 at once?

Wil 1.ARD R. ROBERTS
Radio & Television Service
Jacksonville, Ark.

Better order those back issues right now,
Willard: manv of them are in short sup-
plv. and some are completely out of
stock. For orders of 6 copies or more, vou
earn the special bulk discount of 10c¢ off

the regular price of 50c per copy. (See
page 76 of this issue.)
Annual indexes for the years 1951

through 1956 appeared in the correspond-
ing December issues. Indexes for 1957,
1958, and 1959 were published separately,
and are on their way to you. No separate
index was published for 1960, having been
incorporated in the Cianulative 10-year
index included in the Januarv, 1961 issue.
This 16-page index is available alone, or
as part of the January issue — as long as
they last — for 50c per copv.—Ed.

Dear Editor:

With what issue did you begin the
practice of including the monthly subject
reference index on the Catalog & Litera-
ture card? | consider this an excellent idea,
and wonder if you could print cards for




FIRST CHOICE WITH SERVICE TECHNICIANS

MINIATURIZED

.. . EVERYWHERE!

DIPPED MYLAR"- PAPER

don’t accept

substitutes
or
imitations!

* OPERATES AT 125°C.
WITHOUT DERATING

* STANDARD TOLERANCE
+10%

MISSILE RELIABILITY

COMPLETELY MOISTURE
PROOF

* UP TO 50% SMALLER
THAN OTHER TYPES

ASK FOR ELMENCO

Available at every REPUTABLE
distributor throughout the country!

Anco electronics inc.

Community Drive, Great Neck, New York e Branches: Dallas 7, Los Angeies 35

CAPACITOR

* Dupont Reg. Trademark

OVER 54,000,000
SOLD IN LESS
THAN 2 YEARS

IS PROOF POSITIVE
OF THE UNIVERSAL
ACCEPTANCE OF
ELMENCO dp
DIPPED MYLAR-PAPER
CAPACITORS

Now being used in millions of
television sets, radios, phono
graphs, electronic circuitry and
military applications

Write for Cotolog dp 110.
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OF HOW M

STORY

ERIT BUILDS

MAXIMUM PERFORMANCE
into FLYBACK

TRANSFORMERS

No “spot checking.”

as original equipment.
PLUS

characteristics.
4 Vinyl insulation for

\ MERIT PLAZA °*

EXAMPLE:
MERIT HVO-194
FLYBACK
% = TRANSFORMER

Exact replacement for
Silvertone TV Chassis
Model Nos. 122, 123, 124,
125, 126, 127 and many
others. One of several
hundred new additions
to Merit's big family of
exact flyback replace-

EACH Merit Flyback (like all Merit Components)
subjected to rigorous tests far beyond ordinary usage.

EACH Merit Flyback unit designed to fit perfectly
and to furnish the same horizontal scanning voltage
beam, accelerating anode voltage for the cathode ray
tube, and filament voltage for the high voltage rectifier,

1 Vacuum varnish-impregnated coil.

2 Flame-resistant molded anti-corona tire.

33 Heavy duty Bakelite terminal board assures
mechanical strength and improved electric

high voltage protection.

MERIT QUALITY BUILDS CONHDENCE

erll'

COIL AND TRANSFORMER CORP.

HOLLYWOOD, FLORIDA

J
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issues published in the last couple of
years.

The January 10-year index section was
excellent. Is this available separately? In-
cidentally, I much appreciate Sams PHoTO-
Fact Folders.

JAMES J. SaLpa
Oklahoma City, Okla.

The monthly index card first appeared
in the September, 1960 issue; none are
available for prior issues—Ed.

Dear Editor:

I’d like to comment on reader Koehler’s
form letter, published in your February
issue.

If a service shop arbitrarily sets a time
limit on accepting responsibility for stor-
age of repaired sets, without regard for
the laws of his state, he’s in for trouble.

Indiana’s law, set up back in the 1860’s,
states that if an item is not claimed
within 90 days, and the owner has been
notified that it is ready, the item may be
advertised and sold at a public auction.

Each state, however, has its own laws,
and the shop owner should know what
they are. I don’t know if Indiana permits
storage charges for unclaimed items. Per-
haps PF REPORTER could shed some light
on the subject.

JAMES O. WOODWARD
Woodward TV & Changer Repair
New Castle, Ind.

Thanks, Jim. We'll look into the mat-
ter and see if we can’t come up with
some information on the subject.—Ed.
Dear Editor:

We think the article, “Let the Custom-
er Have Your Way” in your February is-
sue was swell. After reading it, we thought
of passing along an idea we find very ef-
fective in the field of customer relations.

When called by a new customer, we
present the enclosed article to him as we
go to work on the TV set. This keeps
even the do-it-yourself customers off our
neck while we work, since they stay busy
reading. As you will note, the article comes
right to the point and answers a lot of the
questions a new customer might ask, with-
out either of us saying a word!

GEORGE E. MoLsoN
Manager
Eastern Electronics
Albany, N. Y.

This is not an advertisement. It is
an introduction, presenting some facts
about us—our service policy and views.

We specialize in servicing TV sets
only. In fact, we think, talk and live
—TV. We have ample experience and
equipment to say that we are qualified
to serve you. Our list of satisfied
customers can verify this.

We are in business to make money
—not take it. Our policy is to be hon-
est and fair. We do not like to settle
for less and expect to be treated in the
same way.

To us servicing TV sets is not a
business deal alone. It is also a per-
sonal affair in that we will take a per-
sonal interest in your TV problems and
try to solve them as if they were our
very own. We will work with you—
and hope you will work with us.

» Please turn to page 20




DOUBLES YOUR EFFECTIVE MANPOWER

DOQS” FOS“’

Fix "7 ough

Save Half Yoy, Timel

T )
NEW

- mopeL 1076

TELEVISION

ANALYST

for Black & White and Color

Chack ol cincusifs-Pipoinitaany TV nouble...in il

By Easy Point-to-Point Signal Injection,
You See the Trouble on the TV Screen and
Correct it—Twice as Fast and Easy!

Combines all the features of both
the Model 1075 and Model A107

COMPLETE R.F. and I.F. Hi-VOLT INDICATOR
There’s no longer any need to ‘lose your shirt” (and
customers) —and worry about the lost hours you never LAl (2 ¥::f:s‘;'gn:\::°rlgsp;6£
recover—on “tough dogs” or even intermittents. The COMPOSITE SYNC
remarkable B&K Analyst enables you to inject your 3
own TV signal at any point and watch the resulting FM MODWLATED AUDIO Also Now Provides:
test pattern on the picture tube itself. Makes it quick SWITCH-TYPE TUNER
and easy to isolate, pinpoint, and correct TV trouble in COLOR PATTERNS
any stage throughout the video, audio, r.f., i.f., sync, T e P e AR
and sweep sections of black & white and color tele- PLATE and GRID DRIVE AGC KEYING PULSE
vision sets—including intermittents. Makes external
scope or wave-form interpretation unnecessary. Most 3+ BOOST INDICATOR PICTURE TUBE MODULATION
useful instrument in TV servicing! Its basic technique
has been proved by thousands of successful servicemen .
the world over. K
The Analyst enables any serviceman to cut servicing
time in half, service more TV sets in less time, really
satisfy more customers, and make more money. BaK MANUFACTURING C 0.
Model 1076. Net, $29995 1801 W. BELLE PLAINE AVE - CHICAGO 13, ILL.
Available on Budget Terms. As low as $30.00 down. Canada Atlas Radio Corp., 50 Wingold, Toronto 19, Ont,

Export: Empire Exporters, 277 Broadway, New York 7, U.S. A,

See Your B&K Distributor or Write for Bulletin AP17-R
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Guaranteed against leakage ... A teaky battery
and full of sound power— can ruin your

transistor radio

Mercury Batteries Mallory Mercury Batteries are
o gt e e guaranteed against l2akage
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BRING PROSPECTS INSIDE ... BRING 'EM TO THE POINT OF SALE... THEN SELL 'EM. ..
with this bold window streamer. with store and window display from this new counter-top dispenser.

material. A service-selected assortment of
Mallory Mercury Batteries . .. a line
to fit all popular transistor radios.
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Mallory Mercury Batteries . . . the sound power*
battery . . . now come to you with a new salespower
program to help you cash in on the booming tran-
sistor radio battery business. It’s a big market . . .
over 15 million transistor portables in use today,
thousands more every month. And Mallory Mercury
Batteries have the performance . . . the promotion
. and the profitability . . . that lead the field.

ADVERTISED IN

LIFE

New national advertising that pre-sells millions
of customers this different battery.

New guarantee against leakage, unique in radio
batteries . . . heavily promoted in national
advertising.

New promotional materials—store banners, win-
dow displays, dealer ad mats, counter cards.

A new point-of-sale merchandiser—puts every
dealer in the Mercury Battery business...
balanced inventory ... minimum investment . ..
attractive display.

Plus . . . the unequalled performance of the most
powerful batteries on the market. Up to seven times
more sound power. Non-fading performance. Two
years or more storage life.

And . .. high profit per sale . .. several times that

of ordinary batteries.

See your Mallory distributor now. Get ready for
the big battery selling season ... with the fastest
growing battery line! “T.M.

with the Mallory '61 Program

Distributor Division
Indianapolis 6, Indiana

MALLORY

A A e
s it S

! Py
GUARANTEE

GUAKANTEED ALAINST REQKARE

FOR REPLACEMENT
i

CNATTERY)

AND KEEP 'EM SOLD...

Attach this sticker inside each radio.
It reminds customers that you’ve
replaced with Mallory Mercury Bat-
teries . .. and reminds them to come
back to you.

NEW GUARANTEE AGAINST LEAKAGE...
Display the Mallory guarantee that

protects your customers. We guar-
antee to repair the radio and replace
the batteries, free of charge, if Mallory
Mercury Batteries should ever leak
and damage a radio set.

April, 1961/PF REPORTER
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The “Big Picture”

... informative shop talks
by AL MERRIAM, Sylvania Natl. Service Mar.

“All out” for easy service

,,f_"f ONLY 3 screws completely

e § frees the chassis.
¢
ke ¥
i, @ g ONLY 3 screws on each side
= = .,: removes back cover.

It’s easy to see why the new Sylvania Reflection-Free 19” TV is
called the “all out” portable for quick and easy servicing.

A few spins of your screwdriver, and the whole chassis . . . complete
with knobs, antenna, speaker and handle . . . slips out clean and
quick as a whistle.

A few seconds, and you’ll locate the trouble on the easy-to-follow
road map board. You’ll like the neat way the back of the board is
clear of “cover clutter” so you can solder without obstructions.

Of course, the famous Sylvania Bonded Shield is a snap to remove
with the special door-latch mounting clips. There are even extra
mounting bosses in case these should get damaged.

SERVICE TIP OF THE MONTH

Symptom (Effect) : Black specks or lines in the picture cause a
corona at the flare on the horizontal coils of the deflection yoke.
Cure: A thin coating of silicon grease will correct the condition.
Sylvania Home Electronics Corp., Batavia, N. Y.

L

SYIVANIA

GENERAL TELEPHONE &ﬂ[&'mﬂ/V/L’S
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Letters
{Continued from page 16)

We will make every attempt to re-
pair a TV at the location, for we know
that removing the set to our shop will
result in a higher repair bill. Our shop
contains the necessary, modern elec-
tronic test equipment and information
that we know how to use in order to
provide the best possible service at the
lowest cost.

We will install only the parts you
need at the time. However, if other
defects or symptoms of future trouble
are discovered, it is our policy to let
you know so that a complete repair
may be made in the interest of longer,
trouble-free operation. If we should
fail to make a satisfactory repair on
our first attempt, with the same trouble
condition remaining or returning, please
do not let the trouble go on or call
someone else! We insist that you call us
back! If the trouble is from another
source and not our recent repair, we
will charge you as usual. But if the
trouble is due to a failure on our part,
we will not charge again for labor.

When you call us for TV service,
your problems become ours and even
with the best in knowledge and equip-
ment, a troubled TV can give us a
hard time. In such cases, we only ask
that you understand our position,
whereby a TV set is a complex and
delicate instrument. With this under-
standing, we can best solve the prob-
lem together, in time.

Our service charges are fair, we be-
lieve, considering that we have the
necessary expenses that go with oper-
ating an established business. With this
in mind, you can realize that service
charges must be paid upon completion
of work.

To satisfy us—we must satisfy you.
We can do this, if given a fair chance!

A serviceman friend of ours says yoiu'd
have to write a whole book to keep some
of his customers busy! All the same,
George, we like your idea—Ed.

Dear Editor:

I have eagerly read all your articles on
repairing transistor radios, but T have yet
to read anything about the time-consum-
ing job of unsoldering, testing, and re-
soldering tiny transistors on a printed
board which is often only 2” or 3” square.

We have decided, for the time being, to
sell only radios which use piug-in type
transistors, since they are much easier to
service.

I intend to make a gold-plated garbage
can and use it to show customers what
they might as well do with soldered-in
transistor radios they expect to have re-
paired for $3 or $4. Let’s have a really
good article on how to check soldered-in
transistors without all the unsoldering.

G. SAGE VIEHE
V’s TV Sales & Service
Eau Gallie, Fla.

How about the article on repairing
transistor radios which appeared on pages
24 and 25 of last month’s issue? We'll
whip up more sometime soon.—FEd.




F{/(SCW\/OM adrounce im 20 qeans
SET IT! | gee IT! READ IT!

DIRECTLY —ACCURATELY
WITHOUT MULTIPLYING

ALL-NEW
B

V 0 Matic
360

AUTOMATIC VOLT-OHM-MILLIAMMETER

® Individual Full-Size Scale for Each Range
® Range Switch Automatically Sets Correct Scale
® Only One Scale Visible at Any Time

® No Multipiying . . . No False Readings

® Meter Protected Against Extreme Overload
@ Mirrored-Scale for Precise Readings

BURN-OUT PROOF
METER

EASIEST—FASTEST—ERROR-FREE READINGS

Once you set the range switch properly, it is impos- Ranges: DC Volts — 0 - 3, 15, 60, 300, 1000, 6000 (20,000 Q/v)
sible to read the wrong scale. Readings are easiest, ACVolts —0 - 3,15, 60, 300, 1000, 6000 { 5,000 €/v)
fastest of all—so easy the meter “‘practically reads AF (Output)— 0 3' ]5' 60 300' It '

itself.”” Eliminates reading difficulties, errors, and (Output)— 0 - 3, 15, 60, g U

DC Current — 0 - 100 pa, 5 ma, 100 ma, 500 ma, 10 amps
Resistance — 0 - 1000 ohms (3 ¢ center)
0 - 10,000 ohms {50 Q center)

calculations.

All scales, including the ohms scale, are direct read-
ing. You do not have to multiply. Saves time and

trouble. Gives you the right answer immediately. 0 - 1 megohm (4 k 2 center)

Ohms-adjust control includes switch that auto- 0 - 100 megohms (150 k ©2 center)

matically shorts out test leads for “zero” set. Supplemental Ranges: 18 separate external overlay meter scales for:
Every scale in the V O Matic 360 is the same full DC Volts— 0 - 250 mv Capacitance—100 mmfd to 4 mfd
size . . . and only one scale is visible at any one time, Audio Power Output—up to 56 watts DB (decibels)

automatically. Supplemental ranges are also pro-

vided on separate external overlay meter scales. Peak-to-Peak AC (sine) Volts— 0 - 170, 850

Polarity Reversing Switch and Automatic Ohms-Adjust Control

This new-type automatic VOM is another innova-
Frequency Response AC: 5 - 500,000 cps

tion by B&K that gives you features you’ve always
wanted. Qutdates all others. Burn-Out Proof Meter: Protected against overload and burn-out

Net, $5995 ¢ oot )
Includes convenient stand to hold 360" omplete with 1/2-volt and 9-volt batteries and test leads

for correct viewing in 4 positions.

BaK MANUFACTURING CO.
1801 W. BELLE PLAINE AVE - CHICAGO 13, ILL.

Ask Your B&K Distributor for Demonstration Canada: Atlas Rodio Corg., 50 Wingold, Toronto 19, Ont.
. Export: Empire Exporters, 277 Broodway, New York 7, U.S.A.
or Write for Catalog AP17-R
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SPECIAL ANALYZERS

FOR TV TROUBLESHOOTING

Signal-substitution testing adds flexibility to your bench-servicing technique.

Since we can now place maneu-
verable earth satellites in orbit, and
“electronic brains™ can solve unbe-
lievably complex problems in the
wink of an eye, it isn't difficult
to imagine the possibilities of a
“Troubleshoot-O-Matic”—a mirac-
ulous piece of test equipment that
automatically tells you which com-
ponent is causing the trouble in a
TV set. It sounds like the answer to
4 serviceman’s dream, until you re-
alize that it would enable anybody
to service TV—and then where
would the service industry be?

Fortunately, troubleshooting has
not yet advanced to the push-button
stage, but there are already some
ingenious test instruments which can
transform many of the servicer’s
mega-problems into micro-problems.
They still require the mental efforts

VIDEQ IF STRIP

vm[oHD{r "l VIDEQ AMP_ |

Fig. 1. Basic check points for analyzer
tests of RF, IF, and video stages.
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of a skilled technician; but if the
techniques of their use are properly
mastered, they can supply informa-
tion not readily obtainable in any
other way.

These pieces of equipment per-
form a multitude of tests, and they
can be classified in many ways; for
example, various units generate test
signals, monitor test results in a
unique yet simple manner, or fea-
ture expedient methods of signal-
tracing or substitution. However, we
can consider them all in the broad
group of “special analyzers”—either
because they permit making tests
which are not possible with con-
ventional test equipment (scope,
VTVM, etc.) or because they per-
form familiar tests in a different
manner from conventional equip-
ment.

To give you an over-all picture of
the types of analyzers currently on
the market and how they operate,
let’s examine a TV receiver in sec-
tions and discuss some of the specific
troubleshooting applications of these
special instruments.

RF-IF-Video

The television signal, in passing
from antenna to picture tube. goes
through a long chain of RF, IF, and
video circuits. To help localize
trouble in these various stages in a
minimum amount of time, several
different types of analyzers have
been developed. They range from
large signal generators to small
probes that can be held in your
hand.

One of the most elaborate ana-
lyzers for this purpose is the flying-
spot scanner. Functioning as a port-
able TV transmitter, the instrument
provides a choice of RF, IF, or
video output with modulation repre-

senting complete picture, sound, and
sync signals. Troubleshooting is ac-
complished by following a signal-
substitution procedure, using the
receiver picture tube or an oscillo-
scope as an indicating device.

To isolate trouble in a tuner, the
generator section of the analyzer is
adjusted for a modulated RF output,
and both instrument and receiver
are tuned to the same channel. In
some instances, the test signal will
be applied to an output cable by a
flip of a switch, while in others, the
output cable must be connected to a
particular jack on the instrument.

The RF test signal may be in-
jected at either A or B in Fig. 1.
Using the picture tube as a test mon-
itor, or viewing results with a scope
at any point along the signal path,
you can determine if the RF cir-
cuitry of the tuner is working prop-
erly. By changing the output of the
analyzer from RF to IF and includ-
ing test point C, you can also see if
all stages following the mixer are
functioning.

In addition to these more complex
instruments, simple harmonic gener-
ators are also useful in this section
of the receiver. These portable units
may supply a fixed output that can
be applied to all picture-signal
stages, or they may be equipped
with an RF/IF-AUDIO/VIDEO selector
and output attenuator. Instruments
of this nature are usually moderately
priced and self-powered by a battery.

Probe-type analyzers are also em-
ployed for either stage substitution
or signal sampling. For example,
one lead from the probe may be
attached to the RF amplifier grid
(point A in Fig. 1), and another to
the mixer grid (point B). The self-
contained amplifier of the probe

« Please turn to page 73



ANATOMY CLASS FOR DOCTORS OF RADIO AND TV SERVICE

Thorough examination of the subject reveals physical
d am p er tu b e characteristics conducive to exceptional longevity. Immu-
nity to the high voltage ailments that plague so many less
rugged damper tubes is due mainly to unusual care attend-

ex h | b 1 tS tO l erance ing the tubes’ formative stages. Outstanding qualities are

noted in electrophoretically coated heater peaks and insula-

o' hig h vO Itages tor coils; a “cool” running cathode; a copper core plate

designed for maximum dissipation and less back emission.

All of these minimize arcing. In addition, the electri-

cally isolated insulator coil maintains high voltage insu-

lation with the shortest possible warm.up time. In every

respect, the Tung-Sol damper tube exhibits structural

standards that approach an ideal far above more common

types. Tubes of this family are certain to prove fully reli-
able.under the most adverse conditions.

S W O R 0 L e e A
s s o L

JUST WHAT THE DOCTOR ORDERED

All modern damper tubes trace their genealogy directly to
improved designs created by Tung-Sol. %’here (f;agnosis of a
customer’s TV set indicates damper tube replacement, be sure
to prescribe Tung-Sol. These are some of the more popular
Tung-Sol damper tubes:

6/12AF3 6DA4A
6/12/17AX4GTB 6DE4
6/19AU4GTA 6V3A
6/25W4GT 12D4A

1

the first name | to ask for when ordering

TUNG-SOL

I DAMPER TUBES

TUNG-SOL ELECTRIC INC,, NEWARK 4, N. J.
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Rapid expansion in the field of
electronics has placed unparalleled
demands upon the servicing end of
the industry. The radioman of old
has met challenges, not only to his
technical competence, but also to his
ability to devise new troubleshooting
techniques. In addition, there has
been a constant flow of “new blood”
into the service industry; it has at-
tracted men with alert minds, having
no preconceived notions that trou-
bles must be traced in a certain way.
This, in turn, has resulted in the
development of a wide variety of
new test instruments to help today’s
radio-TV-electronics technician do
his job more easily. However, the
“old faithfuls” of the bench still con-
tribute a fair share toward pinpoint-
ing troubles quickly and efficiently.

Tube testers, for example, can
put the finger on tube faults—con-
firming suspicions aroused by sub-
stitution testing. When a new tube
eliminates horizontal pulling, in-
creases gain, or otherwise improves
performance, a tube check will usu-
ally confirm that a defect existed in
the old tube. Testers are useful, too,
in obtaining an idea of how a tube

T suDi0 Bt O

AUTET RF & IF

TRANS STAGES
— 0¥ s, 10%

Lo e
i

@,n.__ 150 il ‘L
_j,, (@@s -II 30 md
COMMON CALSE -~ =k
OF MOTOREDATING

Fig. 1. High power factor in the filter
capacitor often causes motorboating.
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will function when no substitute is
readily available. When a tube tester
is used by a technician fully aware
of its capabilities and limitations, it
can save a lot of time and eliminate
many trial-and-error procedures.

An offspring of the tube tester,
the transistor tester, has also proved
its worth on the bench. It already
belongs in the category of “old faith-
fuls,” even though it is a rather new
development. When troubleshooting
transistorized equipment, service-
men often waste considerable time
in trying to determine if a transistor
is good or bad before actually testing
it—simply because it’s soldered into
the circuit. Some of the newer tran-
sistor testers have overcome this
obstacle to some degree by provid-
ing limited in-circuit tests. In any
case, you'll find it time-saving to
test the transistor when preliminary
checks indicate it is bad; whatever
the results, you’ll be able to take
appropriate action.

Another “old faithful” designed
to evaluate specific components is
the capacitor tester. This instrument
often saves the user from making
mass capacitor substitutions and re-
placements. Capacitors checked with
one of these units may prove to be
off-value, leaky, open, or shorted,
thereby confirming previous suspi-
cions. )

Capacitor testers are probably
most useful in tracking down inter-
mittent troubles. Take a radio with
intermittent motorboating, for ex-
ample. There’s a good chance the
motorboating will stop when a meter
probe is touched to a B+ point,
or when a substitute capacitor is
hooked in anywhere along the B+
line; then it may take hours or days

of the bench

of playing for the trouble to develop
again. Normally, the trouble centers
in CIB of Fig. 1, an electrolytic unit
which sometimes develops a high
impedance to RF signals. Making a
power-factor test of this unit can
therefore save you a lot of time and
trouble.

Many of the “dogs” in TV are
caused by capacitors that develop a
slight amount of leakage, or change
{rom their rated value, as the oper-
ating temperature increases. Apply-
ing heat to such capacitors often
provides a quick and decisive test
that can save countless hours, dol-
lars, and gray hairs.

While we’re on the subject of in-
termittents, this is a good time to
mention using an adjustable isola-
tion transformer to vary the input
voltage. Simulating AC-line varia-
tions is the fastest way to localize
intermittent problems in three-way
portables. Quite often the trouble is
in the B+ or filament power-supply
circuits (Fig. 2). Reducing the input
voltage to 100 volts soon lets you
know if the intermittent condition is
due to some section of the receiver

* Please turn to page 66
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Fig. 2. Check the power supply at re-
duced line voltage to spot intermittents.



NEW

TESTS All TV and Radio Tubes
—hoth old and rew

TESTS the Nuvistors
TESTS the new 10-pin tubes
TESTS the new 12-pin Compactrons

TESTS voltage regulators, thyratrons,
avto radio hybrid tubes,
European hi-fi tubes, and
most industrial tyaes.

Model 600

DYNA-QUIK
only $6993

82" x 11" x 427

Handsome, sturdy

leatherette-covered
carrying case

for the first time, a

B« K QUALITY

TUBE TESTER
at this
amazing low cost!

id
1
| Shorisyegdnd 905

ad
Checks *or'on. leaka

emiss‘
ti-
h s,e(:fion of mU||

Checks tube capability under

Rejects bad tubes

—not good tubes

For the man who wants the performance and relia-
bility of a B&K professional-quality tester at mini-
mum cost . . . there’s nothing like the new “600”.
No other tube tester in this price range is so com-
plete and up-to-date. Tests the newest tube types,
as well as the old. It’s fast . . . it’s accurate . . . it’s
ecasy to use. Quickly reveals tube condition. Saves
customers. Sells more tube replacements. Stops
call-backs. Steps up servicing profit . . . day after
day. Pays for itself over and over again.

Exclusive adjustable grid emission test. Sensitivily
to over 100 megohms. Phosphor branze socket con-
tacts. Complete tube listing in handy reference index.
Extremely compact.

simulated load conditions

NEW TUBE
INFORMATION
SERVICE

available every 3
months for all B&K
Dyna-Quik Tube Testers

BaK MANUFACTURING C€O.
1801 W. BELLE PLAINE AVE « CHICAGO 13, ILL.
Canada: Atlas Radio Corp., 50 Wingold, Toronto 19, Ont.
Export: Empire Exporters, 277 Broodway, New York 7, U.S.A.
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How to Select

Test Equipment

Once the decision has been made
to add a piece of test equipment to
existing radio-TV-electronics servic-
ing facilities, the technician faces the
problem of selecting a specific in-
strument. This involves many con-
siderations other than, “Will it fit
into the budget?” There is a wide
variety of instruments from which
to choose, and the demands which
will be placed on the instrument
must be carefully evaluated before
the final choice is made. Personal
habits and techniques often have as
much of a bearing on the selection
as the electrical characteristics of an
instrument; therefore, many physical
properties of different units should
receive consideration. For that mat-
ter, all available information cn a
given unit deserves the attention of
the prospective buyer. The muain
objective of this article is to point
out how specifications can be inter-
preted to aid in selecting the proper
piece of test equipment to meet a
specific servicing requirement.

VOM
The old granddaddy of test in-

Sensitivity —
20,000 ohms/volt DC
5000 ohms/volt AC
Ranges —
DC volts: 0-6000 in 6 steps;
full-scale markings 3,6, 12.
AC volts: 0-6000 in 6 steps;
full-scale markings 3,6, 12.
Resistance: 0-100 megohms in 4
steps.
Direct Current: 0-10 amps in 6
steps.
Volume level (zero db equal to
I milliwatt across 600 ohms):
~20 1@ +50 db in 4 steps.
Other Features —
Polarity-reversing switch.
Accuracy 3% DC to 1200 volts.

Fig. 1. Typical list of specifications for

20,000 ohm-per-velt VOM.

common
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__by Les Deane

struments, the volt-ohm-milliamme-
ter, has been employed in just about
every phase of electronics from
checking the continuity of a fuse to
making measurements in complex
computer systems. When selecting a
multimeter of this nature, one should
first consider where it is to be used.

As the name itself implies, the
instrument is primarily designed for
the measurement of volts, ohms, and
milliamps. Most of these meters
have provisions for measuring AC
and DC voltages, resistance, and
a wide range of DC current; some
also measure AC power on scales
calibrated in db. In most applica-
tions it isn’t necessary for a VOM to
provide all of these indications. The
proposed use of the meter dictates
the provisions it should have.

The limits or ranges of the various
functions should be given due con-
sideration in selecting a VOM. For
general radio and TV work, it
should be capable of measuring AC
and DC voltages up to 1000 volts,
DC currents up to 500 ma, and re-
sistance values up to 10 or 20 meg-
ohms. However, if the meter is
intended for use in servicing color
TV and transistorized equipment,
both higher and lower ranges may
be required. High-voltage and high-
frequency probes can often be used
to extend certain ranges. Meters that
read signal power in db are useful in
audio and hi-fi work. Specifications
clearly state the various functions
and their inclusive ranges; therefore,
it should be easy to understand ex-
actly what a meter offers in these
respects.

Once the basic type of VOM has
been determined, sensitivity must be
considered. This characteristic is

stated in terms of ohms per volt for

both AC and DC functions. Typical
sensitivities range from 1000 to

100,000 ohms/volt; for example,
the representative “spec sheet™ in
Fig. 1 indicates a rating of 20,000
ohms/volt DC, or 5000 ohms/volt
AC. For voltage measurements, the
meter-input resistance in ohms will
equal this ohms-per-volt figure times
the full-scale indication of the volt-
age range selected. Thus, on the
100-volt DC range, in the example
of Fig. 1, the input resistance equals
20,000 x 100, or 2 megohms. On
the 100-volt AC range, the input
resistance equals 500,000 ohms.

Sensitivity specifications need to
be considered because the input
resistance of the meter shunts the
circuit under test during voltage
measurements; the higher the shunt
value, the lower will be the loading.
Consequently, for voltage measure-
ments in a high-impedance circuit,
greater accuracy can be attained by
using a meter with a higher ohms/
volt rating.

Speaking of accuracy, this speci-
fication is usually expressed in a
percentage of full-scale deflection.
Hence, if a VOM has an accuracy of

Frequency Response —

Vert—DC to 4.5 mc, + | b
usable ta 6 mc.

Hariz—Flat 10 cps to 20 j
—db at 500 ke.

Dyfleciion Sensitivity —
Vert—24 mv rms/inch.
Hoviz—250 mv rmatinch.

fapuit Tmpedince —

Vert.—1 mieg X3 mmef,

Heriz—500K 22 mwmif.
Sweep Frequency —

I 000 Le ind ranges;

preser VT pnd UHY positions,

Other Featu'es —

Retrace Manking: i-volt
pedk-to-peak ealibration volroge;
cxpanded SWeop provision,

Fig. 2. Typical specifications for a

scope sutable for colar TV servicing.




2%, and we consider the 500-volt
range, accuracy under these condi-
tions would be 2% of 500, or within
-+ 10 volts of the value indicated by
the meter needle. Of course, accu-
racy requirements will depend on
such factors as circuit tolerances in
the apparatus being tested.

Physical size is another considera-
tion—especially if the instrument is
to be mounted in a panel or carried
in a tool box or tube caddy. Porta-
bility and length of test leads may be
important if test points in the equip-
ment to be serviced are hard to
reach. A polarity-reversal switch,
meter-burnout protection, and the
readability of meter scales are just a
few other points to keep in mind
when choosing a VOM.

VIVM

Vacuum-tube voltmeters offer vir-
tually all the functions of the
VOM, and generally more diversi-
fied ranges. In some applications,
the accuracy of the readings ob-
tained on a VIVM may not be
quite as good as those of a VOM.
Nevertheless, taking into account
the frequency compensation and
constant input impedance character-
istics of a VTVM, its over-all accu-
racy may exceed that of the average
VOM. Thus, the former unit finds
wide application in every phase of
electronics servicing.

Most VIVM’s are AC-operated;
however, some are powered by bat-
teries. Quite a few models indicate
AC voltages in peak or full peak-to-
peak values, as well as in rms values.
When the AC features include a
broad db range, the VIVM suits
most audio and hi-fi specialists to
a “T.”

The high input resistance or im-
pedance of a VITVM makes it pos-
sible to measure very low voltages
in relatively high-impedance circuits;
for instance, the radio-TV service-
man finds it easy to read small
grid-bias potentials with a VI'VM
because it neither seriously loads nor
detunes the stage being checked.

VTVM’s have a constant high in-
put DC resistance on all ranges—
generally from 10 to 20 megohms.
The input for AC functions of the
instrument is expressed in values of
impedance—such and such resist-
ance shunted by so many mmf of

« Please turn to page 80

MANUFACTURER

INSTRUMENT

TEST EQUIPMENT AVAILABILITY CHART

Audio Generators

Color Bar Generators

Oscilloscopes

Pattern Generators

RF Signal

Generators

Sweep Generators

Transistor Testers
Tube Testers

VOM's
VIVM's

Aerovox

® |[Capacitor Testers

Anchor

—

Anko

Arkay

B &K

Ballantine

Central tlectronics

Cornell-Dubilier

Doss

Eby

EICO

General Cement

Hewlett-Packard

5 - Additional function of voitmeter.
6 - Noise or harmonic signal generator.

4 - Function of special instrument.

Hickok

Jackson

Kay Electric

Mercury

Motorola

Paco

Precise

()

Precision Apparatus

®,
®

Precision Electronics

Pyramid

RCA

Seco

SENCORE

Shell

Simpson

Sprague

2 - Additional function of tube tester.
3 - Qutput from RF signal generator.

1 - Cathode-ray tubes only.

Superior

w

Tektronix

Triplett

Waterman

Weston

winston
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REFERENCE
CURRENT
METER

CONTACTS

MOVEMENT
UNDER TEST
G

AV-20
CONSTRUCTION MANUAL

INTRODUCTION
T The comstruction and layout i1 designed to provide the builder
with the best procedures and advantoges ta moke the construction of the
kit o5 cosy @ humanly possible.

INSTRUCTIONS - READ CAREFULLY

" Vour ki1 15 @ complmx unit and we strongly stress that the step-by—step.
instructions be followed exoctly, rother thon wicing fom the pictoricls
and schmetic exclusively.

The speciol instructians ore arranged In the proper seavence, with the
necessary lood lengths. Mounting or wiring parts in any order thon that
outtined may result in redoing work previously done. A check mark column
{ )11 provided 1o show operations thot are mode.

MOLNTING

* 00 NOT CHECK MOV EMENT I L
WITH OHMMETER VOLTAGE

SOURCE

4

B

Even if you've been repairing sets since you were On any assembly line, parts are spot-checked ke-

knee-high to a portable, in the long run it's better to
follow kit-building instructions step by step. It com-

serves time, makes work easier to check, and ultimate-

fore taking their places in the end product. When
building a kit, you should be equally careful to in-
spect the individual components before wiring them

ly results in an accurate trustworthy irstrument. together — it’s easier than troubleshooting the com-

Random wiring may lead to needless unscldering and pleted unit! In addition to pretesting meter move-
resoldering, or to errors that virtually beckon trouble. ments and switches, check for shorts and opens in
When parts are literally stacked in a confined area transformers, controls, and other major components,

it’s only logical to build from the bottom up. and visually inspect all fragile parts.

Now hear this — all would-be kit
builders! Whether yvou've yvet to con-
struct your first kit, or vou're an old
hand at the game, this GI (general
itinerary) on kit construction will
help you do a better job of assemb-
ling test equipment kits.

1 he Professional

Kit builders sometimes come to grief by slighting The cracked meter case shown in the photo vividly

these basic soldering principles in their hurry to fin-
tsh: (1) All terminals and leads must be perfectly
clean before soldering. (2) Never work above any
part that can be damaged by drops of hot selder. {3)
Use only the type of solder recommended; acid-core

illustrates what can happen when you apply too much
muscle in one of the mechanical steps of kit building.
When crimping or tightening an object, bring it up
snug (especially where an electrical connection is in-
volved), but don’t go beyond the point of firm cen-
solder or paste flux may void the guarantee. (4) tact. You can very easily strip threads, break a plastic

Solder individual connections according to instruc- case or housing, crack a knob held by a set screw, or

tions; in ‘“mass-production’ soldering, you might miss damage a switch wafer, with ‘“just one more turn.”

a few joints.

BUNCOVERED W
® IRANSFORMER
WINDING

L

A"
{:—-—-‘ M




500V RMS-~

LI7V RS

ORPULSE  /
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If you want to avoid a stubborn intermittent symp-
tom after the kit is completed, remember to vremove
the enamel coating carefully from the ends of certainm
wires — such as the transformer leads shown here —
before soldering. It’s also advisable to tin these wires
prior to making the physical connections. By the way,
a pair of wire strippers is a big time-saver for re-

moving the insulation from all hook-up wire in a kit.

Every step in the construction procedure is impor-

tamt — and this includes cutting component leads to
specified dimensions. Improperly-trimmed leads make
it impossible to follow lead-dress or component-place-
ment patterns. This may result in undue strain on a
lead and terminal, overheating of a critical part, or
undesirable stray coupling which may be responsible
for parasitic oscillations, detuning, or degeneration in

high-frequency circuits.

Touch in Kit Building

To test or calibrate a finished kit with complete
accuracy, you may need special equipment; however,
you can quickly check the performance of a newly-
completed unit with the aid of some common, easy-to-
obtain device such as a receiver. An ordinary AM or
FM radio, for example, can be used to check a signal
generator. The accompanying illustration calls your
attention to the wide selection of signals, voltage
sources, and other standards available in a typical TV

chassis.

SV RMS 250 ma 300 VDC CAPACITANCE 125 VDC TV RF-IF
by / SIGNALS

14V P-P

3BOVPP LN
B “ \
stcNALw' —

7 /"
e

S

3
.« 4‘4-.

" 3 15,750

HY RF
PULSE INDUCTANCE

Regardless of how simple or insignificant a wiring
step may seem, take your time and complete each op-
ervation accurately. In addition to avoiding the com-
mon errors pointed out here, be very careful not to
overheat coax leads or printed wiring; also, make it
a point to check continuity of test prods or cables, and
be sure to observe the polarity markings on meter
terminals, crystal diodes, capacitors, and solid-state

rectifiers.
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With the rapid growth of private
mobile communications systems,
more and more service technicians
are becoming interested in this fas-
cinating and profitable field.

A typical two-way communica-
tions system is composed of a per-
manently-located base station, in
addition to several mobile stations.
The latter may be mounted in autos,
trucks, planes, or boats, or may even
consist of hand-carried portable
equipment. Both types of stations
usually include a crystal-controlled
transmitter and receiver, although
there are variations in antennas and
power supplies to suit different re-
quirements. The Federal Communi-
cations Commission requires that
each transmitter be checked every
six months by an FCC-licensed tech-
nician for proper frequency, modu-
lation deviation, and input power to
the final amplifier. In addition, these
points must be checked each time
any work is performed on the trans-
mitter. Proper and legal servicing or
checking of mobile radios requires
specialized test instruments.

Frequency Meters

The actual operating frequency of
a transmitter under test can be very
accurately measured with a fre-
quency meter. Some of these instru-
ments incorporate a sensitive re-
ceiver which enables them to check
transmitters from a remote location.
Normally, however, the simpler
heterodyne-type frequency meter is
used. This type of meter must be
placed reasonably close to the trans-

NOTE:
PUT FREQUENCY METER ON "STANDBY"
WHEN USING MODULATION METER

USING

COMMUNICATIONS

These are the facilities you need for bench and field

mitter being tested, as shown in Fig.
1. A simple antenna picks up a
sample of the transmitted signal and
mixes it with a very stable, accu-
rately-calibrated internal oscillator.
The point is then found where the
mixing of these two signals provides
a zero beat or null; the meter dial
reading is then noted, and the oper-
ating frequency of the transmitter is
determined from a calibration chart
supplied with the frequency meter.

Modulation Meters

Frequency-modulation meters are
designed to indicate the amount of
deviation of an FM signal, in terms
of kilocycles above and below the
center frequency. Some systems are
limited to a maximum deviation of
*+15 k¢ for 100% modulation,
whereas many newer systems fall
under a regulation which limits
maximum deviation to only 5 kc.
Certain manufacturers of communi-
cations test instruments combine a
modulation meter and a frequency

—l’.; A S

i /A-V i
SN

X b \
FREQUH\ICY‘[—ql 5 O BEE pﬂ'

METER

TRANSMITTER- |
RECEIVER UNIT

Fig. 1. Frequency and modulation meters pick up RF output of transmitter.
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meter into one versatile instrument.

The modulation meter is an FM
receiver specially designed to meas-
ure the peaks of deviation at the
discriminator. Again, as in the case
of the frequency meter, some of
these instruments can be used at
some distance from the transmitter
being tested, while others must be
used in close proximity (Fig. 1).

The first step in using a modula-
tion meter is to adjust its discrimi-
nator for a zero indication while
receiving an unmodulated signal
from the transmitter. To measure
modulation deviation, many techni-
cians use a loud “ah-h-h” sound to
modulate the transmitter via the
microphone. The modulation level
of the transmitter is then adjusted so
that the deviation does not exceed
the specified limit of S or 15 k¢, no
matter how loud the sound. A
whistle is sometimes used, but this is
not as satisfactory as the ““ah-h-h.”

Wattmeters

Two types of wattmeters are in
general use—the terminating or load
type, and the in-line or feed-through
type. Either is very satisfactory for
measuring output power of the
transmitter, and the feed-through
type also has certain other uses.

The terminating or load-type
wattmeter is merely connected to
the output of the transmitter via a
short piece of transmission line. The
instrument is designed to offer the
proper load to the final amplifier
stage for normal operation. When
the transmitter is actuated, or keyed,
output power is indicated directly
on the wattmeter. Input power to
the final stage can be approximated
from this reading. Since efficiencies
of about 50% can be expected at
VHF, when the stage is properly ad-
justed, the input power will be ap-
proximately twice the output power.
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testing of two-way mobile radios . . . by Forest Belt

To use the feed-through type of
wattmeter, a suitable external load
must be provided. The wattmeter is
connected as in Fig. 2 by using a
piece of transmission linc from the
transmitter to the instrument, and
another length of transmission line
from the wattmeter to the load.
Either a dummy load or the system
antenna can be used, but the latter
is preferable.

Notice that the in-line wattmeter
has a provision for reading power in
either direction. By choosing the
proper direction of reading, it is
possible to measure the power being
sent to the load by the transmitter,
or the power reflected from the load
back toward the transmitter. In case
the load is the system antenna and
transmission line, this reflected-
power reading would indicate power
being generated, but not being radi-
ated into space. This can be trans-
lated into a standing-wave ratio for
technicians more familiar with that
term; at any rate, the reflected-
power reading is useful in measuring
the efliciency of the antenna system.
It is interesting to note that a de-
fective transmission line would give
a reading of almost the same power
in both directions; on the other
hand, a broken antenna element
would cause only some reduction in
reverse reading.

The reflected-power meter is sim-
ilar to the in-line wattmeter. The
difference lies in the fact that the
reflected-power meter is not cali-
brated in watts, but relies upon
relative readings. The instrument is
connected the same as the in-line
wattmeter of Fig. 2. The selector is
set to read forward power, or that
going from the transmitter to the
antenna. The sensitivity control is
adjusted to bring the meter needle
to some reference point, such as a

line marked “100% .” The selector
is then set for a reverse or reflected-
power reading, and the meter de-
flection shows the percentage of
available power which is not being
radiated by the antenna. Some of
these instruments are calibrated di-
rectly in terms of standing-wave
ratio.

These measurements can be made
in other ways, and with more accu-
rate results in some cases, but the
aforementioned methods are simpler
and much quicker from a practical
standpoint.

Signal Generators

A typical VHF communications
receiver (see block diagram, Fig. 3)
uses a double superheterodyne cir-
cuit. The incoming signal is con-
verted to a first intermediate fre-
quency of 5.5 mc and then mixed
with a second oscillator signal to
create a second IF of 455 kc. Dou-
ble conversion is used for two im-
portant reasons: First, because it
gives the set better selectivity and
image rejection, and second, because
the bandwidth of the set is more
easily controlled at 455 kc than at
higher frequencies.

Obviously, a stable RF generator

WATTS

N/

e

%t e

-
Fig. 2. An in-line wattmeter connected
in series with transmitter antenna.

capable of covering both interme-
diate frequencies is needed for serv-
icing communications receivers. A
good-quality generator such as used
for radio servicing will suflice if the
frequency calibrations in the vicinity
of 455 kc are accurate. A frequency
range of 100 kc to 10 mc is ample
for this generator—accuracy is its
most important requirement.

One of the more important uses
for the RF generator is to permit
calibration of the receiver discrimi-
nator. When an accurate 455-kc
signal is injected at point A in Fig.
3, the discriminator output at point
C must read exactly zero volts. This
alignment affects all other frequency
adjustments, so it must be made ac-
curately and carefully. While the
generator is hooked to point A, the
second IF and limiter stages can
also be aligned.

One fundamental requirement of a
communications receiver is extreme-
ly good sensitivity—often 0.5 micro-
volt or better. Sensitivity is measured
by determining the amount of re-
ceiver-input signal which will pro-
vide 20-db quieting of the inherent
circuit noise in the receiver. This
job requires a special signal gener-
ator with the following qualifica-

« Please turn to page 64
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Fig. 3. FM mobile communications receiver of double superheterodyne type.
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VIVM

The VTVM is one of the first test
instruments a serviceman learns to
operate, and he soon reaches the
point where he feels “lost” without
it.  Paradoxically, this familiarity
may tend to limit the usefulness of
the meter. Many servicemen con-
tinue to use the test procedures they
learned as novices, without ever get-
ting around to explore the turther
capabilities of their VTVM’s; also,
in many cases, they are not sure
what to do about a VITVM that
“goes on the blink.” Better and
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Fig. 1. DC voltage is fed to VIVM
measuring circvit for all functions.
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Fig. 2. Basic measuring circuit uses
the balanced sections of twin triode.
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Fig. 3. Switching S1A to lower tap
places meter on higher DC range.

more eflective use of this instrument
can be achieved by simply gaining
a clearer understanding of its inner
workings.

Basic Measuring Circuit

The block diagram of a typical
VTVM circuit is shown in Fig. I.
Discussing the circuits of the instru-
ment one block at a time will make
it cusier for you to understand each
individual one.

The basic measuring circuit used

in many meters is shown in Fig. 2.
Applying a negative-going signal to
the grid of VIA will cause the plate
current of this tube section to de-
crease, resulting in a reduced voltage
drop across the cathode resistor.
This places the cathode of VIA at
a lower potential than that of VIB,
and current then llows from the
cathode of VIA through the meter
to the cathode of VIB. The circuit
is usually designed so that a current
of 1 ma will produce full-scale de-
flection. A potentiometer is inserted
in series with the meter to limit the
current to I ma for calibration pur-
poses. Individual calibration controls
are used for each meusuring block—
AC, DC, and ohms. In addition to
the calibration controls, a potenti-
ometer is inserted in series with the
two cathode resistors to permit ac-
curate balancing of the circuit. By
moving the contro!l arm, the value of
cathode resistance for cach tube is
varied until the cathode voltages are
exactly equal. With each cathode at
the same potential, no current will
flow through the meter, and it will
read zero. To insure that the current
through the meter will be in the
proper direction, a polarity-reversing
switch is included as part of the
front-panel function-selector switch
(+DC and —DC voltage positions).

DC Voltage Divider

The DC voltage-divider circuit is
shown in Fig. 3. The voltage is ap-
plied through a 15-megohm isolating
resistor and is developed across a
string of resistors, Rl through RS.
With the range switch set to the
lowest value, the total voltage de-
veloped across the string of resistors
is applied directly to the grid of
VIA in the measuring circuit.

As the arm of range switch STA
is moved closer to ground, the meter
range will be increased by the volt-
age-divider action of R through
R5. Since the resistance from the
arm of SIA to ground is lowered,
S1B inserts series resistors to main-
tain a constant input impedance to
V1. There will be no voltage drop
across R6, R7, and RS, since there
is no current {low in the grid circuit
of VIA.

AC Rectifier Circuit

The AC rectifier circuit is shown
in Fig. 4. The use of a single diode
« Please turn 1o puge 69



Table | — VTIVM Trouble Analysis

Measuring-Circuit and General Problems

SYMPTOM CORRECTION PROCEDURE

Pilot light is not lit; instrument Check line cord for breaks, especially at plug. T.esf.c n-off
does not operate. switch and power-transformer primary for continuity.
Intermittent operation. Look for faulty ground return of probes, bad switc

contacts, defective sclder connections, or bad tubes. On kit
using solid hook-up wire, flexing may have caused wire to break
inside insulation; use insulated probe to ferret out this

problem by probing at wires.

Tubes and pilot light are lit, but instrument Examine for continuity of ground or common zircu’t inside

does not operate. instrument. Check for defective tubes or meter movement.
Inspect all test leads for open circuit. Measure voltoges
to be sure they are present and correct.

Meter pointer sticking. Examine meter movement when out of case; if poinfer still
sticks, bearings are probably defective, or coil mcy be rubbing
on pole piece or magnet. If pointer is rubbing against
case, bend carefully away from obstruction.

Meter pointer is “pegging” left or right. Check for intermittent switch contacts. Test tube in meosurin.g.
circuit, and check continuity of both grid circuits; osen condition
in either one will pec meter.

Inaccurate voltage readings on hoth AC and PC, Examine DC voltage-divider network for correct resistor values.

DC Voltage-Divider Circuit

CORRECTION PROCEDURE

Instrument operates normally on one polarity setting  Check for open switch contact, or for open circuit ‘n 4 or — DC-calibrating

of function switch, but is inoperative on other potentiometers.

polarity setting.

Instrument does not operate on DC, but operates Check for open DC probe lead, isolating resistor, switch contact, or
normally on AC and ohms. ground-return circuit.

Inaccurate readings of DC voltages, but Recalibrate + and — DC-calibrating potentiometers as directed
accurate AC readings. in instrument manual. Check for changed value of isolation

resistor in DC probe.

AC Rectifier Circuit

SYMPTOM CORRECTION PROCEDURE

Meter-pointer setting varies to large extent Test AC-rectifier and measuring-circuit tubes. Check resistance values
from zero as range switch is changed. of AC-zero potentiometer and contact-potential
bucking circuit. Recalibrate AC voltmeter circuit cs directed in instrument manual
Inaccurate readings of AC voltages, but Test AC-rectifier and measuring-circuit tubes. Examine range
accurate DC readings. switch for poor contcct, or for leakage in areas of salt water

or high humidity. Test contact-potential bucking res stors
for changed values. Check for defective input coupling or bypass capacitors.

Inaccurate readings of AC voltage, but normal Check for open circuit in function switch or in
operation on DC and ohms. AC zero-adjust potentiometer, and for defective AC-rectifier
tube.

Ohms Circuit

SYMPTOM CORRECTION PROCEDURE
Ohms.adjust control cannot place pointer Check for weak battery or cell, defective chms-adjust potentiometer,
at maximum reading. or bad tube in measuring circuit.
Need for frequent retouching of ohms-adjust Test measuring-circuit tube for gas. In areas of salt
setting as range switch is turned. water or high humidity, check for leakage betweer switch
contacts.
Ohms function inoperative, but instrument gives Check for disconnected or dead battery or cell,
normal AC and DC voltage readings. bad contact on function switch, or open

circuit in resistance-civider network.

Inaccurate resistance readings. See if divider resistor has changed value; this may rasult from erroneous
application of voltage while instrument is set to read ohms.
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The **screwdriver mechanic” is on
his way out. This means, among
other things, that to succeed, you
must be more competent, more effi-
cient, more dependable than your
competitor down the street. The
public is impressed by professional-
ism, and a good part of being pro-
fessional is not only knowing how to
do the job, but having the equip-
ment to do it quickly and efficiently,
at a competitive price.

Having the right equipment is
therefore a means to an end. How-
ever, there’s no sense spending good
money for instruments that will only
stand idle in some remote corner of
the shop! Even the most elaborate
array of equipment is nothing more
than display material when you
don’t know when or how to use it.
By the same token, a good technical
man’s performance is limited with-
out the proper equipment. What,
then, are the test instruments you
need? The answer, of course, de-
pends on what you service, and to
some extent on the volume of work
you handle. Since TV servicing rep-
resents the largest single source of
revenue for most independent shops,
let’s concentrate on this area.

There is no question that the
scope, VTVM and VOM, and sweep
and marker generators are consid-
ered as the basic TV servicing in-
struments. A scope is necessary for
making alignment checks and ana-
lyzing signal waveforms. And even
though more modern instruments
such as signal-substitution units
often provide a more efficient means
of isolating troubles, there are nu-
merous occasions where a scope
either becomes a downright neces-
sity or provides a more accurate
analysis.

Without a doubt, VTVM’s and
VOM’s are absolute musts for every
TV bench. As a matter of fact, most
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Do you really have the

you need ?

circuit troubles could not be ana-
lyzed without the use of one or both
of these instruments. Usually, they
are the ones most relied upon to iso-
late troubles to specific components.
In addition, they are the only instru-
ments needed for many of the sim-
pler jobs.

Sweep and marker generators, on
the other hand, are generally needed
only for alignment work, although
they can be very helpful in signal-
tracing RF, IF, video, AGC, and
sound troubles. Marker-adder units,
while not absolutely essential, help
increase efficiency and accuracy of
alignment checks and adjustments.

While tube testers were not men-
tioned above in the category of basic
instruments, any first-rate service
shop should be able to boast of
owning at least one. In fact, the pub-
lic practically demands that you own
one—having been exposed to the
idea of ‘“‘drug-store” testing. Thus,
the customer-conscious serviceman
not only invites consumers to come
to him for free tube testing, but also
uses a portable tester on home calls
to prove the necessity for tube re-
placements. In the eyes of his cus-
tomers, this man is “professional”
because he is equipped to do the job.

At this point, some of you may
feel that if you had just the instru-
ments mentioned thus far, you'd be
equipped to tackle any TV service
job that might come along. If so,
what will you do when you want to
observe an RF or IF signal, and find
yourself in need of a demodulator
probe? And what about the other
probes needed for accurate voltage
measurements in high-impedance,
low-capacitance, and high-voltage
circuits? If you’re earnestly in the
TV service business, you’ll need
them, also. Furthermore, you’ll find
that other instruments such as ca-
pacitor testers, circuit analyzers,

?| TEST EQUIPMENT

by Joe A. Groves

signal- and component-substitution
units, and bias-voltage supplies can
help you turn out more work in less
time. If you make antenna installa-
tions, a field-strength meter is often
helpful in selecting the proper site.
You can also use it to check the
attenuation in lead-in wire or cable,
and to troubleshoot master antenna
systems.

You say you have all this equip-
ment? Wonderful! If you know how
to use it efficiently, you really have
all you need—for servicing black-
and-white TV sets, at least. Being
so well equipped, however, you've
no doubt received at least a few re-
quests to service color TV sets—and
as an expert, you didn’t turn them
down (we hope). If you’ve handled
more than just a few, you learned of
the necessity for some specialized
equipment. Dot or crosshatch pat-
tern generators are essential for
making convergence adjustments,
color-bar generators provide needed
test signals for checking color-repro-
duction problems, and special scope
probes and preamplifiers are some-
times necessary for troubleshooting
chrominance circuits. Degaussing
coils, while not considered test in-
struments in the strictest sense, are
a must for correcting color-purity
problems.

Now, how about radio servicing?
Perhaps you’d rather not bother
with it, but if you don’t you stand a
good chance of losing a lot of your
regular TV customers. (Who ever
heard of an expert TV serviceman
who couldn’t fix a “li’l ol’ radio”?)
Table models, transistor portables,
AM-FM combos, clock and auto
radios . . . what next will the man
who claims to be a TV expert be
servicing? Fortunately, some of your
basic TV servicing instruments—
VTVM or VOM, tube tester, and

+ Please turn to page 38
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Analyze Every Transistor Circuit
Trouble in Minutes!

T Ee——

el

Iﬁ# TEST ALL TRANSISTORS
4 IN-CIRCUIT

OR
OUT-OF-CIRCUIT

w, | i ; L -.‘ .
it £ ; - ; :
§ 4 7 X;New |n~cifai| Tran;i-Pscbe //
’ y o (1 . /
] t'sa... COMPLETE TRANSISTOR TESTER & SIGNAL TRACER

VOLTMETER = BATTERY TESTER. e MILLIAMETER

! Transistors aré tested in-circuit with 8 new unique AC GAIN
Now ou can check and out of ¢ircuit with an accurate DC GAIN and
- LEAKAGE check. Set-up chart included for referenee only.

& Test all transistors in-circuit with a new unique AC GAIN check
It works every time and without the use of the set-up booklet.

@ Test all transistors out of circuit with the AC GAIN check or with Benefit from
a more accurate DC current gain and leakage check. th s £

& Read current gain (beta) direct for experimental, engineering work ese encore extras
or for matching transistors. « Lists Japanese equivalents.

@ Check diodes simply and accurately with a forward to backward + Automatically determines NPN or PNP.
ratio check. e Mirrcr in detachable cover to reflect apposite
Signal t £ ker to ant ith ial low impedance Sidg of Printed, Hate

® tghal_itracemtromespealel tomanienna wili] B IPEEkEll Kong sy e Special clip to fit between batteries for cur-
generator. No tuning, adjustments, or indicating device needed for e thoheE
transistor radio trouble shooting. Just touch output leads to iran- + Transi-probe for mmking in-circuit transistor
sistor inputs and outputs until 2000 cycle note is no longer heard checks.
from speaker. (Generator output monitored by meter.) It’s a harmonic P
generator for RF-IF trouble shooting and a sine wave generator for
audio amplifier trouble shooting. Color: = ey o'y B modern two teme gray
Check batteries under operating conditions as well as the voltage Size. ..o 8" x 15" xé;"
dividers with a special 12 volt scale. ::::i:’t """" Mgl 403kl él'/',;“s;;“lt";lefa;c:‘

& WMonitor current drawn by the entire transistor circuit or by indi- T e A
vidual stages with a 0 to 50 Ma current scale. A must for alignment Batierict ML . ...two size “C" cells

and trouble shooting cracked boards.

ALl PARTS ARE | SENCORIE | MADE IN AMERICA
~y

Sencore 5am says, ‘‘You'll
save hours servicing

(]
S E N ‘ Og R E ‘ / transistor circuits
i Only 49.50, see it at

your distributer.”
ADDISON, ILLINOIS




SENCORE Most Popular Time Savers for Servicemen, Tochnicians,

Engineers, Mainienance Men, Hobbyists !

It's a real money-maker 77

LC3 LEAKAGE
CHECKER

Provides grid
emission and
leakage checks
with the same
sensitivity as

the famous Mlghty
Mite but checks
critical tubes only; | =i

TUBE CHECKER

Smaller than a portable
typewriter . . . yet will ...
outperform testers costing
hundreds of dollars.

172 types 7
A. new dynamic approach to tube -.:II{\‘
testing. Check over 1,300 tubes for
cathode  emission, grid emission,
leakage, shorts and gas. A “mite” to Ask any serviceman who owns one . . . or

try one for just one day of servicing.
You'll see for yourself how much time the
LC3 can save you. Checks for leakage be-
tween all elements, whether caused by
gas, grid emission or foreign particles.
Also checks leakage on all capacitors with

carry but a whale of a performer
that outperforms testers costing much
maore. New unique “stethescope” ap-
proach tests for grid emission and
leakage as high as 100 megohms yet
checks cathode current at operating

levels. Special short test checks for voltage applied — including electrolytics.
shorts  between all elements. The Provides instant filament checks in “Fil-
Mighty Mite will test every radio and TV tube that you. encounter (over 1,300!) plus Check™ position—no need for a second fil-
picture tubes. Set up controls as easy as “ABC” from easy to follow tube chart. New ament checker. One spare pre-heating
features: o Meter glows in dark for easy reading behind TV set. e Stainless steel g socket and new roll chart prevent obsoles-
mirror in cover for TV adjusiments. ® Rugged, all steel carrying case and easy grip cence. New charts provided free. For 110-
handle. ® Smallest complete tester made. Measures only 9" x 8” x 2%” and weighs 120 volts, 60 cycle AC.

just seven pounds.

SENCORE SS105 SWEEP CIRCUIT TROUBLE SHOOTER \ FC4

<,
The Missing Link in TV Service . . . FILAMENT CHECKER

The ideal
tool for ser-
vicing series
string fila-
ments.

s A ...

UNIVERSAL HORIZONTAL OSCILLATOR.
For direct substitution. No wires to dis-
connect im rmost cases. Traces trouble
right down to the defective component.
Variable output from 0-200 volts, peak-
to-peak. Oscillator will sync to TV syne
signal giving check on sync cireuits.

HORIZONTAL OUTPUT CATHODE CUR-
RENT CHECKER. A proven method that
quickly cliccks the condition of the hori-
zontal output tube and associated com-
ponents. Adaptor socket prevents break-
ing wires. Easily replaceable Roll Chart
gives all necessary pin, current and volt-
age data. New Roll Charts are Free.

UNIVERSAL DEFLECTION YOKE. A new,

Purposely works off your cheater cord to
give you a positive check on line voltage.
Prevents checking all tubes to find that
your trouble was no line voltage. Only
checker thar checks all tubes automatical-
ly and has no batteries to replace. Cost
half that of battery operated testers. Pat-
ented.

FC4 with test leads for checking
continuity or AC or DC Voltage ... $995

simple way to determine yoke failure

accurately—without removing yoke from "8’;‘1 VOE':’T' 'y

picture tube. Merely disconnect one yoke STAGE STAGE R VB2 ‘‘VIBRA-DAPTOR

lead and substitute. If high voltage (also I T 5

bright vertical line) is restored, TV Ft‘VOBRA{éK VOERPT' B Checks 3 and 4 prong Vibra

yoke is defective. XFORMER| [XFORMER X tors Faster and Easier . .

DYNAMIC FLYBACK TRANSFORMER = .

CHECKER. Merely flip switch to “Flyback [’)‘EOF':E%: D\grgt. _l;lugls {llllO ‘any'_ IUIfCSCheCkelr;

Check™ and meter will indicate condition YOKE YOKE 1\1?3] orm use VV;-“‘ } e 1l

of flyback transformer, in degrees of i 1g1[)f W, i C—leCk OF v':

horizontal deflection. Extremely sensitive UNIVERSAL VERTICAL OSCILLATOR. prators, scl for .()Af\4 or GSN—{’

Pl YIRS G ELOE (110 Y fhore Checks oxscillator,  output  transformer for 12 v. \'1l)ratm=;, set for 12A?\4

turn on flvhack. and yoke. Merely touch lead to compo- 5 or 125N7. Two 1_\0- 51 lamps in-
’ nent and check picture on screen. dicate whether vibrator needs re-

VOLTMETER. For testing bootstrap, screen 55105 is completely self-contained, ‘v placing.  Instructions on front

and other ‘voltages. Direct-reading volt- nothing else is needed. panel. Steel case.

meter, 0-1000 volts. New, improved Circuit.

Fa < T3 ’ . R ‘“FUSE-SAFE’’ CIRCUIT TESTER FS3
3 ° Instantly tells you whether or not it is

. safe to replace fuse resistors, fuses, or cir-

— Rad;o, TV and Electeonic Minit-Men cuit breakers. Separate red an(li green scale
for each commercially available fuse re-

MADE IN AMER‘CA sistor used in radio and TV. Eliminates
guesswork, wasted time. Also handy for
wattage cliecks up to 1100 watts at 115v.
$895

Time Savers for America’s

L2 ALL PARTS °
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SENCORE

SENCORE
TRC4

TRANSISTOR-
RECTIFIER
CHECKER

$1995  Ivd
Now lists Japanese equivalents

Checks Transistors, Diodes, Rectifiers...
A transistor tester that is used by over
50,000 servicemen, engineers and experi-
menters from Coast to Coast. Recom-

mended by TV and Radie manufacturers;

used by such leading companies as Sears
Roebuck, Bell Telephone and Common-
wealth Edison. Tests indicate that the
TRC4 will outperform testers costing many
times more. The TRC4 tests all transistors
for gain, leakage, and open or shorts.
Simple to operate without set-up chart for
service work and with set-up chart for
more accurate checks. With bhatteries,

Get all 3

2 SUBSTITUTION SERVICING

‘*‘HANDY 36"’

$1275

Substitute for Capacitors, Resistors . . .
Provides the 36 most often needed resist-
ors and capacitors for experimenting, sub-
stituting or testing. Eliminates searching
for replacement components, unnecessary
soldering and unsoldering and the mess it
creates. Says goodbye to crumpled parts.
Flick of a switch instantly selects any of:
24 Resistors from 10 ohms to 5.6 meg-
ohms, 10 Capacitors from 100 mfd to
.5 mfd. 2 Electrolyties, 10 mfd and 40 mfd
at 450 Volits. All components are stand-
ard American brand.

Jlen, TRANSISTOR RADIO SERVICING

All 3 Time Savers shown above in

handsome display carton carrying case

SENCORE BE3 ‘‘ALIGN-O-PAK”

Eliminates messy batteries in TV service
work. Handy tor alignment, AGC trouble-
shooting or checking gated sync circuits.
Dial the voltage you need, 0-18 volts, posi-
tive or negative. Completely isolated DC
supply, less than 0.1% ripple. Covers all
voltages recommended by TV set manu-
facturers and in Photo Fact schematics
For 110-120V, 60 cycle AC.

$785

See your Parts Distributor

less than some Mutual Conductance Tube Testers!

Vou can own all these popular Time Savers for M

SENCORE
PS103

BATTERY
ELIMINATOR &
TROUBLE SHOOTER

$1995

Replaces Batteries During Repair . . .
Replaces batteries during repair time of
transistor radios and helps trouble shoot,
too. For transistor radio servicing, experi-
menting and to charge nickel cadmium
batteries. Dial output voltage from 0 to
21 volts DC and read or. meter. Low ripple
insures no hum or feedback problem.
Meter reads from 0 to 100 MA. Shorted
stage will cause current to read high as
indicated on PF schematics; open stage
will cause current to read low. To align
transistor radio, tune in station signal and
adjust 1F slugs for maximum current. The
1’5103 is the only supply that will operate
radios with tapped battery supplies; such
as Philco, Sylvania, Motorola, etc.

%ri.'u"rﬁ_

COMPLETE TRANSISTOR RADIO SERVICE LAB

All 3 Time Savers shown above in handsome
display carton carrying case

SENCORE
ES102

ELECTRO-
sus

$1595

Substitute for Electrolytic Capacitors. ..
Complete, safe substitution . . . from the
smallest electrolytics used in transistor
radios to the largest used in costly Hi-Fi
amplifiers. Contains 10 electrolytics from 4
to 350 mfd. Select carrect value with the
flick of a switch. Features automatic dis-
charge, surge protector circuit. Prevents
accidental “healing” of capacitor being
bridged. Completely safe—no arc or spark °
when connecting or disconnecting, Usable
from 2 to 450 volis, DC,

NEW!

MODEL SL108

$4145

AEAY

-

@3)5

Everything you need
for less than $50.00

Goodby to messy parts , . .
the mess of
unsoldering in testing.

\i TROUBLE- |

1279

SENCORE

HARMONIC
GENERATOR

$995
Finds Defective Stage in a Minute . . .
Believe it or not. Just touch the output
leads of the HG104 to inputs and outputs
of transistors and a clear 1000 cycle note
from speakers will tell you whether or not
the stage is defective. Here is an un-
excelled time saver, not a “pencil” gim-
mick. It actually works every time from
speaker to antenna. Two leads and cali-
brated output (not found on pencils) are
a must for speaker connection, grounding
to prevent RF spray and front end checks.
Also saves time when servicing HiFi, TV
and radios. With life-time hatteries,

AR R,

r;: sonen all you sieed Yo
Sareice Tranalalsr W

MODEL TL107

$4985

Bl

e T —

soldering and

SENCORE % '
RS106 | f % 2

RECTIFIER ° °

5
x

SHOOTER $1275
Locate faulty Rectifiers, Diodes . . .
This unique substitution unit simplifies
trouble shooting rectifiers and diodes, gives
you a positive check every time. Substi-
tute for suspected rectifier or diode, watch
picture or listen to sound and you'll know
in seconds whether or not the rectifier or
diode should be replaced. No guess work,
soldering mess or time lost. The RS106
costs less than having loose rectifiers and
diodes in the shop for testing and is
worth many times more. A must for servic-
ing voltage doubler circuits. Protected by
a Y% amp. Slow Blow Fuse.

POWER RESISTOR SUBSTITUTION
SENCORE BIG 20 MODEL PR111

For all resistors up to 20 watts from 2.5 to 15,000 ohms.
all power resistors encountered in Radio, Hi-Fi and TV circuitry.
Substitute for all questionable power resistors;

determine values of burned out 2 and 4 watt

Covers

carbon resistors, wire wound potentiome-
ters. fuse resistors and resistor value in a
hundred and one places in servicing and
engineering. A great time saver in restor-
ing circuit to normal fast so that you find
the actual defective component. Each re-
sistor stands up to 20 watts normal tesi-
ing time. The Big 20 pays for itself the
first month in time saved.
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,Ef/* TARZIAN TUNERS &\
/ Acclaimed by the Industry for J
\:N% High Quality... Reliability § /

g\cﬁ | and Low Cost f M
=S

HOT ROD HI FI
(turret-type) (FM)} Tuner

SILVER SEALED
(switch-type)

It’s only natural that the world’s leading set manufacturers should
rely on the TARZIAN TUNER . . . acclaimed as the world’s finest.

Today, TArzIAN TUNERs are providing unexcelled performance
in millions and millions of television receivers. Since the beginning
of television (Sarkes Tarzian was a pioneer in the industry) leading
set manufacturers have been equipping their receivers with TARZIAN
TUNERS because they are assured of dependable performance. And,
at Low CosT.

Sarkes Tarzian, Inc. is recognized as the world’s leading com-
mercial tuner manufacturer with licencees in Canada, Mexico,
Brazil, Argentina, Australia and Italy.

Only Tarzian offers manufacturers both the HoT Rob (turret-
type) and SILVER SEALED (switch-type) . . . as well as the Hi Fi FM
Tuner. All embody the high standards of QUALITY . . . DEPENDA-
BILITY . . . and OUTSTANDING PERFORMANCE that have made TARZIAN
products a leader in the field.

For more information, write to: Sales Department, Tuner Division

SARKES TARZIAN INC

east hillside drive « bloomington, indiana

Manufacturers of TV and FM Tuners e Closed Circuit TV Systems

® Broadcast Equipment « Air Trimmers o Magnetic Tape ¢ Semiconductors

PF REPORTER/ April, 1961

Test Equipment You Need

(Continued from page 34)
signal generator (if it has audio and
broadcast-band IF frequencies)—
will stand you in fairly good stead.
But, of course, you’ll soon find your-
self in need of a transistor tester,
and there’s not much sense in tack-
ling an auto radio without a DC
supply to power it. If your TV signal
generator doesn’t supply the proper
IF and audio signals, and you’re not
ready to invest in one that does,
your best bet is to buy an inexpen-
sive harmonic generator for signal-
tracing purposes.

As long as you've gone this far,
you might as well consider taking on
some hi-fi work. If you do, however,
go after all the business you can to
support the required investment in
equipment. Sensitive AC VTVM’s,
sine- and square-wave generators,
and harmonic- and intermodulation-
distortion analyzers are the major
additional instruments you’ll need.
Special strobe discs, head demagne-
tizers, gram scales, and test records
and tapes are accessories that will
serve you well in phonograph and
tape-recorder work.

Many radio-TV-electronics serv-
ice dealers add small appliances to
the list of services they render. Much
of the troubleshooting can be han-
dled with no more than a VOM, but
wattmeters, special thermal indica-
tors, and continuity testers are also
helpful in tracking down certain
troubles and making adjustments.

Where do we go from here? Well,
if you have all the instruments de-
scribed in this brief resume, you
reully have what you need for serv-
icing home ¢lectronics equipment.
But this doesn’t preclude the neces-
sity for additional instruments in
time to come—especially if you de-
cide to expand your services into
industrial or communications work.
But even if you don’t, tomorrow’s
receivers may require the use of test
instruments as yet not even on the
drawing board, and who knows
what unique and more efficient in-
struments will be developed for your
benefit?

In the electronics service business,
acquiring new and additional test
equipment is a never-ending proc-
ess. The man who acquires his
equipment wisely, and learns how to
use it most efficiently, is well on his
way to success. A
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SYLVANIA 6SN7GTB

with 3-point p
“builds u

ate support

) your

PROFIT PICTURE

- = e ) —mt—a e R

Sylvania extras mean built-in stabil-
ity, higher performance and extra-
long life — profit-protection for you!

Take, for instance, the new structure
that supports each plate at three
points to substantially reduce micro-
phonics. Or consider how the triode
sections are obliquely mounted to
reduce catastrophic failure of both
sections due to physical shock. Too,
Sylvania 6SN7GTB’s are built with
specially treated micas to reduce
interelement leakage; extra-clean
welds to cut down on the possibilities
of internal shorts.

The technique of grid mounting plus
the use of selected alloys for support
provides excellent heat dissipation,
increased tube reliability. All this plus:
» Sylvania “Automount” construction
for precise, tight, uniform assembling
of tube elements

+ a “batch” of 100% tests to assure
tube quality

« tapered pins for fast servicing.

The Sylvania profit “build-up” can
work for you. Next time you replace
a defective 6SN7GTB, make sure it’s
with a new . . . superior . . . Sylvania
6SN7GTB. Order them today from
your local Sylvania tube distributor.

Electronic Tubes Division, Sylvania
Electric Products Inc., Dept. 414,
1740 Broadway, New York 19, N. Y.

Sussidiary of GENERAL TELEPHONE & ELECTRON/ICS (&%)
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from “TZTHILL" . . a completely new |}
CITIZENS BAND TRANSCEIVER

that meets
FCC regulations™

Model 761:
Model 762: 117 VAC & 12 vDC

Model 760: 117 VAC
wired $89.95

117 VAC & 6 VDC {Kit $69.95

kit $59.95

Wired $99.95

incl. mtg. bracket (Pat. Pend.)

*EICO premounts, prewires, pretunes, and seals the ENTIRE transmitter
oscillator circuit to conform with FCC regulations (Section 19.71 sub-

division d). EICO thus gives you the

transceiver in kit form that you can

build and put on the air without the supervision of a Commercial Radio-

Telephone Licensee!

Highly sensitive, selective SUPERHET (not regenerative) receiver with 5%
dual function tubes and RF stage. Continuous tuning over all 23 bands.
Exclusive Super-Hush® noise limiter. AVC.3” x 5” PM speaker. Detachable
ceramic mike. 5-Watt crystal-controlled transmitter. Variable “pi” network
matches most popular antennas. 12-pasition Posi-Lock® mounting bracket.

7 tubes and 1 crystal (extra xtals

$3.95 each). Covers up to 20 miles.

License available to any citizen over 18—no exams or special skills
required, application form supplied free. Antennas optional.

YOU PROFIT WITH EICO

Everything in top-quality
TEST EQUIPMENT for Shop
and Field—at savings of 50%.

COLOR & Mono DC-5MC

Lab & TV 5” Oscilioscope #460
Kit $79.95, Wired $129.50

5” Push-Pull Oscilloscope #425
Kit $44.95, Wired $79.95

Q. 4
w{@j

ma‘%:_-:.—

Peak-to-Peak VTVM #232 & *UNI-PROBE®
Kit $29.95, Wired $49.95

*U. S. Pat. No. 2,790,051

Vacuum Tube Voitmeter #221

Kit $25.95, Wired $39.95

More typical EICO values: Signal Gen-
erators from $19.95, Tube Testers
from $34.95, Sweep Generators from
$34.95, Power Supplies from $19.95,
VOMs from $12.90.
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Everything in CUSTOM H/-FI:
finest quality at 1 the cost.

FM Tuner HFT90
| Kit $39.95, Wired $65.95

} Cover $3.95. Includes FET,

AM Tuner HFT94

Kit $39.95, Wired $65.95
Includes Metal Cover and FET.
FM/AM Tuner HFT92

Kit $59.95, wired $94.95
Includes Metal Cover and FET.

Stereo Dual Amplifier-Preamp HF81
Kit $69.95, Wired $109.95
Includes Metal Cover.

Stereo Dual Amplifier AF4

Kit $38.95, Wired $64.95

Includes Metal Cover.

Write for free catalog PF-4 and
name of nearest distributor.
Most EICO distributors offer budget terms.

T

3300 N. Bivd,, L.I.C. 1, N. Y,
Add 5% in the West

The
Electronic
Scanner

Now It's Official

Sencore, a trade name which
has become well known through-
out the industry. also ofticialls
became the name of the com-

pany recently. President Herb
Bowden, at the firm’s annual
sales meeting, said that the

change from Service Instruments
Corp. to Sencore, Inc. provided
better identification between the
compuny and its products, and eliminated confusion between
“like sounding” names in the industry. The sales meeting in
itself wus unique in that manutucturer’s representatives for the
compuny went through a 3-duy program on TV and radio
servicing. Purpose of the seminar, held in the new 10,000

square foot addition to the plant, wuas to school the reps on
how to help the distributor help the service deulers with their
technical problems.

Test Equipment Trolley

Received the accompanying
photo at press time from Fred
Voorhaar at TACO, who felt
our readers would be interested
in the unique arrangement of
bench test equipment in use at
Nick’s Electronic Service, Alta
Vista. Va. If you can take your
eyes off the TACO untenna
. ! ' being demonstrated by Jerry
White, vou’ll notice that all the test instruments have been
mounted in a rack which is suspended from an overhead tralley.
This arrangement permits the equipment to be moved from one
bench position to another with an easy pull on the rope. Ford
Nichols, owner of the shop. is shown at lelt center, and J. Pratt
Winston, distributor salesman. is at the far left. Not only is the
idea good, but it’s a natural for this special test equipment
issue!

Esprit de Corps

For the first time in the nine-
year history of the General
Electric sponsored Edison Radio
Amateur Award. given for out-
standing public service, was won
jointly by two “hams.” It is
also the first time the award has
been made for scientific achieve-
ment. Winners John T. Cham-
bers, W6NLZ. and Ralph E.
Thomas, KH6UK, (right and
center. respectively) are shown receiving their trophies from
L. Berkley Davis, General Electric vice-president. The two rudio
amateurs were chosen on the basis of their experiments with
tropospheric ducting radio propagation phenomena. culminating
in a communications distance record of 2540 miles on the
432-mc band. Special citations were also granted to Francis
Ircland, K4UUO, and Albert Parker, W4BAW. for outstanding
service during the Hurricane Donna communications emer-
gency; Cesare Cavadini, W6GYH. for message relaying on be-
half of service personnel in the Far East: Donald Johnson.
W6QIE. for educational services to novices and for leadership
in organizing CD communications: and Harry Phillips, Jr.,
W6CKV, for leadership in message handling despite a serious
physical handicap. The judges further agreed that Mario Lagos,
CE7BC, should receive special commenduation for emergency
communications operations during the Chilean euarthquake
disaster.




Newr Type
BUSS FUSE
SERVICE-STAND
ASSORTMENTS

Supplies fuse needs and
saves service time

RUSTWORTNV NAMES
N ELECTRICAL PROTEC

Most Practical Stand Yet Devised

Made of metal, the stand is sturdy and unbreakable,
not like a fragile, plastic stand.

TIoN

Keeps the fuses needed by the serviceman at his
fingertips. Prevents scattering of fuses.

Can be hung on' the wall or placed on the counter
where the stand’s wide base prevents accidental tipping.

Each 5-in box is neatly held on its cwn shelf—easy
to slide out without disturbing other boxes.

Two Quick-Service Assortments
with Stand
No. 255 Full-Service electronic fuse assortment

contains 255 fuses-—practically all the fuses you might
need for TV and other electronic devices.

No. 130 Special electronic fuse assortment
contains 130 fuses. It gives you one box of each size
and tvpe of all the popular fuses at a minimum
investment.

Make your service work easier and more
profitable by ordering the BUSS Electronic Fuse
Service Stand Assortment best svited to your
needs. Your Jobber has it or will get it for you.

- —— o,

Tell at a glance what fuses need re-ordering

Tabs inserted behind metal boxes shows size and
type of fuses in the assortment...when hox of
fuses is removed tabs show what items should
be reordered.

BUSS makes a complete line of fuses of unquestioned IrusymonTey Kases i Roighesg
high quality for electronic, commercial, industrial 1

automotlve, farm and home use.

BUSSMANN MFG. DIVISION, McGRAW.EDISDON CO. » UNIVERSITY AT JEFFERSON » ST, LOUIS 7, MO.
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vawaste SAMS sooks on
TEST EQUIPMENT

available from your local

SAMS DISTRIBUTOR
o

(P
g, _l*-—ﬂ'

Famous 101 Ways'’ Series
BY BOB MIDDLETON

These wonderfully practical books will help
you put your test equipment to work more
frequently and profitably. Bob Middleton
shows you simply and clearly how to apply
each instrument, how to make proper con-
nections, what added equipment is needed,
proper test procedure and evaluation of re-
sults. Each book is handy 512" x 812" size
and fully illustrated.

101 Ways To Use Your Sweep Generator.

144 pages. No. TEM-1. Only..... ... $2.00
101 Ways To Use Your Oscilloscope.

180 pages. No. TEM-2. Only. ... $2.50
101 Ways To Use Your VOM & VTVM.

116 pages. No. TEM-3. Only. ... . $2.00
101 Ways To Use Your Sngnal Generuior.
128 pages. No. TEM-4. Only .. ... ... $2,00
101 Ways To Use Your Avdio Test Equip-
ment. 136 pages. No. TEM-5. Only $2.00

101 Ways To Use Your Ham Test Equipment.
... $2.50

168 pages. No. TEM-6. Only.......
101 More Ways To Use Your Scope in TV,
160 pages. No. TEM-7, Only... .. $2.50
™ st uum-un I
E’ h '.l-.l”
COPE
oscittos

~ Ay P

Know Your Oscilloscope. Covers circuitry, op-
eration, adjustments, servicing and applica-
tions of oscilloscopes. Chapters include:
Power Supplies; Sweep Systems; Synchroni-
zation : Amplifiers; Special Features; Accesso-
ries: Adjusting and Servicing; Frequency and
Phase Measurements; Radio and TV Align-
ment: Practical Applications and Servicing
Procedures. 160 pages, 512" x

815", No. KOS-1. Only . 52'00

How To Understand and Use TV Test Instru-
ments. Revised and enlarged to include latest
data on instruments for servicing Color TV.

Tells how each instrument operates, how to
use and get the most from it. Covers:
VTVM's, Signal Generators, Sweep Genera-

tors, Scopes, Video Signal Generators, Field
Intensity Meters and Voltage Calibrators.
176 pages, 812" x 11”, No. TN-1. 53_50

(Revised). Only

Servicing and Calibrating Test Equipment.
Shows you how to keep your test instruments
in reliable working order. Explains proper op-
eration of instruments, calibration proced-
ures, simple ways to check instrument accur-
acy, how to service test equipment. 196
pages, 52" x 812", illustrated.

No. TEK-1. Only.. .. I $2'75
Using and Understanding Probes. Analyzes
and describes uses of various probes: direct,
i§o]alion, high-voltage, low-capacitance, rec-
tlf_ying, demodulator, signal-tracing, signal-
ingection and special purpose. Includes indus-
trial as well as TV and radio applications.
192 pages; 512" x 8%,”. No. PRG- 95
Only. o $3

FREE SAMS BOOKLIST AVAILABLE—

ask your Distributor or write us direct

HOWARD W. SAMS & (0., INC.

1720 E. 38th St., Indianapolis 6, Ind.
In Canada: A. C. Simmonds & Sons, Ltd., Toronto 7
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1 2 3 4 5 6 7
8
9 10
1
1 13 14
15 16
17
18
19 20 21
22 23 4
25 6
7 | 28
29
30
ACROSS 2. In some alignment setups, VIVM’s are
1. Type of TV test pattern resembling wire used os LI
screen. Resistor used to multiply range of a meter.
6. The metal point of a test lead. To bring circuits into tune.
9. An intermediate connecting point. 5. Control you would adjust to position a
10. Polarity of ungrounded lead from AGC waveform on a scope screen.
bias box. 7 A . R .
1. Common shape for tip of alignment tool. : UCHELE Rl ER UL T
13. Abbreviation for cathode-ray oscilloscope. 8. Abbreviation for o voltmeter using
. N vacuum tubes.
16. An electrical measuring instrument.
17 meehanismBucdlirEoRmeter 12. A special type of signal generator.
20. Visible marker signal. 14. Maximum instantaneous value of an AC
22. A lamp used in tube testers for the pur- voltage.
pose of indicating shorts. 15. Volt-ohmmeter (abbr.).
ea S LACLE LS msh:uments are— — 18. The indicating needle of a meter.
overload protection.
26. Each time you change VIVM ranges, 19. A wire supplied with a test instrument.
the meter. 21. A type of meter calibrated to read audio-
27. A grid- __ __ oscillator is used in frequency power levels.
some M.lavemefers. 23. The oscilloscope control that regulates
29. A test-instrument accessory. electron-beam spot size.
30. Figures observed on an oscilloscope screen :
when signals are applied to both hori- e A LR
zontal and vertical inputs. 25. A _ occurs when the meter indi-
cation dips to zero.
DOWN 28. Type of color-TV test pattern.

1.

An ohmmeter is useful in making
checks.

(Solution on page 68)




any room's decorative theme. Available in
lengths of 25, 50, 75, and 1C0 feet. Pack-
aged in pancake coils for easy handling
and display.

For interiors only. This NEW Belden
300-ohm lead-in cable, No. 8226, replaces
unsightly lead-in cable in modern “omes.
Its neutral color harmonizes and blends into

Delivers stronger, clearer signal in areas of
extreme salt spray, industrial contamination, rain,
and snow. Also improves fringe areas, UHF, and
color TV reception. Available in packaged lengths
of 50, 75, and 100 feet.

—

CELLULINE* 300-OHM LINE
—MO. 8275 Resists abrasion,
sun, and wind. Provides

Exclusive
PERMOHM*
No. 8285

et —

STANDARD 150-OHM LINE
—NO. 8224 For receiving
antennas, matching trans-

WELDOHM

STANDARD 72-OHM LINE
—NO. 8222 For use with
all types of receiving an-

WELDOHM* 300-OHM LINE
—NO. 8230 2%, times flex-
life and 1%, times break-

STANDARD 300-OHM LINE
— NO. 8225 Offers low
losses at high frequencies.

For use with TV and FM re- ing strength of ordinary strong UHF and VHF TV pic- tennas at high frequencies, formers, and experimental
ceiving antennas. 25-, 50-, lead-in. 25-, 50-, 75-, and tures. 50-, 75-, and 100-foot 100- and 500-foot spools, applications, 100- and 500-
75-, and 100-foot coils; 100-foot coils; 500- ond coils; 500- and 1000-foot foot spools.
500- and 1000-foot spools. 1000-foot spools. spools.
Ask yo CONVENIENTLY
*Belden Trademark and Be ber PACKAGED FOR
B et WIREMAKER FOR INDUSTRY DISPLAY AND
: SINCE 1902 HANDLING
CHICAGO
Power spply Cords, Cord Sets and Portoble Cordage Electrical Hou Magne

ar

8-3-0
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QUICKER
SERVICING

A simple wattmeter can be a very
useful and effective test instrument
in the hands of a skilled serviceman.
Sporting no test leads or knobs to
confuse the customer, it can serve as
a powerful public-relations weapon
to prove your wizardry as a TV
technician. Imagine your customer’s
amazement when you pinpoint a
trouble without ever removing the
back of the set. You can do it! If
you hit the nail on the head, play it
up big. If you come close, say so. If
you miss the boat, skip it and get
some more practice!

Of course, you must be a master
at interpreting wattmeter readings if
you're to prove your magical skills;
it's no game for a novice. If you
really know your way around a TV,
though, it’s a simpler, faster trouble-
shooting technique than you may
imagine.

Successful application of this
technique depends on a thorough
understanding of the power require-
ments of various circuits in a TV.
First, you must be reasonably well
versed regarding the normal power
consumption of various receivers.
Normally, a set will draw from 150
to 300 watts, depending on size. A
12-tube set with a 70° or 90° sweep
circuit will draw around 150 watts.
Another 12-tube set with 110°
sweep will consume about 200
watts, and larger sets with 17 to 20
tubes and 114° deflection will use
close to 300 watts.

The wattage rating may be indi-
cated on the back cover, or if you
can check the service data for the
set, this will give you the exact watt-
age requirements. If you have no
indication of what the total wattage
should be, you’re flying by the seat
of your pants. In this case, you'd
better remove the back cover and
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get some idea of what kind of a
chassis you’re up against before
making the initial analysis. Once
you know what the total wattage
should be, you can apply your
knowledge of power distribution to
the reading obtained with the watt-
meter, and be well on your way
toward tracking down the trouble.

Figuring the Percentages

Fig. 1 shows that the AC power
(to filaments) accounts for approxi-
mately 50% of the total wattage,
and DC power (B-) accounts for
the other 50% . Expressing the DC-
power requirements of specific cir-
cuits in relation to total wattage
gives us some rather unwieldy per-
centage figures, so it is easier to
divide the rated power in half and
think of individual circuit require-
ments as proportions of the DC-
power drain only.

Taking a closer look at Fig. 1,
we see that the three power-output
stages consume two-thirds of the
DC power. The horizontal output
stage accounts for one-third, while
the vertical and audio output cir-
cuits each consume roughly one-
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Fig. 1.
required by

Proportions of total wattage
different TV circuits.

sixth of the total DC power. The
vertical circuit holds a slight edge,
except in those receivers where the
audio output stage also serves as a
voltage divider. In these cases, the
situation reverses, and the audio
output draws roughly one-fourth of
the DC power. The rest is pretty
evenly distributed among the re-
maining circuits.

Putting the Facts to Work

Just what’s the use of all of these
percentages? Well, let’s connect up
the wattmeter and see what we can
learn from some typical examples.

Suppose the wattmeter pointer
leaps, quivers, and falls back to zero
when the set is first turned on. You
can, with authority, announce to the
customer that he has a burned-out
tube—and you can tell him so within
15 seconds after turning on the
switch.

Here’s why you can be so sure.
This particular symptom is peculiar
to series-string sets in which the
filament circuit has opened. The in-
stantaneous swing of the needle
shows that the switch is OK, and
that AC current is surging through
the rectifiers to charge the B4 fil-
ters. But with no filament current,
the tubes do not conduct, and there
is no drain on the B4 supply.
Therefore, as soon as the filters have
become charged, the wattmeter re-
turns to zero. Simple, huh?

Before going any farther, let’s
consider what a wattmeter will show
when a normally-operating set is
first turned on. Generally, the initial
surge of current will produce an in-
stantaneous reading of from 500 to
1500 watts. The meter will quickly
drop to an indication of 70 to 100
watts and slowly creep up until just
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USES UNLIMITED:

Field Engineers
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Application Engineers

Electrical, Radio, TV,
and Appliance Servicemen

Electrical Contractors
Factory Maintenance Men
Electronic Technicians

Home Owners, Hobbyists
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World’s Largest Slling
POCKET SIZE V-O-M

FEATURES:
Hand size and lightweight, but with the features of a full-

size V-O-M.
The most comprehensive test
9 20,000 ohms per volt DC; 5,000 AC. Set in the Triplett line is Model 100 V-0.M

Clamp-On-Ammeter Kit, now available at dis-

3 EXCLUSIVE SINGLE SELECTOR SWITCH speeds circuit and tributors. The world’s most versatile instru-

ment-—a complete accurate V-0-M plus a

range settings. The first miniature V-O-M with this exclusive tlamp-an-ammeter with which you can take
feature for quick, fool-proof selection of all ranges. measusements without stripping the wires.
Handseme, triple-purpose carton holds and

; L ; S L ) displays all the components: Model 310 min-
SELF-SHIELDED Bar-Ring instrument; permits checking in strong magnetic fields ¢ Fitting jaturized V-0-M, Model 10 Clamp-On-Ammeter
interchangeable test prod tip into top of tester makes it the common probe, thereby freeing Model 101 Line, Separator, No. 311 Extension'
one hand » UNBREAKABLE plastic meter window « BANANA.TYPE JACKS—positive connec- leads. and a leather carryin'g caée which neatly
tion and long life. accommodates all the components. Mode! 101
B Price—only $34.50; leather case $3.20. literaily makes 1t possible to separate the two

sides of the line when using Model 10. Exten-
sion leads permit use of Mode! 10 at a distance
f the V-0-M. del 100 i

THE TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHip o7 ™ ‘M Compite Model 1oDis arl

Available For Immediate Delivery From Your Triplett Distributor’s Stock

MANUFACTURERS OF PANEL AND P

/E.::\a\ " s !
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TELEX

SUPERIORITY IN SOUND

HEARD THE WORD
ON PRIVATE LISTENING?

If not, you’ll be amazed at how private listen-
ing with TELEX quality accessories is rap-
idly becoming one of America’s best liked
indoor activities. If your customers don’t
know it’s possible for children to watch and
listen to their favorite programs without dis-
turbing others, it can be very profitable for
you to tell them. While you're at it, let
them know how they can enjoy radio and
TV entertainment in the comfort and pri-
vacy of their own beds. Show them these
quality TELEX accessories . . . you’ll sell
them . ..

The TV Listener—Pleasure for one or two
without disturbing others. Ideal for hard of
hearing persons and for institutional uses.
Simple switch turns off radio or TV speakers;
TV listener’s volume control regulates indi-
vidual TELEX Earset volume only. Unit
has 15’ cord; Earset has 4’ cord. Both allow
user to stay at desired distance from TV set.
Easy and safe for children to operate.

Pillow Speakers—Private radio, tape recorder
and TV listening for home and institutional
uses. Dynamic unit has stainless steel hous-
ing. Weighs 4 oz. Magnetic unit has molded
case, hermetically sealed diaphragm and
weighs 2.6 oz. Both speakers have 5’ cord
and standard plug. Miniature plug available.

Dyna-Twin®—High quality 9 oz. stereo-
phonic headset with wide range frequency
response for perfect stereo listening in the
home, record lab or music shop. Dynamic
element has moisture proof Mylar diaphragm,
self-supporting voice coil. Sensitivity: 80 db
above .0002 dynes per sq. cm. for 1 milliwatt
input. Frequency response: 30 to 15,000 cps.
Unit has 8’ cord; standard or miniature plug.

See that your customers iet to know the joys of

private listening . . . with TELEX quality ac-
cessories. Write for information today!

TELEX

Communications Accessories Division
Telex Park, St. Paul 1, Minnesota, CA-408
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before the instant the raster appears.
Then. as the horizontal circuit be-
¢gins to operate, the wattage will
rapidly climb to its normal value.

A few exceptions to this normal
behavior must be noted. For one
thing, transformerless sets equipped
with silicon rectifiers will have
greater initial surge currents as a
result of the low forward resistance
of the rectifiers. On the other hand,
chassis employing temperature-com-
pensating resistors for controlled
tube warm-up will have a much
lower initial surge, and a more grad-
ual rise toward normal drain. Re-
ceivers which incorporate a delayed
B-- circuit will also show lower
“drop-back™ wattage levels; when
the delay device “kicks in,” a pro-
nounced rise in the wattage indica-
tion will be noticed.

Now, let’s see how we can put
this knowledge to work. We have
already cited an example of an open
filament in a transformerless set, but
suppose the tubes are OK, and the
trouble is somewhere in' the B+
circuit.

Open B protective devices, rec-
tifiers, and filters result in a lower
initial surge of power, and after the
reading has stabilized, the total
consumption will be about half the
normal value. When you obtain an
indication such as this, you can tell
the customer he has power-supply
troubles—in a matter of seconds.

Excessive B4+ drain, on the other
hand, will cause the wattmeter read-
ing to surge upward and stay there.
It’s time to pull the plug and explain
to the customer that you're going to
have to track down a short in his set.

Suppose there is no raster. You
know there is horizontal trouble, but
where? You try to draw an arc from
the high-voltage rectifier and get
nothing. A higher-than-normal indi-

cation on the wattmeter shows that
the horizontal output tube may be
drawing excessive current. Taking
the plate cap off the horizontal out-
put tube should reduce the drain to
about 85% of its normal value; if
it doesn’t, the excessive current is
going somewhere other than through
the output tube. If the wattage was
originally 85% of normal, you can
be reasonably certain the horizontal
output stage isn't functioning.

Look at a vertical problem for a
moment. Loss of sweep offers two
possible trouble areas—the oscil-
lator or the output circuit. If the
oscillator is at fault, the wattage will
read nearly normal. On the other
hand, if the wattage is down appre-
ciably, the trouble is probably in the
higher-current vertical output stage.
Troubles in the audio circuits will
give similar indications.

Video, RF, IF, AGC, and sync
problems won't give as much of an
indication as the troubles we’ve al-
ready mentioned. However, if exces-
sive. AGC voltage is biasing zll the
RF and IF stages to cutoff, there
will be a noticeable reduction in
power consumption. In sets with a
power transformer, an inoperative
stage can be pinpointed by pulling
tubes, one at a time, while watching
the wattmeter. When you find one
that doesn’t cause a change in the
reading, you'll have pinpointed the
trouble to a specific stage.

In Conclusion

We've only outlined some of the
salient features of tracing TV trou-
bles with a wattmeter. If you adopt
this troubleshooting technique, you'll
soon discover many other meaning-
ful clues which will direct you to the
source of trouble. The system is fast,
since you obtain definite indications
in a hurry—and with little effort. A

MERCURY

TV TUNERS
ALL TYPES

TV TUNER REPAIR SERVICE
“LARGEST IN THE EAST”

REBUILT or EXCHANGED

Includes parts and labor
{Broken parts extra—at cost)

$Q.50
9 1. Same day service on most tuners

2. 90 day warranty

3. U/V combinations $17.95

890 River Avenue
Bronx 52, New York

Phone CY .3?0&2
CY 39060
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ON PYRAMID’S FAMOUS RC-1

Checks electrolytics* in Transistor Radios,

Color, Black and white TV, miniaturized
equipment as well as in all radios and
other electronic equipment and gear.

*plus all other types of capacitors

FORMER PRICE: $44.9_5_

BURTON BROWNE/New York

LIMITED
TIME
OFFER!

SEE YOUR

PYRAMID

DISTRIBUTOR
TODAY!

UNION EITY, N1

For Checking Miniaturized Equipment, Pyramid’s
Model RC-1 New Resistance-Capacity- Ratio
Bridge Tester. Budget priced . . . outstanding quality
instrument . . . the RC-1 saves you both time and money.
Precision-engineered, Pyramid’s new model RC-1, Resist-
ance-Capacity-Ratio Bridge Tester has a special low
voltage bridge and stable vacuum tube amplifier for safe
testing low voltage electrolytics such.as commonly used
in transistorized receivers.

Pyramid’s RC-1, Resistance-Capacity-Ratio Bridge Tester
is a functionally designed, sturdy, compact, lightweight
unit, ideal for use by technicians, servicemen and en-
gineers in radio, television (color as well as black and
white), industrial electronics and all related fields.

PYRAMID MODEL RC-1 FEATURES:

o Special 3 volt amplifier for checking low voltage elec-
trolytics used in miniaturized equipment such as tran.
sistor radios, etc.

o Capacity Ranges—from 10 mmfd. to 2000 mfd.

* Resistance—from .5 ochms to 200 megohms in 4 ranges.

e Ratio Test—provides quick reactance or resistance
ratio between any two capacitors, inductors or resistors
—range: .05 to 1 and 20 to 1. It can be used also to
determine turns ratio of transformer windings within
this range.

o Leakage Tests—handles alf types of capacitors at rated
voltages between 0 and 500V DC.

o Power Factor—0 to 60% (on capacitors from .1 mfd to
2000 mfd).
o Capacitor Test Voltages—variable between 0 and 500V
DC in 17 steps.
PRICE: Dealer Net—$44.95

For further information about the RC-1 see your Pyramid
distributor or write for complete technical data to:
Pyramid Electric Company, Union City, N. J. EXPORT:
458 Broadway, N. Y. 13, N. Y.« CANADA: Wm. Cohen,
Ltd.—7000 Park Ave.. Montreal.

ELECTRIC CO.
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OF

METER
READINGS

Of all the test instruments you
own, your VOM and VTVM prob-
ably get the hardest workout. This
isn’t surprising when you stop to
consider the versatility of these in-
struments. Nothing is more adept at
supplying basic information about
the operation of a circuit. One thing
should be remembered, though; the
voltages used for analysis purposes
are relative indications. Having
“learned to live with errors,” most
technicians do an amazing job of
tracking down trouble. You can do
even better if you're aware of what
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Fig. 1. Equivalent circuit explains meter
errors when making voltage tests.
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Why and how much
the shunting effect
of your VOM and
VTVM affects the
accurcy of voltage
tests.

happens to a circuit when a meter is
connected to it.

Voltage Readings

DC voltage measurements are not
only the most common, but also the
most misinterpreted tests made with
a VOM or VTVM. In this applica-
tion the technician is really connect-
ing a resistor (the meter) in series
or parallel with one or more re-
sistors in the equipment being serv-
iced. The reading obtained is the
voltage drop across the meter re-
sistance, a far cry from the actual

oo
VOLTMETER

o D

,l'._'LFIPLILR
-1 RESISTORS

L

Fig. 2. Open cathode will give wrong
voltage reading — may damage meter.

voltage present at the test point.
To be tully aware of the discrep-

* . ancies you may encounter when
" ' making voltage measurements, take

a look at the simplified AGC circuit
shown in Fig. 1. Here we've shown
the equivalent circuit of a voltmeter
connected to measure the voltage
present on the IF side of AGC filter
resistor R1. To the right of the
meter are listed the meter resistances
for the common 1000-ohm volt,
20,000-ohm/volt, and VTVM types
when they are set on the 10-volt
scale. For convenience, we've as-
sumed the potential at the AGC
source to be —10 volts. Above each
meter is the reading it would give—
not a full 10-volt deflection in any
case. Since we know there should be
no current flowing in an AGC cir-
cuit, we're likely to misinterpret the
lower-than-expected meter reading
as being the result of a leaky ca-
pacitor or IF-tube grid current. Still
lower voltage readings are obtained
on the IF side of R2, providing fur-
ther ‘“proof” of current flowing
through the AGC network. Current
is lowing, all right, but it is passing
through the voltage-divider network
consisting of R1 and the added
meter resistance. Therefore, an er-
roneous condition is being created
by the meter itself. Failure to realize
this may send us on a wild goose
chase in an attempt to locate a non-
existent trouble.

You can easily obtain the same
type of false impression when test-
ing any circuit containing high-value
resistors. While the VTVM gives the
most accurate reading in such cases,
don't overlook the fact that it’s not
indicating the exact voltage present.
On high ranges, your VOM may
even be more accurate than your
VTVM. This is true because the in-
put impedance of a VOM increases
with the scale used, while the im-
pedance of a VTVM is always the
same. For example, a 20,000-ohm
volt VOM, on the 1000-volt scale,
has an impedance of 20 megohms.
Most VTVM’s, on the other hand,
have an impedance of 10 or 11 me-
gohms. Therefore, your VOM is
more accurate on the 1000-volt
scale.

It was mentioned earlier that
relative readings are used in trouble-
shooting. By now this should be
obvious. But what about the read-
ings provided in service data? Aren't
they relative, too? Of course they



ot (

« EXTRA! DB scales clearly marked: no squinting!

* EXTRA! Rugged, scuff-proof, stain-resistant laminated vinyl carrying case,

only $4.95* extra!

» complete with batteries, instruction bock and all probes, clips
Only $43.95™ 4" cables. (RCA V-0-M Kit only $29.95%)

SCOPES

W0-31A

5-INCH
COLOR-TV
OSCILLOSCOPE

High-performance, wide-band oscilloscope ideally
suited for color-TV, black-and-white TV, and other
electronic applications. Dual bandwidth (4.5 Mc,
0.053 volts rms/in. and 1.5 Mc, 0.018 volts
rms/in.). Internal calibrating voltage and cali-
brated graph screen. Includes special direct/low-
cap shielded probe and cable.

Only $239.50* complete with ground cable, in-
sulated clip, instruction book.

NEW! wo-33a
SUPER-PORTABLE
0SCILLOSCOPE

A low-cost all-purpose
scope you can carry any-
where—only 14 pounds—
ideal for in-the-home
servicing of black-and-white and color-TV, audio
and ultrasonic equipment. High gain and wide
bandwidth to handle the tough jobs! Rugged and
compact—scaled 3” graph screen.

Only $129.95* complete with low-cap direct input
probe, cable, power cord, cord-carrying brackets,
instructions. (RCA Super-Portable Oscilloscope
Kit, only $79.95*).

wv-3sa VOLT-OHM-MILLIAMMETER
THE V-0-M WITH THE EXTRAS!

Compare this superlative RCA V-0-M against the model you may
have been thinking of buying. See if it doesn’t check out better
in these extra features: _

« EXTRA! 1.0 volt and 0.25 volt ranges DC!
o EXTRA! Big easy-to-read 54" meter!
« EXTRA! Non-breakable plastic case; no glass to crack or shatter!
o EXTRA! Smart attractive modern styling—the V-0-M of the future!
« EXTRA! Red test lead has probe and slip-on alligator clip for
added versatility!
« EXTRA! Orderly location of jacks below switches keeps
leads out of the way!
* EXTRA! Spring clips on handle to hold test leads!

NEW! wv-77¢€
VOLTOHMYST®

Measures AC and DC voltages
to 1500 volts; resistance from
0.2 ohm to 1,000 megohms.
Separate scales, 112 volts rms
and 4 volts peak-to-peak for
low AC measurements.

Only $43.95* complete with probes, leads,
instructions. (RCA VoltObmyst Kit only $29.95*).

NEW! wv-ssB
SENIOR
VOLTOHMYST®

Measures AC and DC volt-
ages (3% accuracy); re-
sistance from 0 to 1,000 megohms. Measures
peak-to-peak values of complex waveforms.
Rugged cast aluminum case, big 6V2" meter.
Only $79.50* with leads, clips, instructions.
Also available in economical kit form.

WT-110A
AUTOMATIC
ELECTRON
TUBE TESTER

Especially designed for
TV and general service
testing of electron tubes. Uses automatic
punched-card selection of correct test conditions
on wide variety of tubes. Checks vacuum-tube
rectifiers under high-current conditions.

$199.50* complete with 263 punched cards,
24 blanx cards, card punch; instruction book.

GENERATORS

NEW! wa-aac
AUDIO GENERATOR

Generates sine and
square wave signals for
testing audio systems.
Frequency range: 20 cps to 200 Kc. Used to
measure intermodulation distortion, frequency
response, input and output impedances, speaker
resonance, speed of recording and playback
mechanisms, transient response and phase shift.
Only $98.50* with cable and instructions,

WR-43B
SIGNAL
GENERATOR

For alignment and signal
tracing of AM/FM re-
ceivers, low-frequency

- signal tracmg and alignment of TV vf/if ampli-

fiers. Six ranges—-85 Kc to 30 Mc. Internal 400
cps modulation. Low rf signal leakage!

Only $79.50* compiete with shielded cable for
rf and af output, instruction book.

WR-69A
TELEVISION/FM
SWEEP GENERATOR

For visual alignment and
troubleshooting of TV
rf/if /vf circuits and other electronic equipment
IF/video frequency ranges 50 Kc to 50 Mc, TV
channels 2 to 13, plus FM range—88-108 Mc.
Sweep width continuously adjustable to 12 Mc
or more.

Only $295.00* with cables, instruction book.

WR-70A
RF/IF /VF
MARKER ADDER

To be used with WR-69A
or similar electronic
equipment. Eliminates
waveform distortion due to receiver overloading
during visual alignment by adding markers after
the rf signal is demodulated.

Only $74.50* with cables, instruction book.

wr-99A CRYSTAL-
CALIBRATED
MARKER GENERATOR

To supply a fundamental
frequency rf carrier of
crystal accuracy for
aligning and troubleshoo’nng color-TV, black-and-
white TV, FM receivers and other electronic
equlpment opera’nng in 19 Mc to 260 Mc range.
Only $242.50* complete with output cable, two
phone tips, instruction book.

RCA Electron Tube Division, Harrison, N:J.

There’s an RCA test instrument to help
you do every job better, and easier—and
to save you valuable time. A comprehen-
sive line of test accessories: video multi-,
markers, TV isotaps and bias supplies,
probes and cables. See your Authorized
RCA Electronic Instrument Distributor for
complete information.

*User Price (Optional)

The -Most Trusted Name in Electronics
RADIO CORPORATION OF AMERICA

®
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are. The biggest pitfall of all faces
the technician who tries to compare
one standard of relative readings
with a completely dillerent standard
—VOM readings with VITVM read-
ings, for example. Service informa-
tion for many of the older sets con-
tains voltage readings taken with a
20,000-ohm/volt VOM. If you try
to compare VIVM readings with
these, you’re heading for trouble.
The same is true if you try to com-
pare VOM measurements with the
readings shown in newer service lit-
erature. Always be sure to observe
the notes which tell you what type

of meter was used to obtain the ref-
erence voltages!

Measuring the cathode voltages
to determine how a stage is function-
ing is a very good troubleshooting
technique. However, it can cause
you grief. When the cathode resistor
is open (Fig. 2) the internal resist-
ance of a meter connected between
cathode and ground replaces the re-
sistor. Not only does this give an er-
roneous reading (about the same as
at the plate), but it also may cause
damage to your meter. Excessive
current through the multiplier resis-
tors may cause them to change value

Now Completely SELF-CONTAINED

For A = Testing & |Re|uvenunng ;

BLACK
AND WHITE

CATHODE
- Resvvenator

\TESTER

Used by Thousands of Professional Servicemen
MAKES NEW PICTURE TUBE SALES EASIER

Gives you more value than ever—all-in-one.
Quickly checks and corrects most TV picture
tube troubles in a few minutes right in the
home without removing tube from set.

Gives new useful life to weak or inoperative
tubes. Checks leakage. Restores emission and
brightness. Repairs inter-element shorts

and open circuits. Life test checks gas content
and predicts remaining useful life of picture
tube. Completely self-contained in
leatherette-covered carrying case. Net, $7495

TESTS AND REJUVENATES
all black & white and color
picture tubes at correct fila.
ment voltage from 1 to 12 V.

TESTS AND REJUVENATES
110° tubes with 2.34, 2.68,
6.3 and 8.4 volt filaments,

TESTS AND REJUVENATES
color picture tubes. Checks
each color gun separately
same as black & white tubes.

ACCESSORIES for USE ONLY with FORMER B&K Models 400 and 350 CRT

N

including
110° TUBES

N

Model C40 Adapter. For use only with all previous B&K Model
400 and 350 CRT's. Tests and rejuvenates TV color picture
tubes and 6.3 volt 110° picture tubes.

Model CR48 Adapter. For use only with all previous B&K
Model 400 and 350 CRT's. Tests and rejuvenates 110° picture

tubes with 2,34, 2.68, and 8.4 volt filaments.

Net, $9.95

Net, $4.95

See your B&K Distributor
or Send now for Bulletin AP17-R

BaK MANUFACTURING CO.
1801 W. BELLE PLAINE AVE - CHICAGO 13, ILL.

Canodo: AHos Rodio Corp., 50 Wingold, Toronto 10, Ont.
Export: Empire Exporters, 277 Broodwoy, New York 7, U.S.A.
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or burn out. Therefore, it’s always
advisable to merely touch the meter
probe to the cathode so you can re-
move it quickly if you get the wrong
indication. Better still, measure be-
tween plate and cathode belore you
measure from cathode to ground;
if the cathode resistor is open, you'll
get no reading at all.

Ohmmeter Readings

Weak batteries are a common
source ol erroneous ohmmeter indi-
cations. It's a good practice to check
their condition periodically by test-
ing them under load. An easy way to
do this is to connect a 10-ohm re-
sistor between the ohmmeter leads
and measure the voltage across the
resistor with another voltmeter.

This test has a second advantage
in that it makes you aware of the
voltage and polarity at the ohmmeter
terminals. Check it on all ranges
while you’re at it. Most VOM’s will
have two different ohmmeter test
voltages, while most VITVM’s have
only one. VOM voltages may range
from [.5 volts to 45 volts or higher.
VTVM voltages, on the other hand.
will normally be 1.5 or 3 volts.

It’s important that you know the
voltage and polarity of your instru-
ments in order to obtain meaningtul
indications when checking the for-
ward and reverse resistances of
semiconductor diodes, rectifiers, and
transistors. Excessive voltages can
damage these components, and as-
sociated parts in transistorized
equipment, so be safe—not sorry.

No test instrument is handier
than & VOM or VTVM. Both have
their place on every bench. Take
some time to increase your under-
standing of what they have to tell
you and you’ll find your work will
become easier and can be completed
faster. A

Whiz
v

“l said look for a capacitor leak, 1
don’t care how they check tires!”




BURGESS ":nciicr

SPRING 1961

Burgess Distributors’ Salesmen Offer
New Full-Range Profit Opportunities

FREEPORT, 1LL., (BNS) ... Burgess Distributors’ Salesmen have hit | =g
the road with the newest, most complete portable radio battery sales pro- |7

gram in industry history.

NEW PROMOTIONS
The all-new 1961 campaign pro-
vides radio-tv servicemen and appli-
ance dealers from coast to coast with
everything they need to rack up the
biggest portable radio batterv sales
ever.

NEW PRODUCTS
Leading the way are new products.
Burgess now offers magnetic record-
ing tape and a complete line of Mer-

(continued in next column)

cury batteries, in addition to their
world famous line of zinc-carhon
batteries and sealed nickel-
cadmium rechargeable batteries.

their

GREATER SALES
Servicemen and dealers everywhere
will be given the complete story by
Burgess  Distributors’”  Salesmen.
These men will explain how to sell
more batteries with the Burgess full-
range sales program.

This new, exe-appealing label design
identifies the expanded full line of

Burgess Quality-Controlled Mer-
cury clctivators.

Big Dramatic
BURGESS Ads
S_;__hed_uled_ fqr_ ‘61 |

Burgess Dortable Radio Batteries
will again be pre-sold i 1961 to
literally millions of portable radio
owners !

Big, colorful advertisements such
as this full page Saturday Evening
Post color ad will be scen hy mil-
lions of readers in top-ranking na-
tional magazines.

]

New BURGESS Selling Aids Announce

contact their distributor salesman
for full information on how they can
get these dynamic, new displays !

Burgess has unveiled a sales-build-
ing line of compact, complete displays
to fit every merchandising need.
Servicemen and dealers are asked to

New BURGESS Magnetic @
Recording Tape Now Available |‘

40 vears of successful developments in acoustics, |
coatings, coating processes, and solid state physics, @
have enabled Burgess engincers to produce a superla-
tive magnetic tape characterized by these quality &
features: SUPERB FREQUENCY RIESPONSES; &
LOW NOISE LEVEL; HIGH SENSITIVITY; 7
UNIFORM TROUBLE-FREE PERFORMANCES
ASSURED BY BURGESS QUALITY CONTROL.

BURGESS BATTERIES BURGES? BATIERY, COMPANY - FReepoRr, itunots
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The term industrial electronic test
equipinent can have several mean-
ings. As used in this article, it refers
specifically to instruments for test-
ing and troubleshooting electronic
equipment in industry, rather than
those for other purposes such as
monitoring a production process.

No matter what area of electron-
ics servicing we consider, we find a
few instruments in daily use every-

where. These include the VTVM,
VOM or multitester, oscilloscope,
tube tester, and signal generator. Al-
though special design features may
be incorporated into a particular
unit of test equipment to make it
more useful in a given type of work,
the basic instrument remains the
same. In many cases, a single piece
of equipment can be utilized in sev-
eral different phases of service ac-
tivity without any modification.
Take the VOM and VTVM for
example. Both basic instruments
have applications in industrial serv-
icing. Just as in any other branch of
electronics, there are “right” times
and places for using each instru-
ment. It's best to use the VOM
whenever there are strong magnetic
fields or RF noises present. Such
conditions are common around
power-control circuitry, which has

—to ﬂE\(llvTRguIC ot—

INPUT SWIT INPUT
AR s N
. QUTPUT [

? ¢

T
L SCOPE
o VERT
1ot
Fig. 1. The electronic switch permits

comparison of two signals on a scope.
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sufficiently low input and output im-
pedances that the VOM does not
produce excessive loading. How-
ever. sequence and routing circuits
have input impedances high enough
to require a VI'VM. The latter in-
strument also finds application in
measuring the output of sensing de-
vices which develop a small output
voltage across a high impedance.
Various types of signal generators

Scopes with higher frequency re-
sponses are often referred to as
research or lab-type oscilloscopes.
These instruments may have a fre-
quency response up to 1000 mc, and
may even incorporate plug-in units
to offer completely different scope
circuitry. Many special probes and
cables are available to make these
instruments highly flexible in their
application.

INDUSTRIAL

ELECTRONIC

TEST

are used in industrial servicing.
Sine- and square-wave generators
supply signals for checking gain,
frequency response, distortion, and
other circuit characteristics. Pulse
generators are used to calibrate
equipment and to check frequency
response, timing, etc. Double-pulse
generators find usage in checking
various types of frequency-produc-
ing and frequency-measuring equip-
ment. As the name implies, they
produce two pulses for each cycle.
In these units, the pulse width and
spacing are variable, as is the fre-
quency.

A wide variety of oscilloscopes
are used in industrial servicing.
Bandwidth and sensitivity require-
ments vary greatly, depending on
the type of equipment to be checked.
For making power-factor correc-
tions, time - interval adjustments,
troubleshooting welding equipment,
etc., a scope with .1 volt-per-inch
sensitivity and a frequency response
of from a few cycles to 100 ke will
do a fine job. In fact, the character-
istics of this scope are such that the
observed waveform will have less
distortion than with a higher-gain,
higher-frequency scope. Portability
iIs an important consideration in
scopes of this type.

Uses and characteris-
tics of the instru-
ments with the
broadest application
in industrial servic-
ing . ..By Alan Andrews

EQUIPMENT

Calibration is one of the outstand-
ing differences between industrial
scopes and those found on the aver-
age TV bench. Most industrial
scopes are calibrated in microsec-
onds and centimeters, and some
have automatic triggering circuits to
lock in the waveform when the ap-
propriate range setting is selected.

Scope Accessories

In some industrial servicing ap-
plications it is desirable to observe
two different scope waveforms at
the same time to compare frequen-
cies, phases, waveshapes, or signal
amplitudes. This may be done by
applying two signals to an electronic
switch, the output of which is con-
nected to the vertical or Y input of
an oscilloscope (Fig. 1). Actually,
the waveforms are produced on the
scope at different times, but due to

SCOPE
VOLTAGE
SIGNAL TO CALIBRATOR
BE MEASURED QUTPUTC SUET
— o~ o INPUT

Fig. 2. Peak-to-peak voltages are de-
termined with a voltage calibrator.
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FIND THE CULPRIT IN 1/3 THE TIME!

For every minute you use the C-25 In-Circuit
Capacitor Tester, you save at least two min-
utes more than you would have spent without
it. For every hour of use, you save at least
ancther two. You know how much your time
is worth. The C-25 will pay back its modest
cost quickly, then go right on giving you extra
profits in less time per job—more jobs in the
same time.

Why an in-circuit tester? Every chassis you
work on is loaded with capacitors—bypass,
coupling, blocking, filter—any one of these
may be the culprit you are looking for. Check-
ing them is strictly routine, but think of the
time this routine takes! You may have to un-
solder one end, freeing it from a maze of con-
nected leads, tacking back other leads, so you
can set up for reliable test. You may have to
tack in a test substitute—then take it right out
and solder everything else back.

A simple filter capacitor loocks bad. Shunting
it with a good one will not tell you all you
want to know. How can you tell without ripping
it out first? Put your soldering iron away; it's
easy. A good in-circuit tester will call the turn
on a bad capacitor literally *‘at a glance,”
while it's still in place on the chassis; and do
it in less time than heating your iron.

Why the model C-25? There are in-circuit check-
ers—and there is the PACO C-25. What makes
this one different? When it comes to capacitors,
it will “nail them all.” It will give direct, posi-
tive indication; and it will do it quickly with a
minimum of manipulation. 1t doesn’t settle for
half a job.

Forget about checkers whose ranges do not go
down enough for those low-value disc ce-
ramics, or up high enough to catch those
electrolytics. The C-25 will call the turn on open
units down to 10 mmf, and tell the truth about
electrolytics up to 400 mf.—and do it con-

J

WITH
THE PACO C-25
IN-CIRCUIT
CAPACITOR TESTER

P e e e O PO S SIS S G S S S S E—

Paco Electronics Company, Inc., Dept. PF-4
70-31 84th Street, Glendale 27, L. I, N. Y.

ptease send me your complete illustrated catalog.

Name . e S —

Address .. l

City.... Wococmco ¢ {1 hronon State I
©PACOTRONICS, INC. 1961
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fidently. There is no guesswork about the indi-
cation you get on the special, wide-angle
indicator. Just connect your test leads across
the suspected culprit, turn a couple of knobs
quickly into position, and get your answer, The
C-25 will signal a shorted capacitor with as
little as 10 chms shunted across it. What other
unit can match its effectiveness over such a
wide range of conditions and vaiues?

Features and Specifications:

SIMPLE SEQUENTIAL TEST—reveals open or shorted
capacitors, Including electrolytic types.
SHARP, NON-CONFUSING READINGS—on wide-angle
EM-84 Indicator.
ELECTROLYTIC DIAL — indicates actual electrolytic
values while capacitor is in-circuit. Any electrolytic
which yields a capacity reading on Electrolytic Dial
is automatically revealed as not open or shorted.
CHECKS BY-PASS COUPLING, BLOCKING AND FILTER
CAPACITORS of all types including efectrolytics.
OPEN TEST—provides positive open-circult test for
condensers as low as 10 mmf.
SHORT TEST—shows up shorted capacitors of all
types, even if circuit resistance is as low as 10 ohms
for 60 cycles.
ELECTROLYTIC TEST—indicates in-circuit electrolytic
capacity from 2 mfd to 400 mfd in two ranges; con-
denser ‘is automatically proved non-shorted and not
open if Capacity Reading can be obtained.
RUGGED RIPPLE-FINISH STEEL CABINET—with attrac-
tive easy-reading 2-color panet.
DIMENSIONS —7127X5%8”x4Ya”.
SHIPPING WEIGHT—6 Ibs.
Model C-25: Kit complete with PACO-detailed assem-
bly-operating manual. Kit net price 19.95
Model C-25W: Factory-wired, ready to operate.

Net price $29.95

PACO KITS BY PACOTRONICS, INC.
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