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Jerrold COLORAXIAL" Program
COAX IS A MUST FOR COLOR TV
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Commercial installations have proved that coaxial
downlead is essential for predictable, consistently
good color TV pictures. Coax loss doesn't increase
in wet weather, while twinlead loss goes up as much
as six times. Coaxial cable can be run anyplace,
even next to metal, without mismatch. Coax
doesn't deteriorate with age. It won't pick up
ignition noises or other interferences. In a word,
for satisfactory color reception, even in "ideal"
reception areas, your customers need coax.
And now, new Jerrold COLORAXIAL antennas

ce

and kits give you a perfect home-installation
package for every color -reception need. With
COLORAXIAL, you can offer the whole system,
from coaxial antenna to indoor matching transformer, or adapt an existing 300-ohm antenna
for coax operation. Listed below are all the
COLORAXIAL components packaged individually
and in kits, for easy, low-cost conversion. Ask your
Jerrold distributor for COLORAXIAL brochure,
or write Jerrold Electronics, Distributor Sales
Division, Philadelphia, Pa. 19132.

COLORAXIAL PARALOGS
CAX-16

PAX -40 COLORAXIAL Antenna for difficult suburban areas.

COLORAXIAL
COLORGUARD

Prematched to 75 -ohm coaxial
cable; complete with fitting. No
outdoor matching transformer required
only an indoor Model
1378 needed.
List $22.95

COLORAXIAL Antenna for metropolitan and suburban reception areas.
Prematched to 75 -ohm coaxial cable;
complete with fitting. No outdoor matching transformer required-only an indoor Model 1378.
List $11.95

-

PAX -60
na

COLORAXIAL Antenfor suburban to semi -fringe

areas. Prematched to 75 -ohm
coaxial cable; complete with fitting.

K-CAX-16

COLORAXIAL Antenna
Kit. Everything you need for complete
installation-a CAX-16 Antenna, antenna tri -mount with 5 -ft mast, 50 feet of
coax cable with fittings, and 1378 indoor
matching transformer.
List $29.95

No outdoor matching transformer

required-only
T378 needed.

an indoor Model

List $32.95

COLORAXIAL CABLE
CAB-50. 50 feet of sweep -tested
75-ohm coaxial cable
complete with F -59A fittings attached, plus weatherboot.
List $9.50
RG -59/U

CAT -2

COLORAXIAL

MATCHING
TRANSFORMER KIT

CAB-75
75 feet of sweep tested RG -59/U 75 -ohm coaxial
cable complete with F-59A fittings
attached, plus weatherboot.
List $11.50

One TO -374A mast -mounting matching transformer for any 300 -ohm

antenna, and one 1378 set-mounting

matching transformer, complete with
bracket and mounting strap.
List $8.20
COLORAXIAL matching transformers are also available individually:
TO-374A,list $4.95;T378, list $3.25
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subsidiary of The Jerrold Corporation

by Robert G. Middleton

You can do numerous things in the way of rebuilding,
improving, and modernizing old scopes. Since there are so
many improvements possible, it becomes necessary to determine which are really important for service work. For
example, you will probably feel the pinch of narrow bandwidth more than that of horizontal nonlinearity. Good 60 cps response is usually more desirable than retrace blanking. High sensitivity is generally more useful than DC response. There are many more, but we'll concentrate here
on showing you how you can improve those important
qualities already mentioned.
CAUTION: Whenever you remove a scope chassis
from its case, remember that the high -voltage power
supply is dangerous. Also remember that the high
voltage is usually connected to the heater, cathode,
and grid of the CRT-this is the opposite of TV -receiver practice. Even with the instrument off, never
start work on a scope until you have discharged the
high -voltage filter capacitors. Although a bleeder is
normally provided, it is always possible that the
bleeder has become defective, and that the filter capacitors are holding a charge of 1000 volts or more.

Widebanding The Vertical Amplifier
Consider the "old" vertical amplifier depicted in Fig.
scopes. Wideband
response is not possible because there is no high-frequency
compensation (peaking), because plate -load resistors R3,
RIO, and R l have high values, and because vertical-gain
control R has high resistance.
Just why do these considerations limit bandwidth? The
input stage uses a 6J5, whose plate capacitance is 5 pf.
The output stage employs a 6SN7 with a grid capacitance
of approximately 6 pf. There is also stray capacitance to
ground from the coupling circuit comprising R3, C3, R4,
R5, plus their connecting leads and socket springs. Thus,
about 10 pf of stray capacitance exists-not to mention
"hidden" capacitance due to Miller effect in the 6SN7;
another 40 pf in this case.
As you can see, plate -load resistor R3 (47K) is shunted
by a total effective capacitance of 50 or 60 pf, imposing
a serious limitation on high -frequency response. Fig. 2
shows why. As the signal frequency increases, the reactance of the 60 -pf capacitance decreases. At 55 kc, half
the signal is shunted to ground around the 47K resistor,
and we can say the bandwidth has an upper limit of
roughly 55 kc.

1-a configuration typical of many older
1

1

provement, but naturally at a sacrifice of gain or sensitivity.
In spite of the improved frequency response obtained by
using a low value of plate -load resistance, you will still be
dissatisfied. What you need is full frequency response up
to at least 3.58 mc, and preferably to 4.5 mc, for testing

color -TV receivers.
Compensate High Frequency

Readers familiar with video amplifiers in TV receivers
will immediately recognize the principles of high-frequency
compensation in Fig. 3. Two peaking coils are connected
into the plate -load circuit. The 120 -uh coil is series peaking, and the 93 -uh coil is shunt peaking. These values are
typical, although the exact inductances required will depend upon the amount of stray capacitance, as well as
how much of it is at the input side (in the preceding tube)
and how much at the output side (coupling circuit and

following grid)
By the same token, a value of 3K for the plate-load resistor is nominal, and you might have to revise this value
up or down to obtain a frequency response that is flat
from 60 cps to 4.5 mc. For example, one typical stage
checked out okay when the plate -load resistor was adjusted to 3300 ohms, but another stage required 2200 ohms
to equalize the response at both ends of the bandwidth.
Another stage required that both peaking coils have 100 uh inductances to obtain full response at 4.5 mc. Hence,
trimming up a vertical -amplifier stage is practically a cutand-try procedure. Peaking coils with adjustable cores are
available, which greatly assist in trimming the high-frequency response precisely.
.

Modifying the Output Stage
Suppose you are modernizing the vertical amplifier in
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Reduce Load Resistance

Obviously then, one band -widening step is to reduce the
load resistance. The 60 -pf stray capacitance will then bypass a smaller percentage of the signal. For example, suppose we reduce the plate -load resistance to 3K. Now, only
6% of the signal is bypassed to ground at 55 kc. We can
raise the signal frequency to 4.5 mc before half the signal
is bypassed to ground. This is obviously an enormous im -
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Modify vertical amplifier to improve its bandwidth.
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Fig. 2. Half of signal bypassed at 55kc

Fig. 3. Peaking coils alter the response.

1. It would be most advisable to start by modifying
the output stage first, and then to work backward stageby-stage to the input. This procedure immediately brings
up the question: "How do I rework the push-pull output
stage?" Each side is done in exactly the same manner as
for the single-ended stage previously discussed.
Looking at Fig. 4, RI and R2 (RIO and R11 in Fig. 1)
are reduced to 3K each. A 93 -uh peaking coil is connected in series with each 3K resistor. A 20-uh peaking
coil is connected at the plate of each triode section. C5,
C6, and the following network are left unchanged.

Fig.

1

Test the Results

A quick way to check frequency response is highly desirable when modernizing an old scope, because point-by point frequency determinations are very time-consuming.
You can use an audio oscillator and an AM generator to
make spot checks in the pass band, but the test procedure
is much more tedious than a sweep-frequency test. The
discussion here assumes a video sweep generator is available, although the same principles apply for ordinary generator tests. (Editor's Note: A television sweep generator,
set for 4 mc center frequency and a 6 -mc sweep width, can
be used-provided the instrument is swept mechanically
rather than electronically. Mechanically driven units will
sweep through "zero" frequency, even though their lowest
center frequency is 4 mc or more.)
From the outset, note that the scope's own CRT is the
most convenient indicator to use in frequency -response
tests. To check the frequency response of the modified
.output stage, connect the output from the sweep generator
through a .25-mfd blocking capacitor to the grid (pin 4)
of the 6SN7 vertical -output tube. You will see an un -demodulated sweep -frequency pattern, as illustrated in Fig.
5. (If you use an audio oscillator or AM generator-set
for CW output-you will see a sine -wave pattern on the
CRT screen.) If the generator is set to sweep from zero
to 5 or 6 mc, you will get a useful evaluation of frequency response, even though a marker is not used.
If you use the spot -frequency method, care must be
taken to avoid false conclusions, because many audio and
RF generators do not have uniform output from one band
to the next, nor even throughout a single band. Hence, it
is advisable to monitor the output from the generator with
a VTVM using an RF probe. Thus, if the frequency-response test is made at .5 volt, for example, this reading
should be checked each time the generator frequency is
varied, and the output adjusted to maintain the .5 -volt

level.
2
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4.

Modified push-pull amplifier.

Lastly, to check the output stage for linearity, use an audio
oscillator with any handy audio transformer having a pushpull secondary, as shown in Fig. 6. (Note that the lower
.25-mfd coupling capacitor has been disconnected from
ground for this test and used as a coupling capacitor for
signal input; see Fig. 7 for original circuit. A true pushpull drive is required, because the 270-ohm, common cathode resistor cannot provide complete phase inversion.)
Now, increase output from the audio oscillator until you
have nearly full -screen deflection. You should see an undistorted sine wave. If the sine wave appears compressed at
the top or bottom, simply change the value of the 270ohm, common -cathode resistor to obtain the best sine wave.
In case you have to use a lower value, remember to check
plate dissipation once again to make sure the tube is within
its maximum power rating. On the other hand, if you increase the cathode resistance much, you may be able to
use a somewhat higher plate voltage.
Trim the Response

Your choice of peaking-coil inductances establishes the
gain at the high -frequency end. The right-hand portion of
the pattern in Fig. 5 changes greatly with different inductance values. On the other hand, the low-frequency response is determined almost entirely by the values of load
resistors RI and R2 in Fig. 4. Therefore, select load values
which give the same gain over the left-hand portion as
over the right-hand portion of the response pattern. Load resistance values are somewhat critical-as R1 and R2 are
varied, low -frequency gain changes rapidly.
Now, you will probably find that midband gain (in the
vicinity of 2 mc) is excessive, and that the pattern rises
objectionably near the center. To correct this condition,
and make the response flat from 60 cps to 4.5 mc, select
suitable values for the damping resistors-R3 and R4 in
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Fig. 5. Undemodulated sweep waveform from
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flat amplifier.
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Fig. 7. 6BK7 output gives high gain.

Fig. 4. The exact value will fall in the range from 5000 to
30,000 ohms, in most cases. If you cannot flatten the mid band response satisfactorily with any value of damping resistors, your choice of peaking-coil inductances has been
incorrect. Note also that you might have equal response at
60 cps and at 5 mc, with a midband sag. In such a case,
the sag cannot be corrected by damping resistors-the
shunt peaking coil probably needs a little more inductance.
Incidental Considerations
When modifying a push-pull output stage, always keep
the two plate -load circuits symmetrical. Thus, if you reduce the inductance of one peaking coil, be sure to reduce the inductance of the corresponding coil the same
amount on the other side of the push-pull circuit. Otherwise, you will observe a nonsymmetrical pattern on the
CRT screen. Circuitwise, one side of the circuit should
always be a "mirror image" of the other side.
During sweep testing, it is quite likely you will end up
with less vertical deflection than you might wish, unless
your generator has fairly high output. This brings us to
the consideration of stage gain. The 6SN7 tube has a Gm

of about 2600 micromhos. If the plate -load resistances
have a value of 3K each, stage gain will be less than 10.
By substituting another tube type, however, you can improve gain considerably. For example, a 6BK7A has a
Gm of 9300 micromhos, or 3.5 times as much gain as a
6SN7.
A 6BK7 can be connected as shown in Fig. 7. A cathode -bias resistor of 270 ohms is about right, although you
might wish to determine an optimum value later. I can
hear you ask, "Why not use pentodes instead of triodes;
a 6CL6 would give 11,000 micromhos instead of 9300?"
The answer depends upon your preference, taking into consideration the fact that two 6CL6's must be used instead
of one 6BK7. Moreover, additional screen -circuit components are required by the 6CL6. It may appear that the
added complexity does not justify the increase of only
1700 micromhos.
When you reduce the value of a plate -load resistor, the
plate voltage of the tube goes up, and the tube may run
too hot. Hence, you should check plate dissipation. To take
a practical example, suppose you decided to use a 6BK7.
This tube is rated for a maximum plate dissipation of 2.7
watts per plate.
First, measure the plate voltage; then measure the voltage drop across the plate -load resistor. Knowing the value
of the plate -load resistor, you can easily calculate the plate
current from Ohm's law. If the product of plate voltage
times plate current is greater than 2.7 watts, the power -

Fig.

8.

Capacitor-resistor combination

supply voltage must be reduced. On the other hand, if the
plate dissipation is less than 2.7 watts, you can increase
the power-supply voltage. Unless the output stage is operated near top power capability, you may not be able to
get full -screen deflection without compression or clipping.
It is usually easy to obtain the desired value of power supply voltage. Whatever voltages are available can be
dropped down by inserting an RC decoupling circuit in
series with the plate -load resistor. Fig. 8 shows how.
On the other hand, the power -supply output may be too
low to meet requirements. Try chokes instead of resistances
in the filtering networks. Still more output voltage can be
obtained, of course, by using the transformer as a halfwave supply, instead of a fullwave supply. However, the
ripple frequency becomes 60 cps instead of 120, and you
may need to double the filter capacitances.
Once in a while, trouble arises from parasitic oscillations in a wideband vertical amplifier which distort the
pattern and, in severe cases, lower the effective gain. The
suppression of a parasitic oscillation is simple: Merely
connect a 100 -ohm resistor in series with the grid lead to
each triode (R4 and R9 in Fig. 1). The resistor should be
mounted directly to the grid terminal of the tube socket.
Why Push -Pull Output?

Some older-model scopes use a single -ended output stage.
However, this is the exception in modern scopes. First,
there is the problem of driving the output stage to nearly
maximum capability with minimum distortion. This is best
achieved by using push-pull output. Furthermore, there is
the problem of astigmatism; when a single -ended output
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Fig. 9. Driver stage is

mirror image of scope -output circuit.
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stage is used, it is more difficult to keep the pattern in sharp
focus over the entire area of the CRT screen.

Driver -Stage Improvements
After the output stage is completed, attention should be
turned to the driver stage. A push-pull stage is advisable
here, similar to that shown in Fig. 9. Phase -inverter action
occurs prior to the output stage, and the output stage is
driven in push-pull. Plate -circuit configurations of both
stages are similar.
The cathode network in the driver stage is arranged
primarily for large -signal phase inversion. This requires
a large amount of current feedback, obtained via the 5100 and 220 -ohm cathode resistors. Since the bias provided
by 5320 ohms would operate VI near the cutoff region,
the grid resistances are not returned to ground but, instead, to the junction of the two cathode resistors. Thus,
only the voltage drop across the 220-ohm resistor is applied between grid and cathode.

apply a signal strong enough to obtain nearly full -screen
deflection. If the pattern "writhes" at a 5-cps rate, better
filtering will be required in the power supply.
After the driver stage has been checked out satisfactorily (with or without attention to the power supply), remember to recheck the plate -supply voltage for V2. The
current drain of VI may have lowered the supply voltage
for V2. It is even more important to apply maximum permissible voltage to V2 than to VI, because the signal level
handled by the output stage is higher.
Testing Sensitivity

At this point, you may wish to make an overall sensitivity test of the two vertical -amplifier stages. Use a VTVM
to measure the input voltage applied to VIA (Fig. 9) from
an audio oscillator. Adjust the oscillator output for one
inch of vertical deflection on the CRT, and note the VTVM
reading in rms voltage. You can expect an input of .2
rms volt, or less, to produce a vertical deflection of 1".

Other Stage Changes

Frequency Response

The frequency response of the driver stage is checked
through the output stage (which has already been adjusted for flat response). Apply the generator output to
the grid lead of VIA. As before, a video -frequency sweep
generator provides the quickest test, although an audio
oscillator and AM generator can be used. Adjust the plate load components of V1 A and V 1 B in the same manner as
was described for the output stage. This juggling of inductance and resistance values will seem more critical
than before, because any variations from flat frequency
response are multiplied in the output stages.
When you are satisfied with the overall frequency response, a check should be made to determine the optimum
cathode -grid bias for VIA. Apply, to the grid of VIA, an
audio signal sufficiently strong that nearly full -screen deflection is obtained. An undistorted sine wave should be
displayed. If compression is noticeable along the top or
bottom of the pattern, change the value of the common cathode resistor until the compression is eliminated. The
same considerations of maximum plate dissipation apply to
the driver stage as to the output stage. Hence, make sure
neither triode is dissipating more than 2.7 watts (assuming a 6BK7 tube is used.)
Driver Operation
In case difficulty is encountered from parasitic oscillations at high drive levels, insert 100 -ohm resistors at the

grid terminals of V1A and VIB.
Ripple (power -supply hum) might be evident in checking out the driver stage, since the gain is now much greater, and because V1 imposes an additional load on the
power supply (when more current is drawn from a power
supply, the ripple voltage increases). To detect power supply hum, set the audio oscillator at about 65 cps, and

Vertical -Gain Control

As indicated in Fig. 9, the grid of VI A is normally connected to a vertical -gain control. This is a comparatively
low -resistance potentiometer operating in a cathode -follower stage, as depicted in Fig. 10. A 2000 -ohm potentiometer is used for the same reason that low -value plate load resistors are required; the shunt capacitance associated with the vertical -gain control limits the resistance that
can be used without impairing high -frequency response.
It is good practice to situate the cathode follower and
vertical -gain control at the front of the scope, while the
driver stage and output stage are mounted at the rear,
near the base of the CRT. With this layout, the long lead
connecting the vertical-gain control and the driver stage is
a low -impedance lead which has a minimal tendency to
pick up hum. It is usually unnecessary to shield this lead,
unless the stray hum level is comparatively high. In case
you should require a shielded lead, remember that stray
capacitance across the vertical -gain control will be considerably increased. as. a result, and a 1000-ohm potentiometer may be required (instead of a 2000-ohm unit) to
maintain good high -frequency response at all settings.
It is essential that the plate of the cathode follower operate at AC ground. Otherwise, its frequency response and
its insertion loss would be excessive. Hence, a 40-mfd capacitor is connected between plate and ground. Any conventional triode may be used; if a high -Gm tube is employed, the cathode follower will have somewhat less insertion loss. Since this is a comparatively low-level stage,
less plate voltage is required than for the driver and output tubes. The 1000 -ohm cathode -bias resistor is merely a
nominal value; the optimum value depends upon the tube
type and the plate -supply voltage.
If you do not plan to include a preamplifier, a 6J5 tube
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Fig. 10 Cathode -follower gain control.
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Fig. 11. Partial bypass improves highs.

Fig. 12. Add simple voltage regulator.

might be used as a cathode follower. On the other hand,
if a preamplifier is contemplated, the cathode follower
could be one section of a twin triode, such as a 6BK7.
In any case, determine the optimum value of cathode bias resistance in the same way as for the other stages.
Preamplifier Considerations

The sensitivity of the scope as measured from the grid
of the cathode follower should approach .25 volt rms per
inch, or better, for CRT's using ordinary values of accelerating voltage. Since this is not a high sensitivity by
present-day standards, you will probably wish to add a
preamplifier. A simple preamp is depicted in Fig. ll. A
single -ended stage is suitable, because signal level is comparatively low and overload distortion is not a problem.
On the other hand, the plate -supply voltage to the preamp
must be extremely well filtered to avoid even slight hum
in the pattern.
Plate -load components in the preamp must be carefully
trimmed for flat frequency response as previously detailed
for the driver and output stages. The tube need not be
operated close to maximum plate dissipation, due to the
comparatively small signal level. A bias resistor of 270
ohms is generally suitable for 1/2 of a 12AT7, for example, but would not necessarily give the best operating
point for another tube type. The tube manual is the best
guide in determining the bias for a low-level stage.
Note in Fig. 11 that some additional high -frequency response is picked up in the preamp by partial bypassing of
the cathode resistor. The 500 -pf capacitor has only 75
ohms of reactance at 4.5 mc, but has 5 megohms of reactance at 60 cps. The value of the bypass capacitor is
best determined by experiment; use the value which trims
the overall frequency response for maximum flatness. Partial bypassing is more helpful in holding up gain at mid band than at frequencies near the high-frequency cutoff.
If you use t/z of a 6BK7 for a preamp, with the driver
and output stages previously described, a vertical sensitivity of 25 my rms per inch is obtainable.
Total gain and response of the vertical amplifier depends
considerably upon minimizing all stray capacitances. Hence,
all plate -load components should be mounted at least 1/2"
from any metal surface, and connecting leads in high -impedance circuitry should be kept as, short as possible.
Coupling capacitors should be suspended by their pigtails
from tie lugs, and not permitted to rest against the chassis.
When stray capacitances are thus minimized, you may
find it possible to use somewhat higher values of plate -

load resistance and still be able to trim up stages for flat
frequency response to 4.5 mc. If so, vertical gain is thereby increased.
The cathode follower is normally located between the
preamplifier and the driver stage. There are certain advantages from an application viewpoint in placing the
cathode follower ahead of the preamp, but if you do so
you are likely to have a motorboating amplifier to contend with. The simplest way to avoid motorboating with
minimum elaboration of circuitry is to place the preamplifier before the cathode follower.
Elimination of Vertical Bounce

One source of annoying vertical bounce in some older
scopes is DC flow through the vertical -gain control. Hence,
virtually all modern scopes split up the DC and the signal
paths in a manner similar to that depicted in Fig. 10. The
100-mfd blocking capacitor prevents DC flow through
the vertical -gain control, while passing AC signal current.
This might seem like a very large coupling capacitance,
but it is required because of the low resistance of the
vertical -gain control. At 60 cps, the 100-mfd capacitor
has a reactance of about 30 ohms, so less than 2% of
the signal voltage is lost at this frequency.
The resistance of the DC path is comparatively high
(4300 ohms), in order that not too much signal current
will be drained to ground around the vertical -gain control. However, the signal loss is appreciable-nearly onethird. Cathode -bias voltage is developed across the entire
4300 ohms, but if the total were applied to the grid, the
tube's operating point would be incorrect. Hence, the grid leak resistance is returned to the junction of the two cathode resistors; only the drop across the 1000 -ohms resistor
is applied between grid and cathode.
If line voltage fluctuates appreciably, you may observe
an occasional vertical bounce in the pattern. Most noticeable vertical bounce occurs in the preamp stage, because
its output (including bounce or jitter) is amplified by the
stages that follow. Accordingly, if stabilization is needed,
a power -supply voltage regulator should be provided for
the preamp stage. Simply connect a series resistor and a
voltage -regulator tube in the B+ supply line for the pre amp, as depicted in Fig. 12. A VR 150 tube will hold the
plate -supply voltage constant at 150 volts.
The value of the series resistance R in Fig. 12 depends
upon how much voltage is applied to the regulator circuit.
You must provide at least 185 volts to make the tube conduct. If a 2.50 -volt source is used, there will he ample
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Adjusting the Attenuator

(A) Correct

capacitance

(B) Too little

(C) Too nuch

Fig. 15. Square wave viewed on CRT shows compensation.

margin to insure that the VR tube will conduct under load
and under conditions of line -voltage fluctuation. Select a
value for R which provides a 40 -ma current flow when
the load is removed (preamp tube unplugged from its
socket). This is the maximum current rating for a VR150
tube. Now when the preamp tube is plugged in, its plate current drain subtracts from the VR-tube current, and the
plate -supply voltage remains stabilized at 150 volts.
Astigmatism Control

To obtain sharp focus over the entire area of the CRT
screen, all electrode voltages must be correct relative to
one another. All old -model scopes provide focus and intensity controls, but many did not provide an astigmatism
control. However, you can easily add an astigmatism control using an ordinary potentiometer. A typical configuration is shown in Fig. 13. This control, connected to the
accelerating anode, tends to interact with the focus and intensity controls, so you may prefer to mount it on the
front panel as an operating control.

Vertical Amplifier Step Attenuator
With so sensitive a vertical amplifier, an input attenuator should feed the vertical -input signal to the preamp,
to adjust the signal level so the preamp will not be overloaded. Many old -model scopes provided, a simple high -resistance (such as 1 meg) potentiometer to serve as a vertical-input attenuator. However, a high -resistance potentiometer will not work satisfactorily as an input attenuator
for a wideband scope; stray capacitances bypass high frequencies to ground, and serious distortion occurs at intermediate settings of the potentiometer.
Consequently, all modern scopes utilize a compensated
step atteunator of some kind. A good configuration is
shown in Fig. 14, one that can be constructed on a rotary
wafer switch. Four steps of attenuation are provided, XI
to X1000, an adequate range for TV receiver testing. The
resistors should have 5% tolerance; if you use 1% resistors, decading will be more accurate. The trimmer capacitors provide for adjustment of high -frequency compensation on each step. Fixed -capacitor values shown are
nominal, and are chosen to provide a constant input capacitance on each step. (Remember that resistors can be
paralleled or connected in series to obtain any unusual
values.)

After the step attenuator is wired up and installed on
the front panel, the three trimmers must be properly adjusted. The quickest and easiest method utilizes a square wave generator. Set the generator to approximately 15 kc
and feed the square -wave voltage to the vertical -input
terminals of the scope. No compensation adjustment is
provided on the X1 step, because the input signal has a
direct connection to the preamp in this position.
Hence, the first adjustment is made with the switch set
to the X10 position. Adjust the generator output to avoid
overloading the preamp, and observe the square wave on
the CRT screen. Fig. 15 shows both correct and incorrect patterns. TÌie "A" pattern will be obtained at a critical adjustment of the trimmer, if your square -wave generator has undistorted output.
Square -wave generators differ considerably in maximum
available output. Thus, you might not have signal voltage
sufficient for a satisfactory test on the X100 position of
the step attenuator. In such case, some other method will
be required to determine the' correct setting of the trimmer
on this step. A useful expedient is to use a 60 -cps sine wave source and a 15,750 -cps source from the horizontal
oscillator in a TV receiver. A VTVM is used to measure
the 60 -cps and 15,750-cps voltages, and the appropriate
compensating trimmer is set so that exactly equal voltages
produce the same peak -to -peak deflection on the scope
CRT. Finally, the trimmer on the X1000 step can be adjusted in the same general manner, using suitable input
levels from power -line and TV -receiver sources.
Low -Frequency Boost

When you check 60 -cps square -wave reproduction, you
will observe that the waveform is not flat-topped, but has
a substantial down -hill tilt. This is, of course, differentiation of the square wave, noticeable because of the RC
coupling. To compensate for this distortion, a low -frequency boost circuit can be connected in the plate -return
lead of the preamp, as shown in Fig. 16. The 18K resistor is partially bypassed by Cl, the low -frequency boost
capacitor. The value of Cl in Fig. 16 must be determined
experimentally, to obtain the best 60 -cps square -wave
reproduction. A typical value is 2 mfd. You may also need
to try higher or lower values in place of the 18K resistor.

Cathode -Follower Input
Although the amplifier configuration developed so far is
satisfactory for most service work, there is one limitation
which you may wish to consider. Since the output from
the step attenuator is fed into a triode preamp tube,
the grid -plate capacitance acts as a coupling device. This
means that if you connect a 4.5 -mc sound-IF coil (for
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Fig. 17. Cathode -follower stage is added before the preamp.

consists of untwisted heater leads routed too close to high impedance grid leads or grid components. It is not good
practice to use the chassis as a heater -return circuit.

example) to the vertical -input terminals of the scope, it
is easily possible that, when the step attenuator is set
to its X1 position, the preamp will break into oscillationin other words, it operates as a tuned -plate tuned -grid
oscillator.
To avoid this limitation, you can add a cathode-follower stage ahead of the preamp, as depicted in Fig. 17.
In this layout, the vertical -gain control is advantageously
placed in the first cathode -follower stage, while the second
cathode follower is operated with fixed maximum output.
Detailed circuitry with nominal component values is shown
in Fig. 18. Use of an input cathode follower eliminates
any instability or óscillation, even when high -Q tuned
circuits are under test.
Remember that the plate -load values will usually require
juggling to match the particular stray -capacitance values
which are present, in order to obtain a flat frequency response from 60 cps to 4.5 mc. By the same token, the
270-pf partial -bypass capacitor in the cathode circuit of
the preamp may need to be increased or decreased somewhat, for flattest midband response. Optimum grid bias
depends upon the particular B + voltage available from
the power supply. Hence, if you observe any tendency for
the top or bottom of the pattern to be compressed at full screen vertical deflection, change the cathode -bias resistors for best linearity; the bias resistors in Fig. 18 have
nominal values of 1000 ohms for the 6J5, and 500 ohms
each for the 6BK7.

Crosstalk
Sometimes after completing modification of the vertical
amplifier, everything works fine except that the left-hand
end of the scope trace becomes bent up or down when
the amplifier is operated at maximum gain. This is due to
crosstalk between horizontal -deflection circuitry and the
vertical amplifier-it will disappear when the high -impedance section of the vertical amplifier is suitably
shielded, or when the horizontal -deflection leads are routed
well away from the vertical circuitry.

High -Voltage Hum
Objectionable hum in the high -voltage power supply
appears as intensity modulation of a 60-cps pattern on
the screen. For example, if you display two or three cycles
of a 60 -cps sine -wave input on the screen, intensity modulation shows up as excessive brightness followed by excessive dimness within each cycle of the pattern. The
remedy is simply to increase the filter capacitance in the
high -voltage power supply. Remember that these capacitors must be rated for the prevailing accelerating voltage,
which usually falls in the range from
to 2 kv.
1

Trace Brightness

Hum Problems

You may wish to increase the brightness of the pattern,
especially for displaying chroma waveforms; this can
usually be done by raising the CRT's high voltage. If pattern brightness is marginal, even a moderate increase is
helpful. Inspect the high -voltage filter circuitry, to see
whether a high -value filter resistor is present. Fig. 19A
shows a commonly used RC pi filter. R56 has a resistance
of 1 megohm, and C20 and C21 have a capacitance of .1
mfd each. A drop of 260 volts appears across the 1-meg
resistor.
If you reduce R56 to 100K and increase C20 and C21
to obtain adequate filtering, you will gain more than 200
volts and an appreciable increase in screen brightness. In
situations of this kind, it is advisable to split the filter resistance into two parts and use a double -pi circuit like that
in Fig. 19B. The double pi gives much better filtering action than a single pi and avoids the necessity for overly
large capacitors.

There are several sources of hum interference which can
be quite baffling if they are not understood. The necessity
of good power -supply filtering, especially for single -ended
input stages, has been mentioned repeatedly.
Another offender is stray hum pickup by the step attenuator and the lead from it to the grid of the input
cathode follower. This is a very high -gain, high-impedance
section; it is quite easy for 60 -cps hum pickup to be noticeable at maximum vertical gain. In such case, you may have
to enclose the step-attenuator assembly in a metal box or
shield, well grounded to the front panel. Try to place the
input cathode follower near the step attenuator. If your
particular situation requires a grid lead of appreciable
length, it may be necessary to use a section of coax cable
to eliminate hum pickup.
Another source of hum interference is heater -cathode.
leakage in any of the tubes. Still another troublemaker
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In other cases, the high-voltage filter cannot be modified to increase its output voltage. The alternative in such a
case is to replace the power transformer with one that
provides higher voltage. Remember that high -voltage rectifier tubes often use unexpected filament voltages, which
must be observed in selecting a replacement transformer.
For example, a 1V2 operates at .625 volt and draws .3 amp
of filament current. Just as in TV-receiver practice, you
can use a filament -dropping resistor if necessary. Never
forget the danger of making voltage measurements here.
If you must measure filament voltage for the high -voltage rectifier, first turn off the scope and discharge the high voltage filter capacitors. Then, connect a VOM (never a

Observe that the basic plan of the vertical amplifier is
the same as for AC-coupled arrangements. In other words,
a balanced configuration is used, and peaking coils are
employed to obtain wideband response. The 1000-ohm
bias-adjustment control is a maintenance adjustment which
is set to make the vertical-positioning control operate over
the desired range. The vertical -positioning control, of
course, is a front -panel control, just as in an AC-coupled
scope.
Note the vertical -gain control. It operates in the common -cathode circuit of the vertical-output stage. Functionally, it varies the amount of cathode degeneration to provide continuously variable control of vertical gain. The
bias -balance control in this circuit is a maintenance control which is set for proper grid -cathode bias.
A vertical-polarity reversing switch is provided between
the cathode followers and the vertical -output stage. This is
a supplementary feature which can be omitted; however,
you will find a reversing switch helpful if you are most
familiar with waveform displays which are "right side up."
Pentodes instead of triodes are employed in this arrangement to get high gain with a minimum of circuit complexity.
Standard sync -takeoff points are in the output load circuit, just as is common practice in AC -coupled amplifiers.
The 27K series resistors provide effective isolation to avoid
noticeable loading of the vertical -output circuit. Two tap offs are utilized, to provide a choice of positive or negative sync, chosen by a switch in the horizontal section.
You must be able to switch the amplifier of Fig. 20 to
AC -coupled operation at will. When the DC component in
the signal is high, the pattern would otherwise be driven
off-screen. A choice of AC or DC response is obtained by
inserting a .25-mfd coupling capacitor at the input and
providing a switch to short it out when DC response is
desired. The vertical step attenuator employs the same configuration as for AC scopes.
The foregoing points cover the chief considerations for
DC scopes. You should have little difficulty in modernizing
an old DC scope for wideband DC response. Just clean up
the response stage by stage, the same as you would for an
ordinary AC scope.

VTVM) across the filament terminals. Stand back, and
turn the scope on to measure the filament voltage. After
taking the reading, never attempt to touch the VOM or its
leads until after the scope is turned off and the high-voltage
filter capacitors have been discharged.
DC -Response

Considerations

To obtain DC response, the vertical amplifier must be
DC -coupled throughout. This requires consideration of the
DC power distribution, to obtain correct grid and cathode
voltages for the tubes in the absence of blocking capacitors.
Furthermore, screen- and cathode -bypass capacitors cannot be used because their reactance would make the high frequency gain greater than the DC and low -frequency
gain. On the other hand, you will still use capacitors in the
vertical step attenuator as before, since this is a compensated configuration which must have response from
zero through 4.5 mc. By the same token, you can use
capacitors in other stages of the vertical amplifier when
compensation of some sort is needed.
Note the DC -coupled vertical-amplifier configuration in
Fig. 20. A two -stage amplifier is used, with cathode followers between the first and second stages to simplify the DCvoltage distribution. However, a -45 volt source is still required for the cathodes of the input stage. While this entails some elaboration of the low -voltage power supply, it
is the price that must be paid for DC response.
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JOHN V. RUDOLPH

Ridley Park, Pa.
For safety reasons. To understand why,
consider the alternatives. The person who
touches a chassis is in danger only if he
is simultaneously "grounded" through
some other part of his body. In Fig. 1,
the switch is connected between one input lead and the load (filament string
and power supply); the other end of the
load goes to chassis ground, as does the
other input lead. In Fig. 1A, the plug is

I

Special
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*Additional Models
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Why is the power switch in an AC DC set usually wired between the chassis and the line?
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Fig. 1. Switch at

"high"

end of load.

inserted in the wall socket so the top input lead connects to the hot side of the
house wiring. With the switch open or
closed, the chassis is at ground and isn't
dangerous. With the plug reversed, as in
Fig. IB, the chassis is dangerous whether
the set is on or off. Consider next Fig. 2,
where the switch is between the line cord
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R. H. BACHMAN
Lakeside, Cal.
The builders of picture tubes have
solved most of these problems for you,
R.H. Presently, about ten types will replace the majority of tubes found-even
older types that aren't available any
more.- Ed.

Dear Editor:
I noticed the letter on page 12 of the
January 1965 issue, in which J. Ullman
asked about a German radio that tunes
only from 88 to 100 mc. He's right. The
set is an AKKORD AM -FM transistor
set that can be used as a car radio or
carried as a portable. German FM radios formerly covered only as far as 100
mc; later they were designed to reach
104 mc. Only recently have German
manufacturers started producing sets that
cover the entire American FM band.

Fort Belvain, Va.
Thanks, Harold. The situation you describe is similar to that with AM -band
sets built in Germany. Until recently,
they covered only frequencies to 1500
kc, instead of 1600 kc as used in the

Ed.

United States.
Dear Editor:
I understand there's a likelihood that
dual -channel sound transmission may
soon accompany television programs. I
suggest that it be called "Stareo." No
pun intended-honestly.
ROBERT M. GLOVER

-Ed.

$4495 Retail

A'R "A" Battery

Dear Editor:
One of the handy features of PF REPORTER is the annual tube listing that
shows how many are normally used
("TV Tubes Stock Guide"-every April
or May). I'd like to see a similar table
for picture tubes. Many dealers would
prefer to handle only a small stock of
fast-moving types.

Carmel, Indiana
Sure, Bob. How about dishonestly?

Complete with patented antenna -yoke assembly.
(U.S. Patent No. 3,087,118. Canadian Reg. 575,567)

ATR MODEL TR -720

Ed.

HAROLD E. KIRSCH

IN

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

switch is on; thus only one of the four
possibilities is potentially dangerous. Two to -three odds is sufficient to justify putting the switch on the chassis side.

A

A

GND
HOT

1
Fig. 2. Safer location next to ground.

and chassis ground. In Fig. 2A, with the
plug inserted "correctly" in the wall
socket, the chassis is hot when the switch
is open, but anyone who touches it is
protected somewhat because the load is
in series and will reduce current to a nonlethal level. With the plug reversed as in
Fig. 2B, the chassis becomes hot only
when the switch is on; with the switch
open, chassis isn't connected at all to the
hot side of house voltage. Now consider
the odds. In Fig. I, the chassis can be
dangerous under two circumstances; if
the plug is inserted incorrectly (switch
on or off), the chassis is dangerous. In
Fig. 2, the chassis is dangerous only if
the plug is inserted incorrectly and the

Dear Editor:
After reading "Horizontal Troubleshooting From A to Z" in the January
1965 issue, I feel an urge to shoot some
trouble in the schematic diagram (Fig.
1) on page 2. I'd like to take a potshot
at the grounded end of R3 and move it
instead to B+. Your trigger-happy

reader...

.

MELVIN T. HYATT

Prairie Village, Kan.
You won't mind if we place one nearsighted schematic -checker in the line of
fire, will you,

Melvin?-Ed.

Dear Editor:
When checking individual parts such
as capacitors and resistors, we circle the
part lightly with a pencil on the PHOTO-

schematic. This reminds the technician what has been checked, in case
he's called away from the bench or another serviceman has to take over on
the job. On the hard surface of PHOTOFACT, the marks are easily erased.
ROBERT G. LYONS
FACT

How to replace top quality tubes with identical top quality tubes
Most of the quality TV sets you are present?y servicing were designed around
special Frame Grid tubes originated by Amperex. More and more tube types
originated by Amperex are going into the sets you'll be handling in the future.
Amperex Frame Grid tubes provide 55% higher gain -bandwidth, simplify TV
circuitry and speed up your servicing because their extraordinary uniformity
virtually eliminates need for realignment when you replace tubes.
Amperex Frame Grid Tubes currently used by the major TV set makers include:
2ER5

2GK5
6EH7

2HA5
6EJ7

3EH7
6ER5

3GK5
6E58

3HA5
6FY5

4E1-17

4EJ7

4ES8

4GK5

4HA5

5GJ7

6GJ7

6GK5

6HA5

6HG8

7HG8

8GJ7

If your distributor does not yet have all the Amperex types you need, please
be patient-in some areas the demand keeps gaining on the supply.
Amperex Electronic Corporation, Hicksville, Long Island, New York 11802.
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ZENITH QUALITY "STEREO PROFESSIONAL"
and "STEREO PRECISION" RECORD CHANGERS
with Micro -Touch' 2G Tone Arm with "Free Floating" cartridge. World's
finest automatic record changer for the audiophile.

ZENITH QUALITY
"ROYALTY CREST" CIRCUIT TUBES
Complete line of more than 875 topquality types for maximum performance and dependability.

ZENITH QUALITY TELEVISION PICTURE TUBES
The industry's broadest line of replacement picture tubes.

BLACK
AND
WHITE

Zenith Color replacement tubes
contain used material which, prior
to re -use, is carefully inspected to
meet our high quality standards.
The electron gun is new.

ZENITH _POSITIVE QUALITY CONTROL
TRANSISTOR RADIO BATTERIES

Featuring "Transistor Blend" Electrolyte.

Zenith replacement tubes are
made only from new parts and

materials except for the glass envelope in some tubes which, prior
to re -use, is inspected and tested
to the same standards as a new
envelope.

CHOOSE 7J/IIT/1 for
in REPLACEMENT PARTS
Now Zenith is your number -one source of

supply with a full line of replacement parts
and accessories, built to famous Zenith
quality standards.
Zenith

The

Wherever you are located, there's a Zenith
Distributor near you, who can supply you
quickly with whatever you need on a dayto-day basis.

quality goes in before the name goes on

Specifications subject to change without notice.

FOR MORE INFORMATION, SEE YOUR LOCAL ZENITH DISTRIBUTOR OR CLIP AND MAIL COUPON:

14
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NEW! ZENITH QUA -ITV OUTDOOR ANTENNAS
A

comp) e -e 'ine featuring

LOG -PERIODIC FOR ALL CHANNEL
COLOR AND B/W TV,
FM AND FM STEREO

NEW! ZENITH QUALITY HIGH -EFFICIENCY
UNIVERSAL LOUD -SPEAKERS
32 popular sizes for practically any purpose. Built to

Zenith's famous original equipment standards.
NEW! NOW ZENITH HAS QUALITY WIRE AND CABLE

Built to highest standards for every installation application.
LUG -PERIODIC FOR
VII' TV AND FM

k

t
PLP.NAR HELICAL LOG-PERIODIK
FOP UHF TV

NEW! LOW -LOSS 300 OHM UHF CABLE
Finest for all installations-in hanks of 65 ft.,
100 ft. and reels of 1000 ft.
NEW! VHF 300 OHM TRANSMISSION LINE
Covered with special ultraviolet protective polyethylene -15 -year warranty! In hanks of 65 ft.,
100 ft. and reels of 1000 ft.

lor

17

4J

tile

COAXIAL CABLE-RG 59/U ultra -flexible,
low -loss foam poly in vinyl packets of
black, white, silver, gray and beige colors.
In hanks of 50 ft. and reels of 250 ft. and

1000 ft.

ROTOR CABLE

-

4/C Polarized Parallel -8/C Color Coded
Round -5/C Polarized Parallel-in hanks
of 65 ft., 100 ft. and reels of 1000 ft.

MICROPHONE CABLE -1/C Foam Type
Low Capacitance, spiral shielded. In

reels of 250 ft.

SPEAKER CABLEPolarized heavy-duty in gray, white,

brown, clear, clear gold colors. In reels
of 100 ft. and 500 ft.

HIGHEST QUALITY
and ACCESSORIES:
AM INTERESTED IN
RECEIVING INFORMATION
I

ZENITH RADIO CORPORATION
5801 WEST DICKENS AVENUE
PARTS AND ACCESSORIES DIVISION, DEPT. PF -3-23
CHICAGO, ILLINOIS 60639

ON

NAME
PLEASE SEND ME THE NA VIE
OF THE NEAREST

ZENITH

PARTS DISTRIBUTOR.

ADDRESS
CITY

STATE

-ZIP CODE_

March, 1965/PF REPORTER
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ACE TV SERVICE
ANIINNt
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am.

.N....

Don't Be112' Set...
With JFD LPV Log

JFD LPV

M
V L06

PER1001C

JFD

list

model
LPV-TV19
LPV-TV16
LPV-TV13
NEW!

model
THE JFD LPV-VU WITH CAP ELECTRONIC DIPOLES THAT
RECEIVES ALL CHANNELS 2-83 AND FM STEREO USING
ONE DOWN -LEAD!

LPV-VU18
LPV-VU15
LPV-VU12
LPV-VU9
LPV-VU6

model

UHF LOG -PERIODIC FOR CH. 14 TO 83 AND CH. 7 TO 13

LPV-U21
LPV-U15
LPV-U9
LPV-U5

LPV LOG PERIODIC WITH CAP -ELECTRONIC
DIPOLE FOR VHF CHANNELS 12 TO 13

LPV-TV1O
LPV-TV7
LPV-TV5
LPV-TV3

$69.95
59.95
49.95
39.95
29.95
21.95
14.95

list
$69.95
59.95
49.95
39.95
27.50

list
$27.95
18.95
12.50
6.95

list

model
UHF ZIG -A -LOG ANTENNA FOR CHANNELS 14 TO 83

LPV-ZU20
LPV-ZU10

$34.95
15.95

Only JFD offers You LPV Log Periodics for VHF (Ch.2-13)UHF
GET THE LION'S SHARE OF ANTENNA BUSINESS (FLATTEN CATV COMPETITION,
TOO) BY FEATURING THE JFD LPV-VU LOG PERIODIC! THIS NEW GENERATION OF
LOG PERIODIC ANTENNAS DELIVERS WHAT VIEWERS WANT-MANY MORE
STATIONS...VHF CHANNELS 2 TO 13...UHF CHANNELS 14 TO 83...FMjSTEREO.
GIVES THE CLEAN, UNIFORM SIGNAL SETS NEED ESPECIALLY FOR VIVID COLOR

sonic Pavilion, Formica House, Eastman Kodak Exhibit, New York City
Exhibit, House of Japan and other Fair showplaces chose the JFD LPV. This
exclusive preference is pre -selling millions of Fairgoers-opening the door
for more LPV sales by you.

RECEPTION.

Only the LPV follows the patented frequency independent Log Periodic
antenna formula developed by the Antenna Research Laboratories of the
University of Illinois. This new log periodic cellular concept provides you
with a combination of gain, bandwidth, directivity and impedance match
never before possible with conventional
antenna designs.
You can actually see the difference in
truer color purity, in greater contrast, in
finer detail-not on just some of the channels but all of the channels! Small wonder
more JFD Log Periodics were installed in
the last 12 months than any other brand.
PREFERRED BY MORE N. Y. WORLD'S FAIR
PAVILIONS ... New York World's Fair exhibitors demand flawless color reception.
That's why the House of Good Taste, Ma-

WHY THE LOG PERIODIC IS THE MOST DRAMATIC BREAK WITH ANTENNA
Up until the JFD Log
TRADITION SINCE DR. YAGI INVENTED THE YAGI
Periodic, it was not possible to devise a truly broadband antenna except
by "compromise" design that had to give

...

...

or
up vital gain to get wider bandwidth
had to degrade directivity for better impedwere
piled
on
Burdensome
parasitics
ance.
to try to compensate for gain "suck -outs",
ghost -prone polar patterns, and inadequate
bandwidth. This pyramided performance
complications resulting in signal -sapping
standing waves and impedance matchesand yet were only effective at the band edges.
Through the use of the revolutionary
new logarithmic periodic formula, the entire frequency range is covered with dipole

Be A1 1

Set-

Periodic TV & FM Antennas
THE FIRST LOG PERIODIC TRAPEZOID INDOOR ANTE
FOR CHANNELS 2 TO 83

ULTRA

list

model
THE FAMOUS LPV FEATURING ADVANCED
NEW LOG-PERIODIC PARAMETERS!
FOR VHF CHANNELS 2 TO 13 AND FM STEREO

model
LPL -FM 10

LOG PERIODIC

FM STEREO

ANTENN%

LPL-FM8
LPL-FM6
LPL-FM4

$59.95
49.95
39.95
29.95
21.95
14.95

LPV-17
LPV-14
LPV-11
LPV-8
LPV-6
LPV-4

list
$49.95
39.95
29.95
19.95

VU -VISTA UHF LOG -PERIODIC
OOR ANTENNA-CHANNELS,
TO 83

(Ch. 14-83)...FM/Stereo...VHF/UHF/FMgroups (cells) of overlapping resonances. These harmonically resonant
V -dipoles result in a frequency-independent performance. The LPV's inherently high gain, sharp directivity, 300 ohm impedance match and flat
response are virtually constant across the entire band.
AND ONLY THE JFD LPV HAS IT! ... The JFD LPV is the product of the
world's largest and newest antenna laboratories. Here, in the JFD Champaign, Illinois R & D Resea'Fch Center, a team of scientists and engineers,
under the direction of Dr. Paul E. Mayes, are revolutionizing the state of
the antenna art.

...

...

MECHANICALLY SUPERIOR!
COMPARE CONSTRUCTION!
Life -time
stainless -steel take-off terminals that can never corrode, "tank -turret" element brackets, tough heavy -wall Implex A acrylic insulators, twin U -bolts
with 6 inch mast grip span; supple, permanently riveted aluminum drive
line rod; electrically conductive gold alodizing; plus a host of other exclusive
mechanical improvements.
FIGHT CATV WITH THE JFD LPV! Keep CATV out of your area with JFD Log
Periodics (such as the 82 -channel LPV-VU) which provide viewers with more
channels-sharper reception-richer color-plus FM stereo. Don't install inferior antennas that open the door to CAT/. Install the best to get the best

performance-the

LPV!

-VISTA VHF -UHF INDOOR ANTENNA

&

C LO

model
LPT-100

$7.50

Black/White
...

ADVERTISED IN LOOK, SUNSET
COMPARE ADVERTISING AND PROMOTION!
A versatile selection of indoor and outdoor sales helps
advertisements in LOOK, SUNSET and other national and local consumer publicain newspapers
tions
on television
sell your best prospects.
Now is the time and your JFD distributor is the place to stock up and
step up into big-league LPV Log Periodic profits.

...
...

...

...

...

SEE WHY AT THE MOMENT OF TRUTH THE PICTURE IS THE PROOF THE
JFD LPV LOG PERIODIC WORKS BEST!
Licensed under one or more of U.S. Patents 2,958,081; 2,985,879; 3,011,168; 3,108,280;
3,150,376 and additional patents pending in U.S.A. and Canada. Produced by JFD
Electronics Corporation under exclusive license from the University of Illinois Foundation.

JFD ELECTRONICS CORPORATION

JFD

15th Avenue at 62nd Street, Brooklyn, N. Y. 11219
Electronics -Southern Inc., Oxford, North Carolina
International, 64-14 Woodside Ave., Woodside 77, N. Y.
JFD Canada, Ltd., 51 McCormack Street, Toronto, Ontario, Canada
JFD

JF0

copyright 1965,

JFD

Electronics Corp.

FREE from RCA!

WIN ONE OF
RAN -N EW 1965
D

usrer 100

ditional pries awarded in

EACH GRAND PRIZE CHEVY-VAN LOADED WITH THESE RCA PRODUCTS

A.
pair of new RCA Mark -Nine CB radio
units for fastest shop -to -truck communication in your neighborhood.

A

B.

C.

An RCA Treasure Chest Tube Caddy fully
loaded with the fastest selling RCA re-

One RCA Colorama picture tube and two
popular RCA Silverama black -and -white

olacement receiving tube types.

replacement picture tubes.

F
D.

E.

colorful, attractive counter merchandiser fully stocked with RCA transistor
radio batteries.

Two complete kits of RCA's "Top -of -the Line" replacement transistors for entertainment -type equipment.

A

RCA
RCA

Five RCA popular
and versatile test instruments:
WR -64A Color Bar/Dot/ Crosshatch Generator
WO -33A Super -Portable 3" Oscilloscope

RCA WR -69A

Television/FM Sweep Generator

RCA WR -99A

Crystal -Calibrated Marker Generator
RF/IF/VF Marker Adder

RCA WR -70A

nine separate regions of t e
ADDITIONAL PRIZES INCLUDE:

18

SECOND PRIZES:
RCA Victor Color TV Sets

72

27

THIRD PRIZES:
RCA Victor Black -and -White Portable TV Sets

FOURTH PRIZES:
RCA

Victor Portable Transistor Radios

RCA's 1965 Regional Sweepstakes is for Radio/TV/Hi-Fi Service Dealers and
Technicians EXCLUSIVELY!
NO JINGLES TO WRITE-NOTHING TO GUESS-NOTHING TO BUY! Simply pick
up and fill out an entry blank and official rules at your RCA Distributor.

Enter as often as you like. Each entry must be submitted and mailed separately.
See your Participating RCA Distributor right away.
This offer nut made in states and localities where restricted or prohibited, such as Wisconsin and Florida.
RCA ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.

The Most Trusted Name in Electronics

Bardwell gets the Action -People: Do you?

"We've found that our Yellow Pages ads reach people at
just the right time-when they need service," says Ashby
W. Bardwell, President, Bardwell Appliance Service, Inc., Cleveland,
Ohio. "During twenty-three years in business, we've noticed that no

-

REFRIGERATION & AIR CONDITIONING
SERVICE

Yes... We're on the Way

g

from a newspaper ad, wordmatter how people first hear our name
when they
of-mouth, or from the sticker we leave behind on all jobs
need service they look in the Yellow Pages. When they do, they see
our ad, recognize our name, and we have a good chance of getting
their business. We have a lot of faith in the Yellow Pages ... that's
why we put a major part of our ad budget in there."

within
Day!
COUNTY -WIDE

-

621-8244
EAST

WEST

321-1115

886-4000

BARDWELL

APPLIANCE SERVICE INC.
FOR "SERVICE THAT SAVES" ON

he
Iluhthnf%ci

SPECIALIZING IN NOTPOINT FOR OVER

TS

MIS

WE REPAIR THE MAJORITY Of ALL HOTPOINT
APPLIANCES IN CUYAHOGA COUNTY

Advertise for action...

urriu;

KELVINATOR

t":3

Jobs Completed in the Herne by Trained Personnel
312S DETROIT

Display ad (shown above reduced) runs unde
*The 3 out of 4 busy Americans who shop the Yellow Pages way.
20
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REFRIGERATION SERVICE. Call your Yellow Pages
man to plan your program. Find him in the Yellow
DIRECTORY & GUIDE.
Pages under: ADVERTISING

-

COMPLETE TUNER

The Electronic Scanner

OVERHAUL

news of the servicing industry

1965 Business Outlook
A recent statement by George S. Dively, chairman of Harris
Intertype Corp., points out that current business activity all
over the nation, well into its fourth consecutive year of strong

ALL MAKES

growth, continues to be remarkably well balanced. However,
the ability of business to continue to achieve these economic
gains is likely to be further tested in 1965. Although consumer
spending for goods and services is clearly expected to move to
new highs, several important factors will have to he overcome. These include the diminishing benefits of the incometax cut, the dampening effect of world monetary problems
with the resulting hike in the Federal Reserve Bank discount
rate, the unbalancing effect of demands by labor for wage increases substantially beyond productivity gains, and the anticipated decline in steel demand following the inventory buildup prior to labor negotiations. On the other hand, the continuing acceleration of technological developments, both for
consumers and industry, could create stronger market demands
and general economic impetus well beyond present levels. The
result, for service technicians who run sound business operations. should be definitely greater prosperity. If the economy
can satisfactorily bridge 1965, the prospects for greatly increased household formations commencing in 1966 would seem
to provide strong support for a dynamic economy in the
years ahead.

- ONE

PRICE

995
1\

ALL LABOR
AND PARTS

(EXCEPT TUBES
& TRANSISTORS)'

Three Million Color Tubes
W. Walter Watts, Group Executive Vice President, recently
announced production of RCA's
three - millionth color -television
picture tube. The landmark
color tube, made at the company's plant in Lancaster, Pa..
was a new rectangular 25". 90°
tube. A version of the RCA
shadow -mask design, the tube
is now in commercial production. "Production of RCA's
three -millionth color tube is a
new milestone in the history of
color television," Mr. Watts
said "This event is concrete evidence that the new medium
has come of age. By December of this year, we expect that
the color -television industry will cross over into the billion dollar -a -year status," he added. Present estimates place the
total industry output of color picture tubes in 1965 at 2,200.000, an increase of 500,000 over the current year. Of
that total, RCA plans to make about 1,500,000 color CRT's
in the popular 21" round and new 19" and 25" rectangular

sizes.

VHF

CILOR

UHF

GUARANTEED

COLOR TUNERS

TRANSISTOR

U -V

ALIGNMENT
ADDITIONAL

-

COLOR
NO

CHARGE

Simply send us the defective tuner complete; include tubes,
shield cover and any damaged parts with model number
and complaint. Your tuner will be expertly overhauled and
returned promptly, performance restored, aligned to original
standards and warranted for 30 days.
UV combination tuner must b?. single chassis type; dismantle
tandem UHF and VHF tuners and send in the defective unit
only.
Exact Replacements are available for tuners unfit for overhaul. As low as $12.95 exchaige. (Replacements are new or
rebuilt.)
And remember-for over a decade Castle has been the leader
in this specialized field
your assurance of the best in
TV tuner overhauling.

...

The Hi-Fi Bandwagon
"Hi-fi has become too highbrow." A hi-fi components manufacturer leveled that charge at his own industry, declaring that
too much technical mumbo -jumbo has so confused the public
that hi-fi sales have not measured up to their potential. Karl
Jensen, president of Jensen Industries, contends that hi-fi needs
to come down out of the clouds, drop its snob appeal, simplify
hi-fi and stereo concepts for popular appeal to reach the mass
market.
"Instead of selling home entertainment, which is what hifi primarily constitutes, we've been confusing and confounding
the public with technical verbiage. instead of talking about
what comes out of hi-fi, we've been selling what's in hi-fiinstead of music, we've been talking about the notes. Instead
of Beethoven and Brahms, we've been selling woofers and

Tuner Overhauling

Pioneers of TV

CASTLE

TV TUNER SERVICE, INC.
MAIN PLANT: 5701 N. West3rn Ave., Chicago 45, Illinois
EAST: 41-90 Vernon Blvd., Long Island City 1, N.Y.

CANADA: 136 Main Street, Toronto 13, Ontario
*Major Parts are additional in Canada

Crash. y

ur

((11(1

tor the Thai metropolitan police frequency and received patrol
calls. Two areas for record and tape sales featured American
jazz, folk, and classical music. Theater areas demonstrated

ly

For yi x
inch fuses
Series HJ, HK, and HLD

For ,Va

cameras, slide and movie projectors, and other sight equipment. A complete line of hi-fi components-including speakers, stereophonic tuners and amplifiers, and sound networkswere demonstrated, mainly in soundproofed rooms. Television,
both consumer units and closed-circuit systems, rounded out
the show.

x11

inch fuses
Series HPC

Overseas Expansion

Save Assembly Time with

Quick -Connect Terminals on
BUSS Fuseholders
Eliminates soldering. Permits use of pre -assembled harness. Reduces assembly time.

o3úMS

Write for BUSS
Bulletin SFB

To meet the increasing demand for communications products
and electronic components in foreign markets, E. F. Johnson
Co. has completed export distributing arrangements with Ro burn Agencies, Inc. of New York. As exclusive export distributors, Roburn will handle distribution of Johnson's communications, amateur -radio, and selective -paging equipment as well
as their electronic-component line.

CATV Expansion Seen

Community -antenna television systems will, in the not too distant future, operate in "virtually every American city, both
small and large," it was predicted by Milton J. Shapp, president and board chairman of The Jerrold Corp. Addressing the
Federal Communications Bar Association at the National Press
Club in Washington, Mr. Shapp asserted that "there is no holding back the growth of CATV," adding that "the evidence
is overwhelming that the public wants television service which
only cable systems can bring. No segment of the public has
yet been harmed by CATV, nor will it be harmed in the future by its continued expansion." He emphasized that the continued development of community -antenna television will have
tremendous impact on the broadcast industry, but that the
latter "will adjust to these changes and continue to grow."

BUSS: The Complete Line of Fuses...
tweeters. We've been talking in a foreign language, and it's
about time we started offering some translations.
"Our own highly diverse inventory indicates the illness
which is afflicting the industry. We have created a veritable
hi-fi jungle, much of which has become impenetrable to any
but electrical engineers and a minority of hi-fi nuts. And yet
we are kidding ourselves that we are selling mass entertainment. It is time that the hi-fi industry looks facts in the eye
and takes the obvious cure of producing a product that is easy
to understand, to listen to, and to enjoy. We need to stop speaking of hi-fi in terms of wild and whacky sounds, of decibels
and dynamometry. Let's take hi-fi out of the hands of the
engineers and give it back to the public."
Dealer merchandising of hi-fi should de-emphasize technical data and emphasize enjoyment of music listening. Manufacturers should simplify replacement of parts. People nowadays want a hi-fi set for the pleasures of listening, not for
gimmicks and gadgets. "When the industry recognizes this
and quits the high -brow kick, the industry will find hi-fi sales
can make sweet music indeed," concluded Jensen.

FUS A-RON
dual -element

Fuses

time-delay type

Audio -Visual International
Twelve Bangkok firms representing twice that many U.S.
manufacturers of audio-visual
equipment, did a brisk business
at the recent sight -and -sound
show in the U.S. Trade Center
at Bangkok, Thailand. Nine of
the U.S. firms say that estimated sales during the coming
year are expected to reach nearly three-quarters of a million
dollars as a direct result of the show.
A highlight of the three-week event was a Chevrolet Chevelle equipped with a Motorola radiotelephone, which 'was set
22
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"Slow blowing" fuses that prevent needless
outages by not opening on motor starting currents or other harmless overloads-yet provide
safe, protection against short-circuits or dangerous overloads.
Write for BUSS
Bulletin SFB

BUSSMANN MFG. DI VISON, McGrawEdison Co., St. Louis, Mo. 6310

Circle 10 on literature card

Microwave Spans

Actual Size
Only 1-5 '8 inches lo
Extends just 29/32 inch
behind front of pane,'

BUSS Space Saver

Panel Mounted Fuseholder
1/4 x 11/4 inch fuses. Converts to
x 11/4 inch fuses simply by changing screw type

Fuseholder takes
942

knob. Holder is rated at 30 ampere for any voltage
up to 250.

Also available in military type which meets all
requirements of MIL -F -19207A.

BUS
BUSSMANN MFG. DIV.,

McGraw

Write for BUSS
Bulletin SFH-10

-

Edison co.. ST. LOUIS, MO.

6310

1

U.S.

An unusual coast -to -coast telephone call, the first official
cross-country voice communication by Western Union microwave, signalled the opening of the company's new $80,000,000
transcontinental microwave system, and its entry into new and
broader areas of telecommunications.
Using a special Western Union pushbutton telephone, Walter
P. Marshall, president, made the initial call over the microwave
radio system to San Francisco from the company's office in
New York City. "This new microwave system," said Mr.
Marshall, "can handle all types of record and voice communications at high speeds and in large volumes. It is Western
Union's first coast -to -coast microwave network and opens
the way for many new communication services that will benefit the general public, business, government, and the military."
The network consists of 267 microwave stations spaced 25
to 30 miles apart which, for reasons of national defense, are
routed to by-pass critical target areas. It also provides the
nation, for the first time, with a second, separate transcontinental network of broadband facilities geared to modern highspeed communications requirements and available for use in
any emergency. The new system is capable of handling all
forms of electronic communication, including high-speed facsimile, data, telegraph, voice, and Telex services.
Various uses of the microwave system were demonstrated
for the press in transmission exchanges between New York
and San Francisco, including the first live coast -to -coast
microwave transmission of the heartbeats of a mother and
her unborn child. The transmission was made directly from
Booth Memorial Hospital in Los Angeles to viewers at San
Francisco and New York. The two heartbeats were seen at
both cities in the form of electronic patterns on a large oscilloscope and also heard over loudspeakers.
An important feature of the microwave system is its dual
transmission capacity which assures maximum reliability and
continuity of service. Signals travel simultaneously over separate operating frequencies using separate radio equipment.A

of Unquestioned High Quality..
meIii
Mr. Shapp poined out that CATV provides the lowest -cost
method by which a television -set owner can enjoy "the highest quality reception from all the stations he wishes to receive." Systems now in operation provide up to 12 channels of
television, and systems capable of handling at least 20 channels are currently on the drawing board.
Little mention was made in Mr. Shapp's address of the impact of CATV on servicing, although he pointed out that
"dealers and servicemen in CATV areas more than make up
for the loss of individual antenna sales by increased set sales
and services."
ITT

Engineer Describes Extremely Senstitive FM

Special frequency -modulation receivers that can detect signals
weaker than the threshold level of conventional FM receivers
were described by an engineer of an International Telephone
and Telegraph Corp. subsidiary. Mr. M. Sassier of ITT Federal Laboratories said that the receivers are specially useful
for reception of signals from satellites and spacecraft. Such
signals, he said, besides being weak, may also have dopplerdrift rates of as much as ±250 kc and may be amplitude
modulated by a spinning satellite transmitting antenna. They
are best detected by using low-noise front-end amplifiers and
threshold -extension demodulators. The engineer described a
demodulator using a phase -locked feedback loop to narrow the
receiver's effective noise bandwidth and thus match the spectrum of the received signal.

"Sell -Service" Progress
EIA says results of an Indianapolis test of a "Sell Service"
program (see PF REPORTER, December 1964, page 25) indicate that technicians who asked the question did increase
their business. The objective of the program is to persuade
service technicians to ask "What else needs fixing?" on service

1 e
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BUSS
quick -acting

F uses

"Quick -Acting" fuses for protection of sensitive
Instruments or delicate apparatus;-or normal
acting fuses for protection where circuit is not
subject to starting currents or surges.

)33EICSs

Write for BUSS
Bulletin SFB

calls.
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247 WAYS TO MAKE
From now on, color -TV work is going to bring in a bigger and
bigger part of your income. And RCA has EVERYTHING to
make color -TV service MORE PROFITABLE for you.
To save you money and manhours.
To increase your efficiency so you can get more jobs out
in the same time.
To eliminate those time -wasting extra phone calls and
trips to the distributor.
Take the famous RCA Color -TV Test Jig (large unit at
right). It cuts manhours in halt on a color house call. With-

MORE

out it, when you have to pull a set into the shop, it takes two
men. With it, it takes just one (you pull the chassis onlyleave the color tube and the cabinet). That means MONEY
... extra money for you.
Take the RCA Color Parts Rack (large unit at left). The
rack is FREE when you buy the basic complement of 120
most -needed color service parts. Keeps your color parts
neatly organized, all in one place. Simplifies restocking,
lets you know what you're short of. No more running out of
a vital part just when you need it-which slows down a job.

MONEY IN COLOR -TV S ERVICE
That means MONEY... extra money for you.
Take the other color service parts arrayed in the photo
and listed at right. Degaussing coils, transformers, chokes,
yokes, connectors, cables, replacement parts...each with
a special function to save you time, to increase the quality
and accuracy of your work, to help you cut down on callbacks. That means MONEY... extra money for you!
245 specialized color service parts in all. The Rack and
the Jig make it 247. And all of them mean MONEY... extra
money for you.
RCA PARTS AND ACCESSORIES, DEPTFORD, N.J.

he Most Trusted Name in Electronics

RCA Parts and Accessories for color -TV
service include: Color Test Jig-to test all RCA color -TV
Color Parts Rack-sturdy, well -organized unit containing complement of 120 most -needed color -service parts
Degaussing coils-to demagnetize picture tube and chassis
Special-purpose extension cables-to extend kinescope socket,
deflection yoke, convergence magnet and kinescope high -voltage leads when chassis is removed from cabinet for servicing
Special alignment probes-video detector test blocks, IF test
blocks, sound detector test blocks, mixer grid matching pad,
High -voltage interlock plug-to by-pass
tuner IF input head
Plus sockets, transformers,
high -voltage shorting switch
fixed and variable capacitors, reactors, resistors, diodes,
switches, coils... EVERYTHING to save you time and make
more money for you in color -TV service.
chassis

for color and UHF..

.

Belden Al/ -Weather Lead-/n
delivers 25% to 51% more power
It's no great news to you that when your customer pays a good price for
a color TV set, he's going to be pretty choosy about the quality of his
picture. He'll be a lot more aware of a poor color picture than a poor
black and white picture.
So it's to your advantage
and his .. to install the best TV lead-in you
can get your hands on .. Belden All -Weather Permohm*I When wet, this
all -channel, 300 -ohm line delivers 25% to 51% more signal power to the
.

Be a Cartoon
Gag Writer!
Win a $25.00

receiver. This means clearer color and UHF TV reception the year
'round in all areas
including areas where there's extreme salt spray,
rain, snow, ice, and industrial contamination.
.

Savings Bond
Send us your gag ideas for future cartoons. For
each of your gag ideas used, we'll send you a
$25 Savings Bond. Write Belden Manufacturing
Company. Attention: Mrs. Madelse Allison,
P.O. Box 5070-A, Chicago, Illinois 60680.

* This month's winner:

Better Built ... Better Buy..
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Save yourself callbacks and headaches. Install Belden All -Weather
Permohm .. and forget it. That's pretty good insurance for pennies a footl

Stanmrre,
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Chroma
Sync
Burst Amp
W3 200V

7875-

LC

W5 120V

7875-
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W6

7815-

LC

FROM VIDEO
AMP PLATE

*

--40V
25V

BURST AMP

6E W6
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365V
-A365V

18Dí

TO

7875-
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HORIZ GAIN INCREASED

BANDPASS
AMP
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OV
OV

5
7

230V

1
R3

-2

47K

!4

*230V

X
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r
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W2 60V

PHASE
PLATE

2i

3

1

meg

3;

220

V

TO
REFERENCE

o

OSC
1

meg

45V

TO SYNC

*45V

330

KEYING
PULSE FROM

8V

7875-

LC

KILLER

DET CATH

Pf

P_330

FROM COLOR
KILLER

330

*40V
25V

TO PLATE

FLYBACK

W4

PHASE

5Pf
LO'

10014

DET
TO CATH

CONTROL

KILLER

120V

DET

taken with VTVM, on inactive channel;
antenna terminals shorted. *Indicates voltages taken with signal present-see "Operating Variations."

WAVEFORMS taken with wideband scope; TV controls
set to produce normal color -bar pattern on screen.
Low -cap (LC) probe used to obtain all waveforms.

Normal Operation

Operating Variations

This burst-amplifier circuit (from Magnavox 45 series)
uses pentode 6EW6 to separate burst signal from remainder of incoming chroma information. Composite
signal from video stage is applied through C1 -C2. Low
capacitance of Cl (18 pf) blocks sync pulses and allows only chroma and burst signal to reach C2 and
burst -amplifier grid. Positive horizontal pulse from flyback is also applied to grid via R2; bias on V is such
that it conducts only during uppermost tip of pulseduring horizontal retrace and burst time. Thus, pulses
containing only pure burst signal appear at plate. Center -tapped plate transformer (L1) couples burst pulses
through C7 to plate and C8 to cathode of chroma -sync
phase diodes; signals from each side of secondary are
180° out of phase. Phase -shifting network (C6 and
TINT control R1) adjusts phase of burst signal applied
to phase detector diodes. When no burst is present in
secondary of Ll, diodes conduct equally; therefore, no
correction voltage is developed at TPI. With color
burst, diodes compare burst phase with 3.58 -mc oscillator phase. If phase error exists, shift in voltages at
C and B develops correction voltage at TP1, which is
applied to oscillator to compensate for phase shift. Adjusting L1 also affects phase and amplitude of burst
signal applied to phase detector. Adjustment is usually
shop job, although minor touchup in field may be
necessary to provide proper range of TINT (hue) control. Burst signal is also fed (via C9, C10) to killer
detector, operation is similar to sync -phase detector.

With or without signal, operating controls
have virtually no effect on DC voltage.
However, signal strength at antenna terminals and setting of fine tuning will vary magnitude of
voltages at B and C; may vary from high of 50 volts
with strong signal to low of 30 on weak station-normal is 40 volts each.

DC VOLTAGES

A,B

1

Grid and cathode voltages remain conPIN 1, 2 stant regardless of control settings, either

with or without signal.
Screen is connected directly to B +
PIN 5, 6 source; plate is supplied through relatively low -value R5. Voltage remains same,
with or without signal and isn't changed by control
settings.

Amplitude of W is dependent upon signal strength at antenna-may vary from
FORMS
25 to 45 volts p -p. Amplitude of W3, W5,
and W6 will vary according to amplitude of burst signal at control grid. Amplitude variations in W3 of 150200, W5 and W6 of 90-120 volts p -p aren't unusual;
content, rather than amplitude, should be primary concern when viewing these waveforms. W2 was taken with
scope horizontal gain expanded to show position of
burst signal on horizontal pulse (notice it's on extreme
tip). Rotating horizontal hold control will change position of burst.
WAVE-

1

Color Weak or Missing
Color Sync Lost
SYMPTOM

Color Incorrect
Tint Control

Operative

is

SYMPTOM 2

1

R5

Open

Shorted

C3

(Plate Supply Resistor -1000 ohms)

Cathode Bypass-.01 mfd)

Symptom
Analysis

Symptom
Analysis

Depending on setting of killer control, complaint may
be "no color" or "weak color and loss of color sync."
Color -sync or killer stages are best suspects. Logical
point to begin checks is burst amplifier-it could cause
either symptom.
W2 50V

W3

:.e

W

7V

7875-

7875-

LC

LC

7875- LC

Waveform Analysis
Grid waveform (W2) is reduced
slightly in amplitude but shape
is normal; therefore, preceding
stages are most likely okay. Loss
of signal at plate (W3) , considering nearly normal signal at
cathode (W4) , suggests tube just
isn't amplifying. Scope readily
isolates trouble to burst amplifier, but it will not definitely indicate open resistor. Open primary winding of L1 or break in
printed -circuit board would give
same scope indication.

With receiver tuned to station signal, color is quite erratic, flesh tones may appear blue and change to green
or red intermittently. Color -sync trouble is evident;
burst amp is commonly associated with this type of
symptom. However, could be AFC or oscillator.

Abnormality of W3 is readily apsignal has color
bars and negative horizontal
pulse. Waveform proves trouble
is in burst stage. Grid signal
(W2) isn't correct either; color
bars are present, but horizontal
pulse is distorted. Cathode signal
(W4) gives best clue-sawtooth
is missing; only weak color -bar
pattern is present. Scope is useful in isolating trouble to components associated with cathode
circuit of burst amplifier.

7875-

LC

parent-burst

W4

.7V 7875- LC

355V

0V

*OV

Voltage and
Component Analysis

W3 257N

Waveform Analysis

*355V

-7V

230v

5

*230v

*-7V
6

Voltage and
Component Analysis

0V

*0V

Voltage readings quickly isolate trouble to open R5.
B + is normal on supply side of resistor but missing at
plate and at junction of R5 and Ll. Absence of plate
voltage prevents burst amplifier from operating; consequently no burst signal reaches killer phase detector,
ultimately resulting in either no color or weak colordepending on setting of color-killer control. In any case,
burst isn't holding oscillator in phase; thus, loss of
color sync results. A shorted C5 could have burned or
opened R5; replace C5, too.
Best Bet: Scope

followed by voltage checks.

With or without signal, plate and screen voltages are
near normal. Negative 7 volts on pin I and complete
absence of voltage on cathode (pin 2) offer good clue
to trouble in burst stage, and explain why colors are incorrect. Tube is allowed to conduct more than normal
due to reduced bias between grid and cathode. Phase
shift in burst stage causes 3.58 -mc oscillator to shift,
causing CW signal applied to demodulators to be in
wrong phase. (Open C3 causes slight shift in burst phase
but can be compensated for by adjusting tint control.)
Best Bet: Scope and voltage measurements.

Color Lost

Color Sync Lost

Monochrome Pix Normal

Frequency Error Slight

SYMPTOM 4

SYMPT9M 3
C2

Open

R2

Increased in Value
Grid Resistor-100K)

(Grid -Coupling Capacitor -120 pf)

Symptom
Analysis

Symptom
Analysis

Complete loss of color when tuned to station signal.
However, using color -bar generator and overtuning receiver, slight amount of color can be had, but with poor
color sync. Loss of burst signal could cause this symptom through action of color killer.
W2 8IN

7875-

Waveform Analysis

Waveform Analysis

Normal color -bar waveform (not
shown) is present at point A.
Grid of V 1 (W2) has only horicolor bars and
zontal pulse
burst signal are missing (see accompanying normal W2) . Junction of Cl and C2 reveals normal
color bars and burst signal,
therefore C2 must be open or
printed board has break. When
no color can be obtained, it is
wise to check burst-amplifier
stage to see if loss of color results
because burst is missing.

Amplitudes of W6 (not shown)
and W5 are greatly reduced; suggests trouble is in burst amplifier,
not oscillator or AFC. Abnormally low amplitude of W3 further
isolates trouble, indicating L1
and associated components are
okay. Horizontal pulse at grid
(W2) is only 25 volts p -p (normal is 60)-indicates defect is
most likely in R2, R3, or possibly
flyback. Decreased amplitude of
keying pulse lessens tube conduction.

LC

l:

C2OPEN

W2 8QJ 7875- LC
NORMAL OPERATION

10V

7875-

LC

JUNCTION Cl & C2

Station signal gives indication of color -sync loss; colors
drift across screen and aren't stationary at any setting
of controls. Color -bar generator proves symptom truly
is loss of color sync; also, small number of horizontal
bands indicates frequency error is slight.

-

365V

365V

*365V

Voltage and
Component Analysis

0V

230V
tE230V

5

>FOV

6

65V

*65V

Only abnormal voltage reading is 65 volts on pin 2;
suggests tube is overconducting, most likely from
above-normal amplitude of grid signal. With low resistance in plate circuit, overconduction doesn't cause
change in plate voltage. Interaction between burst
amplifier, 3.58 -mc oscillator, AFC, and color killer
makes it difficult to pinpoint defective stage immediately
when color is lost or out of sync. Missing burst may
cause loss of color or absence of sync, depending on
signal strength and setting of killer control.
Best Bet: Scope is adequate.

W2 25V 7875-. LC

*365 V
0V

230V

5

*230V

*OV

6

Voltage and
Component Analysis

20V

*20V

Low reading (20 volts) at pin 2, with normal reading
on all other elements, proves tube conduction is reduced
or value of R4 has decreased-resistance measurements
prove latter isn't true. Ohmmeter checks from grid to
ground are helpful in locating increased value of R2.
Normal reading is 33K, as R3 is paralleled by R2 and
winding on flyback, but R2 now measures 44K. Improper color sync is result of changed operating characteristics of burst amplifier; burst phase is thus altered.
resulting in incorrect AFC voltage to oscillator.
Best Bet: Scope and resistance measurements.

Color Incorrect

Color Sync Lost

Tint Control Inoperative

Frequency Error Slight

SYMPTOM 5

SYMPTOM 6

C6 Open

R7 Increased in

(Tint Coupling Capacitor 120 pf)

(AFC Balance Resistor

Value
-1 meg)

Symptom
Analysis

Symptom
Analysis

Flesh tones appear purple and cannot be changed by
adjusting tint control. Color -bar generator shows 60° to
90° phase shift has occurred. Inability to change hues
with tint control suggests making initial checks of control and associated components.

Waveform Analysis
Input to burst amplifier (W2)

85

350J

120V

7875-

LC

7875-

LC

--also indicates frequency error isn't great. Adjusting
tint control changes frequency error.
Waveform Analysis

is

normal-burst signal and ten
W3

Sync loss when station signal is tuned shows up as red,
blue, and green bars in picture. Color -generator pattern also proves loss of color sync is primary concern

color bars are present. Plate signal of V1 (W3) is increased in
amplitude; however, waveform
content is as should be. W6 (not
shown) and W5 are correct in
amplitude; reason for incorrect
color must be that phase of burst
signal has changed; cannot be
determined with scope. Scoping
junction of C6 and R1 isolates
open circuit, no signal is present
-normal burst should be.

365V

*365V

Voltage and
Component Analysis

Actually, waveform checks aren't
much help in isolating trouble.
Signal on both plate and grid of
burst amplifier are normal, as is
burst signal to chroma -sync phase
detector. This is one of these rare
instances when scope cannot help
isolate defective stage. Fact that
burst is normal suggests voltage
and/or resistance checks in AFC
circuit might prove helpful. Resistor with changed value is generally difficult to locate with
scope.

W5

120V

W6 120I

7875-

/875-

LC

LC

365V

*365V

55V

*-50V

Voltage and
Component Analysis

- 45V

* 40V
Voltage checks are completely useless; all readings are
normal with or without signal. With C6 open, tint control cannot change phase of burst signal; therefore, improper color pattern is seen because burst transformer
(L1) is aligned with tint control at center of range.
Phase of signal applied to chroma -sync phase detector
is approximately 60° out of phase if tint control is inoperative and burst transformer is aligned properly.
Open capacitor is often difficult to locate with voltage
checks or resistance measurements.

Most valuable clue from waveform analysis is that AFC
circuit is likely culprit. DC voltages at B and C are unbalanced-with signal, B reads 50 volts, C measures
40 volts. Same unbalanced condition is evident without
signal, throwing further suspicion to change in value of
one AFC balance resistor. If either R6, R7, or printed
board were open, symptom would be similar, but oscillator frequency error would be much greater-larger
correction voltage would be applied to reference -oscillator grid-junction of R6 -R7.

Best Bet: Scope and component analysis.

Best Bet: VTVM and circuit analysis.

-
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LET'S GET DOWN TO BUSINESS
...in Color -TV Service
Make your shop look like it means business. You can with business -like
technical, promotional, business and service aids from RCA ...with the
emphasis on color TV service. Remember, more and more of your service
jobs will be color TV jobs.

TECHNICAL AIDS...to help you further develop your professional skills.
The famous RCA Color TV Troubleshooting Pict -O -Guide. Completely
revised and updated, it's the quick and easy, all in one, profusely illustrated guide to proper troubleshooting and alignment of color TV sets.
A MUST reference book, if you want to make money in color TV service.
Form #1A1389.
Also available (not shown): RCA Institutes Color TV Home Study Course,
the basic definitive course in color servicing; 8 graded lessons, counselling and examination service. Form #1A1325.

AIDS...to help you attract more customers..
Illuminated Flashing Window Display (at left on counter).
A real attention grabber for your window or counter. Alternates between
full color and black and white to dramatize both services. Form #1A1491.
Color TV Service Banner (on wall). In rich red satin, for door, wall or
window display. Form #1A1492.
Also available, (not shown) are a transparent window streamer, ad mats
for local newspapers, post cards and envelope stuffers all promoting your
color TV service capabilities.
PROMOTIONAL

BUSINESS AND SERVICE

AIDS...to help

make your job easier.

RCA Receiving Tube Floor Merchandiser (left) Spacious, 6 foot gravity
feed metal shelving unit in bright red baked enamel finish. Seven shelves
with adjustable dividers for each shelf. Helps you keep a really good
supply of tubes in one well organized area. Form #1A1504.
RCA Receiving Tube Wall Merchandiser (rear) Three feet high and three
feet wide, a metal gravity feed shelving unit finished in red baked enamel
to hang on wall or rest on counter. Form #1A1503.
RCA TV Tool Kit (on counter) Contains 12 most needed TV tools: 3
aligners, aligning wrench, tuning wand, 3 trimming tools, standard and
recessed screwdriver, solder aid, heat sink and clamping type tweezers ...
just about everything you need on a service call in one container; also
handy in the shop. Form #1A1509.
RCA Superweld Tube Caddies. Large "Treasure Chest" caddy (1Á1001A)
shown on counter at right holds up to 362 receiving tubes. Junior version

(1A1002Á) (not shown) holds up to 234. Both feature a Superweld vinyl
covering that protects like armor.
You'll also want to ask your RCA distributor about store hours signs, door
knob hangers, and weekly work schedule pads from RCA.
These are the aids you really need in your business.
AVAILABLE THROUGH YOUR LOCAL AUTHORIZED RCA TUBE DISTRIBUTOR.
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By Homer L. Davidson

REPAIR
YOUR
OWN

Test Equipment

COMMON TROUBLES ARE
EASY TO LOCATE AND
CURE

Most radio and TV repair shops
don't seem to find time to repair
their own test equipment. A good
plan would be to repair one instrument per month, or to make up a
list of instrument repairs and do
them when a slack day occurs. A
look at our own test bench shows
several test leads and prods are
taped up, and should be replaced.
The tube tester has a couple of bad
sockets and one jack on the VTVM
is loose. Even the pilot light is

out
on the bench power supply. Let's
not even wait! Let's take a little time
out now and repair some of our test
equipment.
The

PF

scale.
Before replacing a multiplier resistance, have a diagram of the tester handy. These diagrams are generally included in the test instrument manual; if they've become lost,
secure one from the manufacturer.
Schematics of several popular radioTV test instruments are included in
the Howard W. Sams book Test

Equipment Circuit Manual (TEC1).
Let's take a look at the Rx 1 scale
of a typical VOM, diagramed in
Fig. 2. If one of the multiplier resistors has changed value and needs
to be replaced, it may be difficult
to obtain locally. These odd -value
resistors are not often stocked by the
radio-TV wholesaler, but must come

Voltmeter

The VOM and VTVM get the
toughest workout in any repair shop.
First, take a look at the test leads
and replace bent or broken tips and
jacks. A new set of test leads may
be in order if the old ones have been
cut off and repaired until they are
short. Look at the meter glass. If
it is cracked or broken, take the
32

measurements and get a new one
from your local glass cutter. Don't
use a piece of cut plastic because
static electricity will cause the meter
to read incorrectly.
Brush out dirt and clean up the
plastic case. Ordinary alcohol will
clean and polish that black plastic
case till it looks like a new one. If
there are any cracked cases use an
epoxy cement to put them together
again. Worn dials and numbers can
be restored with a plastic lettering
tool. Check the batteries and replace
them, if needed. Spray the selector
switch (Fig. 1) with a good contact
lubricant.
If any one of the scales fail to
work, check the battery or the multiplier resistors. With a weak battery,
the meter hand will not zero -adjust
correctly. When only one scale is
bad, either the multiplier resistor is
burned out or a switching contact
is bad. These resistors can burn out
quickly if voltage too high for the
scale is accidentally applied, or if
B + is connected to the ohmmeter

REPORTER/March, 1965

Fig.

1.

Cleaning contacts of

a

VTVM.

from the test equipment manufacturer, even though they are not costly.
Look at the DC volt -meter range of
the same VOM, shown in Fig. 3.
These resistors could be located
more easily, since they aren't unusual values; in fact, several resistors
could be placed in series to obtain
the correct resistance.
VOM Calibration
A VOM can be calibrated with
known voltages. A fresh mercury
cell is an excellent source of 1.4
volts. Two of them in series can be
used to check the low voltmeter
scales. If the reading is off more than
3%, check the multiplier resistor.
It is rare that the meter movement
is the cause of inaccuracies, but
this is possible.
Place several cells in series to
check the next higher voltage range.
If that range is okay, use a higher voltage battery or a regulated supply to check the upper ranges. If the
voltages in TV and radio sets can
be measured within 10%, this is
good enough to get by with until
you can have the instrument overhauled. One other method of checking is to use a new voltmeter for
comparison. Generally, a new meter
at least
will be fairly accurate
to its rated tolerance.
The AC ranges can be checked
against known voltages, such as the
6.3 -volt AC filament transformer
and the 117 -volt AC power line.
If the AC voltage scales seem to be
more than 10% off, suspect the
meter rectifier or a multiplier resistor.
It is also easy to check the ohmmeter range. Take a few 1% carbon
resistors that will cover the 1 /3 and
2/3 points of each scale. If 1%
units aren't available, pick up some
5% types. Add the resistors in
series until all scales are checked
out. Multiplier resistors are the
usual cause of incorrect ohmmeter
readings. If only one range is wrong,
see if the multiplier resistor has been
hot or burned. Weak batteries cause
poor zeroing.
The milliammeter scale can best
be checked by comparison with a
meter known to be accurate. Simply
hook the two meters in series with
one lead of a battery and some load,
such as a small transistor radio. If
one of the low -value shunt resistors
-such as 11.5 ohm, 2 ohm, or .025

-

50µA 20000

METER

11.54

11380

v

21.85K

ZERO ADJ

10K

BATT

0

Fig. 3.

Fig. 2. Simplified diagram of the Rxl scale.

ohm-is

defective, it will need to be
secured from the meter manufacturer.
Calibration of a VTVM can be
checked the same as with a VOM.
However, most VTVM's have calibration controls and thus don't require new multipliers merely for
correcting inaccuracies. With the
batteries and known voltages, the
scales can be set with the controls
to read correctly.
If the ohmmeter readings should
be erratic and you suspect a bad
lead, short the two jacks together
with a short piece of copper wire.
Adjust the pointer for zero and remove the wire jumper. Insert the
test leads and, if any value other
than zero ohms is noted, install new
leads.
The VTVM should have all the
tubes checked and any questionable
ones replaced with good ones. Clean
the switch contacts and check all
test leads. Especially check the probe
cable and plug. Tighten up all loose
jacks or plugs.
If the low ohms range will not
register to full scale, replace the
small flashlight battery. Make a
thorough visual check while the instrument is apart. On one of our
units, the zero -adjust knob would
not bring the meter pointer to the
exact end of the scale. The control
was worn at this spot and the needle
would either fall in -scale or way off scale. Instead of fooling around with
a control lubricant, we installed a
new control.

Multipliers used

worn ones. Some of the tube -tester
manufacturers place the sockets on
a top panel (Fig. 4 ) , and this whole
unit can easily be replaced by unscrewing two small screws and unplugging the socket assembly.
If the tube tester doesn't give a
reading for a tube being tested, try
a new tube. Still no dice? Take a
look at the bias fuse, which may be
only a dial lamp. If necessary, replace it.
A dirty or worn bias -setting rheostat will cause erratic readings and
should be cleaned or replaced. In
one tube tester, the bias control was
burned out. No one seemed to know
how it happened, but the only place
to secure one was from the manufacturer. It finally developed that
some switches were set wrong and
the button held down too long, until
the control finally popped.
The rectifier tube should be
checked and replaced, if weak, while
the tester is open, And, of course,
all the switching contacts should be
treated with a good switch cleaner.
If any section of the function switch
doesn't work properly, the switch is
bad or there is a loose or broken
wire..

Once in a while, a meter hand
will stick partly across the scale. Dismount it from the tester, remove it
from its case, and look closely at the

adjustment spring. Sometimes the

in

voltmeter circuit.

pointer base may have jumped out
of the meter bearings. If you have
poor eyesight and big thumbs, don't
try to repair the meter. Send it in
to the manufacturer to be repaired.
(Sometimes a plastic -covered meter
will develop static electricity on the
face and the meter may act similarly.)
Watch out for selector knobs that
have turned around. A wrong or
loose knob could make a costly error. If your tester has a knob that
won't stay put, file the set -screw
side flat.

Other Instruments
In our shop, we found a lot of
other instruments that could use
minor corrections. Our B & K Television Analyst Model 1076 has a lot
of jacks and test leads that sometimes cause trouble. Dressing them
up periodically is important. When
troubleshooting the Analyst, remember that this tester is as easily
repaired as any TV receiver.
Trouble is isolated to a section and
then pinpointed and repaired; as an
example, take the following case
histories.
One of our technicians had repaired a faulty sync section in an
Admiral 21" receiver, but couldn't
get the set back together that evening. When he came back the next
Please turn to

page 107

Tube Tester Repair

The most usual trouble with the
tube tester is poor and worn sockets.
Socket troubles are often confined to
the 7 -pin, 9 -pin, octal, and 12 -pin
sockets, because they are used the
most. Choose a high -quality tube
socket for replacing any of these

Fig. 4.

Separate sockets demount easily by removing two screws.
March, 1965/PF REPORTER
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The increased use of novars,
nuvistors, magnovals, and tubes of
other strange base configuration in
home entertainment and industrial
equipment may have obsoleted your
tube tester. The fact that you can't
test a few tubes might not worry
you, as you can always replace a
suspected tube with a new one. This
system however, has a couple of
drawbacks that can prove expensive
to a service technician.
We have all experienced the problems that occur when a new tube
used for replacement is bad. (This
usually results in a time-consuming
search for a nonexistent circuit defect, before we decide to try another
tube.) Another problem can arise
from the substitution method when
tube replacement fails to affect the
trouble symptom, because the logical assumption is that the original
tube is good and the trouble is
caused by an associated circuit defect. Some wasted hours later you
find you had a circuit fault and a
bad tube. A good, up-to-date tube
checker is often the answer to efficient troubleshooting. An analysis of
your tester, to determine whether it
is doing an efficient job for you compared to the new testers available,
might be in order.

Mutual -Conductance Testers
In practically all home -entertainment devices, tubes function as
amplifiers (excepting diodes and
rectifiers). Oscillator circuits (RF,
horizontal, vertical, etc.) are basically amplifiers with some form of
regenerative feedback. A good test
of a tube, then, would be to test its
ability to amplify, and its ability to
amplify is determined by its mutual
conductance (Gm). Mutual conductance is defined as the change in
plate current caused by a small
change in grid voltage.

Gm

=

Ip
Eg

complex testers.
Emission Testers

Emission testers indirectly indicate a tube's ability to function as
an amplifier. They accomplish this
evaluation by checking the cathode's emission capibility; a tube
with low emission obviously would
not be a good amplifier. Other tests
are usually incorporated in emission
testers, for example: shorts between
elements, heater-to -cathode leakage,
presence of gas, contaminated control grids (grid emits current), etc.
Since an emission -type checker requires only simple circuitry, it is,
as a general rule, less expensive than
the more elaborate mutual -conductance testers.

Styles
While most tube testers are des -

TESTERS
By Ells Ladym

Units Now on the Market
Are a Bit Different Than
Those Previously Available

signed for the dual role of testing
tubes in the field and on the service
bench, others are designed for the
bench exclusively. Still others perform the dual roll of countertop
tester for "do-it-yourself fans," and
bench checker for the technician.
Another choice for individual preference is the method of operation.
Some general styles and configurations are listed below:
1. Roll Chart-A roll chart con -

where

Ip
Eg

= change in plate current
= change in signal grid

Gm

= mutual

voltage

conductance.
The measurement of mutual conductance is one of the best tests for
determining a tube's merit; however, a simple test for emission is
also a very useful check, and it can
be performed economically by less
34
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MULTIPLE
SOCKET HARNESS

Fig.

three

1.

CRT

Tester has provision for
G2
voltage levels.

different

tains the information necessary
to set up test conditions. The
roll -chart itself offers an additional choice; it may be flat, upraised, tilted, or positioned anywhere on the chassis, depending
on the model and the manufacturer.
2. Set -Up Cards-Indexed set-up
cards rather than a roll chart are
available on several models. In
choosing your new tester, the
presentation of reference information should be given some
thought. Up-to-date data must
be available, therefore storage
of the cards and easy modification of the reference material
are of primary concern.
3. Multiple Sockets-This type of
tester contains prewired, labeled
sockets to accomodate many
common tubes, and offers minimum setup time. An objection
to its use is the difficulty in updating the tester as new tube
configurations appear. Many
manufacturers now include a
blank panel to alleviate this
problem.
4. Multiple Sockets and Roll Chart
Combination models offer
prewired sockets for fast testing
of more common tubes, while
covering other tubes through the
conventional roll -chart information system; actually two tester
types in one.
Tube testers are also available in
combination with other pieces of
test equipment. Tube testers and
CRT tester-rejuvenator combinations are common. A tube tester,
VOM, and CRT tester-rejevenator
was introduced last year. Treated as
"window dressing" for many years,
the tube tester is gaining more respect from the modern service technician all the time. With approximately 3000 different tubes available to design engineers for use in
home entertainment and industrial
application, the old substitution system has been replaced by the direct check method. Ten years ago, when
a complete complement of tubes
could sit on a handy shelf ready for
instant substitution, the drawbacks
of the substitution method were far
outweighed by the time it saved. In
today's shop, a stock of tubes in
standby position for substitution
would occupy far too much space
for practical servicing, and the time
formerly saved by substitution is

-

now saved by testing. Modern circuitry incorporating multipurpose
tubes almost demands the use of
testers to eliminate the tube as a
source of trouble.
A partial list of available late vintage testers is shown in Table 1.
CRT

Testers and Rejuvenators
MUL71PLf SOCKELS

Obsolescence, the same disease
that afflicts old receiving -tube testers, has also taken its toll in the
ranks of CRT testers. The introduction of new CRT's with an assortment of heater-current ratings, together with differences in tube bases,
has made the continued use of the
old tester an exasperating experience.
Color CRT's present special problems that should be considered
when you plan to purchase a replacement tester. A basic similarity
in the symptoms found in most
color repair work calls for a good
CRT tester. There is a wide variety
of trouble symptoms which indicates either circuit defects or CRT
defects (or both) Early elimination
of the CRT as a suspect serves two
very beneficial purposes: First,
much time will be saved by keeping
the service technician on the right
path; and, second, customer goodwill can be enhanced by a quick
answer to that old question, "Do
you think it's the picture tube?"
Various manufacturers have answered the challenge of these new
tubes with an assortment of instru-
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ments capable of testing all tubes
on the present market, and most
have built-in safeguards against
obsolescence in the near future.
Table 2 lists some of the newest
testers available.
Here are just a few of the innovations engineered to aid you in
doing more profitable service work:
An
1. Filament -Voltage Control
easy means of providing the correct filament voltages to the
heaters of the CRT.
2. Gun Switch-The recommended
method for checking color
CRT's is to test one gun at a
time; the gun switch allows you
to perform this test, thus providing a means for comparing
the guns. This is an important
check; should a particular gun
become low in emission compared to the other two, serious
problems in color -rendition generally result.
3. G2 Voltage Control-To extend
the range of testers and provide
Table

against obsolescence, a selection of G2 voltages is available
on many CR testers. The correct voltage for each type of
tube assures a correct evaluation, and proper setup procedures are included with each tester. A typical multivoltage G2
provision is shown on the tester
of Fig. 1.
Line4. Line -Voltage Control
voltage control is important in
testing color CRT's. Low line
voltage can result in an improper evaluation of the merits of the
tube under test. If your tester
doesn't have a line -voltage control, you should take care to insure that you have the proper
supply voltage when testing. Fig.
2 shows a tester which employs
a voltage -control potentiometer.
5. Sockets and Adapters-Most of
the testers on the market today
include all necessary adapters
and convenient storage space.

E

3.

separate

-

Please turn to page 106

CRT CK ADAPTER

TEST SOCKETS AVAILABLE

TESTER TYPE

MFG.

Fig.

-

.

Multiple -connector cable and
sockets provide versatility.

2. Line -voltage control insures
precisely correct CRT heater voltages.

Fig.
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At the service counter, Bob Breda receives a customer's
instrument for repair. The service order is prepared immediately, work number is assigned, and all particulars on
the nature of the malfunction are noted on the repair order.

Ojars Staks takes an instrument from the incoming-in strument storage area where other equipment awaits repair. Work -order numbers are checked against the original
invoice for service data to speed the specific repair order.

2

Citizens-band transceivers, another service specialization of B & S Electronics, are repaired and serviced at a
separate test position which has alignment and calibration
equipment for both FM and AM communications gear.

3

Each general category of instruments has a separate and
complete bench area to insure rapid service. One factor
in the success of this operation is the willingness of all
members to work on any unusual or complex equipment.

4

5

An example of the various special services provided is

the repair and calibration of meters and meter movements. Burned -out armatures, bent pointers, or broken or
missing jewels-all are repaired or replaced as required.

Staks carefully repositions the armature shaft of

a

meter

An extensive bank of tube testers and checkers enables
B & S technicians to evaluate thoroughly all types of
tubes and semiconductor devices. This area, as are all others,
is separate and self-contained to speed work completion.

in for repair. The need for a delicate and knowledgeable
approach to servicing is emphasized by these shop owners.
The ability to perform these services brings good income.

Service and repair of test instruments, medical electronics devices (audiometers), and other specialized
equipment is the hard business line taken by Bob
Breda and Ojars Staks, who operate B & S Electronics
in a western suburb of Chicago. Joining forces in 1957
after independent careers in the radio-TV servicing
business, Breda and Staks have carefully guided their
efforts away from general servicing toward their present
highly specialized and efficient operation. As the official
repair station for several major test -equipment manufacturers, B & S Electronics handles several hundred
instruments a month with their basic three-man staff.
Average handling time from receipt of an instrument to
reshipment is 7 to 10 days. Some radio and TV servicing
is still done in the shop, but no new consumer business
is solicited. Breda and Staks also service bulk quantities of auto radios for local dealers and servicemen who
have more than they can handle efficiently. Both men
feel their continued success lies in expanding to include additional specialized fields, particularly in industrial and medical electronic equipment.

a custom high-fidelity installation is
checked out at the audio bench. The panel at left has
several circuit modules (audio amps, IF strips, detector, etc.)
which can be substituted for the circuits under test.

6

contains precise audio equip ment used to service a line of audiometers. These instruments are used by hearing specialists to perform exacting medical tests, and require regular calibration.

9

A separate, enclosed booth

7

8

Tape recorder from

commercial package -shipping service makes several
a day to deliver and pick up instruments. B &S
uses this shipping method, even locally, and has no trucks
of its own on the road. All instrument shipments are insured.
A

10 stops

EMU

USING COLOR GENERATORS
Interpreting keyed -rainbow
patterns and waveforms.
By

In past issues, we've covered the
operation of various color generators: NTSC types producing both
single- and multiple-bar displays;
rainbow types, usually with a three color display; and keyed -rainbow
types that produce a series of multicolored bars. Now we'll take a closer
look at keyed -rainbow generators,
concentrating on a few uses for the
color -bar pattern and showing actual screen presentations. We won't
be concerned with the additional
patterns (dots, vertical and horizontal bars, and crosshatch) used for
convergence and linearity adjustments in color receivers. Most generators, of course, supply these signals, too.

Typical Color -Bar Pattern

The majority of generators introduced in the past six or eight months
are of the keyed -rainbow type. Ten
color bars, varying in hue from yellow -orange through red, blue, and
green, are produced on the screen
of the color CRT. Each bar repre-

Fig.
38
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sents a change in phase of 30°. The
same basic color pattern (Fig. 1),
produced by all color generators
using the offset -carrier principle, can
be very useful in color servicing and
can tell us much about the overall
condition of the color receiver.
Color and Hue Checks

Color bars with an acceptable degree of saturation are shown in Fig.
1, so we know all circuits handling
the video signal-from the front end
through the color circuits
are
working normally. The colors vary
in hue across the screen in the
correct sequence: yellow - orange,
orange, red, magenta, reddish blue,
blue, greenish blue, cyan, bluish
green, and green. This preliminary
observation assures us that colors
will be produced from any normal
station signal in proper hue and
saturation. (Incidentally, it's a good
idea to commit this sequence to
memory, although most generators
have the pattern visible on the front
panel.)
Although each color bar has its

magenta with hue at center.

-

Fig

2.

A 30

own individual hue, it's more advantageous to concentrate on bars
having the most significant meanings. The important bars, counting
from the left, are the third, fourth,
sixth, and tenth. With the hue (tint)
control set to the center of its range,
the third bar should be brightest
red, the sixth brightest blue, and
the tenth brightest green. The positions of these three bars represent
the phase angles for R-Y, B -Y, and
G -Y signals. We mention the fourth
bar (magenta) because it is the one
technicians use most for a check of
hue -control range. Some technicians,
however, prefer the eighth bar

(cyan).
Rotation

of the hue control
through its complete range should
provide at least a 60° phase change.
Since the bars in a keyed pattern
are at 30° intervals, this represents
a movement the width of one bar to
either side of the bar selected as a
guide. For example, turning the hue
control counterclockwise-using the
fourth bar (magenta) as a refer -

phase shift

will color third bar magenta.

ence-should shift the magenta hue
to the third bar (a 30° change), as
shown in Fig. 2. Rotating the control fully clockwise should shift the
magenta hue to the fifth color bar
(a 30° change in the other direction) , as in Fig. 3. Thus, the two
30° shifts total the required 60°

phase change.
In some receivers, the phase can
be shifted more than 60° with the
hue control; however, make sure at
least a 30° shift can be made in each
direction. If the bars don't change
color in this manner during rotation
of the hue control, it may be necessary to align the color -phasing circuits. If the phase is only slightly
off (magenta hue range covers the
fourth, fifth, and sixth bars, for example), a small adjustment of the
transformer in the burst -amplifier
stage will probably be all that's
necessary. An article describing a
complete phasing -alignment procedure using the keyed pattern appeared
in the November 1964 PF REPORTER.

Most generators have some means
of controlling the output level for
the purpose of verifying a complaint
of total loss of color, or to see if the

color-sync circuits are functioning
properly. If the receiver maintains
a normal color display below the
generator's 50% point, operation on
a station signal will be acceptable.
We've shown in Fig. 4 what appears
on the screen with a loss of color
sync when using the keyed -rainbow
pattern. In the example shown, the
frequency error is small; with a
larger frequency error, more color
blobs will appear. On a station signal, however, you'll probably see
red,
only three stripes of color

-

Fig.

3.

Fifth

bar magenta

green, and blue-usually situated
horizontally.
A more positive simulated station
check can be made in the following
manner: Connect the generator and
tune in a normal bar pattern. Then,
disconnect the generator leads from
the receiver antenna, and place them
in close proximity to the set. If a
snowy color -bar pattern, as shown
in Fig. 5, is produced on the screen
and the bars are in sync, you can be
sure the receiver will produce a good
color picture when tuned to a station.
Scope Checks

We've seen the screen presentations of a keyed-rainbow pattern,
useful for checks of performance
and controls. Now, let's briefly acquaint ourselves with the oscilloscope waveforms produced by the
generator so we can use the generator for signal tracing.
Fig. 6 is a block diagram of typical color circuits, and Fig. 7 the
waveforms for these circuits. Note
the important check points in these
circuits, and the normal signals that
should be present at each.
TP -1: You should find the composite generator signal, consisting
of the horizontal -sync pulse (large
spike) and 11 bars of color information (smaller spikes). A waveform taken here should be approximately 2 volts in amplitude, if fed
from the detector output (50 volts
if fed from a video amplifier). A
correct waveform indicates all circuits up to this point are okay. If
W1 is missing or attenuated, the
subcarrier isn't passing through the
front end, IF's, or (in some receivers) a video stage.

when the hue

is

clockwise.

Fig.

4.

Loss

TP -2: Here's the keyed pattern
fed to the chroma-bandpass and
burst -amplifier stages. Notice that
the sync pulse has been eliminated
by the small 18 -pf coupling capacitor. There are 11 pulses of color;
the first pulse appears during horizontal -retrace time and simulates the
color -sync pulse (or color burst)
Remember, only 10 bars of color
reach the grid of the picture tube.
All bars should have the same general amplitude-close to 1 volt, if
fed directly from the detector (6
volts if from video amplifier).
TP -3: Look for clean color bars
4 to 8 volts in amplitude. In some
receivers, as here, 10 bars are present-the burst pulse has been keyed
out; in others, when the burst signal is permitted to pass through the
bandpass amplifier (it is keyed in a
later stage), you'll find 11 bars. The
height of all bars should be about
the same. If they aren't, gain of the
bandpass stage(s) is changing during horizontal scan. The result on
the screen would be poor saturation
of some color bars. Usually, a defect in the bandpass grid or plate
circuit causes unequal gain.
TP -4, -5, -6: The demodulated
color -difference signals are shown
at these points. Compare these
waveforms with the CRT screen
presentation for a better understanding. The first five color bars on the
screen require that the red gun be
on. Notice in W4 that the first five
bars apply a positive" signal to the
red grid; thus, conduction in the red
gun follows the signal envelope. The
through 10
remaining bars
don't contain red, and the red signal for those bars is nulled or negative.
.

-6

of color sync with a

-

keyed -rainbow input.
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Fig. 5. Simulated station check; color
is
in sync, but snow is present.

Let's take a closer look, and
establish what is present when a bar
is nulled on the base line (our zero
reference). When the signal at a
particular grid is at zero, the gun
isn't completely cut off. Rather, zero
reference means the gun is conducting only the amount it does when
no color signal is present
the
amount necessary, when combined
with the other two guns, to make a
white raster. This operating point is
set with the screen and drive controls.
You'll notice the first two bars do
contain some green, even though
the signal on the green grid (W6)
is nulled (zero) on the first bar and
is slightly below zero on the second
bar.
Similarly, in W5 on the blue
grid, the blue gun conducts during
the fourth through the eighth barswhen blue is needed on the screen.

-

HORIZ
SYNC

10

BURST

Notice the first, second, third, and
tenth bars don't require blue, so the
signal on the blue grid during the
period of those bars is nulled or
negative.
W6 is the color signal at the green
grid. Here, the tenth bar is maximum positive, as it should be. Of
course, some green is also necessary
for the eighth and ninth bars, and to
a lesser degree for the first, second,
and seventh bars. Although the signal on the green grid is nulled or
slightly negative during the latter
three bars, the green isn't cut off
completely-some green is needed
for those color hues, too, and the
drive setting controls just how much
is available.
When the hue control is rotated,
the relative amplitudes of the waveform bars change as the color bars
on the screen change hue. For example, on the red grid, magenta is
represented by the fourth bar, but it
can be shifted to correspond to the
third- or fifth -bar position. If a
scope is used for phasing adjustments, the significant bars are those
nulled at zero (base line) ; the sixth
bar on the red grid, the third and
ninth bars on the blue grid, and the
first and seventh bars on the green
grid.

Summary
The color -CRT photos and scope
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STAGES
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6. Block diagram showing test
points for tracing signal waveforms.

Fig.

waveforms presented here represent
only the basic servicing procedures
using a color generator. Final operational checks on a color receiver
include: proper color rendition; control of color saturation; range of
hue -control; color -sync action; and
a simulated station check. All can
be performed in a matter of minutes
with a keyed -rainbow generator, if
you'll follow the procedures outlined. Concentrating on the important bars in each pattern and waveform makes the performance check
fairly easy. Waveforms produced by
the color generator can be used also
for signal tracing. Locating with
your scope the stage responsible for
a loss of color, or for weak color,
is the short route to quicker servicing. Know what signal should appear
where, and you'll find color-set troubleshooting far easier in the future.

COLOR
BARS

BURST
NOT PRESENT

10

NOT PRESENT

(W2) Bandpass grid

COLOR
BARS

(W3) Demodulator grid

3RD BAR

6TH BAR

10TH BAR

MAX IMUM

MAXIMUM

MAXIMUM

BLANKING
PULSE

(W4) Red CRT grid

(WS) Blue CRT grid

(W6) Green CRT grid

Fig. 7 Block diagram showing test points for tracing signal waveforms.
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Servicing
Industrial
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by

William

H.

instruments for

Lambert

PV E

ervicíng
Far more quickly than most of us
realize, electronic servicing is changing from what used to be a fairly simple business to one of rather confusing complexity. For almost 45 years,
we have been servicing radios and
phonos, and, more recently, we've
come to a pretty fair understanding
of b -w and color TV sets. The problem is that, no matter how fast we
move, the industry seems to move
faster; the result is a growing need
among servicemen for increased undestanding of more complicated
equipment. We need that understanding because daily uses for radar, microwave, marine and aircraft navigational devices, medical electronics,
and other fascinating equipment means
that we will be called upon to service
this more complex circuitry-and, all
too probably, before we are ready.
This article is offered so you may obtain a better understanding of what instruments are required for servicing at
microwave frequencies, and to provide a little food for thought. Perhaps
you'll ask yourself if you're moving
with the industry or dropping behind.
Line -of-sight microwave transmission finds many applications in today's
communications. Typical uses for
these radar -related radio waves are
multichannel telephone carrier systems, STL (Studio -Transmitter Link
applications, TV transmission systems
for CATV relays, and data transmission. In many cases, no distinction is
made between equipment for transmission of video and that used for
voice and data.
The basic requirement for an RF
system in any of the above -mentioned
functions would be a bandwidth adequate to pass the highest -frequency
information. For video systems, this
would normally be anywhere from
4.5 to 8 mc; for data transmission the
bandwidth requirement could be as
high as 10 mc; for multichannel telephone application the bandwidth requirement seldom exceeds 3.5 mc.

Typical Equipment
In order to describe various test
equipment used in servicing microwave links, a description of a basic
system and its component parts is

to minimize reflections (which cause
modulation nonlinearities) due to diplexer, waveguide, and antenna mismatches. From the isolator, energy
flows past the crossguide coupler into
the diplexer filter. The diplexer filter
is a three -section, resonant, post-type
device with a bandwidth of approximately 30 mc at the l db points.
From the filter, RF energy is coupled
to the antenna system through a vertical waveguide run. Energy flowing
through the crossguide coupler is
loosely coupled and fed into a mixer
to obtain an AFC -control voltage.
A crystal -controlled reference oscillator, at a frequency between 75 mc
and 82 mc, generates a carrier which
is then multiplied in two stages to a
frequency 100 mc removed from the
output carrier generated by the reflex
klystron. The output of the second
multiplier is fed into the above mentioned mixer. Mixer output is an RF
voltage in the vicinity of 100 mc. This
energy is fed into an IF -and -limiter
chassis, the output of which is of constant amplitude. The IF signal fre-

necessary. The block diagram shown
in Figs. I and 2 represent only one
particular system and by no means are
intended to describe all microwave
transmitters and receivers available on
the market today.
Transmitter

Fig.

shows the block diagram of

I

a typical microwave

transmitter. The

video or data signal applied to the
transmitter is coupled to the modulator where voltage amplifiers boost the
signal to approximately 20 volts p -p.
The modulator output is capacitively
coupled to the repeller of the reflex
klystron. Output of the klystron is
RF energy which is fed directly to the
ferrite isolator, a unidirectional device
which passes signals in one direction
with approximately 1/2 db attenuation
and rejects signals in the reverse direction by 40 db. The isolator is used
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Taken unit by unit, a typical microwave transmitter

is

simple.
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Fig. 2. The signal path through the microwave receiver is easily traced.

quency is directly related to the output
frequency of the reflex klystron. That
is to say, if the klystron frequency increases by mc, the frequency of the
mc; the
IF output also increases
converse is also true. Output of the
IF is fed to the discriminator chassis
where frequency shifts are converted
1

1

to voltage variations.
Three outputs are taken from the
discriminator. One is fed to a video
monitor, another is applied to the deviation monitor for measuring the
peak -to -peak deviation of the transmitter carrier, and the other (a filtered
component of the video) is DC coupled to a chopper -stabilized AFC amplifier. Output of the AFC amplifier
is DC -connected through the power
supply to the repeller of the klystron,
thereby completing a closed -loop frequency -control system. A single power
supply supplies all system components,
including the reflex klystron. A front panel meter is provided to monitor
all tubes, power -supply voltages, RF
power output, and peak -to-peak deviation.
Receiver

Fig. 2 shows the block diagram of
typical microwave receiver. RF
energy from the receiving antenna is
coupled to a five -section post -type
a

WE

47B

SEND UNIT

MICROWAVE
XMTR

i
WE

47C

RCVR UNIT

MICROWAVE
RCVR

SCOPE
X

Fig. 3. Test setup check AG and AO.
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preselector, the output of which is
matched to a single -ended mixer. One
milliwatt of energy from the local oscillator's reflex klystron is also coupled into the mixer.
Mixer output is 75 -mc energy which
is fed to a low -noise preamplifier.
From the preamp, the signal is coupled into a bridged -T phase equalizer.
This equalizer compensates for phase
distortions injected by the preamp,
IF, and waveguide sections. From the
phase equalizer, the signal passes to
the IF section where amplified AGC
maintains a constant output level regardless of varying RF -input levels.
IF chassis output is fed to the limiter
and discriminator chassis, where amplitude variations are removed by the
limiter. The output of the discriminator is low-pass filtered and connected
to an AFC amplifier. Output of the
differential -AFC amplifier is DC-connected, through the power supply, to
the repeller of the local -oscillator klystron, thereby completing the closed
loop for the receiver's automatic fre-

quency control.
Video signals from the discriminator
are connected to a video amplifier
which increases their level to 1.5 volts,
a level suitable for drop -cable purposes. (A drop cable is used in CATV
systems to feed each individual home.)
A front -panel meter monitors all
tubes, power -supply voltages, and the
amplified-AGC buss; the latter is used
to calibrate receiver carrier levels.

Differential Gain and Phase
Two parameters of prime importance in video transmission are differential gain and differential phase. Simply stated, differential gain is the undesired amplitude modulation of an
RF carrier of one frequency, in the
presence of a second carrier of a different frequency, due to gain variations in parts of the system. (The biggest offenders in any microwave link
are the transmitter klystron and the
receiver discriminator.) Differential
phase, similarly, is undesired phase
modulation of one tone in the presence of a second tone due to phase distortions introduced by the system.
Most phase nonlinearities in a microwave link occur in the IF system of
the receiver.
Two test sets commonly used to
measure differential gain and phase
are the Western Electric 47A transmission -measuring system, and the
Telechrome 3508 (for differential gain
only). The block diagram of the WE
47A test setup is shown in Fig. 3.
Output of the 47B sending unit is
adjusted for a
volt p -p composite video output using a ratio of 4 to
between the 15,750-kc and 3.58 -mc
tones. Transmitter deviation is adjusted to 10 mc p-p with the pre -and
de -emphasis networks out of the circuit. Receiver output is connected to
the 47C receiving unit, and the CAL TEST switch placed in the GAIN position. CAL
coarse- and fine-tuning
controls are then adjusted for a 20-ua
meter reading. GAL 2, 3, and 4 are adjusted for 0-ua meter readings. With
the scope calibrated for a 5 -cm display, the results observed are differential gain (.2 db/cm) and differential phase (10°/cm) with the CAL TEST
switch in the appropriate position.
Adjustments for differential gain are
made by touching up the discriminator tuning. Adjustments for differential phase are made in the IF tuning.
Some microwave receivers incorporate
a phase equalizer in the IF section of
the receiver, with which compensation for phase distortions in the basic
IF stages and preamp may conveniI

I

1

Test Equipment and Techniques

The test equipment and techniques
described here are by no means complete, but should provide a good familiarity with typical equipment. Other
manufacturers of microwave transmission and test equipment may employ
other methods for measuring the various parameters of microwave links.

Fig. 4. Scope (calibrated to .2 db cm)

shows the differential gain of

.5

db.

ently be made.
Once the link has been adjusted (remember, no pre- or de -emphasis with
10 me p -p deviation), a 12 -db pre emphasis network is inserted at the input of the microwave terminal. Transmitter level and gain control are left
untouched. A matched de -emphasis
network is inserted at the output of
the receiver, and the level (from receiver) is re -adjusted to 1 volt p -p. The
47C is recalibrated, and differential gain and differential -phase measurements are once again performed. Typical results are shown in Fig. 4 (.5
db) and Fig. 5 (1.5°).
Differential -gain measurement by
the use of the Telechrome 3508 is
accomplished by using a stairstep
waveform with super -imposed burst
signal. A block diagram of the test
setup is shown in Fig. 6. Fig. 7 shows
the stairstep (10 seteps) with the 3.58 mc burst superimposed. At the receiver output, a -mc high-pass filter
is used to remove the stairstep, leaving the 3.58 -mc burst intact. The amplitude difference in db, from the
1

Fig. 5. Scope (calibrated to
`/em)
shows the differential phase of 1.5°.
1

smallest to largest burst, is the differential gain of the system. Fig. 8 shows
the output of the -mc high-pass filter.
A tapering from left to right can be
observed; the measured differential
gain (AG) is db.
1
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Equipment setup for checking
combination test set.
using

of -35 dbm per channel, the test is
performed as follows: A 2538-kc lowpass filter (standard frequency) is inserted in the white-noise generator,
and the output level set at + 11 dbm.
35 db of attenuation is introduced in
the band -stop filter unit using a calibrated, built-in attenuator. The signal
level into the microwave transmitter
is then representative of a single -channel test tone of -35 dbm. Receiver
output is connected to the noise recevier, and the noise -power -ratio attenuator set to 20 db; a sensitivity control is adjusted for any convenient
meter reading. The band -stop filter associated with the receiver channel under test is then inserted to absorb the
noise signal in that narrow slot or
band of frequencies, and the noise power-ratio attenuator is adjusted to
equal the reference -meter reading
noted in the initial setup; the difference in required attenuation between
the initial reading and the new reading is the NPR for that particular slot.
Four commonly measured slots in a
600 -channel system are 70 kc, 534 kc,
1000 kc, and 2438 kc. System specifications generally call out a minimum
NPR for the worst channel.
Combination Test Set

1

Noise -power Ratio

An important parameter of any
data- or message -handling system is
the noise -power ratio of the link. This
ratio is a measure of the degradation
of a single channel due to the proximity of other channels in the same microwave system. The most commonly
accepted method of measuring NPR is
with a white -noise generator, bandstop filter unit, and tuned -receiver system. A typical test set for making this
check consists of the Marconi TF
1226B noise generator, TM 5774
band -stop filter unit, and the TF
1225A noise receiver shown in Fig. 9.
The block diagram for a typical test
setup is shown in Fig. 10.
Assuming a 600-channel link, using
single-sideband suppressed -carrier multiplex with a transmitter input level

Packard. After the test set has been
allowed to warm-up and has been calibrated, its output is connected through
a 30 -db crossguide coupler to the receiver input. With the test set attenuator at zero, the receiver input level
is
60' dbw. If the amplified AGC
buss of the receiver under test has
been properly zeroed, it is now possible to run a plot of AGC metering
vs. received carrier level. The calibration is generally taken in 5 -db steps
by varying the test-set attenuator and
reading the receiver's front -panel meter. In doing this, a calibrated front panel meter reading is obtained
(known input power to the receiver)
such that, when the antenna is reconnected to the receiver, a fairly accurate measurement can be made of the
receiver's input -power level. Where an
amplified AGC buss is not used, meter
readings on each succeeding limiter
are observed.
The procedure for measuring discriminator sensitivity is as follows:
With the test set in its calibrate position and attenuation at zero, connect
m

A useful piece of test equipment for
calibrating receiver AGC, checking
AFC, and determining discriminator
sensitivity is the 623B test set built
by the Dymec division of Hewlett TYPE
E

Fig.

7.

imposed

5458 OSC/LLOSCOPE

a

Stairstep pattern with super3.58 -mc color -burst signal.

Fig.

8.

Output from

1

-mc

high-pass

filter shows differential gain of

1

db.

the scope to
minal. Adjust
carrier notch
of the mode

the crystal -output terthe deviation until a
appears at the center
pattern. The test set's
frequency micrometer is read with
the absorption marker at each end of
the mode display and the difference
noted (this is the peak -to -peak deviation). The test -set output is then fed
into the receiver through the 30 -db
crossguide coupler. The scope is connected to the discriminator test point,
and the peak -to -peak voltage is recorded. The resulting voltage, divided
by the set deviation above, is the discriminator sensitivity in volts/mc.
To measure a microwave transmitter's power output, transmitter output
is fed through a 30 -db coupler to the
test-set RF input. The CALIBRATED-OPERATE switch is left in the OPERATE
position. Power output is read directly
in dbm, and 30 db is added to the
above reading to obtain the transmitter power output in dbm. An alternate
method is to read the test-set meter
directly in dbw, regardless of the fact
that the meter is in reality calibrated
March, 1965/PF REPORTER
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in dbm. The direct conversion is made
possible by the use of the 30 -db coupler.

Baseband Video Response

There are three methods whereby
the baseband video response of a microwave link may be checked: The
point -by -point method using a signal
generator and a VTVM-this is tedious and time consuming, but yields
satisfactory results; a faster method
utilizes a multiburst signal provided
by a combination -test -signal generator.
The first step in checking the system's baseband response using this
type of equipment is to connect the

burst generator directly to the scope
used to observe the system output.
Scope response must he flat to at
least 5 mc, with the burst frequencies
adjusted for equal amplitude. The generator is then connected to the input
of the link and the scope connected to
the link output (see Fig. 8); remove
-mc high-pass filter for this test. Care
must be taken to terminate the burst
generator and scope properly. If a 7.5 ohm variable attenuator is inserted between the receiver output and the
scope input, it is possible to determine
the amplitude variation directly in db.
This is done by noting the dû change
required in the attenuator to vary the
1

9. Technician performing white noise test for noise -power -ratio test.

Fig.
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THE INDUSTRY'S STANDARD
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by Professional Servicemen
Includes all desired features. Does the job
in a few minutes right in the home without
removing tube from TV set.
SAVES CUSTOMERS-ADDS SERVICE INCOME
MAKES NEW TUBE SALES EASIER

Gives new life to weak or inoperative tubes.
Checks for leakage, shorts, open circuits and
emission. Removes inter -element shorts
and leakage. Repairs open circuits and low
emission. Restores emission and brightness. Life Test checks gas content and predicts remaining useful life of picture tube.
Quickly pays for itself.
Net, $7495
Subscribe to
New
Picture Tube

Information
Service

See Your B&K

Distributor,
or Write for
Catalog
AP21-R

PF

TESTS AND REJUVENATES
all picture tubes at correct filament voltage from 1 to 12 volts.

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

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

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

shown in Fig. 11.
The third method of checking base band frequency response involves the
use of a video -sweep generator, an external detector, and an oscilloscope.
In this test, the scope requirement is
minimal: a frequency response of 200
or 300 kc is adequate. Here, again,
the first step is to connect the sweep
output to the detector and check the
basic linearity of the sweep -detector
combination. This measurement is
made as shown in Fig. 12. To measure
the overall video response, connect
the output of the AV -75 to the transmitter input and the D-86 detector
RF in connection to the receiver output.
The scope's horizontal drive needs
to be generated at the receiver re -

UP -DATE YOUR B&K CRT WITH THESE ACCESSORIES
Model C40 Adapter. For use with previous Models 400 and 350 CRT'sto test and rejuvenate TV color picture tubes
Net, $9.95
and 6.3 volt 110° picture tubes.
Model CR48 Adapter. For use with previous Models 400 and 350 CRT'sto test and rejuvenate 110° picture tubes
Net, $4.95
with 2.34, 2.68, and 8.4 volt filaments.
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amplitude of the greatest burst level
to that of the smallest burst level.
The limitations here are the requirement of a scope with a flat frequency
response to at least 5 mc, and the use
of only six individual frequencies (.5,
1.5, 2, 3, 3.6, and 4.2 mc) If pre and de -emphasis networks are incorporated into the link under test, care
must be taken not to overdeviate the
klystron with the burst signals. Excessive deviation is possible since the
use of pre- and de -emphasis is based
on the fact that full -amplitude high frequency components do not exist
under normal -signal conditions as
they do when using multiburst signals.
The results of a multiburst test are
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University
reduces

tude is then read directly from the
scope. Attenuator "A" is used to adjust the level of video fed to the microwave transmitter.

everything

The Jerrold 704B field strength
meter is continuously tunable from
54 mc to 220 mc with a 3 db bandwidth of .6 mc and a dynamic range
of 100 uy to 3 volts. The following
checks and measurements on a microwave link can be performed with the
704B:
Measurement of peak -to -peak
deviation
AFC operation
IF output level adjustment
Antenna peaking
The peak -to-peak deviation of a
transmitter is checked as follows:
Connect the 704B to the output of
the transmitter IF chassis and note
the rest frequency of the IF carrier
(on a properly adjusted system this
should be 100 mc) Insert a 15-kc
square wave into the modulator (1
volt p -p) and adjust gain control half
way. Retune the 704B until two distinct peaks are noted, one each side
of 100 mc. The frequency difference
between the two readings is the peak -

Field -Strength Meter

but the
power!

. ..

rr

shows six-frequency
multiburst test of baseband response.
Fig.

11.

Scope

gardless of the type (Jerrold 900A,

Jerrold 1015, Telonic SM2000, Kay
110 A, etc.) of sweep unit that is
used. For some sweeps a sine wave is
required, while others require a sawtooth, and still others require a pyramidal-shaped wave. The requirement
for generating a separate horizontal
drive is the one limitation inherent in
this measuring technique.
A typical frequency -response curve
is shown in Fig. 13. The amplitude
variation is measured by inserting 1
db of attenuation using attenuator
"B" and calibrating the scope display
at a convenient setting (generally 1
db/cm). With attenuator "B" reset to

.

zero, the variation in system ampli-

REVOLUTIONARY
NEW UNIVERSITY
ID -75 DRIVER
-75 WATTS, ONLY
33/4" DEEP!

SIGNAL GEN
TO 10 mc

RF

OUT

This is the definitive, allpurpose high power sound reproducer.
It should be as large as a
basketball. But University
made it as compact as a 30
watt driver. Part of the secret
is the new convex -concave
diaphragm, assuring greater
strength at critical points for
substantially greater dependability and power handling
capabilities.
Rugged, too. Use this miniature powerhouse anywhere
-on land, sea or in the air.

MARKER

AV -75
ATTN

JERROLD o
900A
SWEEP NOR

five-year warranty is your
guarantee of unexcelled performance and reliability!
For High 'A' (high audibility) sound, fidelity and compactness, the ID -75 is unique!
Use it with the new, ultra compact University horns, or
with any University horn!
Write for complete details.
Desk PF -3B, 9500 W. Reno,
Oklahoma City, Oklahoma.

D-86

AV -75

A

ATTN

RF

B"

ATTN

IN
SCOPE

-

University's exclusive

TR

A

75
RF

OHMS

OUT

60 -CPS
SOURCE

VARIABLE
PHASE

SCOPE
o

Fig. 12. Test setup

o

for determining bandpass characteristic with sweep gen.

PRECISION TUNER SERVICE
P. O. BOX 272
BLOOMINGTON, IND.

I.95.

COMBO

9.95

PLUS
POSTAGE

1210 S. WALNUT ST.
EDISON 99653

6 MONTH WARRANTEE
.

'

:. "9j

el* M.

All Types T.V. Tuners Cleaned, Repaired and Aligned to Factory Specifications. Same day in shop

UNIVERSITY®

service on most Tuners. Price Includes Minor Parts, Major Parts at Cost Price. We use Original
Parts if possible. State Make Model and Enclose all Parts and Tubes. Pack Well and Insure.

DIVISION OF LING TEMCO .VOUGHI. INC.

ALSO HAVE LARGE STOCK OF EXCHANGE TUNERS, WRITE FOR TYPES AND PRICES.

9500 West Reno, Oklahoma City,Okla.
Circle 14 on literature card

Circle 15 on literature card

A

46

PF

REPORTER/March, 1965

I

MALLORY
Tips for Technicians
Mallory Distributor Products Company
a division of P. R. Mallory & Co. Inc.
P.O. Box 1558, Indianapolis, Ind. 46206

How to reduce
ripple in solid state circuits
Full wave bridge rectifier

117
VAC

+

DC

Rectifiers:

FW: 1.5 amp

Type S
3 amps

Type VS
15 amps

Type V
25 amps

Many of the new solid state circuits you'll be working
with are line operated. This means that the power supply
has to produce just about as pure DC as possible, at
anywhere from 3 to 25 volts. How do you get ripple
down to the rock bottom minimum, so there's no trace
of 60 cycle hum in the output ?

First tip: start out with a full wave rectifier. This
inherently gives you far less filtering to do than a halfwave rectifier. If you need up to 1.5 amperes DC, the
simplest way to do the job is to use a Mallory Type FW
full wave bridge circuit package. All four rectifiers are
factory-connected in this compact, encapsulated unit.
All you need to do is connect the four leadwiresAC input and DC output-in your circuit, and you're
ready to go. You'll save yourself some money, because
the package costs appreciably less than four separate
rectifiers. Or you can use a full wave center tap ... we
have packaged circuits with either positive or negative
center, also rated 1.5 amperes. And if you need higher
currents, take a look at our stud -mount and press -fit
types which go up to 25 amperes.
Next tip: use a lot of capacitance. Brute force filtering
is the sure way to kill ripple. And when it comes to
packaging maximum capacity into a filter, the Mallory
line gives you a broad choice. The "mostest microfarads"
comes in the CG computer grade series, where you can
get up to 115,000 mfd. at 3 volts in standard, off -the-shelf
parts ... dollar for dollar, the most filter for your money.
But you don't always need this much capacitance, or
perhaps you have limitations on physical size. Then
take a look at what you can get in Mallory TC capacitors
(the horizontal mounting type) : up to 1000 mfd.,
at 50 volts.

Capacitors:

FP
CG

Or maybe you'd prefer a vertical twist -mount type.
That's our famous FP series. Up to 10,000 mfd. at
6 volts, or 7,500 mfd. at 25 volts in single units, and
slightly less in multiple -section types.

Your Mallory distributor carries a wide selection ready
for immediate delivery. See him soon. He's your best
source for everything that's best in electronic components,
TC
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to -peak deviation of the transmitter.
Another approach is to set the field strength meter to a given frequency
(say 103 mc), and adjust the gain
control until a peak is noted. The peak
below 100 mc should now he found
at 97 which indicates a p -p deviation
of 6 mc.
The same test may he performed
by using a sine wave, with the exception that sharp, distinct peaks will not
be noted, but rather two peaks separated by a shallow valley. If an attempt is made to measure deviation
during transmission of video which is
constantly varying in level, the measurement becomes more difficult.
AFC operation of a transmitter or

receiver may be checked in the following manner: Note the undeviated
rest frequency of the IF carrier; turn
the AFC off and introduce some error
by manually varying the repeller voltage. (A 10 -volt change is adequate
for this test.) Turn the AFC on and
observe that no retuning of the 704B
is necessary to obtain the same reading that was observed before the AFC
was turned off (before the error was
introduced). This is by no means a
rigorous test and will not show the
transmitter to be on frequency within
the tolerance of ±.005%; it will demonstate only that the AFC circuitry
is functioning properly.
As a tuned voltmeter, the 704B is

easily service

transistor
radios...and

make money!

with Exclusive
Dyna-Trace Single -Point Probe and Built-in Metered Power Supply and VTVM.

ChCk

emits - Putipotkttarty ltOUt,bQ2

Makes it easy to operate radio under test.
Provides from 1 to 12 volts in 11/2 volt steps.
Supplies bias taps.
Simplifies In -Circuit Transistor Test
Dyna-Trace single -point probe needs only
the one contact to transistor under test.
Gives fast, positive meter indication.
Built-in VTVM
Includes essential high -input -impedance
vacuum -tube voltmeter for correct servicing.
Test All Transistors Out -of-Circuit
Meter has "good -bad" scale for both leakage
and beta; and direct -reading beta scale.
Also automatically-determines NPN or
PNP. Meter is protected against accidental
overload and burn -out.

signal -generator, power supply,
milliammeter, VTVM, battery tester,
ohmmeter, and both in -circuit and out of-circuit transistor tester-all in one.
Also speeds servicing of tube -type
radios. Brings you new customers, and
new profit.
Net $9995
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Unique Point -to -Point Signal Injection
Easily enables you to troubleshoot any stage
of any transistor radio-fast.
Built-in Metered Power Supply

This is the way to profit from transistor radio servicing. There's no hit or
miss, no waste of time and work. The
B&K "960" Analyst gives you a complete transistor radio service shop in
one easy -to -use instrument. It provides

See Your B&K
Distributor

.

used to adjust the output level of the
receiver's IF stages to a level of .7
volt rms with an undeviated carrier.
If the link is carrying video traffic,
the IF -output level is adjusted to .55
volt rms (2 db lower than .7 volt
rms). The above mentioned check on
deviation and AFC action can be
made in the link receiver if the transmitter AFC system does not employ
an IF chassis.
The 704B tuned to the IF carrier
frequency serves as a useful instrument for the final peaking of the antenna system. The procedure here is
to insert a 6 db, 75 -ohm resistive
splitter between the waveguide mixer
output and the preamplifier input. The
third terminal of the splitter is connected to the field -strength meter. The
704B reading should be in the vicinity
of .5 my rms for a received carrier
level of
65 dbw. Because the 704B
is a linear device, any improvement
in antenna alignment will he clearly
noticeable and not reduced in magnitude as is the case with the logarithmic -like characteristics of the amplified AGC buss.
On systems where the connection
from the mixer to the preamp is not
available at a 75 -ohm impedance level,
similar results can be obtained if the
splitter and 704B can he connected
between the preamp and main IF.
Best results will be obtained if the
AGC buss does not include the preamplifier.
Much of the information presented
in this article is of a fairly high technical level, and many terms used are
probably unfamiliar to service technicians for whom microwave equipment is a new experience. In order
to avoid constant editorial interruptions for the purpose of explaining
terms, however, they have been left in
context with the expectation that many
general meanings may be deduced
from their repeated use in familiar
setups. Remember that whether or not
you decide to enter the field of microwave servicing, you owe it to your
profession, and to yourself, to upgrade constantly your knowledge of
electronics.
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AUDIO FACTS

AUDIO
TESTING
and

MEASUREMENTS
By

George M. Frese

A friend of mine recently purchased a hi-fi kit. When he completed the assembly and turned it
on, he was quite pleased with the
sounds he heard. His enthusiasm led
him to ask me over to hear his new
system. As we both listened, we
agreed it sounded fine.
Then I suggested it might be fun
to put the system through performance tests to see how such a good sounding system would measure up.
To our surprise, there was a 50-kc
oscillation that was producing 4%
harmonic distortion and -25 db of
extraneous hiss noise, besides reducing the output power.
The 50-kc oscillation was easily
cured by rerouting some wiring,
which reduced the harmonic distortion to .3% and the extraneous
noise to
60 db, and considerably
increased the output capability.
Once again we put music through
the system, and were astonished at
how marvelous it sounded. By comparison, the original sound we had
thought to be so fine was actually
not very good at all. We had proved
definitely that a listening test is not
an adequate check for a high-quality
audio system. This article will deal

-

with testing and
systems, for the
ing them and
provements can

measuring in audio
purpose of evaluatdeciding what imbe made.

Characteristics to be Considered
To be sure that an audio system
functioning properly, we need to
evaluate several of its performance
characteristics. Characteristics that
affect the ear are frequency response distortion due to amplitude
nonlinearity, extraneous noises, and
sometimes the operating power output.
There are other characteristics
important to the installation and operation of an amplifier, but they do
not directly affect listening. For example, it may be of importance that
the input impedance is 250 ohms,
but the exact value of this impedance does not seriously affect the
quality of the sound. Other such
noncritical characteristics include
power consumption, output impedance, output power capacity, overall gain, and parts ratings.
is

Frequency Response

Frequency response

is a

measure

of how well an amplifier passes all
frequencies fed into it. Frequency

1. Typical test setup for measuring
frequency response of audio system.

Fig.
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response is measured in relative db,
using 1000 cps as the reference or
0 -db frequency.
How does it affect listening? As
an example, if the low -frequency
register seems weak to the ear, it

might be that 100 cps is
db; or,
if the music sounds too shrill, perhaps 5000 cps is + 6 db. It is generally considered that an overall
broad, flat response produces the
most natural sound reproductionthat is, a system which passes all
frequencies equally. A perfectly flat
response from 20 to 20,000 cps is
broad enough for most audio requirements.
There are instances where a
broad, flat response is not desirable.
For high-quality broadcasting, an
overall flat response is desirable; but
systems of pre -emphasis and de -emphasis are often used in intermediate steps of the transmission system.
For example, a disc recording is recorded with the high frequencies accentuated (emphasized) and the low
frequencies attenuated (de-emphasized). Then on playback, the preamplifier boosts bass and attenuates
high -frequency response so the overall sound becomes flat in frequency
response. This same general process
is used in FM and broadcasting in
the aural part of TV. Therefore the
audio section of an FM or TV receiver will have high -frequency de emphasis in order for the overall
sound to be reproduced with fidelity.
These factors are mentioned because
if there is pre -emphasis or de -emphasis in the system, it must be
taken into account in testing.
The equipment needed for response measurements is as follows:
Audio oscillator that is variable over
the spectrum, associated pads,
matching transformer, and audio
voltmeter (see block diagram in Fig.
1) Set the oscillator frequency to
1000 cps and adjust the oscillator so
that the signal level into the audio
system is approximately the same as
during normal operation. Whatever
the output meter reads can be considered as zero db. Then shift the
oscillator frequency to the next test
frequency, adjust the oscillator output for the same input level as was
used at 1000 cps, and record the
output reading in db above or below
the 1000 -cps reference. You will get
a good idea of the response of the
system by checking the following
frequencies: 30, 100, 1000, 5000,
and 15,000 cps. You can check any
other frequencies that appear from
these tests to be in need of study.
There are other signal sources,
such as tone records or tone tapes,
.

©
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cated, and correction can be made.

a sweep tone generator, and sweep
records or tapes; however, the method described here is simple and
straightforward.
Should the response appear to be
incorrect, the oscillator output lead
can be moved a stage at a time,
keeping its output level appropriate,
or the output meter can be moved
backward a stage at a time. (The
best type of meter for this purpose
is an audio harmonic -distortion meter, used on the NOISE position.)
By this method of stage -by-stage
isolation, the exact section producing improper response can be lo-

DISTORTION OR DEVIATION
FROM THE PURE SINE WAVE

Amplitude Distortion
The word distortion refers to
sounds that are not reproduced exactly like the original. They can be
caused by amplifier nonlinearities,
by poor frequency response, or by
phase shift. Because it is most common, distortion caused by nonlinearity is what we'll discuss here. Amplitude distortion is the instantaneous deviation from the original input shape, as depicted in Fig. 2. If
there are serious nonlinearities in the
amplifying system (all systems have

make it easy on yourself
See the direct answer-on only the
range -scale you want- automatically

Fig. 2. Example of

amplitude distortion.

some), two types of distortion will
result-harmonic distortion and intermodulation distortion.
Harmonic distortion can be explained as follows: Suppose a pure
sinusoidal tone (say 400 cps) is fed
into the system. If there is any harmonic distortion in the system, the
output will contain additional frequencies of various amplitudes, depending upon the type and amount
of nonlinearity. The frequencies
newly generated by the distortion
process will be whole -number multiples of the fundamental-such as
800, 1200, 1600, 2000.... n cps.
Intermodulation distortion is explained as follows: Two pure frequencies are fed into the system
(say 400 and 1000 cps). In a nonlinear system, the output will now
also contain new frequencies equal
to the sum and the difference of the
two input frequencies, or 1400 and
600 cps. Thus, for first -order distortion products, we have 800,
1200, 1600, 2000.
. n; 2000,
3000, 4000, 5000.... n; and 1400
and 600 cps. Third -order intermodulation products might be 1200 +
2000 = 3200 cps, etc. This sort of
distortion produces many combinations in the third order, but there is
no need to be concerned about them
if second-order products are
10%, the third order will be only
1%. Second -order products will be
so undesirable, the smaller third
order will go unnoticed.
There are many ways intermodulation distortion can be measured.
For example, we might feed in 700 and 1000 -cps tones, cancel 700 and
1000 cps from the output, and tune
a measuring instrument to 1700 cps,
300 cps, or both. The rms amplitudes of 1700 and 300 cps can be
presented as a percentage of the rms
value of the original 700- and 1000 cps signals.
A simpler method is to measure
harmonic distortion. This requires
an audio oscillator connected into
the system and a harmonic -distortion meter bridge across the output
(see Fig. 3) In the meter, the
.
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fundamental frequency is cancelled
out completely in a bridge circuit,
leaving the meter to read the rms
value of unwanted harmonic energy
that has been developed.
When the harmonic reading is obtained, the input oscillator is shut
off. The remaining reading is not
distortion, but is extraneous noise
generated within the amplifier. An
oscilloscope connected to the output
of the distortion meter will help analyze the type of distortion or extraneous noise present in the system.
If harmonic distortion is below
3% to 5%, you need not be too concerned for intermodulation distortion will usually be quite low, as
you can see in the chart of typical
values in Fig. 4. An excellent audio
system can be below 1% distortion
and it is even practical to find distortion in ordinary audio amplifiers
as low as .25%.
Extraneous Noise

Extraneous noise has already
been discussed partially along with
amplitude distortion. Noise is generally considered to include all signals in the output that were not part
of the input signal.
It is measured by inserting an
input signal of 1000 cps, then setting the gain of the system so the
output is normal. The noise meter
is adjusted to read 100rr Turn off
the input signal, turn up the noise meter multipliers until a reading is
obtained. The reading can be either
in (,7c, of 100 or in db below 100%;
the db reading is more common. A
hi-fi system should read at least
60 db of noise whereas
45 db
is acceptable for some purposes.
A scope will show what type of
noise is present. Three types of
noise are common, and a fourth is
possible. Hum (60 -cps) is the most
common, and can be injected into
the system in so many ways it would
require another article the length of
this one to deal with the subject. The
cause of 120 -cps power -supply hum
is a little more definite; it is usually
caused by inadequate or defective
power supply filters, but can sometimes be traced to magnetic coupling
between audio and full -wave power
transformers. Thermal hiss is next in
probability of occurrence; the common cause of thermal noise is within a tube, but it could be caused by
a bad resistor or leaky capacitor.
.
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3. Typical test setup for measuring distortion; checks noises, too.

Fig.

Too weak an input signal for some
TUbe might be the cause-such as a
low-level pickup feeding a high -loss
equalizer before any amplification
takes place.

Power Output
Any audio amplifier has a rated
amount of power it is expected to
deliver undistorted. Then there is a
higher rating of power that is required only occasionally or is built
into the system as a reserve. Much
can be learned about the condition
of an amplifying system by measuring its output capability at its rated
distortion.
Power measurements are relatively simple to make. There are
audio output power meters available
that read audio power directly. Usually, however, an AC voltmeter such
as the AC range of a service -type
VOM or VTVM is adequate, provided only one frequency (1000 cps,
preferably) is involved; a resistor of
the correct output impedance and
wattage rating is connected across
the output, and power computed
from the formula P
E'/R.
Output power is increased until
the distortion reaches its rating. The
rms voltage is read on the meter and
power determined by the formula.
That power is the capability of the
system.

-

Input and Output Impedance
Usually the input and output im -
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pedances of a system are given in the
instruction manual and there is no
need to measure them. The output
impedance is important because,
when a load of that value is connected to the amplifier, full power
output will be delivered into that
load with a minimum of distortion.
A law of generators and loads
says that maximum power is transferred when the external load impedance equals the internal source
impedence so that one half of the
power is dissipated in the load and
one half dissipated in the generator's
impedance. When distortion becomes a factor this may be not quite
true. Some amplifiers operate into a
load resistance actually twice the
internal resistance for truly best performance. It becomes apparent then
that the output load impedance can
be a variable, but usually does not
require measurement. If you wish
to measure the optimum output impedance, use the method shown on
page 72 of this issue.
Seldom will you find it necessary
to measure input impedance; however, if you should, you may or may
not find it to be the rated impedance. The rated impedance depends upon the purpose of the input. For example, the input may be
rated at 250 ohms for minimum
noise figure when used with a transducer, and the actual measured input impedance may be several times
that value. Or, the input may be for
bridging 250 ohms, in which case
the input impedance may be up to
one hundred times the bridged impedance. Or, the input may be actually 250 ohms, in which case it
will reflect a true 250 ohms to the
generator oscillator.

Gain
The overall gain of a system is
usually measured in db of the output over the input. The db unit
used here is always power, not voltage or current. If you are measuring
gain of a high -impedance stage, it
may be measured in how many
times the voltage output is multiplied
over the input. If input impedance
is different from the output impedance, this will have to be taken into
account when measuring overall
gain in db.
As mentioned in the earlier discussion, the source may not actually
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have to match the input impedance
for maximum power transfer. In this
case, the input power is assumed to
be whatever is generated by the
source, assuming the source is terminated by a matched impedance.
Since the actual input impedance
may be ten times the transducer impedance, a power measurement is
impractical and meaningless, since
power must involve R (P=E2/R or
P=I2R). In this case, we measure
input power by assuming a phantom
R of the specified impedance.

Miscellaneous Characteristics
Thus far we have covered the
more important characteristics of
audio systems. There are several
other characteristics of reproduced
audio waves, but to measure them is
of doubtful value. They are phase
shift versus frequency, transit time
response, and wave symmetry.
Since the early days of audio, it
has been generally accepted that
audio phase shift has little effect on
the listener's ear-that is, the phase
of harmonics with respect to the
fundamental is of little importance.
However, phase shift can cause a
change in wave characteristics so

time of the gain -control circuits may
be of some importance. The best
way to test this characteristic is to
use a 3000-cps square wave connected through a telegraph key. Key
the signal at various rates and observe the waveform on a wideband
scope set for slow sweep. Reasonably square or rectangular envelopes
should be reproduced.
By symmetry of response we
mean the amplitude difference between negative half -cycles and positive half -cycles. This is relatively unimportant unless you are dealing
with audio systems in association
with modulating RF. Usually an
asymmetrical response will show up
as distortion, and we need not go
into symmetry details to trace the
fault and make the correction.

Fig. 5. Asymmetrical audio waveform.

that the wave may be either flattened
or peaked (see Fig. 5) The amplifier may distort on the peaked wave
but not on the flat wave-an effect
of phase shift.
Also, with the coming of stereo,
phase shift has more importance.
Two audio channels must have
identical phase response characteristics if we hope to reproduce stereo
properly. However, if the amplifiers
are identical and the response and
distortion measurements are the
same, there is little likelihood that
phase response will differ.
Transit time is sometimes measured by using square waves, but actual frequency -response measurements are more meaningful. If the
system has some sort of automatic gain -control device, the reaction
.
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Conclusion

The most important measurements for testing audio are: frequency response, distortion, and
noise. The equipment needed is
relatively simple, an audio oscillator,
and a distortion meter, with associated pads, transformers, and cords.
An oscilloscope is a good aid in observing most characteristics.
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Model No. 5

Height 47"

Weight 32 lbs.

VACO PRODUCTS COMPANY

Circle 26 on literature card

Chicago, III. 60610

AND PADS

fitted covers are made
of tough water repellent fabric with
adjustable web straps and soft,
scratchless white flannel liners. All
shapes and sizes
Write

-

w'

r

TV COVER

Sold through better stores everywhere.

317 East Ontario Street
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YEATS semi

OFR

TRY THEM.

PF

make deliveries by station

GC.PJttRdtw COVER

THISQUALITYFOUND
BADGE
ONLY ON VACO
SCREW DRIVERS
.. DO YOUR HAND A FAVOR ... SEE THEM ...
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who

wagon or panel truck
the short
47 inch length saves detaching the
set for loading into the "wagon" or
pick up. Tough, yet featherlight aluminum alloy frame has padded felt
front, fast (30 second) web strap
ratchet fastener and two endless rubber belt step glides.
New folding
platform attachment, at left, saves
your back handling large TV chassis
or table models.
Call your YEATS
dealer or write direct today!

.

FOR

----------

just 47 inches high for STATION WAGONS
and PANEL PICK-UPS

..

Chrome Vanadium Steel
Blade locked in construction,
beautifully polished, nickel
chrome finish ... best looking screw driver you've ever

4

RADIO and TV

YEATS

APPLIANCE DOLLY SALES COMPANY
1307

W. Fond du Lac Ave.

Circle 27 on literature card

Milwaukee, Wisconsin

w
I

CO°. LOR

WHY WAIT?
YOU CAN MAKE
MONEY NOW!
...IF YOU'RE EQUIPPED - AND

TV

1,300,000 SETS SOLD IN '64
70% OF NBC PROGRAMMING'
NOW IN COLOR
OVER

3,000,000

NOW IN USE

A WIDE BAND SCOPE IS A MUST

This Hickok -quality, full 5",
scope factory assembled,
and calibrated can put you
TV service ... for less than

-

wide -band
wired
in color
$200.00.

riise terne Tess than 0.08 usec.
AC response -5 cycles to 4.5 MC within
Vertical sensitivity -40 MV RMS/inch
5 times horizontal sweep expansion

3

db

Sharp, bright (1600 volts anode potential)

trace with full astigmatic correction
and, of course, it's...

COI,OB,

MenOVE])
THE COMPLETE COLOR LINE

MODEL 656XC

-THE

MODEL 660

MODEL 661

MODEL 675A

L
10566 Dupont Avenue

INSTR

-

leveland, Ohio 44108

Represented in Canada by Stark Electronics, Ajax, Ontario
Internationally by Hughes International, Culver City, California
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GUIDE TO
ACCESSORY
PROBES

Simpson

The accompanying charts show the manufacturer's probe
number and the model number of the instrument for which it
was designed. The notation of "Misc." means this same probe
is usable with, or may easily be adapted to, other similar
equipment. Using these charts, it should be easy to choose the
type of probe you need for your particular scope or VTVM.
The high -voltage probe permits measurement of DC or AC
voltages up to 30 kv (and sometimes even higher). (When
choosing a high -voltage probe, remember that some types may
require a multiplier resistor and cable connector specifically
matched to your meter.)
One of the commonest uses for an H -V probe is the measurement of CRT anode voltage in television receivers. Using
a high -voltage probe will readily determine if lower -than specified high voltage is responsible for a particular trouble.
The RF probe contains a demodulator and will extend the
upper frequency to which RF-voltage measurements can be
made -usually to 200 me or above. It contains a crystal diode.
which serves as a rectifier, and an RF filter. The probe develops a DC output voltage proportional to the peak value of
the input waveform. When using an RF probe, remember that
the meter indicates demodulated voltage; therefore, the function switch of the meter should be set to its DC position.
The demodulator probe used with scopes is similar in construction to the VTVM RF probe. It also contains a crystal
diode and an RF filter network, which separate modulation
from the RF carrier; thus, only the modulation signal is applied to oscilloscope input.
The scope demodulator probe can be a most useful aid in
signal -tracing RF or IF signals in radio or television. It is also
quite handy in alignment when it is preferable to view response curves of individual stages.
The low -capacitance probe used with scopes has a high -impedance network in series with the probe tip to permit viewing
waveforms in circuits that would be loaded down by a direct
probe. The high input resistance of this probe attenuates the
signal; therefore, when making peak -to -peak voltage measurements be sure to consider the attenuation factor (usually 10)
of the probe.

Manufacturer

B&K
EICO

Heath

High Voltage Probes

375
222, 232, 249, and misc
IM -10, 11, 13, 21, 32,

Triplett

203, 209

Precision

209B
435A, 450
455A
455A
470A
120, 120M

RCA

110
48
WV -77A, 77B, 77C, 87A,

60

PF
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3

630 -NA, 630-NA-Rm, 800

630 -NS

PR -39
HVP-2
336

PR30
PR30A
PR25
PR4-6KV
PR4-30KV
PR-50KV
TV -2 B
TV -5B
H V-48
WG -289

0007 (25kv)
0179 (50kv)
0247 (25kv)
0248 (50kv)
0172 (16kv)
0180 (40kv)
0173 (16kv)
0181 (40kv)
0074 (30kv)
0732
79-196

T-79-70
T-79-71
7-79-152
T-79-83
T-79-130
T-79-166
T-79-152
T-79-71
T-79-152
T-79-230
T-79-229
T-79-152

Manufacturer
B&K

Model No.
375
222, 232, 249, and misc
IM -10, 11, 13, 21, 32,

EICO

Heath

Probe No.
PR -38

PR F-11
309C

and misc

Mercury

Misc

M P-1

RCA

WV -77A, 77B, 77C, 87A,
87B, 97A, 98A, 98B,
98C, and misc
WV -77A, 77B, 77C, 87B,
98A, 98B, 98C, and misc

WG -264

Simpson

WV-77E and misc
303
311
479, 480
631
850

Triplett

(use with
WG -218)
WG -301A

(use with
WG -299D)
WG -351A
0073
0731
0185
T-79-145
T-79-215

Oscilloscope Demodulator Probes
Instrumernt
Model No.

Manufacturer
EICO

Heath
Hickok

PSD

Misc

34
35
DEM -P
M P-1

Jackson

CRO-2, 3, and misc

Mercury

Misc
Misc
W0 -91A and misc

Precision

Probe No.

427, 430, and misc
10-11, 12, and misc
675

337-C

SP -5
WG -302A

(use with
WG -302A or
300B)

SENCORE

Simpson

PS120, PS127
458, 466, and misc

39G3
739

Oscilloscope Low Capacitance Probes
Instrument
Manufacturer
EICO

Heath

Hickok
Jackson
Mercury
Precision
RCA

Model No.
427, 430, and misc
10-11, 12, and misc
675 and misc
3, and misc
Misc
Misc
W0 -91A and misc

CRO-2,

Probe No.
PLC
PK-1
TVP-1
LC10-I P
MP -1
SP -5
WG -300A

or
WG -300B
WG -297

(30kv DC)
(30kv AC)
(60kv AC)
(10kv DC)
(25kv DC)
(25kv AC)
(30kv DC)
(30kv AC)
(60kv AC)
(6kv AC)
(6kv DC)
(30kv AC)

VTVM RF Probes
Instrument

Probe No.

87B, 97A, 98A, 98B, 98C,
65A, 75A, 95A, 165, 165A,
195A, and misc
WV -38A and misc

2

630 -PL, 630 -APL,
630-PLK, 630-L

and misc

Hickok

2

262
262
269
269
303
311
850
630, 630A, 631

RCA

Instrument
Model No.

0009

Series
Series
Series
Series

260
260
260
260

An accessory probe could be described as an aid to increase
the versatility of your VTVM or scope. While each manufacturer usually designs a probe especially for his own test equipment, in many cases this same probe is suitable for other
manufacturer's equipment as well.

VTVM

221

SENCORE

Simpson

PS120
458

39G2
739

ALL NEW FROM
OBSOLESCENCE
PROTECTION

Realistic, Practical
No Compromise!

MORE PROFIT
Sell
Because You'll
..
More Tubes
Sell Them
Honestly!
.

MULTI -SOCKET

SPEED...
No Compromise
In Accuracy!

MODEL 799
$199s5
From the laboratories of the world's leading tube

tester manufacturer comes the model 799 "Mustang"
-a completely new tube tester.
Multi -socket tube testers used to have two serious
drawbacks: circuit limitations made them obsolete
overnight and, at best, no more than 10% of their
tests were actually mutual conductance. But the
Hickok "Mustang" doesn't compromise; it delivers
honest mutual conductance tests. And a unique circuit approach, together with an easily replaceable
accessory socket panel, makes it "circuit ready" for

any possible new tube types.
accuracy
A solid-state power supply gives increased
leakand
gas
-transistorized
and dependability. An all
for
reliability
of
standard
new
a
sets
age test circuit
up"
"chew
can
that
defects
tube
"tricky"
spotting
your profit. You can actually read interelement leakage
to 50 megohms; gas grid leakage effects to 0.1 µa!
new
We call it the "Mustang" because it uses fresh,
a
real
you
gives
engineering ideas and because it
profits.
new
opportunity to break into
TT799.
See it at your Hickok distributor or write for circular

THE HICKOK ELECTRICAL
INSTRUMENT CO.
10566

Dupont Avenue, Cleveland, Ohio

44108

-

Represented in Canada by Stark Electronics, Ajax, Ontario
Internationally by Hughes International, Culver City, California
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Notes on Test Equipment
analysis of test instruments
by Allen B.

... operation ...

applications

Smith

I
Behind the Color Bars
Growing interest in color television has
prompted many servicemen, who previously had not done much color servicing, to re-examine that avenue to increased service business. A primary tool
for color servicing of any kind is the
dot -bar generator used for convergence,
linearity, tint (hue), and chroma adjustments. These generators vary widely in
size, types of display, and, of course, cost.

submultiple frequencies which generate
sync, line, and bar information. The output of the 189-kc crystal oscillator is fed
to a six -times multivibrator divider and
to the pattern -selector switch. When vert-

ical lines are selected, the switch is indexed to feed the 189-kc signal through
two video amplifiers to the modulator
stage where it is mixed with the RF-output signal and applied to the set. During
the time of each 15.75-kc horizontal B

& K Model 1240

Specifications

Output Frequency:
Factory adjusted to channel 4, but
tunable to either channel 3 or channel 5 by tuning the RF -oscillator
coil.
RF Output Level:
In excess of 5000 uy on channel 3,
4. or 5.
Method of Bar Generation:
Offset subcarrier principle; subcarrier is 15,750 cps below color -TV
reference -oscillator frequency of
3.579545 mc.
Patterns Available:
Keyed rainbow, vertical lines, horizontal lines, crosshatch, and dot
patterns.
RF

Fig. 1. This small color-bar generator
uses crystal oscillators for stability.

The Model 1240 Color Generator
(Fig. 1), made by B & K Division of
Dynascan, uses crystal oscillators to initiate the pattern and color -reference signals. This approach insures stable base
signals from which all functions are generated.
Fig. 2 shows a block diagram of the
Model 1240 and makes apparent the
manner in which the basic 189-kc crysal-controlled signal is split into various
HORIZ

Power Required:
105-125 volts. 50-60 cps AC
Size (HWD):
45/s" x 121/4" x 101/4"
Weight:
9 lb.
Price:

$134.95.

LINES

189 -KC

31.5 -KC

4.5 -KC

XTAL OSC

DIVIDER

DIVIDER

450

DIVIDER

¡VERT LINES

PATTERN

15. 75 -KC

SELECTO

DIVIDER

90I

H

VIDEO AMP

180

DIVIDER

SYNC

DIVIDER

V

SYNC

60

-

DIVIDER
VIDEO AMP

MODULATOR

COLOR
RF OSC

XTAL OSC

RF TUNING

CH. 3,

4,

5

RF OUTPUT

Fig. 2. Triggered
62
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multivibrators divide basic signals, provide varied outputs.
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1

3. Color bars on correctly adjusted TV run from yellow to green.

Fig.

sweep line, the 189-kc signal brightens
the trace at ten equally spaced points
(actually 12, but two are lost during retrace and blanking time). The cumulative
effect in a TV raster of these ten bright
points on each horizontal scanning line
is a series of ten vertical lines.
Horizontal lines are derived from the
same crystal -controlled signal after it is
divided a total of 420 times by passage
through the string of four dividers ending with a horizontal -line frequency of
450 cps. The 450 -cps signal is fed to the
pattern -selector switch, then through the
two video amplifiers (alone for horizontal lines, or combined with the vertical lines for crosshatch or dot patterns)
to the modulator. During the 30-cps
vertical -sweep period, the 450-cps signal
generates 15 horizontal lines, 14 of which
actually appear on the screen. The use of
a 450 -cps signal in alternate fields provides a horizontal line only one scanning line thick. To provide a grid of dots
for convergence, a diode is used to clip
the crosshatch lines except at the points
of intersection.
In the COLOR position of the pattern selector switch, the 3.563795 -mc color bar oscillator is activated, and its output is fed through the second video amplifier (see again Fig. 2). Gating action
takes place in that amplifier stage, and
the gated 3.563795 -mc signal then goes
to the modulator where it is impressed
upon the RF signal.
The color bars are generated in the TV
set by the action of the gated 3.563795 mc signal and the set's 3.579545 -mc
chroma -reference oscillator. The frequency difference between the set's oscillator and the generator signal produces a
beat signal that varies in phase from 0°
to 360° during the time of one horizontal
scanning period in which the red, blue,
and green guns trace one raster line.
Since color is the result of phase relationships. the color demodulators provide a
series of 12 bars (10 of which appear on
the screen) varying in color from yellow,
red, and blue to green, across the face of
the CRT. Fig. 3 shows the 10 color bars
on a correctly adjusted color set.
Horizontal and vertical sync pulses insure a fully synchronized display pattern,
even under difficult conditions. The horizontal sync pulses are derived from the
189-kc oscillator after division (by six in
the 31.5-kc divider and by two in the
15.75-kc divider) to the horizontal sweep frequency. The 15.75-kc pulse
chain is shaped in the output circuit of

MISTER
SERVICE
DEALER:
Make an Extra 12%2% on your Replacement Speaker Purchases!
EXTRA is a big deal! It's three times savings account
interest ... twice the yield of good bonds ... more than the
final net profit of many a business enterprise.
Worth while? You bet! And it's easy. Every time you
install a JENSEN Viking replacement speaker you make not
40%, but 45% profit plus your labor charge. No extra cost to
the customer -official list prices are very competitive ..
you benefit from a built-in better profit structure.
121/2%

Quality? Of course. You and your customer know that the
JENSEN label is synonymous with the best in hi-fi ... with
equipment on every fighting ship ... major commercial airwherever the finest is important.
craft
Can you afford not to use JENSEN Viking replacement
speakers? Better see your distributor soon!

...

.

Nominal
Size
3
31/2

4

4

Model
No.

3K7
35K7
4K5
4K7

5

5K5

5
5%
6

5 K7

7

7W3
8W3

8

10
12

'DP -Alnico

5251(7
61(7

10.110
12.110
5

Magnet'
Wt. Oz.

.68
.68
.55
.68

Write for Jensen Catalog 1090.

Imp.
Ohms

List
Price

Nominal

3.2
3.2
3.2
3.2

$3.80
3.80
2.90
3.55

3x5
4x6
4x8
4x8
4x10
4x105x7
5x7

.55
.68
.68
.68

3.2
3.2
3.2
3.2

3.25
3.85
4.35
4.35

1.00
1.00
1.73
1.73

3.2
3.2
3.2
3.2

6.55
5.85
9.00
10.50

Size

rt

Magnets

Model
No.

Magnet'

Imp.

List

Wt. Oz.

Ohms

Price

3X5K5
4X6K7
4X8W3
4X8W9
4X10W3
4X10W9

.55
.68
1.00
1.00
1.00
1.00

3.2
3.2
3.2

$4.10
4.80
6.00
6.00
6.50
6.50

5X7W3
5X7W9

1.00

3.2
8-10

5x7
5x7

5X7V3
5X7V9

1.00
1.47
1.47

6x9
6x9
6x9
6x9

6X9W3
6X9W9
6X9V3
6X9V9

1.00
1.00
1.47
1.47

8.10
3.2
8.10

3.2

8-10
3.2
8-10
3.2
8-10

5.35
5.35
5.40
5.40
5.95
5.95
6.40

6.40

/

6601 SOUTH LARAMIE AVENUE, CHICAGO 38, ILLINOIS
THE MUTER COMPANY
JENSEN MANUFACTURING DIVISION
Buenos Aires Mexico: Fapartel, S. A., Naucalpan, Mex,
Canada: Radio Speakers of Canada, Ltd., Toronto Argentina: Ucoa Radio, S.A.,

/

JENSEN

NO PRICE INCREASES.
All prices include
Manufacturer's Excise Tax
LOUDSPEAKERS

Circle 30 on literature card
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AY1

the latter divider and applied to the
modulator. Vertical sync pulses are provided, in a similar manner, from the 60 cps divider at the end of a long divider
chain (see Fig. 2 again). The vertical
pulses receive some shaping in the output of the final (60 -cps) divider.
For further information, circle 135 on

fl[!11A 11ii,Et WO

literature card

AKTRON

Three -Gun Analysis

INDUSTRIES
INC
4.rrr?0[ }l15';...,Sn,

VISUAL PACK

enr4
atom

v

It is sometimes said the simplest tools
require the most comprehensive explanation for correct usage. In the case of the
RCA Model WT -115A Color CRT Tester
(Fig. 4), that may be pretty close to the
truth. Electrically, the WT-115A is a
simple test set consisting of a power supply to provide test voltages, a switching
network to apply voltages to the CRT
tube elements as needed, and a sensitive
long -scale meter for readout.
This tester will perform three basic
tests to a color CRT, all of which are
necessary to evaluate the tube properly.
The single socket will accommodate most
color tubes-including types 21AXP22,
21CYP22, 21CPP22A, 21FBP22, and
21FJP22-for testing emission quality of
each gun, interelectrode leakage, or shorted elements. The meter has two separate
scales, one for emission quality, and the
other for interelectrode leakage. "Shorts"
are indicated by a neon indicator lamp on
the panel located immediately above the
cut -off -adjustment potentiometer. The
same lamp is also used to protect the
meter movement from overload damage.
The front panel of the tester is divided
into two approximate areas; the upper
part displays the meter, and the lower
contains all operating controls and indicators. Power is applied by turning the
LINE ADJ knob clockwise from its POWER
OFF position. The FUNCTION switch, when
in the LINE ADJ position, allows you to
index the meter needle to a mark about
two-thirds of the way across the longest
scale, thus compensating for line -voltage
variations. The same switch selects R, B,
or G guns for test. The CUTOFF ADJ control has two positions, one a detented
position marked OFF FOR LEAKAGE TESTS,
and another anywhere along a 260° arc
to set the proper cutoff point when check -

tioned previously, a yellow neon indicator glows when a short exists on any interelectrode path. The unit is housed in
a standard RCA gray case and has a gray
vinyl carrying case for protection.
Testing a color CRT requires a fairly
involved procedure for accurate results.
A handy reference card inside the carrying case has detailed, step-by-step directions; however, the technician must familiarize himself with the test method, because a useful evaluation can be made
only if the correct sequence of operations
is followed within the time specified.
Leakage test: This is the simplest
check and requires only applying power,
setting the line adjustment to the mark,
turning off the cutoff switch, and switching FUNCTION control through positions
R, B, and G. If the pointer moves out of
the short yellow scale, the tube has excessive leakage. During this test, the presence of any interelement short will cause
the yellow neon indicator to remain
lighted.
Emission -quality tests: Two minutes
after applying power to the CRT under
test (leakage and shorts tests are performed during that period) examine the
emission figure for each of the three guns
in sequence using the following method:
1. Note position of pointer on yellow
scale, CUTOFF ADJ fully counterclockwise; then advance control clockwise
until pointer rises two scale divisions.
2. Press PUSH FOR QUALITY TEST push-

button. Note (and record for reference) reading for each of the three

guns.
At this point, wait until four minutes
from initial turn on have passed and repeat the above steps for each gun, taking
no longer than one minute (once familiar
with the procedure, it can be done in
about 30 seconds). Once again, record
each of the three readings.
Final comparison: To fall within acceptable limits, all readings must be
within the green -scale area; the four minute reading of any gun must be no
greater than 1.5 times that of any other
gun; furthermore, all readings taken after
two minutes must be within 75% of the
reading obtained for the same gun at
four minutes. A chart (see Fig. 5) is

RCA

Model WT -115A
Specifications

Function:

Tests most color CRT's (one socket

only).

Tests Performed:

Brilliant performance, unmatched
reliability, plus new Visual Pack
makes Oaktron the best speaker buy
on the market. Need proof?
.
.
stop in at booth A11O, Sound Theater, Parts Show and find your blueprint to better sound.
,

A

KTRO N

YOUR BLUEPRINT TO BETTER SOUND
OAKTRON INDUSTRIES: MONROE, WISCONSIN
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REPORTER/March, 7965

Circle

64

PF

31

Fig. 4. Color -CRT tester employs two
time -based checks for emission quality.
ing emission. A pushbutton switch is
provided for measuring the quality of the
three guns. A red neon indicator lamp
shows when power is on, and, as men-

Emission quality of three guns, interelectrode leakage, and shorted
elements.
Shorts Indicator:
Neon lamp (also protects meter
from overload).
Power Required:
108 to 132 volts AC, 50-60 cps, approximately 25 watts.
Size (HWD) With Case:
10" x 6" x 5".
Weight:
5 lbs.
Price:

$89.50.

For further information. circle 136 on
literature card

The VHF -FM antenna

that challenges a campe:

VL-10 (Illustrated)
9 driven elements
parasitic element
List price $34.95
1

NEW

FINCOLt

= =LOG"
COLOR
-V
VHF -FM ANTE
Finco's Color Ve -Log challenges all competition on color or black and white reception
and stands behind this challenge with

a

"Guarantee of Supremacy". The swept ele-

ment design assures the finest in brilliant color and sharply defined black and white
television reception

- as well as superb FM

monaural and stereo quality. FINCO pre-

cision -engineered features make these advanced -design antennas indispensable to
good home sight -and -sound systems. And, of course, they carry the famous uncon-

ditional guarantee from the leading manufacturer in the field

- FINCO.

Promote the

Color Ve -Log Antennas with pride, sell them with confidence, and profit handsomely.
Featuring Finco's Exclusive Gold Corodizing

VL- 5
element VHF -FM
driven elements
List price $16.95
5
5

7
7

VL-7
element VHF -FM
driven elements

List price $23.95

The FINNEY Company

15 element VHF -FM
9 driven elements
6 parasitic elements

List price $46.95

34 W. Interstate Street

18 element VHF -FM
9 driven elements
9 parasitic elements

List price $54.50

Bedford, Ohio

Write for color brochure #20-307, Dept. 310
Circle 32 on literature card
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4 -MINUTE READINGS
6

8

7

I

I

r

10

i

i

t4

T

5
2

-MINUTE READINGS

Comparative readings taken at
and 4 min. establish CRT condition

Fig. 5.
2

given to make the percentage calculation
easier.
Our WT -115A was used in the field
to check several color CRT's where low
brightness seemed to indicate low emission. Assured by a quick check that the
tubes were okay, the technician searched
further and found simple adjustment
problems. The tester was also used to
determine that a showroom display set
had a bad CRT, even though it had only
a few operating hours. A little familiarity
with the testing procedure will eliminate
any difficulty in performing rapid tests.

For further information, circle 136 on
literature card.

Lab -type Transistor

Analyzer
Tremendous progress has been made
toward increasing transistor reliability
while reducing significantly the unit price
of that remarkable solid-state device used
so widely today in electronic equipment.
There remains, however, a need for acceptible procedures and test equipment
to evaluate the condition of transistors
and other semiconductor devices.

The problem is not one that suggests
an easy or inexpensive solution. Semiconductors in a confusing variety of case
and lead configurations require versatile,
therefore complex, analyzers. And, the
many separate parameters needed to describe the function of each transistor only
compound the confusion. In designing a
transistor tester or analyzer, an engineer
must decide whether to make it check
just a few essential parameters or to
broaden the analysis to include a greater
number of functions, thereby increasing
the complexity of the analyzer. Obviously, the second course can be expensive,
especially if the analyzer must accommodate the wide variety of modern
solid-state devices.
The Triplett Model 3490-A Transistor
Analyzer shown in Fig. 6 represents one
effort to provide a test set that will test
a comprehensive list of specifications for
a truly bewildering number of semiconductor devices.
This analyzer employs a unique connector arrangement to accept semiconductors of various configurations. It consists of a heavy copper plate that performs the dual function of collector
fitting and heat sink. The plate is, of
course, insulated from the chassis. Base,
emitter, and B2 (for tetrodes) fittings are
also mounted to the plate on insulated
feedthrough binding posts. Mounting
hardware of various types (included with
the instrument) allows heavy -case power
transistors to be mounted securely to
two heavy, brass pasts mounted directly

Symptoms and service tips from actual shop experience

with

CHEMTRONICS
IMPROVED

TUN-O-LUBE
CHEMTRONKS
NON INFLAMMARI,
TUNER CLEANER

0

TUN

LUBE
CONTAINS

Cleans Faster, Lubricates Longer!
Will not harm plastics
More powerful spray
Will not detune TV tuner

SERVICEMEN: For all your chemical
needs, see the Chemtronics Display
at your Distributor!

CHEMTRONICS INC.
1260 Ralph Avenue, Brooklyn, N.Y. 11236

Circle 33 on literature card
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to the plate. Two standard four -pin transistor sockets are also provided for smallcase units with standardized lead configurations.
Reference voltages applied to these
various fittings come from three independent power supplies; the level of each
is controlled by a separate panel -mounted
control. The COLLECTOR control varies
the angular position of a variable transformer in the primary circuit of the collector supply; the INPUT control is a
heavy-duty vitreous potentiometer which
adjusts the secondary AC voltage to the
input supply; the TETRODE VOLTS potentiometer varies the level of the tetrode
supply for testing double -base (tetrode)
transistors.
Two dual -scale and one multiscale 4"
x 41/2" rectangular meters are provided

COLOR COUNTERMEASURES

END TV TUNER
CALLBACKS
490

analyzer that can be
used to advantage in any service shop.
Fig. 6. Lab -style

YVNFPI

Chassis: All color receivers.
Symptoms: Precautionary measures to prevent damage to picture tube.
Tips: Shown below is a fairly bright color -bar pattern on the
screen of a color tube. It is repeated continuously on the face
of the tube-that is, the color bars appear at the same location
each time the screen is scanned. If you're testing a color receiver -especially if you're "cooking" it after repair-and the
brightness control happens to be set to a high level, it's entirely possible for the phosphors on the tube to become burned
between the bars. The result on the face of the tube might be
permanent. This is especially true if the set is operated for
several hours at high brightness. It's far better to cook out a
receiver with a station tuned in. If a defect in the color circuits
was repaired, make a test with the color generator from time
to time, but not on a continuous basis.
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If the part you need isn't here,
we've probably got it on the next shelf.
How can we be so sure we've got the auto
radiio parts you need? There are two reasons.
One, nearly half the cars on the road have
Delco radios. And we make Delco radio
parts. Two, you can service most other
kinds of radios with Delco parts.
We think this makes things easier on you.
Because you can get just about all your

parts from one reliable source, your United
Delco supplier.
And what you get are good parts. You don't
have to say a prayer every time you use
them. They're well-built, well -tested parts
Atlanta

Boston
Buffalo
Charlotte
Chicago
Cincinnati
Cleveland
Dallas
Denver

Cedar 7-1501
Wells 3-3100
TF 2-5362
Edison 4-8671
437-5300
Cherry 1-2310
.671-6460
Fleetwood 2-8471
Keystone 4-0273

that won't let you or your reputation down.
Your United Delco supplier will gladly send
you our big detailed catalog. (To find the
supplier nearest you, phone your area
number below and ask for the Zone Service
Manager.)

r

ÜI11teCl L/

Delcc

DELCO RADIO

Detroit
584-1025
Keystone 3-1651
El Paso
Houston.......... Jackson 6-4338
Melrose 6-4351
Indianapolis
Exbrook 8-5755
Jacksonville
Fairfax I-3900
Kansas City
Dunkirk 5-6487
Los Angeles
Memphis... ..... Jackson 3-6471
331-4811
Minneapolis
Newark

297-3300

Division of General Motors

New Orleans.... ........523-4281
Judson 2-3824
New York
Omaha..
558-0225
Philadelphia
Garfield 3-8200
Pittsburgh.....
Court 1-6551
San Francisco.. Landscape 6-8221
Seattle
Parkway 2-4477
St. Louis.........Jefferson 3-4230
Washington, D.C.. Juniper 8-7494
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(Here is How RMS
is Improving the

Construction of
Their Antenna Line

Square crossarm 1" x 1"

thick wall aluminum

Unbreakable massive plastic
insulator with deep -drawn cover

3

All aluminum support bracket
and crossarm pressure plate

7/16" sleeve reinforces
all

3/8"

elements

r
Double

11

-Bolt steel bracket

2 piece, self -aligning
support brace
6 good reasons why T.V. dealers and servicemen
are now specifying RMS products. We all know
that RMS antenna features now provide the best
performance and built -in -sales profits. All RMS

products are now manufactured under rigid
quality control specifications, making distributors increasingly aware of the high standards
with which RMS products are made today. Be sure
to order the RMS profit line of outdoor and indoor
antennas, intercoms and baffles.
PF -3

RMS
See us at

ELECTRONICS, INC.
2016 Bronxdele Avenue. Bronx, N.Y. 10462
Telephone: (212) Tyrone 2-6700

the Parts Show, booth

307, N.Y.

Hilton Hotel
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for continuously monitoring several conditions: INPUT CURRENT; INPUT VOLTS,
COLLECTOR VOLTS, Or REACH THRU; and
COLLECTOR CURRENT. Each meter has an

associated range switch providing ranges
as noted in the specifications chart. Secondary controls provide versatility for
determining many other useful parameters.
To avoid overload or breakdown of
the transistor under analysis, and to prevent damage to the instrument itself,
several switched circuits are protectively
interlocked. On each position of the
INPUT switch, for example, the load presented to the input supply is changed to
provide a constant-current input regardless of emitter or base resistance. Further, when the INPUT VOLTS lever is set to
its REACH THRU position, the input (emitter) circuit of the unit under examination
is opened, regardless of the setting of
the INPUT switch. Similarly, when the
Ioo lever is moved from the RET position,
the input circuit is opened regardless of
the position of the COLLECTOR switch.
This action puts the Ico meter into the
collector circuit without damage, even if
the transistor under test has just been operating at 15 amps of collector current.
The switch opens the emitter or base
circuit before the sensitive microammeter
is put into the collector circuit; the sequence is reversed (meter disconnected
before the input circuit is completed)
when the lever is returned to RET position.
Since momentary overloads can damage or completely destroy a semiconductor device, several warning lights are used
to indicate dangerous conditions. To the
right of the INPUT CURRENT meter is a
yellow warning light which glows when
the INPUT control is set to any position
but off (completely counterclockwise).
When the yellow indicator glows, power
is being applied to the input circuit of the
transistor under test. To the left of the
COLLECTOR CURRENT meter is a second
yellow indicator which lights when the
collector circuit is activated. The lamp
extinguishes when the COLLECTOR variac
is turned completely counterclockwise. To
avoid transient surges when connections
are changed or when control -switch positions are altered, these lamps should both
be dark before adjustments are made.
Lighted indicators also show that power
is on and that you should avoid contact
with the various exposed terminals on
the mounting plate.
The third warning light is red and is
located to the right of the COLLECTOR
VOLTS range switch. This REDUCE POWER
indicator is connected to an interlock
circuit between the collector -current and
collector -voltage switches. When the current switch is set to any range over 300
ma and, at the same time, the voltage
switch is set to any range between 30
and 120 volts, the lamp lights. A lighted
indicator warns of overload in the collector transformer and variac and warns
that one switch, or both, must be indexed to a lower range to extinguish
the lamp.
Comprehensive instructions for testing transistors and other solid-state devices are given in the accompanying

manual. Each test begins by collecting
the transistor's basic characteristics from
any of several available data books (one
comprehensive reference is included with
the analyzer). The unit to be tested is
then inserted into one of the two sockets
or attached via the mounting plate and
accessory clamps. The various switches
on the 3490A are set to maximum values
as noted in the specification data. The
procedure for testing each parameter
varies, but each is covered by complete
instructions.
The Triplett 3490A is not a simple
"yes or no" tester, nor is it simple to operate. The instructions must be read
thoroughly to obtain an understanding
of the analyzer's use, and reference will
undoubtedly be made regularly to the
book. A service technician who must
work with industrial and other precise
solid-state devices, as well as those in increasingly complex entertainment equipment, will find heavy use for this transistor analyzer.

Triplett Model 3490-A
Specifications
Transistor Types Tested:
Most large- and small -signal and
power types; also tetrode types.
diodes, rectifiers (germanium, silicon, and selenium), and SCR's.
Transistor Tests:
Collector -junction leakage current
-Ioo, ICEO, ICES, I(,ER, Icna; alpha
(hy.); DC beta (hill); AC beta
(hFE); VCESat; RSAT; reach thru

(punch -through).
Rectifier and Diode Tests:
Forward voltage drop, forward
leakage current, reverse leakage

current.
SCR Tests:

Reverse leakage (IE), forward leakage (Is), gate -firing current (Ic).
Full-scale Collector -current Ranges:
1 ma to 30 amps in 11 overlapping
ranges.
Full-scale Collector -voltage Ranges:
3 to 120 volts DC in 7 overlapping
ranges.
Indicator Lights:
Power ON, INPUT ON, COLL ON, REDUCE POWER.

Weight:
28 lbs.
Size (HWD):
81/2" x 183/4" x 151/2".
Power Source:
105-125 volts AC, 60 cps,

approximately 200 watts, maximum.

Price:

$399.95.

For further information, circle 137 on
literature card.

now in our lab
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The latest test instruments being an-

alyzed for future "Notes" columns:
Lectrotech Model V7 Color Vector scope

SENCORE Model PS127 Oscilloscope
Sprague Model TO -6 Capacitor Analzer
Jackson Model 825 CRT Tester

Next time you
need one,
get it fast.
Mail this
coupon.

Cathode ray tubes, receiving tubes and
your Philco Parts
genu ine Philco p arts
In one quick stop
them.
Distributor has
you can also get universal replacements for
nearly every TV and radio ever made, a
tremendous range of national brand components
and many profit -making accessories and extras.
The rare time a Philco part isn't in stock,
Philco's Lifeline Emergency Service jumps into
action. Your order is instantly transmitted to
Philco's national parts depot in Bedford,
Indiana -- and the part you need is on its way
to you, by air, in 24 hours or less.
Extra services from your Philco Parts
Distributor include valuable knowhow and data
on just about every TV, radio or phono ever
made. When you're stuck on something, he's the
man who can help you.
If you're not getting this kind of fast, one -stop
parts service, you should. Mail the coupon and
start doing business with your Philco Distributor.

-
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YES, Philco, I want faster, complete parts service! Tell the nearest
Philco Parts Distributor to send me information about special
Philco Parts offers, prices and facts. And tell him to hurry!

,
,

Name
IlAddress

Zone

City

'

IState
to: Philco Parts & Service Department
P. O. Box No. 3635
Pennsylvania

PARTS

IlMail

IlPhiladelphia,

A
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&
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How Many C> for

a VOM

Old and new procedures for applying this familiar instrument.

Every technician knows the obvious uses for a VOM-measuring
voltage, resistance, and current. This
it can do in various ranges and with
varying degrees of accuracy, depending upon the VOM being used.
Often unnoticed is the fact that
this instrument is about as versatile
as any you will find on your servicing bench. With a little imagination
and understanding, you can put it
to use for literally dozens of tasks
not ordinarily expected of a VOM.
In this article, we are going to
describe several unusual tests you
can perform with an ordinary 20,000 ohms -per-volt VOM. Some of
these tests will require accessory
components, but in no case are these
components unusual or difficult to
obtain. By using your imagination,
you can extend the methods disclosed in these examples to hundreds of new uses for your versatile
VOM. (It is also worth noting that
most of the tests requiring voltage
or resistance measurements can be
undertaken with a VTVM.)
Resistance Checks
Resistance of Meter Movement

Use a dry cell and two potentiometers (see Fig. 1). R2 must
have a value greater than the in -

1. Method used to determine the
internal resistance of meter movement.

Fig.
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ternal resistance of the meter, and
R1 must limit the current to fullscale value; otherwise, the meter
movement may be damaged. Thus,
if a 10-ua movement is under test,
R1 must have a value of at least
150,000 ohms. Make connections
as shown, leaving R2 disconnected.
Adjust R1 for full-scale reading
on the meter movement. Then connect R2 into the circuit and adjust

Fig.

2.

Circuit for

a

low-ohms probe.

it for half -scale indication on the

meter movement.
Disconnect R2 and measure its
resistance with an ohmmeter or a resistance bridge. The resistance of
R2 is equal to the internal resistance
of the meter movement.
Fractional Resistance
Construct a low -ohms

probe (see
Plug into VOM. Connect
probe leads across component or
circuit under test.
Use the external zero -set adjustment, as for usual ohmmeter function. VOM is operated, however, on
its microampere range. (Internal
battery of VOM is not used with
Editor's Note: Material for this
article was taken from the Howard
W. Sams books "101 Ways to Use
Your VOM and VTVM" and "101
More Ways to Use Your VOM and
VTVM" by Robert G. Middleton.
Fig. 2)

.

low -ohms probe, because heavy current is drawn by low -resistance
measurements with a series ohmmeter.) Ohmmeter scale reading is
multiplied by .1.
The configuration for a low -ohms
probe or box, used with a VOM
having a 100 -microampere current
range with an input resistance of
2500 ohms (full-scale voltage drop
of 250 millivolts) and 12 ohms
center -scale indication, is given in
Fig. 2. Note that the circuit, including the 1.15 -ohm Manganin-wire resistor and test leads, must have very
low resistance. Use bus leads from
Manganin -wire resistor, heavy ultra flex armature wire for the test leads,
and heavy copper clips to terminate
the test leads. Manganin wire is
used for the resistance to maintain
a constant value of 1.15 ohms
whether hot or cold. Battery can
be any 1.5 -volt type with very low
internal resistance and high current

capability.
Interelectrode Leakage in

CRT

Disconnect high -voltage cable from
the picture tube. Short high -voltage
terminal of tube to chassis. Connect
ohmmeter between terminals of tube
to be tested. Socket must be removed from tube and temporary
heater connections made with test

1

L -TO NEXT
STAGE

POTENTIOMETER

s+

Fig.

3. Test

setup to measure circuit.

COLOR TV COVERAGE IN PHOTOFACT
gives you up-to-the-minute servicing know-how!

COLOR TV

COVERA6E AVAILABLE IN

PHOTOFACT

THROUGH FEBRUARY 1965:*

Photofact
Brand
Set
252 RCA Victor
259 Westinghouse
262 Arvin
265 Strom berg -Carlson
283 Motorola
293 CBS -Columbia
299 Sparton
300 RCA Victor
305 Hoffman
314 RCA Victor
320 Sentinel
323 Magnavox
324 Airline
327 Capehart
344 Sentinel
346 Philco
353 RCA Victor
357 Westinghouse
358 RCA Victor
371 Motorola
378 Raytheon
382 Truetone
383 Admiral
385 Hoffman
386 Packard -Bell
388 Silvertone
399 RCA Victor
412 Emerson
433 RCA Victor
437 Westinghouse
459 RCA Victor
495 Admiral
517 RCA Victor
540 Admiral
546 Packard -Bell
565 General Electric
576 DuMont
584 Silvertone
588 Magnavox
592 Emerson
596 Olympic
599 Zenith
614 Packard -Bell
626 Sylvania
627 Delmonico

Photofact

Brand

Set

640
643
644
650
653
655
658
660
663
665
670
673
678
680
683
685
688
690
693
695
698
700
703
705
708
710
713
715
716
717
719
721
722
724
726
727
729
731
732
734
736
737
739
741

RCA Victor

Andrea
Westinghouse
DuMont
Magnavox
Silvertone
Sylvania
Bradford
Zenith
Curtis Mathes
Coronado
RCA Victor
General Electric
Airline
Philco
Packard -Bell
Zenith
Westinghouse
Sylvania
Motorola
Philco
Airline
Admiral
Zenith
Magnavox
Magnavox
Silvertone
Setchell-Carlson
Truetone
Penncrest
Emerson
Motorola
Zenith

PROFITABLE COLOR TV SERVICING!
Famous SAMS "Standard Notation" Detailed Schematics
Tuner Schematics
Chassis View Photos
Block Diagrams
Disassembly Instructions
Waveform Diagrams
Set-up Adjustments
Tube Placement Charts
Full Alignment Data
Resistance Charts
Complete Parts Lists

DuMont
Coronado
Muntz
General Electric
Olympic
Electrohome
Andrea
RCA Victor
Catalina
Motorola
AMC

* An average of 3 Color TV chassis

now covered monthly in current PHOTOFACT

EXPERT

HAVE EVERYTHING YOU NEED TO PERFORM

Plus dozens of other invaluable PHOTOFACT features

FOR THE COLOR TV COVERAGE YOU NEED, check your latest
PHOTOFACT Master Index-the issue dated February, 1965 includes a
special section listing all Color TV makes and models now covered in
PHOTOFACT-so you can instantly locate the Color TV PHOTOFACT
Folder you want. See your Sams Distributor-he stocks all PHOTOFACT
Sets to fill your requirements immediately.

NOW MORE THAN EVER -A PHOTOFACT LIBRARY AND SUBSCRIPTION PAYS OFF!
Deluxe new 4 -drawer File Cabinet
(full -drawer suspension) worth $55now available with your purchase of
a PHOTOFACT LIBRARY consisting
of 200 Sets (plus a selection of valuable Free extras!)
4

Ways to Select Your PHOTOFACT

Library:

1.

Complete your present

PHOTOFACT Library. 2. Order a"Starter"
Library -200 Sets (Nos. 401-600coverage from 1958 to 1963-only
$12.66 per month). 3. Order by brand
name and year-see handy selection
chart at your Distributor. 4. Order
a complete PHOTOFACT Libraryget FREE file cabinets, p/us a selection of valuable books and Electronics Courses.

OWN A PHOTOFACT LIBRARY THE EASY -BUY WAY
Only $10 down 30 months to pay No interest or carrying
charges Prepaid transportation Add-on privilege of a year's
advance subscription to current PHOTOFACT on the same
Easy -Buy contract Save 30c per Set-special $1.95 price applies on Easy-Buy (instead of the regular $2.25 price).

HOWARD W. SAMS & CO., INC.
Howard W. Sams & Co., Inc. Dept. PFF-3
4300 W. 62nd St., Indianapolis, Ind. 46206
Send FREE Photofact Cumulative Index.
Send full details on Easy -Buy Plan.
My

Distributor is:

Shop Name

Attn.
Address

SEE YOUR SAMS DISTRIBUTOR

FOR FULL DETAILS, OR MAIL COUPON

LCity

State

Zip
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University
reduces
everything
but the
sound!

Fig. 4. Method used to determine the

REVOLUTIONARY
NEW UNIVERSITY
SHORT HORN &
ID -75 DRIVER
-75 -WATT SYSTEM,
ONLY 10" DEEP!
It's happened to you. Halfway through a new installation, you're in trouble. Client
wants plenty of power, but
space is tight. Here's the solution-the ultra -compact, super -efficient, Model SH Short
Horn. Use it with the new ID 75 driver-or with any University driver. It will provide
maximum power conversion
and clean, intelligible, High
'A' (high audibility) sound,
comparable only to costlier
and larger systems! And, with
the ID -75 driver you'll overcome the toughest ambient
noise problem! So efficient,
it makes any amplifier more
powerful.
So rugged, you can use it

anywhere-in

P.A.

installa-

tions and special applications
such as fire and police vehicles or ship -board use as a
fog horn. Whatever the need,
look to University to fill it.
And remember, University's
exclusive five-year warranty is
your guarantee of unexcelled
performance and reliability!

leads.
Set ohmmeter on its highest resistance range. Check for leakage
resistance from cathode to control
grid, second grid, focusing anode
(if present), and second anode. Repeat test from control grid to second
grid, focusing anode (if present),
and second anode. Make final check
from focusing anode to second
anode.
Any reading other than infinite
resistance is cause for rejection or
questioning the usability of the CRT.
A hot check is more reliable than
a cold resistance test. Observe that
the positive ohmmeter lead must be
connected to the cathode of the picture tube when making hot resistance tests. Otherwise, the ohmmeter battery will cause a small
beam current to flow and indicate
falsely the presence of leakage resistance.
Internal Resistance of Circuit

Connect potentiometer in series
with VOM test lead. Apply arrangement to circuit under test, as shown
in Fig. 3.
With potentiometer set to zero
resistance, read voltage value on
DC scale of VOM. Then increase
potentiometer resistance until voltage reading is reduced to one-half.
Disconnect potentiometer and measure its resistance.
Internal resistance of circuit is
equal to resistance of potentiometer
minus input resistance of VOM. For
example, if you are operating on the
30 -volt range of 20,000 ohms-per -

internal resistance of

a

power supply.

volt VOM, its input resistance will
be 600,000 ohms. If you measure
at the plate of an amplifier and find

that a potentiometer resistance of
800,000 ohms is required to reduce
the voltage reading to one-half, the
internal resistance of the plate circuit will be 200,000 ohms.
Internal Resistance of Power Supply
Connect equipment as shown in
Fig. 4. The same VOM can be used

to make both measurements.
Measure no-load output voltage
from power supply. Next measure
output voltage with toad connected.
Measure also current through load.
The internal resistance of the
power supply is determined by
Ohm's law. Divide the difference between the two voltage values by the

current flow; that is:
R
no load
full load
current in amperes
For example, if 300 volts under no
load and 250 volts under a load of
100 ma are measured, the internal
resistance of the power supply is
50/.1, or 500 ohms.

-E

-E

AC Impedance of Circuit

Use a -ohm resistor. Connect resistor in series with line, as shown
in Fig. 5.
Measure voltage drop across resistor and calculate current flow.
Then measure total voltage applied
to circuit.
Voltage value divided into current
value gives input impedance of the
circuit. This impedance value is for
test frequency only. At other frequencies, other impedance values
will be found.
1

Capacitances

77_,w

Measure via Time Constant

UNIVERSITY®
A

DIVISION Of tiNGFfMCO.vOUGNI. INC

Desk PF -3C, 9500 W. Reno, Okla. City, Okla.
Circle 37 on literature card
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Fig. 5.

Test setup

for AC impedance.

You'll need a battery and a watch
with a second hand. First connect
battery to capacitor, then connect

BEST FOR YOU

-

IT'S MOST VERSATILE

MODEL 850
ELECTRONIC

OLI -OH MM ElE

Isaac
Gam,

USE
Electrical,
Field Engineers
Application Engineers
Electrical
Radio, TV, and Appliance Servicemen
Factory Maintenance Men
Industrial
Contractors
Electronic Maintenance Technicians
Home Owners,

Hobbyists

FACTS MAKE FEATURES:

2

Long 7" easy -to -read scale.

D.C. volt
range for transistor circuits.
.5

High Input Impedance (11 MEGOHMS) and wide Frequency Ranges give this extremely
versatile Electronic Volt-Ohmmeter considerable advantage in the measurement of
DC voltages, AC RMS and Peak -to -Peak voltages. It measures directly the Peak -to Peak values of high -frequency complex wave forms and RMS values of sine waves on
separate scales. Exclusive Triplett BAR -RING instrument is fully self -shielded; high
flux magnet and spring -backed jewels for ruggedness. Wired circuit.

ADDED PROTECTION. Meter is shorted out in OFF position for greater damping,
meter safety during transit, electrically protected against accidental overload. ZERO
CENTER mark for FM discriminator alignment, plus other galvanometer measurements.
New pencil thin test probe used for all functions: DC, AC, and ohms. No need to
change cables. Beautifully styled case for professional appearance and functional

utility,

75/8" x 67/16" x

3%".

Carrying handle can be used as
in reading.

CARRYING CASE
Case 859-OP-Black leather
Padded Carrying Case $19.50 Net

RANGES
DC VOLTS
RANGES

0-.5-1.5-5-15-50-150-500-1500

AC RMS VOLTS
RANGES

0-1.5-5-15-50-150-500-1500

PEAK -TO -PEAK
VOLTS RANGES

0-4-14-40-140-400-1400-4000

RESISTANCE
RANGES

0-1000-10,000-100,000 OHMS;
1-10-100-1000 MEGOHMS.

8

7

7

7

a

tester stand to place the tester at 25° angle for ease

Frequencies to 250 MC may be measured with auxiliary Diode. Probe, $7.50 extra. DC voltages to 50
KV may be measured with auxiliary High Voltage Probe. $20.50 extra.

TRIPLETT ELECTRICAL INSTRUMENT

COMPANY, BLUFFTON

(1NIf1

3

HIGH STABILITY.
Meter connected in cathode
circuit of 12 AU7.

FREQUENCY RANGE 15 CPS to 3MC; (Up to 250
MC with accessory diode probe available extra.)

INPUT IMPEDANCE DC Volts 11 Megohms;
AC Volts minimum of .83 Megohms.

0
THE WORLD'S MOST COMPLETE LINE OF

V -O -M'S.

866.8

AVAILABLE FROM YOUR TRIPLETT DISTRIBUTOR'S STOCK

University
reduces
everything
but sound
and coverage!

capacitor to VOM as shown in Fig.
6 (or use SPDT switch) Observe
the time required for the reading to
fall to 36.8% of its initial value.
If the reading takes X seconds to
fall to 36.8' of the battery voltage,
we find the capacitance value by dividing X by R;,,, the input resistance
of the VOM. For example, suppose
we have a 100 -volt battery. If the
VOM is set to the 100 -volt range,
R;,, is 2 megohms. If the reading
takes 80 seconds to fall to 36.8
volts, the capacitor has a value of
40 mfd. Or, if we have a 10 -volt
battery and operate the VOM on
the 10 -volt range, the input resistance is 200,000 ohms. If the reading takes 8 seconds to fall to 3.68
volts, the capacitance value is 40
mfd. This test is accurate only for
capacitors having high insulation resistance.
Measure .001 to

REVOLUTIONARY
NEW UNIVERSITY
DUAL HORN &
ID -75 DRIVER
-150 -WATT SYSTEM,
ONLY 17" DEEP!
The new Model DH is
another unique technical advance from University. The
most efficient ultra -compact
dual short -horn made-engineered to "punch" through
the noisiest environmentsprovides absolute and uniform intelligibility over a wide
area-and it's only 135/8"
deep!
Use the High 'A' Model DH
with any University driveryou'll enjoy maximum power
conversion with any amplifier.
(It can actually reduce your
amplifier requirements by
several, money -saving watts!)
Use it with a pair of ID -75
drivers-you'll have a 150 watt package taking up less
space than any other ex-

treme -power combination
available today!
Rugged, too. Use it anywhere-on land, sea or in the
air. University's exclusive

five-year warranty is your
guarantee of unexcelled performance and reliability.
Write for complete details.
Desk PF -3A 9500 W. Reno,
Oklahoma City, Oklahoma.
,

1/1F-TU-'

UNIVERSITY®
A

DIVISION Of LINO rem(O-vOVLNT. INC.

9500 West Reno, Oklahoma City, Okla.
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E2

.

1

mfd

Use a 2960 -ohm resistor and a
231 -ohm resistor. Connect resistor
and capacitor in series across AC

R

nI%

AUDIO
OSCILLATOR

E3

IR¡

REPRESENTS THE

INTERNAL AC RESISTANCE
OF THE COIL)

Test setup.

f
90°

90°
EI

90

90°
E2

Plot of voltages.
Fig.

7.

Test

setup, plot of voltages.

lengths. Combine into a rectangle,
as shown in the diagram of Fig. 7.
The length for EL is the voltage
across the inductive reactance. We
can calculate the inductive reactance
in ohms by dividing EL by E.. We
calculate the inductance in henries
by dividing EL by 6.28f E2.

Signal Tracing
Half -Wave Probe

The configuration in Fig. 8 is for
a half -wave signal -tracing probe and
Fig. 6. Test setup measures capacitance.

line. Connect VOM across resistor.
Energize capacitor and resistor from
a 115 -volt, 60 -cps power outlet.
Note reading on AC scale and determine capacitance value by referring to Table 1. The tabulation is
for AC voltmeters having a sensitivity of 1000 ohms -per -volt and
operated on the 10 -volt range only.
For VOM's with other AC voltage
sensitivities or for operation on other
ranges, make a new tabulation. Use
while
close -tolerance capacitors
making the new tabulation.

Inductances
Measure Inductance and Reactance

Precision
-ohm resistor and
audio oscillator are needed. Connect
resistor and coil in series across
audio -oscillator output. Connect AC
voltmeter in turn across audio- oscillator output, across resistor, and
across coil.
Observe AC voltage readings in
all three tests. Operate audio oscillator at a frequency of X cps.
Represent the voltages as line
1

can be used with either VOM or
.05

PROBE

TIP

ISK

=

L.:
IN

TO

METER

344

Fig. 8. A half -wave signal -tracing
probe for use with VOM or VTVM.

VTVM. Probe is not intended for
highly accurate voltage measurements, only for general signal -level
checks.
Peak-to -Peak Probe

You can use a peak -to -peak rectifier probe to measure peak -to -peak
voltages of complex waveforms
(Fig. 9). Note that any probe using
semiconductor diodes has a limited
voltage range; therefore, input signals should not exceed about 75
volts peak -to -peak because the
diodes may be damaged.
To Signal -Trace the Sync Section of a
TV Receiver

Use a signal -tracing probe. Connect probe cable to VOM. Apply
probe between circuit terminal under

thank you

This year Raytheon celebrates its 40th anniversary of manufacturing top quality receiving tubes. Your acceptance of Raytheon products has helped make this possible.

During these forty years we have introduced
many new and improved types to provide you
wilh more reliable, better performing and
more profitable products. Millions of Raytheon
tubes serve in critical government and industrial applications as well as in the finest TV
sets ever made.

In the future we will continue to meet your
needs with high quality, low-cost receiving
tubes designed to improve your profits
through fewer call-backs and increased
customer satisfaction.

And, Raytheon will always serve the best
interests of you
the independent service
dealer and technician.

-

RAYTHEON

thank you
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05

IN 344

IMEG
TO VTVM

05

PROBE

IN34A

TIP

Fig.

signal -tracer.

A peak -to -peak

9.

test and chassis ground.
Operate VOM in its DC -voltage
position. Tune in a TV station (or
use a pattern generator). Note the
reading on the DC scale.
If full -wave probe is used, peak to-peak voltage values can be compared with data in the receiver
service literature. If half-wave probe
is used, lesser voltage values will be
indicated, and circuit loading will
be substantial.

Miscellaneous

IN 344

/1
RF
T001
VOM

COIL TAPPED
AT 203

Fig.

10.

An

RF

meter configuration.

I'
4
ANTENNA ROD

IN

344

ANTENNA ROD

Fig.

for

USE 8 5 - FOOT RODS FOR 25-50 MC.
USE I8 -INCH RODS FOR 52-174 MC
USE 6 -INCH RODS FOR 450-470 MC

11. Simple
checking a

field -strength
mobile

?!

meter
transmitter.

Meter

Use a tuning capacitor, tapped
coil, germanium diode, and a .001mfd fixed capacitor. Connect equipment as shown in Fig. 10.
Select a coil (plug-in coils can
be utilized) that covers the desired
frequency range. Calibrate the tuning capacitor by link-coupling a
signal generator to the coil. If a
frosted plastic dial is used on the
tuning capacitor, frequency calibrations can be marked on it.
The RF meter is useful to check
for RF leaks in dielectric -heating
equipment, to neutralize amplifier
stages in transmitters, to check
local -oscillator frequencies, etc.

s The only solid state

Field-Strength Meter

Make a simple dipole antenna
and use a crystal diode. Connect
equipment as shown (Fig. 11).
Place the dipole at a predetermined distance from the transmitting antenna, with the dipole in the
same plane.
Turn the transmitter on and observe meter reading.
This arrangement gives a relative
field -strength indication, which will
be valid only with respect to a reference reading that corresponds to
normal field strength.
S -Meter

You'll need a triode, some resistors, and a potentiometer. Connect
equipment as shown in Fig. 12. The
meter posts are mounted on the
front panel of the receiver, so that
the VOM can be connected whenever desired.
First unplug the DC -amplifier
tube. Connect the VOM test leads
to the meter posts and set the VOM
to its DC -voltage function and 15 volt range (or approximate range).
Try different values of R and select
the value that produces a full-scale
reading on the meter. Next, plug in
the DC -amplifier triode, and short

TENNA-ROTOR®

E
Distributors and dealers are enjoying amazing sales results with the solid state C-225 Tenna-Rotor®.
Its patented phase-sensing bridge circuit is patterned
after scientific test equipment to afford the TV and FM
stereo owner lifelike 'studio' reception.
Alliance Tenna-Rotors are built to handle today's larger
new antennas. They will support, hold and turn any
antenna that can be lifted and placed on them. Careful
workmanship and precision components provide longer
life and dependable, trouble -free operation.
Check the C-225 "plus" features
accurate repeatability
constant synchronization
silent operation
greater sensitivity
Quality features you expect from the world's leading
manufacturer of antenna rotating devices. Sell the line
you sell with confidence
Alliance Tenna-Rotor®!
Order the C-225 and other quality Alliance models today.

-
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"TV's better color getter"
For Complete Details write...
The

ALLIANCE

Manufacturing Co., Inc.
Alliance, Ohio
(Subsidiary of Consolidated
Electronics Industries Corp.)

Circle 41 on literature card

tItO. BRAND NEW FOR '65

NEW EASY -TO -BUILD EICO KITS

/

OVER

100 LABORATORY PRECISION KITS

COLOR TV LAB
THREE COMPACT, PORTABLE INSTRUMENTS FOR SHOP OR HOME COLOR
ADD ONE MORE AND YOU'RE SET FOR FM-MPX STEREO.

TV

EICO 342 FM-MPX
SIGNAL GENERATOR

SERVICING.

FOR PROFITABLE

SERVICING IN

THE FAST-GROWING FM STEREO

MARKET. PROVIDES BOTH A

COMPOSITE

AUDIO SIGNAL
FOR DIRECT INJECTION INTO
MPX SECTION

AND FM RF PLUS
SYNC OUTPUT.

EICO 380 COLOR
GENERATOR
PORTABLE, SOLID STATE

N.T.S.C. STANDARD COLOR
SIGNAL & DOT -BAR GENERATOR (PAT. PEND.). GENER-

ATES 11 DIFFERENT

COLOR SIGNALS, ONE AT A
TIME. PROVIDES N.T.S.C.
COLOR SIGNALS EXACTLY AS
SPECIFIED. TAKESTHEGUESSWORK OUT OF COLOR TV
SERVICING.
KIT ONLY $129.95.
WIRED

WIRED

EICO 369 SWEEP AND

$169.95.

POST -INJECTION
MARKER GENERATOR

OSCILLOSCOPE
ULTRA COMPACT! TAKE IT
ALONG ON SERVICE CALLS.
BRIGHT. SHARP TRACE ON
FLAT -FACE 3 -INCH CRT EXPANDABLE SEVERAL DIAMETERS. FLAT DC TO 4.5 MC/S.
EDGE LIT CALIBRATION GRID.

EASIEST, FASTEST
VISUAL ALIGNMENT OF
FOR

COLOR OR

B & W TV AND
FM RF AND IF CIRCUITS.
FIVE SWEEP RANGES FROM
3-220 MC/S. FOUR MARKER
RANGES FROM 2-225 MC/S.

CRYSTAL MARKER OSCILLA-

TOR. POST INJECTION OF
MARKERS.
KIT ONLY 89.95.
WIRED $139.95.

$149.95.

EICO 435 3-INCH

ZENER CALIBRATOR. OUTPERFORMS 5 -INCH SCOPES

THREE TIMES AS BIG AND
TWICE AS HEAVY. TRUE LAB
QUALITY.
KIT ONLY $99.95.
WIRED $149.95.

G[Jt1A1\"I'I:ls

'1()I );,SSI()i\'
:_

(lUII.I'I'y

THESE FAMOUS BEST SELLERS FROM EICO'S
SELECTION OF 230 KITS AND WIRED UNITS.
EICO 232 VTVM
PEAK -TO -PEAK

r

0

ON ALL 4
FUNCTIONS.

TESTS RECEIVING, SPECIAL
PURPOSE, NUVISTOR AND
COMPACTRON TUBES FOR DYNAMIC CONDUCTANCE. TWO-

WITH
UNI -PROBE®.

,,--.

$29.95.

STEP TRANSISTOR TEST.
KIT $79.95. WIRED $129.95.

$49.95.

WIRED

DC

EICO 1064 DC
POWER SUPPLY

150 KC/S TO 435 MC/S RANGE.
FOR IF -RF ALIGNMENT AND
SIGNAL TRACING OF TV, FM,
AM, CB AND MOBILE. BUILT-IN
AND EXT. MODULATION.
KIT $28.95. WIRED $39.95.

NEW

FOR BENCH

TESTING

EICO SENTINEL 23 CITIZENS RADIO

COLOR & B & W
TV SERVICE &
LAB USE. PUSHPULL DC VER-

TICAL

INPUT. AUTOMATIC SYNC
LIMITER AND

KIT

0-8V/ 0-16V
OUTPUTS.
KIT

$45.95.

WIRED

$54.95.

AMP.
WIRED

$129.50.

IN THE HIGHEST
QUALITY RANK, WITH
43

TRANSISTORS,

19 DIODES. 6 RECTI-

-

METER. LOW
RIPPLE FOR
TRANSISTOR
EQUIPMENT.

$89.95.

NEW EICO 3566 SOLID STATE FM-MPX
STEREO TUNER AMPLIFIER

AND TONE
EQUIPMENT.
VOLTMETER
A M

AMP.

BAL. OR UNBAL.

AUTO RADIOS,
CB, MOBILE

AND

WIDEBAND

0-4.5 MC FOR

W

410

USE. 7 NON SKIP RANGES

V

KIT

TUBES &
TRANSISTORS

MUST FOR
COLOR OR
INDUSTRIAL

A

EICO 460 5 -INCH
OSCILLOSCOPE

EICO 324 RF SIGNAL
GENERATOR

EICO 667 TESTER

FIERS. 112 WATTS
INTO 4 OHMS
72

CRYSTAL CONTROLLED TRANSMIT AND RECEIVE ON ALL 23 CHANNELS. TRANSISTOR
POWER SUPPLY. "S" METER. EXCEEDS ALL
FCC STANDARDS. A BEST BUY AT ONLY
$189.95 WIRED.

MOST COMPLETE LINE
OF KITS AND WIRED
TEST EQUIPMENT, CB
AND HI-FI COMPONENTS.

SEND
FOR

WATTS INTO

8 OHMS.

38-40 DB CHANNEL SEPARATION. AUTOMATIC STEREO SWITCHING.
INTERSTATION MUTING. FRONT-END, IF AND MPX SECTIONS PRE -WIRED
AND PRE -ALIGNED. PLUG-IN TRANSISTORS.
KIT ONLY $229.95. WIRED WITH CAB. $349.95.

r EICO Electronic Instrument Co., Inc.
Flushing, New York 11352

PF -3

SEND 1965 KIT -O -LOG LISTING 230 EICO PRODUCTS.
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FREE

ADDRESS

KIT -O -LOG
I
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STATE
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5000
DC

AMPLIFIER

1/2

65N7

AVE

Bus

5000
METER
BRIDGE
CIRCUIT

METER POSTS
ZERO

Fig.

its grid to ground. Adjust the cath-

ode resistor for zero reading on the
VOM. Finally, remove the short
from grid to ground.
The DC amplifier inverts the
AVC voltage applied to the grid so
an increase in negative AVC voltage
causes an increase in positive plate
voltage and steps up the grid voltage for increased sensitivity. The
VOM deflection is approximately
linear with respect to signal strength,
up to the cutoff point of the DC amplifier tube.

HANDBOOK

HERE'S HOW SYMFACT HELPS YOU:

reee,

Tachometer

covers troubleshooting in
all TV circuits

Obtain the components illustrated
in Fig. 13. (A scope is needed for
calibration.) Connect them as

Each symptom chart in SYMFACT presents in easy-to -see form
each and every possible change that can possibly occur in the circuit as a result of component failure. A symptom photo shows exactly how the CRT screen looks; actual photos of the waveforms
indicate what to expect when using your scope for troubleshooting; a labelled partial schematic portrays changes in DC operating
voltages; and thorough explanations tell how and why the component failed and what other components might cause similar
symptoms. Every SYMFACT now contains six of these symptom
charts for each circuit covered.

ACT NOW subscribe (or renew your present subscription) and

re -

ceive FREE-SYMFACT Vol. 1, as well as up to three extra issues if
you include payment with your o rder.
Start my new subscription
Yes, renew my subscription
with your next issue.
to PF REPORTER.

39 BIG ISSUES -ONLY $10.00
If you include payment with order ... you will receive:
issues for $10.00 D
26 isues for $8.00
13 issues for

39

$5.00

D

OR IF YOU PREFER:

D

36

issues $10.00

24

issues $8.00 D

12

issues $5.00 D bill me

Please check your Business Classification

_

Above rates apply only in
USA, its possessions and
Canada. Add $1.00 per year

for other countries.

NAME

Service
Other (Specify occupation and title)

M

shown.
To calibrate the meter, the scale
is converted to rpm. Use 5400 rpm
for full-scale deflection. (An overlay scale can be drawn, if desired.)
Divide the scale equally into divisions of 900, 1800, 2700, 3600,
4500, and 5400. Set the horizontal sweep rate of a scope to lock in a
60 -cps signal applied to the vertical
input. The scope then sweeps 3600
times a minute. Connect the scope's
vertical input and the tachometer
input to the 6- or 12 -volt ignition
supply voltage where it connects to
the distributor, and start the engine.
At little more than idling speed,
one pip will appear on the screen;
this is a speed of 900 rpm. Increase
engine speed to display two pips, or
1800 rpm, and adjust R2 for an
1800-rpm scale reading on the
VOM. The neon lamp should glow
steadily at speeds over 1500 rpm;
if it flickers at higher speeds, change
R1 to a lower value. Use the scope
to check the meter reading at 900
and 2700 rpm (one and three pips).
If the readings are high, increase Cl
and readjust R2 at 1800 rpm. If
readings are low at 900 and 2700
rpm, reduce C and recalibrate.
The calibration procedure described is for an eight -cylinder engine. If the electrical system of the
1

Please Print

FIRM
ADDRESS
CITY

Independent Radio
Owner, Mgr.
TV Serviceman
E Employee
Retailer with
Service Department
E Industrial Elect.
D Service Mgr.

Connecting arrangement for
VOM as an S meter.

utilizing the

fi/e2/eer

SS)

12.

60K

ADJUST

4K

MORE EXCITEMENT FROM QUAM!

easily handle
any auto radio
speaker replacement
you can

New Quam Multi Tap Speakers in

5"x7", 6"x9", and
4"x10" sizes. Taps
for 10, 20, and
40 ohm
impedances.

QUAM

with Quam speakers and rear seat kits
multi -taps and exact replacements

-

-

Eight speaker sizes handle virtually any auto radio replacement-but size alone
is not enough. You need the right voice-coil impedance-and QUAM has it!
Choose multi-tapped models for stocking convenience; or, for specific applications,
one of the 25 Quam exact replacements. (In addition, any Quam speaker may be
special -ordered with any voice -coil impedance for an extra $1.00 list. This service
is a QUAM exclusive.)
Write for your free copy of the Quam Auto Radio Speaker Replacement Guide,
which gives you complete replacement information on front and rear seat speakers
for auto radio models from 1955 to 1963.
QUAM-NICHOLS COMPANY, 234 EAST MARQUETTE ROAD, CHICAGO, ILLINOIS 60637
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TO 6V OR 500
2V SUPPLY 1W
AT
DISTRIBUTOR

P3

P4

2MFON

TH F

VOM (WITH
BRIDGE RECTIFIER)

PI

015

NE51

OF

MERIT A-2919
STANCOR A-4352
THORDARSON 20A3I

TRIAD

TV ANTENNAS
ADVANCED
ENGINEERING
DESIGN
BEST FOR COLOR AND BLACK AND WHITE

A -4X

Fig. 13. VOM can be used as electric tachometer.

engine used for calibrating the meter
is correctly tuned, the tachometer
can be used to check any eight-cylinder engine which is also correctly
tuned.

SINE -WAVE

DRIVE

Phase Angle Between AC Voltages

Only Colormagic...
has been top -rated by independent consumer publication for broad band performance, gain, front/back ratio, beam
width, impedance match, construction
and ease of assembly.

Only Colormagic...
has FHR which is the exclusive development of GC Electronics for process
applied to all Colormagic series of antennas, to provide a resonating action
within the elements of the fundamental
harmonics of both the high and low
bands.

Only Colormagic...
has the outstanding Award Winning Carton Design in which all Colormagic
series antennas are carefully packed.

Only Colormagic...
has

from

the

endorsement

Philco, one of the

leading

manufacturers
of TV receiving equipment. Colormagic antennas a re recommended and approved for all
Philco TV Color and
black and white installations.

RECOMMENDED

ELECTRONICS

From these examples, you should
be able to develop even more uses
for your VOM. The accuracy of results you get from these tests will be
determined primarily by the accuracy of the VOM and your care in
making the tests. As we pointed out
at the beginning, the VOM is probably the most versatile single instrument you have in your shop, if it is
properly used.

Capacitor
Value
(Mfd)

Approximate
Reading
(AC Volts)

Capacitor Approximate
Value
Reading
(Mfd)
(AC Volts)

0.6

.01
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.004

1.9

.04

4

.4

4

.005

2.5

.05

5

.5

5

.006

3.0

.06

6

.6

6

.007

.07

7

.7

7

.008

3.6
4.0

.08

8

.8

8

.009

4.4

.09

9

.9

9

.01

4.8

.1

10

1.0

10

brochure /

which describes
the entire Color
magic series of

i.

-

ELECTRONICS
Dept: BW

Circle 44 on literature card
PF

Conclusion

.002

400 South Wyman Street Rockford,

80

input of the amplifier which is exactly 180 ° out of phase at any frequency within the response limits of
the amplifier.

.001

antennas.

G C

Capacitor Approximate
Reading
Value
(AC Volts)
(Mfd)

Fig. 14. Test setup for finding the
phase angle between two AC voltages.

COLOR &
BLACK
WHITE
TV INSTALLATION

Write now for free four page

color

EIV

An audio oscillator will be
needed. Connect VOM to measure
each phase voltage by itself, and
then to measure the sum of the
phase voltages, as in Fig. 14. The
amplifier must be energized.
Represent each voltage by a line
length, and combine the lines into
a triangle, as shown. The angles of
the triangle show the phase angles
between the voltages. Note carefully
that the phase angle O between V,
and V2 is customarily specified by
the projection of the line for V,, as
shown. In other words, the phase
angle is greater than 90° but less
than 180°. The phase angle between
V, and V, changes with frequency,
and changes faster at very low and
at very high frequencies. This consideration is of great importance
when troubleshooting negative -feedback amplifiers. Ideally, the feedback circuits should operate to apply
a voltage from the output to the

REPORTER/March, 1965
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HIGH FIDELITY SERVICING...
FAST, EASY, SURE AND PROFITABLE WITH RCA TEST INSTRUMENTS

Checking overall frequency response (RF and IF) in a portable B&W TV receiver using the test instruments described below, pattern on
oscilloscope screen is an overall response curve with dual markers: one at picture -carrier frequency and one at sound-carrier frequency.

FREE!
(A) RCA WR -51A FM STEREO

SIGNAL SIMULATOR
Generates: 4 FM signals-Left

Stereo, Right Stereo, Special
Phase Test, Monaural FM
8
sine -wave frequencies available

separately or for modulating
FM signals
100 Mc carrier

tuneable ± 0.8 Mc to permit selection of a quiet point in the
FM band. 19Kc subcarrier, crystal -controlled within±2cps 100
Mc sweep signal adjustable from
0 to 750 Ke at 60 cps rate
3
composite stereo output signals.
$249.50*
(B) RCA WO -91A 5"

OSCILLOSCOPE
A high-performance, wide -band
'scope-serves as a display type

VTVM. Choice of wide band
(4.5 Mc 0.053 -volt rms /inch
sensitivity) or narrow, high -sensitivity band (1.5 Mc 0.018 volt rms/inch sensitivity).
$249.50*

-

-

You have a chance to win

;C) RCA WA-44C AUDIO

Chevy -Van...
and over 100 additional
peizes...in the RCA 1965
Regional Sweepstakes.
For details, see page 181119
a new 1965

GENERATOR
Generates sine -wave and squarewave signals over range of 20 to
200,000 cps to test audio systems. Used to measure intermod-

ulation distortion, frequency
response, input and output im-

pedance, speaker resonance,
Transient response, and phase
shifts.
$98.50*

(D) RCA WV -98C SENIOR

VOLTOHMYST®

For direct reading of peak-to peak voltages of complex waveforms, rms values of sine -waves,
DC voltages, and resistance.
Color-coded scales differentiate
peak -to -peak from rms readings.
Special 0.5 -volt full scale DC
range for use in low -voltage
transistor circuits. 61/2" meter.
$79.50*

(E) RCA WV-76A AC VTVM

Measures AC voltages down to
0.0002 volt. Decibel scale for
measurements from -40 to +40
db. Built-in amplifier which may
be used separately as a preamplifier. Typical applications: fre-

quency response tests; signal
tracing; measurements of audio

(F) RCA WG-360A STEREO
PHASE CHECKER

A quick, simple, positive way to
check phase alignment of low
and mid -range speakers in stereo

systems. Completely "soundpowered". For use with a VOM,
VTVM, or oscilloscope. $14.95*

level, power level, and gain;

See them all at your Authorized
RCA Test Equipment Distributor.

amplifier balancing and general
audio voltage measurements.
$79.95*

*Optional Distributor Resale Price
All prices are subject to change without
notice. Prices may be higher in Alaska,
Hawaii and the West.

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

The Most T*usted Name in Electronics

.

QUICKER SERVICING
by Robert Glover

as voltage
dividers

TUBES
At one point in a previous article ("How Voltage
Dividers Work"-February 1965, page 52), we discussed why it is necessary to consider a phantom resistance (load) when calculating values and power ratings of resistors for a power-supply voltage divider.
Now, we'll consider the phantom resistance in its true
form. Instead of being a dotted -line resistor on a
schematic, with an assumed value, the phantom resistance we're going to describe is a vacuum tube and
its associated circuit. The total phantom resistance is
often comprised of more than one tube, of course, but
for simplicity we'll concern ourselves with just one.
In this article, we'll explain how a tube is actually
part of a voltage divider. We'll show you how your
troubleshooting time can be shortened if you'll approach
a circuit with this fact in mind. Basic voltage -divider
theory, applied to vacuum tubes, provides a quick way
to evaluate circuit operation.
Tube As Variable Resistance

First, let's explore what makes a tube a variable resistance. Next, let's hook this variable resistance into an
R -C coupled amplifier circuit and see how our divider
theory holds up in an actual circuit.
A triode is a good example for showing a tube as a
variable resistance (Fig. 1). The control grid can be
compared to the wiper contact of a potentiometer. When
the grid is more negative with respect to the cathode,
fewer electrons are able to reach the plate, raising the

plate -cathode resistance. The exact opposite is true
when grid voltage is less negative (more positive) with
respect to the cathode; the effective plate resistance is
lower. Changing the bias of the tube to a more negative
potential and moving the wiper arm toward a maximum -resistance position both produce the same effect;
resistance increases between points A and B.
If we apply B + to either of the circuits in Fig. 1,
we'll find that voltage at point A changes with either a
change in bias (1A) or a change in resistance (1B).
Why? Same old story: Because of the Ohm's-law relationship, a resistance increase causes a voltage-drop increase, also. Change the tube bias in a less negative
direction (1A) and you'll get the same result on voltage at point A as if the wiper arm (1B) had been
moved toward minimum resistance-the voltage lowers.
A so-called tapped voltage at point A in the obvious
voltage divider of Fig. 1B corresponds to plate voltage
in the voltage divider of Fig. 1A. Moving the wiper arm
toward a maximum-resistance position and raising the
bias of the tube to a more negative potential both produce the same effect upon voltage at point A in each
circuit-it increases.
In our look at a triode as a variable resistance, we
must cover more than just bias. Let's delve into the
three main types of bias used on triodes. One is fixed
bias, usually produced by a battery. If the battery output were to decrease, the resistance of the tube would
also be reduced. There is grid -leak bias, which depends
upon the charge a capacitor develops when a signal is
150V
245V
50V

150V
245V
50V

0

50K
150052

50K

150052

250V

(A) Tube circuit
Fig.
82

1.
PF

Grid bias determines effective
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plate

resistance.

Fig,

2.

Cathode

resistor

(B) Resistive circuit

for bias

is

part of

divider.

An exciting new concept in amplifiers! In the new line of
RCA Victor Solid State amplifiers, all components are top -

mounted. This helps dissipate heat, makes servicing easier.

...another advance

from RCA Victor
for better performance,
easier service!

It takes an advanced system of
highest quality components to
make a top -performance home entertainment instrument. Short cuts
or shortcomings anywhere along
the line make it difficult for you to
get top performance out of a setand top performance, not excuses,
is just what a service customer expects for his money.
and
For your peace of mind

...

...

it's good to know that
profits
every RCA Victor instrument is a
fully engineered, fully integrated,
fully tested system of advanced
components. Add your know-how
to this kind of engineering excellence and you're sure of one thing:
satisfied customers every time!
An RCA Data Service subscription, including the service industry
product information digest, "Plain

Talk and Technical Tips," is available from your local RCA Victor
distributor.
See Walt Disney's "Wonderful
World of Color," Sundays.
NBC-TV Network.
xis

MASTE
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in Electronics
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a new money -making,

traffic -building tube tester

applied and the subsequent draining of that charge
through a grid-leak resistor. The amount of bias developed in this method is dependent on the input signal,
but affects the tube resistance much the same as fixed
bias.
The most common method of biasing a triode is
cathode bias. This term is derived from the use of the
cathode resistor to obtain bias for the tube. The voltage applied to the control grid is developed across a resistor in the cathode circuit. The value of this resistor
sets the value of bias.
Again considering the triode as a variable resistance,
we can see how cathode bias can radically affect the
plate resistance of the tube. If the resistance of a cathode -biased triode changes, the first component to suspect is this cathode -biasing resistor.
In A Live Circuit

Now that we've explained the changing resistance of
a triode, we should consider the importance of the
voltage changes that take place as a result.
In Fig. 2A, we've drawn a triode and its associated
components to illustrate how a tube circuit resembles a
voltage divider. To compare this vacuum -tube circuit
with a voltage divider, an equivalent resistive circuit has
been included (Fig. 2B) Notice the three voltage values
at each circuit point marked A. One of these -150
volts-is the normal plate voltage measured from A to
ground. The other two are examples of incorrect voltages that might be measured if this circuit were to become inoperative. Using the three conditions of normal,
high, and low plate voltage, we'll explain how the triode
circuit works exactly like a divider.
Each circuit in Fig. 2 is a series resistive divider. R1
in the equivalent circuit represents the plate supply
resistor of the tube; the tube itself is represented by
R2; R3 is equivalent to the cathode bias resistor.
Across our equivalent circuit in Fig. 2B, 250 volts
is applied, measured between point B and ground. We
would call this the B + supply in an actual tube circuit.
The 150 volts on the plate is developed across the combined resistances R2 (tube) and R3 (cathode resistor),
and is dropped from B + through R 1. Since the value
of R3 is so insignificant in comparison to R2, and is
used only to create a small bias voltage for the tube,
we'll consider R2 and R3 as one total resistance.
.
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Normal Voltage

In our circuit, normal voltage at A is 150. This value
needed to figure the voltage dropped across R1 (plate
resistor). By subtracting 150 volts (point A) from the
total potential (point B) applied across this entire
divider (R1 -R2 -R3), we derive an answer of 100 volts.
Now, using Ohm's law, we can compute the current
flowing in this circuit. Dividing 100 volts by 50K gives
us an answer of 2 ma-the normal current flow. Since
the current in a series resistive circuit (which we have
here) is the same through all the resistances, let's
compute the total effective resistance of R2 -R3. Dividing 150 volts by 2 ma, we find this to be 75K.
Stop and think. Have we done any computation that
doesn't apply to both circuits in Fig. 2? The answer,
of course, is "No." What we have done is find the
normal current value and the effective triode plate reis
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Voltage drops in equivalent circuits tell story.

sistance using voltage -divider theory. Now, we're ready
to tackle abnormal indications.
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Above Normal

To find 245 volts at point A would not be an unusual
trouble symptom. Let's try our wings a bit and check
this out by using divider theory. Fig. 3 shows three
circuits equivalent to our triode circuit. In these, R2
and R3 have been combined in the form of a variable
resistor.
Let's find out why the plate voltage measures 245
volts from point A to ground. Remembering that this
is a series circuit, we subtract 245 volts from 250 (the
supply voltage) and find the potential dropped across
R1 is only 5 volts. Dividing 5 volts by 50K, using
Ohm's law again tells us that only .1 ma is flowing in
this circuit.
Having found the value of current, we can now
divide .1 ma into 245 volts and see that tube resistance
(R2 -R3) is 2.45 meg-an extremely high value, suggesting a completely inoperative tube. All this computing was done on an equivalent circuit, but can you
find anywhere it differs from our triode circuit? "No"
is again the obvious answer.
Below Normal

In the instance represented by Fig. 3C, 50 volts is
measured at the plate of the triode. By again subtracting 50 volts from the 250 applied across the entire series
voltage divider-including the tube-we derive the voltage dropped across plate resistor R1; it is 200 volts.
We have now only to divide 200 volts by 50K and
we'll calculate a current value of 4 ma, to see that current has doubled.
Remember that, with the normal 150 volts at the
plate, the current was 2 ma? Obviously, with only 50
volts developed across the triode and cathode resistor
(R2 -R3), the resistance of these two has somehow
decreased. By dividing 50 volts by 4 ma, we find their
value to be 12.5K-a far cry from the normal 75K
when the tube circuit is operating properly.
Do you see any part of the triode circuit (keeping in
mind that the tube and cathode resistor were considered as one) that differs from the divider? Once
more, the answer is "No." Now, we're ready to proceed
a step further.
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limits, it would indicate (if we were
thinking in voltage -divider theory)
that the resistance of the tube had
increased and was developing more
than its share of the total voltage.
This could be the result of an increase in bias from some cause, an
open cathode resistance, or an open
heater that causes noncónduction in
the tube.
If we were to measure about the
same voltage on the cathode pin as
we did on the plate, an open cathode resistor would be the likely culprit. Normal reading at the cathode

should be only the drop across the
cathode resistor. However, in the
case of an open resistor, the VTVM
internal resistance would complete
the cathode circuit; its resistance is
so large (11 meg) in comparison to
that of the tube (75K) that practically all the voltage would be developed across the VTVM. Sound
strange? Let's look at the equivalent
circuit (Fig. 4), keeping in mind
voltage -divider theory, and find an
explanation for this behavior.
Plate voltage in Fig. 4 measures
245 volts. When we measure from

NOT JUST ONE-BUT

2 FREE GIFTS FOR YOU
When you buy this special package
SARKES TARZIAN Rectifiers
at a special reduced price!

o

Z4.

the tube cathode to ground, we
measure 245 volts, also. The reason
for this is a matter of resistance value ratios in what amounts to a
voltage -divider network formed by
V1 and the internal resistance of
the meter. The VTVM substitutes
for the cathode resistor and is in
series with V 1. The plate resistor
appears inconsequential due to the
extremely small current flowing in
'it-so small it drops only 5 volts.
The high ratio of resistance is
evident; the VTVM is by far the
larger of the two. From divider
theory, we know that the larger voltage should be developed across the
larger resistance; hence the appearance of 245 volts at the cathode of
V 1. With some tube types, this
value might be slightly less than the
plate voltage. The particular voltmeter, the tube itself, and any component variations-all might affect
the reading, but not more than a
few volts.
When we speak of the voltmeter
affecting the cathode readings, we
might consider for a moment a 20,000 ohms -per -volt VOM. This instrument would change the resistance ratio of the "divider," and thus
the voltage measured at the cathode
pin would be 10 to 20 volts less
than with a VTVM of 11-meg input

resistance.
Getting back to our analyzing
of the abnormal voltages, we can
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4. If R3 opens, unusual voltage
be present on cathode of V
1

.

easily see how an abnormal decrease in plate voltage
could also be checked out by divider theory. The cause
could be (1) too much tube current, thus dropping
more voltage than normal across the plate supply resistor and developing less across the tube because of its
lower resistance; (2) too -high a value of plate supply
resistor, thus dropping more voltage than normal even
though current hardly changes; or (3) reduced supply
voltage, which is easily measured and can then be
checked at its source.
Thus, you see, DC divider theory can be an important
clue to deciding in which direction to "chase" that
elusive defect that is changing tube voltages from their
normal values.
In the interest of quicker servicing, we have tried to
make you alert to voltage dividers. We've explored and
uncovered dividers that aren't always readily evident
in appearance. Most of all, we've brought you to the
realization that learning to recognize the simplified form
of something complex is an asset when you seek a reason why some circuit doesn't work at it should.
An old saying among electronics men states: "The
trouble's in there, all you have to do is find it!" That
may have been the case a few years ago, but today it
must be rephrased to state: "The trouble's in there, all
you have to do is find it-fast!" Think dividers-and
you will.

top money maker in
the service business

BOOK REVIEW
Servicing Garage -Door Openers (GDO-1); Jack Darr:
Howard W. Sams & Co., Inc., Indianapolis, Indiana; 128
pages $2.95.

A recent publication from a well-known service
specialist, this book offers yet another opportunity for
technicians. Running the full course from a general
description of garage -door equipment and installation
methods to specific servicing procedures, author Darr
charts a path to full understanding of the timesaving
devices that are becoming more and more popular.
Chapter 1 introduces the novice to various drive systems, motors, radio -control units, and track assemblies.
Chapters 2 and 3 describe basic theory of both transmitting and receiving equipment for GDO's, giving
several typical schematics with circuit explanations.
Special circuits (tone filters, very -low frequency transmitters, stagger -tuned and sharply tuned IF's, and mobile
supplies) are described in detail and supported by many
illustrations. The fourth chapter is devoted to installation of track assemblies, antennas, receivers, transmitters, and drive systems. Several short-cut tuning methods
and other hints provide additional information for the
serviceman or installer.
Servicing data covering test equipment, transistorized
circuits, tuning, tone -coding adjustments for transmitting
and receiving equipment is given in chapters 5 and 6.
Concise instructions for alignment, showing test-equipment setups and special circuits, enable the service technician to effect speedy repairs and adjustments.
Typical of many books on special electronic equipment, "Servicing Garage -Door Openers" is instructive
and interesting, and it provides new areas for specialization for service technicians.
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TOOLS
extra hands
for busy techs
Special purpose types can
save you time and money.
By Cyrus W.
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For many years, electronic -service technicians were
able to perform their work using only a simple assortment of basic hand hools. Diagonal cutting pliers, either
large, medium, or small; a pair of long-nose pliers,
either the stubby or the extra-long type; a pair of electrician's pliers with side -cutting blades; a few screwdrivers for both slotted -head and Phillips -head screws;
about six different sizes of nutdrivers or socket
wrenches; a few alignment tools; and a soldering iron
were all the average technician needed to do his repair
work. However, with the advent of printed -circuitchassis layouts (together with increasing use of transistors and other miniaturized components), a need
arose for newer, more specialized tools and for improvements in basic standard types. Today, commercial
tool manufacturers offer a variety of both standard and
special-purpose tool types. With the varied electronic
equipment today's technicians are required to service, it
is important that all technicians keep themselves up-todate on all aspects of their profession, including the
hand tools with which they must work. Since tool design
changes rapidly, this article will describe some of the
more important changes made in standard tools, and
some of the more useful and interesting new tools.
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Many of the newer tools available today are simply
improvements or refinements of older types. The wire cutting plier, for example, formerly was available in
just three different types-side cut, diagonal cut, and
end cut-in a limited number of sizes. Today, this basic
tool has many shapes and cutting angles in a much
greater range of sizes. This is particularly true of the
very small cutters developed for working on miniaturized chassis and components. Several examples are
shown in Fig. 1. The small, end -cutting plier shown in
Fig. 2 has become extremely useful for close lead trimming in tight areas where ordinary pliers would not
reach. Fig. 3 shows a pair of diagonal -cutting pliers
which have steel springs placed between the jaws to
grasp and hold the clipped ends of wire or component
leads. This plier is very' useful, when complex circuitry
is being wired, to prevent the clipped leads from falling
into the chassis.
Another example of a wire -gripping cutter is shown
in Fig. 4. This is a needle -nose cutter for reaching into
confined spaces; it shears the wire rather than clips it.
The shear -cutting principle eliminates the jarring snap
common to the clipping type, thus eliminating any

just in time for the
fm and uhf boom!
an all transistorized
field strength meter.

Fig. 2

FIg.I

Fig. 3

mechanical shock which could damage delicate parts.
As the wire is being cut, the jaws of this tool grip the
cut end of the wire for instant removal. This plier, as do
many others made especially for precision electronic
work, has pinned jaws to keep the jaws and cutter
blades in precise alignment. It is also equipped with a
spring which opens the jaws when hand pressure is
relaxed.
The diagonal cutter shown in Fig. 5 was designed
especially for working on printed -circuit boards. This
tool trims the lead ends of newly installed components
then crimps the lead against the board to prevent the
component from falling out prior to soldering. Both
actions are performed in one operation.
Among the many long-nose or needle -nose pliers,
special shapes and sizes, especially designed for the
electronics industry, are now available. Many are mechined with rounded edges to prevent nicking or scarring wires and component leads during service work on
crowded boards or chassis. The pliers shown in Fig. 6
illustrate one approach. Such factors are important for
technicians to consider when working on delicate electronics instruments, because wires become weakened
when nicked and can cause future servicing headaches.
The pinned -jaw needle -nose plier shown at the top
of Fig. 6 is a particularly valuable tool in this era of
miniaturization, because it assures perfect jaw alignment when gripping extremely small parts and wires.
Any technician doing a large volume of work on equipment of this nature, such as small transistor radios,
would benefit himself considerably by investing in tools
of this type. Another very useful tool for work in
modern electronic equipment is the curved needle nose
plier shown in Fig. 7. This tool is handy when a technician is working in confined areas.
Screwdrivers have also undergone considerable
change and improvement in recent years. Although the

THE ALL NEW SENCORE FS134

FIELD STRENGTH METER
Once again, you can turn to the roof tops for a fast dollar
in antenna installations. But this time, you can do it the
easy way. No more running up and down ladders, locating
cumbersome AC extension cords, lugging heavy tube
operated field strength meters on the roof, or worse yet,
getting the shock of your life from the AC line as you
hold onto a soil pipe. Here is a new portable field strength
meter to fill your every need in VHF, UHF or FM antenna
installations. Many customers want all antennas on one
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Fig.8
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slotted-head and Phillips-head screws are still the most
popular, an increasing number of special types are
being used, thus necessitating special drivers to fit these
screws. One outstanding example of this is the clutch head screw, requiring the driver shown in Fig. 8. There
are approximately six different sizes of these screws in
use.

COLOR TV Add Color TV Servicing to your skills with this up-tothe-minute home training course

TRANSISTORS

You get the necessary background for semiconduc-

tor technology including characteristics of tunnel diodes, rectifiers
and other solid state devices.Transistor trainer also available.

and take advantage of the growing

profit potential in this area! Train
under the direction of RCA...experts in Color TV.

.,--

,

Z

y

A00
---.

i

rÓ

7t')

O

AUTOMATION ELECTRONICS

MOBILE COMMUNICATIONS

Trains you for the many applications of automation electronics in
industry and government including
Photoelectronics, Digital Computer
Techniques, Synchros and Servo-

Trains you to service and maintain 2 -way radio communications
on land, sea, and air! Gives you
the technical foundation for space

communications!

mechanisms, Automatic Control
Systems, and many more!

Another special type requiring mention is the
Reed -and -Prince screw which, although resembling the
Phillips -head type, is somewhat different, as can be
seen in Fig. 9. It requires a special driver. There are
approximately four most -often -used sizes of this screw.
Screwdrivers featuring screw -holding or gripping devices are not by any means new, but today's complex
chassis and cabinet arrangements require some kind of
gripper to perform reassembly work quickly. Two examples are shown in Figs. 10 and 11. The more conventional spring -grip type is shown in Fig. 10, while a
somewhat different type featuring two, half-round
blades made of spring steel is illustrated in Fig. 11. In
this latter type, the two blades, welded flat sides together, are molded into a plastic handle and enclosed
by a sliding metal tube. At the bit end, the blades flare
outward in a "V" shape when the metal tube is pulled
back. As the tube is pushed forward, the blades are
forced together until they form one single blade that fits
snugly into the screw slot. Pressure from the tube is
then released, and the blades, being made of spring
steel, exert a firm outward pressure against the slot
edges, holding the screw securely.
In addition to the standard one-piece screwdriver,
most tool manufacturers today offer a variety of multipurpose kits using one or two handles into which several different blades can be inserted. These kits are

Take advantage of RCA's Liberal Tuition Plan. You only pay for
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available with a wide variety of screwdriver blades and
nutdrivers-and, in larger sets, additional tools such as
reamers. Some examples of this tool are shown in Fig.
12.
A new combination nutdriver or socket wrench is
shown in Fig. 13. This tool contains four built-in hexagonal sockets in one unit and will fit as many as seven

different-size hex -head screws or nuts, thus enabling the
technician to work on various sizes without having to
fumble for the proper tool. Operation of the wrench is
automatic; the technician simply presses the wrench
against the screw or nut and turns it. The tool automatically engages any screw or nut within its size range.
Tools For Special Uses

Many of the tools available today are designed for
limited, special uses. Despite their infrequent use, many
of these tools are invaluable aids to technicians because
of the time (and additional profits) gained by using
them. An example is the spannernut wrench shown in
Fig. 14. Two sizes of this tool are currently available.
Technicians specializing in servicing small transistor
radios find this tool virtually indispensable for removing
the spanner nuts on the external -antenna and earphone
jacks.
Another special tool being used more and more often
by technicians who service miniaturized equipment is
the clamp or "seizer" shown in Fig. 15. As can be seen,
this tool is used primarily for holding wires together for
soldering, but it also acts as a heat sink to protect
delicate components such as transistors and diodes
from heat damage. It can also be used to retrieve small
parts from hard -to -reach places!
Another example of a heat sink and clamp -type tool
is shown in Fig. 16. This tool works mechanically opposite to the seizer of Fig. 15. When the handles are
squeezed, the jaws open; a spring between the handles
closes the jaws when hand pressure is released.
Wire -stripping tools have been available for many
years and although most technicians are familiar with
them, many still prefer to strip hookup wire with a pair
of "dikes" (diagonal cutters). This method sometimes
seems faster than taking time to adjust the stripping tool
to fit a certain wire size. Several manufacturers have
recently introduced improved versions of their stripping
tools, however, making them a little more useful. An
example is the stripper shown in Fig. 17 which has an
eight -stop gauge permitting instant adjustment to the
correct wire size. A somewhat different type is shown
in Fig. 18; this one has a graduated stop for quick ad -
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as big a field as Color TV. This means more FM -Stereo
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just like having your own FM-Stereo transthe market
mitter on your bench or in your truck. Powered by 115

-

-

-

volts AC, it produces all signals for trouble shooting and
aligning the stereo section of the FM receiver . . . can
be used to demonstrate stereo FM when no programs are
being broadcast. Self-contained meter, calibrated in peak
to peak volts and DB, is used to accurately set all MX129
controls and as an external meter to
measure channel separator at the FMNO OTHER EQUIPStereo speakers.
5O
only
MENT IS REQUIRED.

e

ALIGNMENT, TROUBLE SHOOTING AND
ANALYZING:
FM -RF carrier with composite multiplex audio signal with 38kc suppressed carrier, 19kc pilot and ó7kc SCA signals
Multiplex signal
formed by 60 or 1000 cycle internal tones or any external signal
Full control over left and right channel amplitude (modulation)
External ó7kc SCA signal available for trap adjustment
Composite
signals available for signal injection FM detector
SIGNALS

AVAILABLE

FOR

professional quality

- that's
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america's most popular
tube tester
.

.

because it

finds the
"tough dogs"
others miss!

Fig

Fig.17

18

justment to proper wire size.
Yet another stripping tool, which is also designed for
other uses, is shown in Fig. 19. The wire -stripping
feature of the tool is accomplished with six stripping
holes varying in size from No. 101 to No. 22 -gauge
wire. The tool can also be used for crimping insulated
or noninsulated terminals, and for cutting wire. In addition, recently improved versions also contain a boltslicer. Bolt slicing is accomplished, as shown in Fig. 19,
by screwing the bolt into the proper size threaded hole
(six different sizes are provided) to the desired length,
and then applying hand pressure.
Many manufacturers, in addition to offering specialpurpose wire strippers, will also provide (on order)
standard wire -cutting pliers having one, two, or three
various -sized skinning holes between the cutting blades;
an example is shown in Fig. 20.
Repair work on small transistor radios and other
miniaturized equipment can be speeded up considerably
with tools such as the tweezers shown in Fig. 21. These
are available in many different jaw shapes, including
one with angularly offset jaws. This tool facilitates the
handling of small components in hard -to-reach places.
Summary

THE NEW SENCORE TC130

MIGHTY MITE III TUBE TESTER
New in looks and compactness, updated with many exclusive features. The MIGHTY MITE tester, long America's
most popular tube checker because it has the versatility
and reliability professional servicemen demand! The
more than 2,500 tubes
MIGHTY MITE Ill checks them all
plus picture tubes, including the new frame grid tubes
(has four extra sockets for latest tubes). It's fast and
thorough, checks for control grid leakage, then, with the
flick of a switch, tests for interelement shorts and cathode
emission at full operating levels. Uses costly moving coil
meter for high sensitivity (100 megohms) to find those
"tough dog" tubes other low -sensitivity
testers miss. In versatility, reliability, portability and operating simplicity, the TC130 is $
50
your best buy in tube checkers at

-

This article has covered only a few of the standard
and special hand tools available today, the use of which
could result in saving time and money. The subject matter has been limited only to commercially available
tools. PF REPORTER invites any of you knowing of
special shop -built time -saving tools or techniques, however insignificant they may appear, to write the editors
describing the tool, its purpose, and how it was fashioned, and sending a photo of the tool. Any such device
considered unusual and interesting will be given coverage in future issues for the benefit of all readers.

COMPARE THESE MIGHTY MITE III FEATURES:

Unique
all frame grid tubes
Checks
circuit tests for inter -element shorts, each and every element
cathode emission at full operating levels
Checks control grid leakage
at 100 megohms sensitivity, like "eye tube" testers.
Simplified
Speed -indexed set-up cards greatly reduce look -up time
panel layout speeds checks, prevents errors
Burn -out proof, stick Styled for
proof meter
Sturdy, all -steel case, rubber feet
modern, professional look

tower voltage for Nuvistors and

- that's

IVCOF=Z
professional quality

the difference!

ADDISON, ILLINOIS
426 SOUTH WESTGATE DRIVE
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trade Old TE
for New
By Ed

The cost of living is rising. And,
so are the costs of doing business.
One of the most significant-and
important
expenditures that accrue to the radio -television -electronics service technician is the expense connected with test equipment.
The cost is great enough to the
serviceman who is just getting into
business, but often surprising is the
expense of keeping test equipment
up-to-date and modern. A few years
ago, any technician worth his salt
could get by with a VTVM (or
VOM), a signal generator, and a
tube tester.
Then came television, and a lot
of new tubes and components. The
tube tester no longer checked the
new types. The old radio signal generator would no longer do the job;
more frequencies, greater accuracy,
and increased stability were necessary in the signal generator for TV
work. The need for an oscilloscope
became obvious. For the really competent, a sweep generator became a
necessary item. Through those years,
dozens more time-savers have been
developed: sweep-circuit analyzers,
video, dot, and linearity generators,
flying -spot -scanner video generators,
components testers of both the
quick -check and sophisticated variety. The range of test equipment
was becoming complex, difficult to
choose from, and expensive.
More recently, color television,
stereo FM, stereo hi-fi, CB, and
many other devices have been added
to the types of equipment the consumer -electronics servicing specialist
is called on to service. No longer is
it possible to service "by guess and
by gosh." The technician either
procures the instruments he needs
to do a good job, or relegates himself to the class of technicians

-

Torre!!

thought of generally as mechanics.
A few, not concerned with time,
profits, or customer satisfaction,
continue to get along without "complicated test equipment." Those who
are concerned with their ability and
image, however, have found some
way to obtain the equipment they
need.
Obsolescence

The initial cost of equipping a
service shop is considerable. With
the field of electronics advancing so
rapidly, however, buying equipment
at the start is only a small part of
the total problem. Equipment must
be kept up-to-date, and there seems
to be a continually arising need for
equipment to generate new signals,
perform new functions, or otherwise make the serviceman's job possible.

For example, new tube types are
being developed almost faster than
the serviceman can learn of them.
Changes are therefore necessary in
tube -tester roll charts, and sometimes in the testers themselves. New
circuits in color sets seem more and
more to demand modern equipment
to keep them in working order. As
viewing standards rise, a serviceman
must have equipment to do each job
really well-especially jobs such as
alignment, demodulator adjustment,
etc. Stereo FM demands that conscientious service technicians must
have adequate signal -generating and
test equipment.
Improved test equipment itself
plays a part in this constant obsolescence of older units. In the field
of oscilloscopes, the time was when
an oscilloscope that would pass 100
kc without distortion was fine. TV
waveforms suddenly made it necessary that the scope's vertical amplifier handle frequencies at least in

the order of a megacycle or so. And
now, with color, it is necessary that
any serious color technician have a
scope capable of passing at least
3.58 me without attenuating.
Without going further, it is easy to
see that obsolescence in your test
equipment lineup does not always
develop from just the fact that your
instruments are chronologically old.
New developments make older instruments obsolete. Improved performance standards among the
equipments that must be serviced
demand better specifications in the
test equipment that will be used to
service them. The serviceman who
doesn't take this obsolescence factor
into consideration is doomed to a
back -alley operation, and is doomed
eventually to obsolescence himself
simply because he will not be qualified or equipped to work on the
equipment his customers will be
bringing to him.
An Upgrading Program

The forward - thinking and successful service - business operator
must plan ahead to prevent the
obsolescence we've described. It
should be obvious that, if a regular
upgrading program isn't followed, it
would be easy to fall into the dol drum of ignoring developments in
the field and in test equipment.
A specific, well-planned program
of test equipment upgrading will
pay untold dividends for the practical service technician. This can take
several forms. The two most appropriate programs seem to be
either a periodic modernization of
existing instruments (in addition to
normal preventive maintenance and
calibration procedures) or periodic
purchase of new instruments to replace those that have become outmoded.
Periodic modernization can be
considerably less expensive than
purchasing new instruments, but
cannot always really get the job
done. For example, there is no way
to make a color -bar generator out
of a signal generator. True-special
modifications to a square -wave generator and a signal generator can
combine the two to give you some
sort of color -bar presentation; or a
minor modification might convert a
signal generator to a simple rainbow generator for color. But none
of these expedients will take the
March, 1965/PF REPORTER
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place of a good color-bar generator
-one that is compact, stable, and
accurate beyond any jury-rigged or
haywired servicing makeshift.
On the other hand, a really good quality older scope can sometimes
be modernized enough to make it
usable for color work (see "Modernizing Your Scope" on page 1 of
this issue). Modernization of this
nature must be carried out in strictly spare time, or it quickly ceases to
pay. Frequently the same amount
of time, spent servicing sets, could
easily pay for a more modern scope.
Modernize if it is appropriate, but
don't fight it-when an instrument
has "had it," get rid of it and buy
something more appropriate for the

professional kind of servicing you
do.
But periodic purchase of new
equipment brings up another problem-where is the money going to
come from? There is only one surefire means of having money available for new and more modern test
equipment when you need it for
them. This is a device called the
depreciation account.
Your tax attorney-or you, if
you prepare your own tax formsno doubt deducts a certain amount
of money each year for depreciation
of test equipment and other capital
goods. In many small businesses,
however, this is handled only as a
bookkeeping transaction and little

of the money is ever actually used
to replace instruments (the true reason for the depreciation allowance)
Human nature being what it is, it is
very easy for this money to be
spent for something else; but, when
it is spent for something else, it actually represents an erosion into
your capital, because this money
should have been set aside for
eventual replacement of the test
equipment or other capital equipment that is being depreciated.
Don't forget-it really is depreciating (especially in the case of test
equipment) because it is going
through stages of technological obsolescence as well as just aging.
With proper maintenance, the ef.

NEW `CONTROLLED INCIDENT WAVE'* ANTENNA

New! Winegard TRACKER

all-channel UHF Antenna
BRINGS HUNDREDS OF THOUSANDS OF TV VIEWERS INTO
RANGE OF GOOD UHF RECEPTION FOR THE FIRST TIME.

The TRACKER, in combination with Winegard's all -new UHF 212
Transistorized amplifier, is the biggest contribution to UHF
reception in a decade.

Brings new plus profit opportunities for thousands of Winegard
dealers.

U540 TRACKER
Gold Anodized

- $29.95 list

HERE'S THE PHOTOGRAPHIC PROOF OF TRACKER'S TREMENDOUS PULLING POWER. EACH OF
THESE STATIONS WAS PICKED UP ON THE TRACKER INSTALLED IN OUR BURLINGTON, IOWA LABS!

i rlrtl.lUn.
}naro.n

Peoria
75 miles away

Springfield
110 miles away

Peoria
75 miles away

NOW UHF WITH THE SAME LONG
DISTANCE RANGE AS VHF
With the development of the Winegard Tracker antenna
and UHF 212 transistorized amplifier, UHF has been
brought within reach of thousands of customers in your
area who were outside UHF reception. This opens a new
source of profits to Winegard dealers in the sale of UHF
antennas, amplifiers, converters and other UHF accessories.
*At the Winegard laboratories, our engineers have discovered

a new and more efficient way to focus the reflected signal
(incident wave) on the collector element. For the first time,
this made possible a UHF antenna with as good a signal capture ability as a VHF. The first antenna designed around the
"controlled incident wave" principal is the Tracker.

which you are depreciating on a
straightline basis at the rate of
$1200 per year. This means you
should each month deposit $100
into your special depreciation savings account. At the end of the first
six months, assuming your bank
pays 3% interest, you will have a
total of $609. At the end of twelve
months, you'll have over $1227, interest and all. Thus, if you were to
use this money to replace old test
equipment at the end of each year,
you would have an extra $27 to
spend.
The important thing, though, is
that you actually have the $1200
you've laid aside to improve your
test equipment setup. Without your

fects of age can be minimized or
almost eliminated, but nothing whatever can be done about technical

obsolescence.
Consequently, you must guard
against letting this erosion affect
your financial position. If necessary,
put the money you allow for depreciation into a separate savings
account. This system has been used
successfully by several service businessmen, and is very effective. In
fact, as the money accumulates in
the savings account, it draws interest-extra dollars that can be applied toward the purchase of equipment.
For example, suppose you have
$6000 worth of test equipment

special savings account, you might
have spent the money for something
else and thus actually have chopped
away at your capital structure.
Another means of obtaining
money for new test equipment, or
at least some extra money, is to find
a way to sell older units. Don't just
put them on a shelf and let them
collect dust, because there they will
do no one any good. Consider selling some of your obsolete instruments to experimenters or to students who are not yet ready for the
more sophisticated instruments you
need in your professional servicing
business. Keep in mind that the few
dollars you get for an old instrument are worth a lot more than the

T H E RAN G E of ordinary UHF antennas!
How good is the Tracker? With pre -amp, it's actually
17 times more sensitive than ordinary UHF antennas.
While other high gain antennas maintain high gain for
only about 30% of the band, the Winegard Tracker has
extremely high gain across all UHF channels 14-83. The
Tracker does not favor some channels at the expense of
others. Trackers' exceptional VSWR of 1.5: 1 or better
on all channels is the best 300 ohm impedance match yet
obtained on a broad band UHF antenna. It's an amazing
antenna that will extend the range of UHF far beyond
what you have previously known.
UHF -212 Amplifier
$44.95 list

ADVANCED CONSTRUCTION FEATURES
Tracker is factory
pre -assembled, has

one-piece mast
clamp . . . light
weight . . . ALL

ALUMINUM (NO

STEEL). GOLD

ANODIZED for all
weather protection.

COMPACTLY
PACKAGED
All elements unfold

... snap in place

in seconds with
Winegard's new
snap -lock automatic
hardware. Box size
45"x7"x41A".

\
NEW UHF -VHF
COUPLER CA 283
Serves as
coupler or splitter
for channels 2-83.
List $4.50.

-

New UHF -VHF
PIGTAIL SPLIT-

TER (CS-283)Attaches to beck
of set. Separates
UHF -VHF to proper terminals. List
$3.00.

NEW

SUPER

-2

set
COUPLERS
CC200 list $4.50,4
set CC400 $5.50.

NEW

MATCHING

-

TRANSFORMER
for
(TU -1483)
channels 14 to 83.
75 to 300 ohm.
List $5.00.

ANTENNA

UHF

AMPLIFIER (UHF-

110X)-Single

transistor amplifies channels 14-72
only. List $34.95.

NEW WIN EGA RD UHF 212 TRANSISTORIZED AMPLIFIER
MOUNTS ON TRACKER.

For fringe and difficult reception areas, Winegard's new
UHF -212 Twin Transistor amplifier maximizes the pulling power of the TRACKER to bring UHF signals to
areas that previously could receive only VHF. It boasts
an extremely high gain across all channels, 14-83, with a
bandpass of 460MC to 900MC, yet the noise measured figure does not exceed 7DB even at the high end of the band.
The circuitry of the UHF -212 is completely enclosed in
a black polystyrene, weather-proof housing with pre notched twin -lead slots. Included is a unique 5 -way
mounting bracket for easy attachment to any UHF
antenna boom or mast, under a roof eave, on side of
house or wall. Separate power supply draws only 1.4
watts, plugs into any 117 VAC, 50/60 CPS outlet, and
includes a detachable mounting bracket.
Try the TRACKER and UHF 212 now. See for yourself the best -performing UHF antenna and pre -amp on
the market. Write for spec. sheets today.

Win egard Co.

UHF-1107-trans-

lator model. List
$34.95.
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ANTENNA SYSTEMS

3000- 0 Kirkwood

Burlington, Iowa

Table
30%
yr.
$20
45
90

40%
1 yr.
$ 30
60
120

New Price
$ 50
100

200

1.

30%
3 yr.
$15

2

dust and corrosion it will collect on
a shelf or in a basement. You know
you'll never use it again-turn it
into cash.
Trade -In vs Modernization

There are several factors that
must be considered when you are
trying to decide whether to buy new

Beyond
$10 or less
25 or less
50 or less

30
60

equipment or modernizing your old
gear. What factors are involved in
modernizing the unit? How much
time will it take? What will be the
cost for additional parts? How will
the unit perform afterward as compared with a newer version of the
unit that you could purchase? All
these questions have to be answered
in making a decision between mod-

alb

ROHN
The

mori Famous /Name in

TOlWIRC of ALL K/NDS.J
Here are the advantages you get
when you insist on
ROHN TOWERS
LARGEST FULL RANGE OF TOWERS-you can get anything from home TV and amateur radio towers to
heavy-duty communication and micro -wave towers.
Included are 500 foot self-supporting towers, 1,000
foot guyed towers, "fold -over" and crank -up towers.
Regardless of your needs, ROHN can supply it.

UNQUESTIONED LEADERSHIP IN DESIGN AND MANU-

FACTURE-you get the latest in advanced tower engi-

neering. All communication towers are engineered
to EIA specifications, and are proved by thousands
of installations. No other manufacturer can surpass
the quality and fine reputation of ROHN.
QUALITY MATERIALS AND WORKMANSHIP-Only highest quality steel is used which fully meets the speci-

fications for the job. ROHN towers are hot -dipped
galvanized after fabrication-a feature ROHN pioneered!

SERVICE WHEREVER YOU WANT IT-ROHN representatives are world-wide. Complete erection service for
communication systems, broadcasting, micro -wave,
and other needs is available; also competent engineering service to help you.

Settle for the BEST in TOWERS-ROHN-today the
world's largest, exclusive manufacturer of towers of
all kinds!
Also available: Rohn Lighting Kits, Microwave Passive Reflectors, Tower Installation Service and En-

gineering Assistance. Representatives World -Wide
to Serve You.

For your needs, contact your local ROHN salesman,
distributor or dealer; or write direct for information.
HANDY COUPON INDICATING YOUR
SEND THE

Send me complete literature on the
Home TV Towers

E

NEEDS

ROHN

Manufacturing
Co.
BOX 2000
PEORIA, ILLINOIS
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Communication Towers
MicroWove Towers

following ROHN products:

1

Amateur Towers
AM -FM Broadcasting Towers
Government

Nome
Firm
Address

City

State

"World's Largest EXCLUSIVE Manufacturer of Towers; designers,
engineers, and installers of complete communication tower systems."

J

ernizing or replacing an instrument.
The factor of time is probably
greatest in the busy shop. If you
have a lot of time that is not spent
servicing for customers, it is quite
easy to justify spending the time to
modernize old test equipment. In
fact, this could be a very profitable
way to spend time otherwise wasted.
On the other hand, if you could be
taking in $5 to $7 an hour repairing equipment for your customer,
you are losing that amount every
hour you spend monkeying with
some piece of obsolete test equipment. If your time is fully occupied
with servicing, you'd be much better
off, and quite a few dollars ahead,
to buy a new unit and get rid of the
old one.
Another significant factor is the
expense involved in modernizing a
particular instrument, which must
be considered against the extra dollars that will be earned by the instrument when it's modernized. Expenses for modernizing consist primarily of the cost of parts. Some
such projects are quite elaborate,
and require such expenditures that a
new instrument would cost less. A
careful calculation of parts costs
should be made before any extensive modernization is undertaken.
You might find that the same number of dollars, added to whatever
you might sell the old unit for,
might go a long way toward purchasing a new one. Add to this the
time factor we've already discussed,
and you might have the price of a
new instrument almost before you
started. Obviously, if expenses are
so high, the answer would be to
buy a new unit.
Also of considerable importance
is the performance of the unit after
it has been modernized. Can it be
modernized capably enough that it
will perform as well when completed as a similar instrument purchased new? Do you have the facilities for calibrating it correctly? Modification of many units requires considerable care and understanding of
the instrument. Be very sure you're
qualified to undertake these steps,
or have adequate instructions for
doing so, before you become involved in such a procedure. You
might wind up with a unit that was
worse off for being "modernized."
One of the strongest arguments
for new equipment, as opposed to

modernizing old, is that new equipment has many new features that
can't be added to the older units.
For example, an older video dot -bar
generator probably doesn't have
color bars. Your older color-bar
generator may not have color -gun
killers. You may want a keyed rainbow pattern in place of an
NTSC pattern, or vice versa. A particular video generator may incorporate a flyback tester. A modern
VTVM may have features that
don't exist in older units. All of
these and many other factors must
be evaluated when you're considering the pros and cons of modernization versus trade-in.
Trade -In Plans
As we mentioned earlier, one
method of financing modern equipment is to sell off some of your older units. On the other hand, you may
not have a ready buyer for such
units.
One method of selling your instruments would be to place a 3" x
5" card ad on the bulletin board at
your local distributor. Most distributors have some means of putting
information such as this before
other dealers who frequent the store.
You might take an ad in your local
association newspaper or newsletter;
such ads are generally seen by most
of the service people in the areaat least those who are affiliated with
the association.
Other distributors will frequently
sell your used equipment on a commission basis. One we know has a
10% fee. His plan operates as follows: If you have an old piece of
test equipment you want to trade
for a new one, he will simply sell
you the new one and put your old
one on his shelf. You set the price,
and if and when it sells he keeps
10% handling charge and credits
the rest to your account. If, at any
time before he sells it, you have an
opportunity to sell it yourself, you
can take it from his shelf and you
owe him nothing. Such an arrangement is quite a service for technicians who wish to get rid of unneeded test gear.
Some distributors offer a reasonable trade-in allowance on old or
used test equipment. However, keep
in mind that test equipment values
depreciate rather rapidly, and you
shouldn't expect to obtain any great

It's spring
TV tuneup

time again!
Now that the snow's off the roof
Get the snow off the TV screens
reception, by
replacing damaged antennas and
adding a Blonder -Tongue TV
signal amplifier, Golden Dart UHF
antenna or the new solid-state
UHF converters.
Put new snap in TV

An excellent profit opportunity
for service -technicians. Get
details on the 2nd Annual
"Blonder -Tongue Spring TV
Tuneup" from your distributor.

Bi

BLONDER -TONGUE

9 ALLING STREET, NEWARK, NEW JERSEY 07102
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amount of dollars for old instruments. First of all, your distributor
will probably mark it up a few per
cent in order to make a fair profit
for having handled the unit. Generally, he will decide what he can
sell your instrument for, and then
offer you about 20% less. Even that
is a mighty small margin of profit.
The chart in Table 1 gives you
some indication of probable trade-in
values for your test equipment. The
figures in this chart are based roughly on 40% reduction in value the

first year and 30% reduction for the

second and third. Beyond that the
value will depend very much on
whether the unit is actually obsolete
or whether it is just well used.
Items of test equipment that cost
over $150 new sometimes don't depreciate as rapidly as those in the
chart. Again, however, this depends
very much on the instrument itself
-whether or not it is actually obsolete, and what condition it is in
at the time of sale.
One thing you must keep in mind:

With technological advances taking
place as rapidly as they are, test
equipment is going to become obsolete more rapidly than ever before.
For this reason you'll want to be
very certain that new equipment you
choose is as obsolescence -proof as
it is possible to make it. No test
equipment manufacturer can bat
1.000 in this particular category,
but careful engineering can go a
long way toward preventing the instrument from becoming prematurely obsolete.

Dealing With Your Distributor

MERCURY INTRODU

Model

1101
will test

TUBE TEST

the NEW
DECALS

2 -POINT TEST P

will test
the NEW

ering fea-

ture is

7-PIN
NUVISTORS

your greatest safeguard

against obsolescence
assures a 100% short test
(shorts are one of the most
common causes for tube
failure)...they cannot get by
the Model 1101
assures that all sections
of multi -section tubes will
be fully tested
No other tube tester in the
Model 1101 price range
can make the
claims.

will test
the NEW
MAGNOVALS

etwill
test
all popular

PICTURE
TUBES

,

and
TESTS ALL RECEIVING
for:
PICTURE TUBES
V Dynamic cathode emission

I/ Shorts and leakage
and gas
V" Grid leakage

The new Model 1101 reflects Mercury's long years of experience in

producing tube testers. Nothing
has been spared, engineering -wise
or production -wise in making the
Model 1101 the technician's best
tube tester buy. It actually sells
for considerably less than the nearest competitive tester, yet it tests
more tubes than many tube testers
costing hundreds of dollars.
Mercury has housed the Model 1101
in an extraordinary lightweight,
sturdy airplane luggage design

case. You'll be proud to carry the
smart looking Model 1101 with you
on calls ... and you'll appreciate
the time it saves you as you test
and sell more tubes.

See your parts

banker.
A PORTABLE

MASTERPIECE

113/8" x

111

PF

31/4"

case.
Weighs only
4 lbs.

Also tests Novars, Nuvistors, Compactrons, 10 -pin
types, battery type tubes, auto radio hybrid tubes,
foreign and hi-fi tubes and most industrial tube
types
EXCLUSIVE... Meter bridge circuit provides accuracy found only in tube testers costing
hundreds of dollars Shorts are detected in tubes
even where internal pins are tied or heater is
tapped
Provides more tube sockets-including
Decal, Magnoval and 7 -pin Nuvistor sockets Sockets are of long-lasting phosphor bronze construction
EXCLUSIVE... pin -straighteners for all tube types
mounted on panel Two tone etched aluminum
panel always retains its handsome appearance
Shorts and grid leak indicator Neon jewel power
indicator CRT cable sheathed in
matching gray
31/err D'Arsonval
type meter is extremely sensitive
t
yet rugged...protected against accidental burn -out Includes the most
Net
complete tube chart in the field

_pffeneilize7 ELECTRON/CS
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Conclusion

Modern,
scuff -proof
gray 85/e" x

'49 95

distributor... write for complete Mercury catalog
tr

When you get ready to purchase
new test equipment, decide what
functions you need for your particular servicing operation and allocate
your test-equipment money accordingly. Buy the very best equipment
you can afford, and no more. Read
the ads, search the catalogs, write
for spec sheets, talk to your distributor (and read the regular analyses
of test equipment you find in PF
REPORTER) all of these steps will
acquaint you with features that
you'll buy.
Once having decided, take your
money in hand and go see your distributor. Talk to him about your
particular servicing situation. If you
need more equipment than you have
money for, talk to him about that,
too. Perhaps you might even want to
talk that situation over with your

CORPORATION

manufacturers of quality electronic products

Roosevelt Avenue, Mineola, New York

See the Mercury Electronics Corp. exhibit April 2-4 at the
Electronic Parts Show ... Booths N403/N-405, New York Hilton
REPORTER/March, 1965

Test equipment is a costly but
necessary investment. To have the
test equipment you need, and so
you won't have to put up with obsolete or outmoded instruments,
prepare a regular plan for updating,
upgrading, improving, and modernizing your lineup of test equipment.
The money for it will be available
if you manage properly.
Once you've decided to obtain
new equipment, take your money in
hand (or get some if you haven't
any) and go shopping for the best
instruments you can find that will
do the kind of job that you as a
competent serviceman want your
customers to have. Trade off that
old equipment, and replace it with
new; a well-equipped service shop
is a reasonably sure sign of a conscientious and generally prosperous
service -shop manager.

It's doubtful that any competent
technician who takes his servicing
ability seriously would try any
longer to get by without an oscilloscope. Most have long ago become
familiar with this important servicing
tool; indeed, with color TV, multiplex FM, and stereo hi-fi to contend
with, it is nigh impossible to get
through a single workday without
having to fire up the scope to examine one waveform or another.
The reason for this acceptance of
the scope is the realization that
electronics equipment has become
more complex. Complicated signal
systems can be studied only with the
help of a good wideband oscilloscope.
But time marches on! Equipment
that today can be serviced very adequately with a scope, VTVM, and
some special generators, are already
being replaced section by section on
the drawing boards by modular
units that are "grown" as integrated
components (see PF REPORTER
May and September 1963) An entire audio section can be grown on
a slab of semiconductor material no
larger than the head of a tack.
What kind of servicing techniques
will be required for these sets of the
future? In many respects, techniques
similar to those used with presentday equipment. The main difference
will be in the more exacting criteria,
and servicemen will need the ability
to analyze waveforms more closely
and completely. Circuit measurements that can be ignored nowadays
.

(A) Spot resting; not triggered

(B) Scope triggered
Fig. 1. Trigger control of a CRT beam.

Learning about

In its simplest form, it is a conventional scope with the sweep oscillator biased beyond cutoff. No horizontal deflection occurs until a sync
(trigger) signal rises sufficiently in
amplitude to bring the sweep oscillator out of cutoff. Then, the beam
deflected once by a single sawtooth cycle. The beam then rests
until the sync signal rises once again
to the triggering level. This characteristic is illustrated in Fig. 1.
This triggering might seem to be
a minor feature, but it actually has
considerable utility. An example in
Fig. 2A shows an NTSC color -bar
waveform displayed at a 7875 cps
sweep rate; the color burst is highly
compressed. If we speed up the horizontal deflection rate, we can expand the burst as seen in Fig. 2B.
However, the burst display is overlapped twice by bar signals. On the
other hand, consider the display obtained with a triggered sweep (Fig.
3) . If the sweep oscillator is triggered by the horizontal sync pulse,
a full -screen burst display can be
obtained.
Why is there no overlap in Fig.
3? It is because the beam deflects
only once for each horizontal sync
pulse, regardless of sweep speed.
Since sweep speed can be set at any
value, we choose a speed which fills
the screen horizontally with only the
burst display. Unlike in a conventional scope, sync lock is unaffected
by changing the scope's horizontal
sweep speed. In other words, the
horizontal deflection controls are in is

TRIGGERED -

SWEEP
Scopes

Facts to acquaint you with the
advanced version of the
modern oscilloscope.
By M. R.

Gordon

in practical servicing will become
of paramount importance in sets
where you can't take a component
loose for testing because it is just
part of a unit that is smaller than
the present-day component itself.
Your oscilloscope is going to
play an important role in servicing
these more sophisticated circuits,
but not the old standby unit that
serves you in such good stead these
days. Instead, competent servicers
of modular sets will be calling on a
more sophisticated piece of wavethe
form -analyzing equipment
triggered -sweep scope. Therefore, if
you're going to be one of those who
services the electronic units of the
future, you'll be needing to get acquainted with this advanced version
of the modern oscilloscope. (Thousands of them are already in use in
many facets of the electronics industry, so they are nothing really
new or unusual, but the average TV
serviceman has had little encounter
with this particular type of scope.)
This article will introduce you to
the concept of triggered -sweep
scopes and familiarize you with how
they operate and how to set one up.
They're not so very different from
ordinary scopes in many respects,
so you'll find them not difficult at
all to understand.

-

(A) 7875 -cps sweep

Why Triggered Sweep?
What is a triggered -sweep scope?

(B) Sweep speeded up
Fig. 2.

Version of NTSC bar signal.
March, 1965/PF REPORTER
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dependent of the sync triggering
controls. If desired, you can speed
up the horizontal sweep until one
cycle of the burst spreads across the
full screen; sync action is absolutely
unaffected.
When the retrace blanking voltage
is disabled in an ordinary scope, expanded waveform detail is visible on
the retrace as well as on the main
trace-as seen in Fig. 4. This is

.:1;'y4i;
.

.

.

TYPE L . . . for long, long
years of service life ask your
distributor for PLANET LYTICAPS,
the universal replacement type
electrolytic capacitor. Available
in a wide range of capacities
in voltages from three to five
hundred. LYTICAPS are "Engineered for Quality".

Waveform Detail

Fig.

3.

Color

viewed on

PLANET SALES CORP.
225 Belleville Ave.
Bloomfield, New Jersey

Circle 56 on literature card

NEW PRICES from

a

subcarrier sample as
triggered -sweep scope.

because the retrace is always more
rapid than the main trace. This is
not a very practical method of analyzing waveform detail, however,
principally because the retrace is so
dim. Moreover, it is difficult to adjust the sync controls in an ordinary
scope to bring the desired portion of
the waveform into a viewable position on the retrace. However, this
primitive type of waveform expansion serves as an introduction to the
way it's done with triggered -sweep
scopes.
Brightness Considerations

the oldest, most
Atlike

widely proved and
sold radio and TV

lubricant
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oz. bottle
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When a small portion of a waveform is greatly expanded by increasing the sweep frequency (speed),
the beam travels much faster on the
screen. Consequently, the waveform
appears comparatively dim, as it
does in Fig. 3. This brightness reduction is inevitable in simpler
triggered -sweep scopes
the highvoltage power supply operates at
1 to 1.5 kv. Even when the brightness control is advanced to maximum, the pattern cannot be made

-

2.79
LIST
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Quietrole is your guarantee of the
most effective, quick silencer of
the
noisy radio and TV controls
quality product that is a top value.
Get Quietrole at quality jobbers.
Some territories available for
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Experienced Representation.
nulartured by
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Company
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clearly visible.
If the accelerating voltage were
doubled in the ordinary scope used
for Fig. 4, the retrace display would
be more visible. On the other hand,
we would still have the problem of
getting the desired portion of the
waveform to fall exactly at the retrace interval. This is a very touchy
and sometimes impossible adjustment with the sync circuits in most
service scopes. Note also that the
section of waveform displayed on
the retrace is reversed from left to
right.

Fig. 4. A signal shown during retrace.

From this introduction, it is evident that ordinary service scopes are
often limited in analysis of complex
waveforms. Detail may be so highly
compressed that it appears only as
a blur. On the other hand, highspeed details may be completely invisible.

Consider square -wave testing.
This important area of analysis has
been all but ignored in service work
-simply because ordinary scopes

11111111

111111111...44

Fig. 5. Rise time of this square wave
can't be measured with ordinary scope.

cannot give an adequate presentation of the waveform. For example,
a most informative part of a square
wave (shown in Fig. 5) is the rise
time. However, it is impossible to
measure this rise time with any reasonable accuracy on an ordinary
scope.
The rise is so fast as to be almost
invisible. Of course, if the CRT voltage were doubled or tripled, the rise
would be plainly visible, but it would
still be impossible to expand the
leading edge sufficiently for an accurate measurement of its duration.
Furthermore, the top and bottom
excursions of the waveform would
then be so bright that the CRT
screen would probably be damaged.
Hence, another important feature of
an elaborate triggered -sweep scope
is automatic intensity control to prevent screen burning.

Time Base
The time base of an oscilloscope
determined by the frequency of
sweep, or the sweep speed. The term
time base is used to refer to the time
required for completion of one
sweep across the CRT face. Depending upon the sweep waveshape,
this time base is the first portion of
the time required for one complete
sweep cycle (the second portion is
the sweep retrace) . The time required for the completion of one
cycle is also called the period of one
cycle, expressed by the relationship:
T = 1/f, where T = time and f =
frequency.
In a service -type scope (Fig. 6) ,
the horizontal deflection rate is
known only approximately. To
measure rise time, however, we must
know the horizontal sweep speed.
For this reason, most triggeredsweep scopes (Fig. 7) have sweeps
accurately calibrated in milliseconds
and microseconds. The sweep -time
control is thus marked in milliseconds per centimeter (msec/cm) and
microseconds per centimeter (µsec/
cm). The rise time of a square wave
can be measured directly from the
CRT graticule, as shown in Fig. 8.
is

VERNIER

ITIVITY
Alno.»

SWEEP TIME

HORIZ

SENS -.
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CAL. u au
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Fig. 7. Calibrated sweep dials on scope.

you might suspect, end effects have
great significance of their own in
square-wave analysis.
Imagine that the graticule divisions in Fig. 8 are ruled cm apart,
and that the rise of the square wave
occupies 2 divisions. It is evident
that if the sweeptime control is set
for 5 µsec/cm, the rise time is 10
µsec. This is a slow rise time, which
would be encountered more often in
1

Sweep -frequency controls for
the ordinary service -type oscilloscope.
Fig.

6.

Sweep times are completely independent of the sync and trigger -level
control settings.
Rise time is measured from the
10% to the 90% point on the leading edge of a square wave. This
practice eliminates consideration of
end effects, which vary considerably
and are not primarily a function of
rise (or fall) time. Nevertheless, as

audio or industrial -electronic equipment than in TV circuits. When
comparatively fast rise times are to
be measured, it is convenient to use
the sweep expander usually provided
in triggered -sweep scopes.

great profits
that's about the size of it
Microminiaturization has come to cartridge design
in the new Sonotone Micro -Ceramics Cartridge-a
king-sized profit -maker in a tiny case. This remarkable new cartridge updates to 1965 performance almost any phonograph using a ceramic cartridge
produced within the past 20 years.
The Sonotone Micro -Ceramic Cartridge embodies all the advantages of miniaturization and
light weight. Designed for low mass, lightweight
tonearms it weighs less than 1 gram ( without
bracket). Superb stereo performance is assured by
high compliance; ability to track at the low forces
required by today's modern record changers; excel-

-

-

lent separation and a smooth, clean response over
the full audio range. To top it off, all Micro -Ceramic
cartridges are equipped with the virtually indestructible Sono-FlexT stylus. For ease of installation, three
different standard mounts are available.
Four Micro-Ceramic cartridges cover all of your
replacement needs; the "27T," a high capacitance
model for transistorized phonographs; the high compliance "25T" for deluxe stereo units; the "26T" and
"28T" for replacement in a wide range of popularly
priced phonographs.
For comprehensive Cartridge Replacement
Guide, write:

©

SONOTONE
audio products

Sonotone Corp., Electronic Applications Div., Elmsford, N. Y.
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MAXIMUM

10% OF
=

(nsec). Typical small scopes with
triggered sweeps have a vertical amplifier response up to about 15
mc.

MAX MU M
RISE TIME
90% OF

I

Triggered -Sweep Circuits
Scopes with recurrent sweeps use
free -running multivibrators, while
scopes with triggered sweeps utilize

Fig. 8. Measurement of slope rise time.

Vertical -Amplifier Bandwidth
There is a general correlation between the vertical -amplifier frequency response and the maximum
sweep speed that is provided in
triggered scopes. The fastest rise
that can be displayed through the
vertical amplifier is determined by
the high -frequency limit. Hence, the
maximum sweep speed need be only
adequate to measure the fastest rise
that can be displayed.
The rise time of a vertical amplifier is equal to one-third of the period at the high -frequency limit
(where frequency response is down
3 db). For example, if the vertical
amplifier has a high-frequency limit
of 15 mc, the corresponding period
is 1/15 µsec, and the rise time of
the amplifier will be approximately
1/45 µsec, or 22 nanoseconds

one-shot multivibrators. The multivibrator must be triggered for each
cycle of output excursion. As shown
in Fig. 9, the circuit consists essentially of a two-stage RC amplifier
with one tube cut off and the other
conducting. This balanced condition
is established by biasing.
A positive trigger pulse causes V1
to conduct, which will result in a
large positive -pulse output from the
plate of the second tube. The length
of the positive output pulse at the
plate of V2 is controlled by the time
constant of R2 -C2. If larger values
of R2 and C2 are used, the length
of the output pulse is increased. One
output pulse is produced for each
input trigger pulse.

Trigger Polarity and Slope

It is evident that the one-shot
multivibrator can be fired only by

Color TV Coil Exact Replacements
Cat. No.

Mfr.

Use

Part No.

6021
6022
6023
6024

Chroma Bandpass Trans.
Chroma Bandpass Coil
Burst. Transformer
3.58 Mc. Output

RCA
RCA
RCA
RCA

78887
78888

6025
6026
6027
6028

Sync and Phase
Chroma Reference Osc.
3.58 Mc. Trap
3.58 Mc. Chroma Sync

RCA
RCA
RCA
RCA

78895
78891
78892
78892

6029-R
6030-R
6031-R
6032-R

First Chroma
Burst. Amp
Video I.F.
Video I.F.

RCA
RCA
RCA
RCA

1107853-1/105213
1107864-1/105214
106385
106386

6033-R
6034-R
6035-R
6036-R

Video
Video
Video
Video

RCA
RCA
RCA
RCA

106387
105292
105293

6337-R
6338-R
7105-R
7106-R

Horiz. Waveform
Horiz. Linearity
4.5 Mc. Sound I.F.
4.5 Mc. Sound I.F.

RCA
RCA
RCA
RCA

102195
105196
105286
105287

7107-R
7108-R
7109-R
7110-R

4.5
4.5
4.5
4.5

RCA
RCA
RCA
RCA

105288
106381
106382
106383

I.F.
I.F.
I.F.
I.F. and Trap

Quadrature

Mc.
Mc.
Mc.
Mc.

Sound I.F.
Sound I.F.

Quadrature

100431/78886

78889

105294/1107858-1

Wide line of exact replacement coils for TV, radio, hi-fi -over
30,000 listings in Catalog 164 Cross Reference Guide-same day
service on virtually all orders including special coils not listed.

J. W. MILLER COMPANY
See your local

5917 South Main Street

Los Angeles, California 90003

distributor for the full line of

coils, chokes, filters and transformers.

RF and IF
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positive triggers. In practical use,
only a negative trigger pulse or
waveform might be available, so a
polarity switch is provided. The
trigger pulse is passed through a
phase inverter, so the positive trigger
excursion can be chosen no matter
which polarity the input signal takes.
In most situations, the trigger waveform has both a positive and a negative excursion. Hence, the multivibrator can be triggered on either
excursion, by setting the polarity
switch.
Let us take the example of a sine
wave. If we choose to trigger on
the negative slope of the wave, the
waveform starts on the CRT screen
at some point in the negative half cycle. On the other hand, if we
choose to trigger on the positive

Fig. 9. One-shot

multivibrator circuit.

slope, the waveform starts on the
CRT screen at some point in the
positive half-cycle. Furthermore, the
exact point at which the sweep circuit fires will be determined by the
amplitude or level of the trigger.
Hence, we can select the precise
portion of the waveform we wish to
display by adjusting the trigger polarity and level controls.
Conclusion

This article provides some general
knowledge of how a triggered scope
works, how it is set up and adjusted,
and how to convert frequency settings to time-base settings. This
knowledge is basic to any thorough
analysis of critical waveforms.
In the months to come, other articles will take up practical applications of triggered-sweep scopes.
These features will review the detailed analysis of rise time, fall time,
cornering, overshoot, undershoot,
symmetry, ringing, tilt, and curvature. These waveform details will be
tied in with normal and defective
components of three -terminal networks commonly encountered in TV
chassis and other electronic devices.

PFR
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Self -Soldered Connector
Every once in a while, someone comes up with a simple device so clever and useful that we all wonder why it hasn't
been done before. Easily in that category is the spiral soldering aid developed by Sprague Products Company, a division
of the Sprague Electric Company. Called Quigs, the connectors are formed from multicore wire into a tight spiral about
3/8" long and 3/32" in diameter. The coiled wire has a central core of strong, copper -covered steel wire, a second layer
of soldering flux, and a final outer jacket of solder. Although
the concept is simple, we understand it has taken almost five
years to perfect the mass production of these little gems.
Using Quigs is simplicity itself; and-since you don't have to
get both hands and a soldering iron into the working areatiny, crowded vector sockets or printed -circuit boards are as
easy as standard chassis to work on. The pictures show clearly

how to use a Quig: First snip out the defective component,
leaving a short stub of the lead; slip a Quig over the stub and
place one lead of the new component into the other end of
the Quig; touch a hot soldering pencil or iron to the Quig, and
you have a perfectly soldered connection. No burned fingers,
cooked wiring, or fractured P-C boards.
We found that these little devices can be used for connecting
leads with diameters as large as that on a standard 2 -watt
composition resistor-and that takes in a lot of components.
For the time being, at least, these handy pigtails are available only as a premium with the purchase of standard packages of Sprague type TVA Atom electrolytic capacitors. We
expect they will become more widely available as soon as the
manufacturers are able to increase production, packaging, or
distribution efforts to include them with other product lines, or
offer them independently as a separate product.

Your key to future success in electronics is a First -Class
FCC License. It will permit you to operate and maintain
transmitting equipment used in aviation, broadcasting,
marine, microwave, mobile communications, or Citizens Band. Cleveland Institute home study is the ideal way
to get your FCC License. Here's why:
Our training programs will quickly prepare you for
a First-Classs Commercial Radio Telephone License
with a Radar Endorsement. Should you fail to pass
the FCC examination after completing your course,
you will get a full refund of all tuition payments. You
get an FCC License ... or your money back!
You owe it to yourself, your family, your future to get
the complete details on our "proven effective" Cleveland Institute home study. Just send the coupon below
TODAY. There's no obligation. Cleveland Institute of
Electronics, 1776 E. 17th St., Cleveland, Ohio 44114.

Mail Coupon TODAY For FREE Catalog
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1776 E. 17th St., Dept. PF
Cleveland, Ohio 44114

2

1

Please send FREE Career Information prepared to help me get ahead in
Electronics, without further obligation.
CHECK AREA OF MOST

How to Succeed
in Electronics

INTEREST-

D
G

Electronics Technology
Industrial Electronics
Broadcast Engineering

D
D

First Class FCC License
Electronic Communications
Advanced Engineering

Your present occupation

Name
Address

County

City

L

Age

(please print)

A leader in Electronics

State
Training

7ip

... since 1934
J

March, 1965/PF REPORTER

103

a

lectrotech first
that completely

The Troubleshooter
answers your servicing problems

automates

horizontal

These

I am having blooming troubles with an RCA Chassis
KCS47E. When the brightness control is advanced toward
maximum, the pictures blooms, the CRT loses focus, and
sometimes the raster completely disappears. High voltage
is only 5 kv. I have replaced all tubes in the horizontal
and high -voltage sections, along with the yoke; however,
the trouble hasn't been corrected. Please, can you help me
with my blooming trouble?
LEONARD B. Izzo

trouble
shooting

"Blooming" Troubles

!

LECTROTECH T-100

Clark, N. J.
Your description of the symptoms in your RCA Chassis
KCS47E (covered in PHOTOFACT Folder 160-10) seems to
indicate trouble in the horizontal-output section.
Check capacitor C127 by disconnecting it from the
chassis. With the capacitor disconnected, turn the set on
and measure the high voltage: if it returns to normal, replace C127-if not, reconnect the capacitor. Next, perform the horizontal-sweep circuit adjustments as outlined
in PHOTOFACT. If this doesn't help, the flyback transformer
(T3) is a prime suspect. The transformer may be faulty,
even though the DC resistance checks are normal.

HORIZONTAL DEFLECTION
CIRCUIT METER
Now you can immediately pinpoint or eliminate
horizontal section as a source of trouble without
making a connection to TV set. Easy to operate
... simply point T-100 at front of TV set, press "On"
Switch and the T-100 Meter will register performance
as good or bad, steady or fluctuating, to indicate
intermittent troubles. Detects all horizontal deflection circuit troubles in horizontal oscillator, high voltage

rectifier, damper circuit,

yoke or flyback. A tremen-

dous time-saver that you
will use on every job, in the
home or on the bench. Small
size: 27/8"

only

x 37/8" x 11/2".

8 oz.

NET

Wt.

Red -Hot

195°

Ask your distributor to show you the famous:
LECTROTECH

--the

only complete Color TV Test
Instrument with exclusive built-in
Color Vectorscope.

Only 189.50

LECTROTECH

V
6
See your

complete color bar generator
with all the features of the V7
except the Vectorscope. Only 99.50

distributor or write Dept. PF-3

LECTROTECH, INC
1737 Devon Avenue

Chicago, Illinois 60626

Area 312 465-2622
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Output

Muntz TV Model 2158A to repair. The trouble
is no high voltage; also, the horizontal -output tube plates
get cherry red. Sound is normal, but I have been unable
to restore high voltage. Any assistance you can offer will
be greatly appreciated.
I have a

STANLEY BARYCKI

Philadelphia, Pa.
The trouble in your Muntz receiver (covered in PHOTO
FACT Folder 163-8) is most likely in the horizontal -oscillator section. Check the drive voltage on pin 5 of V13; it
should be negative 10 volts. Also, using your scope, be sure
and check for W13; it is probably missing or very low in
amplitude. An abnormal W13 would indicate possible
trouble in the horizontal -oscillator circuit. If the drive signal is okay, check the screen and cathode voltages on the
output tube, looking for possible voltage clues at either
point. Incidentally, any time the horizontal oscillator is
-

dead, you'll find the output tube draws excessive currentindicated by the cherry -colored plates. This increased
current in the output stage is caused by the absence or reduction in grid bias.

Electric Fence on

or ASSEMBLED!

KIT

TV

I am taking advantage of your troubleshooter column to
submit a problem that has been difficult to correct.
We have a CATV system here in town, and about half
a mile from our headend site we have constant interference
from electric -fence chargers. They cause a constant pulse
streak in our weaker channels. The interference varies
with the signal-to-noise ratio. Are there any effective
methods to use in eliminating this type interference?
We constantly check these fence lines for arcing and
for any weeds that might create an arcing condition, but
still seem to have this radiation problem from these fence
units. Up to this time, we have been unable to eliminate
this interference completely. I would be most grateful for
any information you can give me in regard to this problem.

AUGUST AUBERT

Connell, Wash.
Have you tried a small amount of resistive suppression
in the HT side of the fence chargers that are causing the
interference? This is a pulse -train type of "signal," almost
identical to the spark pulse of auto ignition systems, and
we have had pretty good results around here, with similar
problems, by using suppressor resistors. If you can find
any of the old "inductive suppressors" of the spark-plug
type, they seem to do a bit better. Normally, while this
does reduce the peak voltage of the pulse, and does reduce
its duration somewhat, it doesn't seem to interfere with
its use as a fencer. Don't use over 10,000 ohms if the
resistive types are used.
One other method has helped-the use of LC filtering
across the input AC line, to keep the pulses from getting a
"back feed" into the AC supply lines and being radiated
from there. Wind up a couple of air-cored RF chokes (say
about 15-20 turns of No. 14 wire) and connect a pair of
.05 -mid capacitors across the input, and .005 mfd's across
the output, with all of the free ends tied together to a common ground. This can usually be placed inside the fencer
cabinet. Ground the cabinet well.
Finally, and this is admittedly a little wild, but might
work: Try making a parallel -resonant circuit at the affected
channel video frequency with an air-core coil and a
ceramic trimmer, and hooking this in series with the hot
lead from the "charger" to the fence. Since this is a pulse,
with the customary Gaussian distribution of frequency
components, by putting a very high impedance at this one
frequency in series with the "antenna" (fence) perhaps we
can cut down on radiation at this frequency. No guarantees, of course, but it could work.

Either Way, These HEATH Instruments
Are Your Best Buy!
Heathkit IM -21 Laboratory AC VTVM!
10 voltage ranges -0.01 to 300 volts RMS full scale
10 cps to

1

± 2 db,

10 megohm input impedance for high

me

accuracy Calibrated DB scale VU-type ballistic damping
of meter movement.
Kit 1M-21, 5 lbs.. . .$33.95 Assembled IMW-21.
$52.95
Heathkit IM-11 VTVM ... World's Largest Selling VTVM!
7 AC (RMS & Peak to Peak), 7 DC, 7 Ohms ranges Wide
frequency response :_4_-1 db, 25 cps to 1 me Easy -to -read
41/2" 200 UA meter
1% precision resistors Single AC/
Ohms/DC probe with switch.
Kit IM-11, 5 lbs.. . .$24.95 Assembled IMW-11
$39.95
Heathkit IM-13 "Service Bench" VTVM!
7 AC, 7 DC, 7 Ohms ranges Separate 1.5 & 5 v. AC scales
±1 db, 25 cps to 1 me Large 6" 200 UA meter Tilts to
any angle 1% precision resistors Single AC/Ohms/DC
probe with switch Mounts anywhere.
Kit 1M-13, 7 lbs.. . .$32.95 Assembled 1MW-13.
$49.95
Heathkit Variable-Voltage Regulated Power Supply!
Ideal for design & development B+, Bias & Filament
voltages DC output variable 0-400 volts, 125 ma max. Output varies less than 1%, no load to full load Ripple less than
10 my Voltage & Current Panel Meters.
Kit IP-32, 16 lbs... .$56.95 Assembled IPW-32
$84.95
Heathkit "Extra-Duty" Wide Band 5" Oscilloscope!
Professional styling & features 5 MC bandwidth, ideal for
color servicing Rise time 8 microseconds or less Sweep
range 10 cps to 500 kc plus 2 switched preset frequencies
Push-pull vertical & horizontal output.
Kit 10-12, 24 lbs... .$76.95 Assembled I0W-12.... $126.95
FREE CATALOG
Fully describes these and over 200 other different
and exciting Heathkits at savings of 50% or more!
Fill out the coupon below and send for your FREE

copy today!

HEATH COMPANY, Dept. 25-3
Benton Harbor, Mich. 49023

D Please send my free 1965 Heathkit Catalog.
D Enclosed is $
plus postage. Please send model(s)
,

Name
(Please Print)

Address_
City

L

State

Zip
TE -132
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Tube Testers

Table 2.

(Continued from page 35)

Some manufacturers use a cable
with various sockets and/or
adapters connected along the
cable. Others employ separate
adapters, each with its own storage spot. The instrument shown
in Fig. 3 uses both a multisocket

cable and separate adapters.
Anyone who has hunted through
a tube caddy only to discover
that the needed adapter was left
at the shop will appreciate the
storage compartments in most
newer testers.
6. Automatically Controlled Rejuvenation
Takes the guesswork out of "shooting" cathodes. Just push the button, and
rejuvenation takes place automatically for those cases in
which such an approach may
restore the weakened gun. Automatic control eliminates the possibility of ruining a tube by inConclusion

Should you decide you are in the
market for either a receiving -tube

Adapters

MFG.

Misc
Features

CRT

Repair

U

and

m

MODEL

E

73

o

C

a

B & K 445

X

GC 36-616

Jackson 825

-

correct operation.

Setup
Features

Data

Storage

X

X

X

X

X

X

Mercury 301*

X

X

SENCORE CR128

X

SENCORE CR133

X

X

X

X

X

X

RCA WT-115A

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X
X

X

X
X
X

X

X

X

X

X

X

X

X

X

X

X

X

X

Combination tester, receiving tubes and CRTs;
filament voltage available 2, 6, 8 volts
*Color adapter only
*

tester or CRT tester -rejuvenator,
you will be offered a wide variety

of styles, carrying cases, etc. In the
final analysis, it will be largely a
matter of personal preference which
instrument you choose. Fix in your

mind the things you want your tester to do, how you want your setup
information to be stored, and how
you want it to look; chances are,
your local distributor can supply
it.

send for New

FREE

... with

New

TRANSISTOR

CRYSTAL

OSCILLATOR

CATALOG

CIRCUITS

3 PLANTS TO SERVE YOU BETTER

HERMETICALLY SEALED
PRECISION GROUND

CUSTOM-MADE

NON -OVEN CRYSTALS
Gold or silver plated, spring mounted, vneuum
sealed or inert gas, high freq. stability. 10
milliwatt max. current cap. Meet mil. specs.

March 22-26, 1965
ELECTRICAL-ELECTRONICS

Q.

Exhibit hours (4 days): Monday &
Thursday, 9:45 a.m.-9 p.m.; Tuesday

Gala IEEE Banquet on Wednesday,

March 24, 1965 at 6:45 p.m. in

& Wednesday, 9:45 a.m.-6 p.m.

"7

Over 1000 Exhibits using 140,000
running feet of display units in N.Y.
Coliseum & N.Y. Hilton.

Grand Ballroom, N.Y. Hilton.

80 subject -organized technical sessions presenting 400 vital "breakthrough" papers.

OVERTONE CRYSTALS

15MC to 30MC Third Overtone
$3.85 ea.
4.10 ea.
30MC to 40MC Third Overtone
4OMC to 65MC Third or Fifth Overtone 4.50 ea.
6.00 ea.
65MC to 100MC Fifth Overtone
$4.00
DRAKE 2-8 Receiver Crystals
(All Channels-Order by Freq.)
OVEN -TYPE CRYSTALS

sessions (5 days) 10 a.m.p.m. (Hilton, Tuesday to 10 p.m.)

,..(>Technical
5

1000KC to 1600KC (Fund. Freq.)
Prices on Request
1601KC to 2000KC (Fund. Freq.) ___$5.00 ea.
4.00 ea.
2001KC to 2500KC (Fund. Freq.)
2501KC to 5000KC (Fund. Freq.)
3.50 ea.
3.90 ea5001KC to 7000KC (Fund. Freq.)
7001KC to 10,000KC (Fund. Freq.) _. 3.25 ea.
10,001KC to 15,000KC (Fund. Freq.) 3.75 ea.
5.00 ea.
15MC to 2OMC (Fund. Freq.)

y

Registration: $2.00 IEEE Members,
$5.00 Non-members. High School
students admitted Thursday afternoon only, $2.00 if accompanied by
an adult (not over 3 per adult).

Motorola, GE, Gonset, Bendix, etc.
Add $2.00 per crystal to above prices
SUB -MINIATURE PRICES slightly higher
ORDER FROM CLOSER PLANT
For

TEXAS CRYSTALS

DEPT. PF
1000 Crystal Drive

NEW YORK COLISEUM and the NEW YORK HILTON
Buses every few minutes
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LOS ANGELES, CALIF.
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Repair Test Equipment
(Continued from page 33)
FROM

ED,

TU BE

2200 7W
CI

B

onlyedget

200V

(OAT 60mfd

40mfd

for all soldering

.175V

22000

s_

40mfd
350V

Dual Heat
Fig. 5. Supply

filter caused poor

sync.

morning, the sync was okay for only
a few minutes and then it was gone.
The test pattern became erratic and
fell out of horizontal sync. Even the
vertical started to roll, and the picture could be held only with the
video control of the Analyst full
on. A lot of time was wasted finding
that the TV receiver was the same
as the night before-the Analyst was
at fault!
At first, the RF lead-was suspected, but it checked okay. The tubes
in the sync section were tested, but
we couldn't be that lucky. The
trouble was finally traced to a 40mfd electrolytic capacitor in the 175 volt line (Fig. 5) ; when a new one
was paralleled, the picture plopped
into sync. Since the bad capacitor
was part of a dual -section filter, the
entire unit was replaced-see Fig.

Soldering Guns
Weller dual heat soldering guns give timesaving instant heat. Two trigger positions
let you switch to low heat, for soldering
near heat -sensitive components, or high
heat when needed. Spotlight illuminates
work. Three models available.
100/140 watts-Model 8200-$5.95 list

145/210 watts-Model D-440-$9.95 list
240/325 watts-Model D-550-$10.95 list

Soldering Gun Kits
"Expert" Kit (shown) includes
100/140 watt gun, 3 soldering tips,
tip wrench, flux brush, soldering
aid and solder in a plastic utility
case.

Model

8200PK-$8.95 list.

Heavy -Duty Kit features 240/325
watt gun; soldering, cutting and

smoothing tips; tip -changing
wrench; solder; plastic utility
case. Model D-550PK-$12.95 list.

6.

The sync -level control R121 (refer to manufacturer's schematic)
had to be adjusted after the filter
was replaced. Here's the procedure:
Connect an oscilloscope to pin 2 of
RF modulator V4A. Be sure the
video gain control is turned down.
Adjust R121 for .35 volt peak to
peak of sync signal. The sync-level

calibration control determines amplitude of the sync output. With an
oscilloscope connected to the sync output jack and the sync -level control set to either -50 or +50,
adjust resistor R215 for 50 volts
peak -to -peak of sync information on
the oscilloscope. Be sure the vertical

"Pencil" Soldering Iron
For miniature type soldering. A 25 watt, 115 volt soldering pencil

that's

small and lightweight. So efficient it does the work of irons that are much
heavier and require much higher wattage. Rapid recovery. Cool handle.
Complete with 1/8" screwdriver tip and cord set. Model WP-$4.98 list.

Temperature -Controlled
Low -Voltage
Soldering Pencils
Temperature control of this new Weller soldering pencil is in the tip.
Interchangeable tips give a choice of 500°F, 600°F, or 700°F controlled
temperatures. Operates on 24 volts. Small, lightweight, highly efficient.
Complete with me 700°F tip and 60 watt, 120 volt, 50/60 cycle power
unit with stand for soldering pencil attached. Model W-TCP-$26.00 list.
Also available: a soldering pencil controlled by thermistor and SCR
(silicon controlled rectifier) circuit. It gives a choice of controlled temperatures between 200°F and 450°F. Highly efficient. Model W-TCP-2.
AT YOUR ELECTRONIC PARTS DISTRIBUTOR

WELLER ELECTRIC CORP., Easton, Pa.
WORLD LEADER IN SOLDERING TECHNOLOGY
Fig. 6. Entire

filter can was replaced.

In

In Canada: Weller Electric Corp., 121 Counter Street, Kingston, Ontario.
Europe: Weller Elektro-Werkzeuge G.m.b.H., 7122 Besigheim Am Neckar (Postfach 1401, West Germany.
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USE YOUR AC POWER TOOLS

HIGH`

Low

or anywhere with
TERADO
PACKAGED ELECTRIC POWER
Provides 117 Volts, 60 Cycle AC
just like any wall outlet!

...

COMPLETE,
SELF-CONTAINED
POWER SUPPLY
inverter, battery and
automatic charger;
not dependent on
car battery.

OPERATES:

$69.50

Electric Drills,
Soldering Irons,

User's Price
Other Hand Tools, Model 50.160
"Tras -Electric"
Test Equipment,
Lights, Tape Recorders, Record Players,
Portable TV, and much more! Unexcelled
source of emergency power!
60 cycle frequency stable
within '/2 cycle, regardless of
load. Recharges from car cigarette lighter or A.C. receptacle. Wt. 30 lbs., including battery. Copper clad steel case,
12" x 51/2"x 8".
Other models to 600 watts capacity.
FOR FURTHER

1

INFORMATION, WRITE:

CORPORATION

"

1073 Raymond Ave., St. Paul, Minn. 55108

Circle 64 ou literature card

hunting for
"needles" in
haystacks
r

Le

1111.11111131111111114

e5555.51.151.55

FIND THE

PRECISE
AUDIO
ACCESSORY
YOU NEED

FAST!
Jacks
Plugs
Adaptors
Couplers
Extension
Jacks
Speaker
Controls

Fig. 7. Coupling cap had jarred loose.

size, vertical linearity, horizontal
size, and horizontal drive controls
are adjusted to give the best pos-

sible test pattern. Calibrate them
early some morning by picking up a
station test pattern on a TV receiver
and adjusting the receiver for a
round circle; then feed in the Analyst pattern and adjust its controls
for a round circle.
Besides a few tubes from time to
time, the only other trouble ever
encountered with the Analyst was
another intermittent sync problem.
This was pinned down to the area
of the sync jack; when it was wiggled
up and down, sync would disappear.
When we opened the bottom cover,
the trouble was obvious-a small
coupling capacitor (Fig. 7) with a
long lead had come loose. Lifting
the lead up and soldering it in place
cleared up the trouble.
The cathode -ray -tube tester generally develops a frayed cable or bad
socket. In a color-CRT tester, if the
red gun is bad and the green and
blue are good, check the switch connections or the wiring leading to it.
If there is some slight movement of
the meter, check the rectifier and
the B + voltages. Least likely to
cause trouble is the meter itself.
The dot -bar generator is a delicate instrument for color servicing.
If you obtain no color or intermittent color, check the 3.56 -mc crystal. The crystal usually plugs into a
socket on top of the chassis (Fig.

8) ; if the socket contacts become
loose, you'll have intermittent color.
In our Hickok 660, the dots would
stand still for awhile and then
bounce. You could sometimes stop
it with the vertical hold control, but
then it would roll vertically. We
finally found a bad 0A2 regulator
tube (which is located under the
chassis)
After a few years of aging, the
video-gain control on our 660 must
be turned wide open, as well as the
attenuation control. If wavy bars
appear diagonally across the dot
pattern, adjust the video clip level
until they disappear. It is best to
have a diagram and manual handy
before digging into one of these
delicte instruments. Don't mess with
send
critical factory adjustments
the unit back for service if it's that
fouled up.
The scope is a complex instrument, but by considering it in horizontal, vertical, sweep, sync, and
power -supply sections, it won't be
too difficult to troubleshoot. First
check all tubes in the suspected section, and then make voltage checks.
In one of our 5" scopes, there was
no vertical gain at all. The tubes
were checked in the vertical section,
and one 6V6 replaced, but still we
got no vertical amplification. Voltage
one of the
checks did the job
6V6's had no plate voltage. Tracing
back to the B + voltage we found
one of the peaking coils (Fig. 9)
had been chewed by a mouse who
had entered through the cooling
slots. He had even tasted a few
coupling capacitors and paper electrolytics.
By checking cables, jacks, tubes,
and making voltage checks, you can
repair most of your own test equipment. Be sure you take the time,
for it'll save time in the long run.
.

-

-

"Mini-Mix"mixers, etc.

look for the
<80

AUDIO ACCESSORY SELF-SERVICE CENTER
At last! All the confusion and "wait" gone. Fail -Safe
quality. Packages factory sealed, precisely labeled
by name, type, mating part, price. Guaranteed.

Send for Complete Catalog:

SWITCHCRAFT, INCORPORATED
5563 No. Elston Ave., Chicago, Illinois 60630
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Fig. 8. Note "clip level" pot, crystal.

Fig. 9. Peaking coil

was mouse food.

for cue record/play. This configuration
permits monitoring program material
while it is being recorded, using a wide gap record -only head and a fine -gap program play -only head.

Product Report
For further information on any of the following items, circle
the associated number on the Catalog & Literature Card.

and a template to position the unit accurately during installation. Kit 114 uses
one head for program and cue record
only and one head for program and cut
play only. Kit 115 uses two mono heads
-one head for program record play;
one head for cue record play. Kit 117
uses orte mono and one stereo heada mono head for program record only;
one channel of the stereo head for program play only and the second channel

Low -Cost CB Transceiver (139)
A low-cost CB transceiver, designed to

meet the requirements of business communications, is offered by Hammarlund
Mfg. Co. The CB -2I2 offers crystal -controlled transmit and receive operation on
any six of the available CB channels;
a front -panel switch determines the channel in use. A built-in, dual power supply
is provided, with 117 -volt AC input for
fixed station applications and 12 volts
DC for mobile applications. The unit
features all -electronic transmit and receive switching. The receiver has a reported sensitivity of better than .5 microvolts, a 6 -db bandwidth of 3.3 kc
from 8 tuned 1F circuits, an AVC range
from 5 to 100,000 microvolts, and an
audio -power capability of 3 watts, minimum. The transmitter has a full 5 -watt
input, with 3 watts minimum output,
and is 100% modulated. Output -tuning
circuitry matches antennas having input
impedances of 30 to 80 ohms. Audio
is supplied by a ceramic push -to -talk
microphone.

NEW!

Quarter -Watt Composition
Resistors (141)
The industry's first commercial -grade
1/4 -watt
composition resistor is now
available from International Resistance

faro DYNAMIC
TRANSISTOR TESTER
NO CHARTS-INSTANT TEST
IN OR OUT OF CIRCUIT !
Quickly tests ALL transistors: RF,
Audio, Power, Switching, PNP,
NPN, Unijunction types, etc.-under ACTUAL
Easy to use,
OPERATING CONDITIONS!
The perfect
accurate, rugged and compact.
instrument for portable or bench usel
SIEE it, TRY it, at your LOCAL DISTRIBUTOR

Dealer Net
MODEL XT -I
Manufactured by

ESCO,

$1895

v

400 Hempstead Turnpike, West Hempstead, N. Y.
Circle 138 on literature card
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NEW... NEW... NEW
POSITIVELY NEW!
CLEANS & FREES

IYIDN

CKY

CONTACTS & RELAYS

TUNER

ANY
POSITIVELYKNOWN

POSITIVELY

O KP

CLEANER
and LUBRICANT
SPRAY

NO CARBON

TETRACHLORIRE

j

Ns. 1333
DOSS

NOT Ng11N

ANT KNOWN

Head -bracket kits from Nortronics are
designed to update existing broadcast
tape -cartridge recorders of the Fidelipac
and Viking type, reduce head installation and alignment problems, and eliminate the need for rear -mount heads.
"Micrometer" adjustments permit easy
alignment of head height, face position,
and azimuth. A lock screw on each head
bracket "freezes" the adjustments. Each
kit contains a completely assembled head
bracket (less heads), a cartridge guide
for installation on the deck plate to insure proper alignment of the 4 -inch cartridge as it is inserted into the machine,

IV 5-6068

516

THE ELECTRONICS INDUSTRY AGREES

POSITIVELY

Kits for Cartridge Tape
Recorders (140)

-

1AS11CS

NON-CRROSI LE

POSITIVELY

wry

NON-CORROSITE
NON-TOXIC FILM

-,,Il

\

CAUTION:
CONTENTS PRESSURIZED

POSITIVELYMDALITIESRICñTIN6
IF YOU
PRIZE IT...
KRYLONIZE IT!®

OTHER "EVERY DAY" KRYLON PRODUCTS:
ELECTRIC MOTOR CLEANER
RED INSULATING VARNISH

CRYSTAL CLEAR COATING

TOUCH-UP SPRAY PAINTS

For more information ask your jobber or write
KRYLON, INC., Norristown, Pa.
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NEW SAMS BOOKS
NOW AVAILABLE-NEW 6th ED.
of the famous HOWARD W. SAMS

Transistor Substitution Handbook
Fully updated-accurately
compiled by computer-this
invaluable reference is now
more complete than ever!
Lists thousands of direct subst_tutions; covers manufacturers of all transistor types;
includes basing diagrams and
polarity indications. Gives
substitutions for all types of
transistors-U.S. and foreign
(including replacements for
all Japanese types), home -

Co. An RC -07 size unit, the GBT-1/4
was designed for applications where
small size is required, as in transistorized

industrial computers, mobile communications equipment, portable radios, and TV
tuners. The units are available in EIA
values from 10 ohms to 1.0 megohm and
are rated 1/4 watt at 70°C. They are
packaged in bulk, in corrugated strip
packs, or on taped reels for automaticinsertion equipment.

entertainment, industrial,

and military types. For easy reference, all transistor types are included in one numerical -alphabetical listing. In addition to the computer-selected
substitutes, manufacturers' recommendations for
substitutes of their general-purpose types are also
included. 128 pages; 5% x 8 W.
$159
Order SSH-6, still only
Transistor AF & RF Circuits
by Allan Lytel. Describes transistor circuits used
in radio receivers and audio amplifiers. Illustrates

typical schematics; thoroughly explains principles
and use of each circuit, in easily understood terms.
Circuits include oscillators, AM amplifiers, intercom amplifiers, power and stereo amplifiers, modulators, converters, etc. A most valuable source of
information on the design, operation, and application of a wide variety of transistorized cir- ("mg
cuits. 128 pages; 5% x 8W. Order TAL -1, only L""
Only Course of Its Kind!

Howard W. Sams 5 Vol. Basic

Electricity/Electronics
New, unique positive training worth hundreds of dollars. First completely new
course to be published in
the last 10 years _ using

Stereo Headphone Adapter(142)
A plug- in stereo headphone adapter allows two stereo headphones to be used
with a stereo tape recorder, even though
the recorder has only one output. The
new adapter, Model 353 by Switchcraft,
Inc., is housed in a shielded metal cabinet measuring 2 1 / 6" x 1 13/16" x
1 1/6". A single
3 -circuit phone plug is
wired to two 3 -circuit phone jacks. Two
stereo headphones can be plugged directly into the two phone jacks; the
adapter is then connected to the output

...VOICE fHl

jack of the tape recorder.

i

the latest programmed
method for quick, effective
learning.
Vol.
Vol.
Vol
Vol.
Vol.

Basic Pr nciples & Applications
How AC & DC Circuits Work

1.

2.
3.
4.

Understanding Tube & Transistor Circuits
Understanding & Using Test Instruments
Motors & Generators-How They Work
(Complete Set contains over 1300 pages; 1250 illustrations; 51 chapters; in sturdy slipcase)
Order ECY-50, softbound edition, only
$24.95
Order ECS-50, hardbound edition, only

Tool Co. has announced two new series
of high-speed hole saws. PROTO -MOL
and PROTO-QUIK are the trademarks
designated by Proto for distribution.
The PROTO-MOL hole saw is made of
molybdenum steel and has a quick change mandrel. It also has a followthrough feature for cutting successive
pieces in stacked material for easy core
removal. Saw diameters range from 3/4"
to 21/2", and depth of the cut is 11/2".
Standard mandrels are used with 3/4" to
11/2" diameter saws, and the quick -change
mandrel is used for the 11/4" to 21/2"
saws. The PROTO-QUIK hole saw is
made of a steel alloy. Although it has a
standard mandrel, it has the followthrough design feature for deeper hole cutting capability and removal of cores
as cutting progresses. It ranges in size
from 3/4" to 21/2" in diameter, with a
cut depth of /8".

Portable Megaphone

This new combination portable megaphone and PA system, called Amplivoice

5.

t5

TIT'

Radio and TV Trouble Clues. Vol. 2
by The Howard W. Sams Engineering Staff.

Includes solutions to more of those baffling "tough
dog" troubles gathered since the publication of
the popular first volume. Based on actual field
experience in servicing radio and TV receivers,
this new volume helps you spot various troubles
and repair them more quickly and easily-helps
you do more jobs and thus earn more.
96 pages; 5% x 81/'". Order RTQ-2, only
$1
Extra-Class Amateur Radio License Handbook
by Howard S. Pyle. Presents for the first time in

a single volume, all the information you need to
obtain your Extra -class license. Makes preparation
for the "top" amateur license far easier for present

holders of General-, Conditional-, or Advanced class licenses. Covers: Requirements for the Extra -class license, building up code speed, all the
advanced data you'll need to know for passing
the license exam-including information on power
supplies, RF oscillators frequency multiplication
and RF amplification, the radiating system, modulation, and advanced principles of electricity,
RF, and AF. Provides a complete gackground of
preparation for the Extra-class license exam. nog
''L""
160 pages; 5y" x 8W. Order ECP-1, only

AUTOMATIC

DEGAUSSING
KIT

Automatic -Degaussing Kit

(143)

A kit to add an automatic degaussing
circuit to 1963-1964 color TV sets has
been assembled by Colman Electronics.
The ADG kit comes with detailed instructions and consists of two degaussing
coils, and automatic control, and all the
necessary wiring. No drilling is needed;
it isn't even necessary to remove the
chassis for installation, and only two
solder connections are needed. Installation usually takes 20 minutes or less
and can be completed in the home. Net
price is $9.47.

THE JOB!
THE NEEDLE DOES

N

TUNER CLEANER

EW

AND LUBRICANT
With ...
INJECTOR NEEDLE

HOWARD W. SAMS & CO., INC.

D

RTQ-2

ECS-50

ECY-50

Send FREE Sams Booklist.

b,,,,.

ECP-1

. CAN'T

Hole Saws (147)
State

City
My Distributor

110
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PF

Zip

Simmonds
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enclosed

S

leak-prcof
steel njectora II
Needle lubricates
where you need it
The

>TIME

Order from your Sams Distributor today, or mall
to Howard W. Sams & Co., Inc., Dept. PF -3,
4300 W. 62nd Street, Indianapolis, Ind. 46206
TAL -1
SSH-6,
Send me the following books:

La

(144)

To help busy technicians accurately locate and cut holes of precise diameters in
all kinds of panels and chassis, Proto

The BEST CLEANER
on the market today!

. you can reach
hard -to -get at
Wafers without
pulling Tuners
apart, or even
removing Chassis.

INJECTORALL CO.
Great Neck, N.Y. 11024
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2583, is an improved version of the
original Amplivoice introduced by American Geloso Electronics last year. Incorporating lightweight portability and
long-range sound sharpness, the new 2583
has been updated with an external volume control, a new five -transistor amplifier that uses less battery power, greater
voice projection, shockproof case and
microphone, and all-weather air -tight

sealed circuitry. A remote microphone
with 9" cable attaches to the unit for
quick conversion to a portable public
address system. With shoulder strap and
batteries, the unit carries a suggested list
price of $89.95.
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Dick Kozelski says: "We use over
30 Winegard Colortrons in an
average month."

The Model 801 Capacitor Analyst is designed to measure capacitance, leakage
resistance, and to find opens and shorts
both in and out of the circuit. This B& K
Mfg. Co. instrument will test electrolytic
capacitors as large as 2000 mfd, using a
balanced bridge, and predicts the life
expectancy of any electrolytic capacitor
rated 3 volts or more. An in -circuit leakage test eliminates the need for disconnecting a capacitor from its associated
circuit to measure actual leakage resistance. Net price is $99.95.

Finney Co

Heath Co.
Hickok Electrical Instrument Co.

Kinegard

AND PROTECT

RECORDS
Their Malure

Mechanics

Maintenance

by CECIL E. WATTS
Internationally Recognized Authority
for Record Maintenance

Record Care and Protective

Guidebook
Elpa Marketing Industries announces the
availability of a guidebook, "How to
Clean, Maintain, and Protect Records,"
prepared by Cecil E. Watts, a noted
authority on maintenance of records. The
16 -page manual describes professional
procedures for handling, storing, and
cleaning records, along with tips on rejuvenating old records for extended life.
Cleaning equipment for the protection
and maintenance of either LP or stereo
records is listed in the manual. The
guidebook may be purchased from Elpa
Marketing Industries, New Hyde Park,
New York, for $.25.

Winegard Salutes Kozelski Electronics, Dallas, Texas and their
distributors, Wholesale Electronic
Supply Co., Dallas, Texas.
In just 5 short years, Dick Kozelski
has built up from a two-man shop
to a total of five full time employees.
They cover the entire Dallas county
area with four fully equipped, radio
dispatched trucks.
Because Dick is a firm believer in
selling only the finest quality products to his customers, he always recommends Winegard Colortrons for
top TV reception. "I use Winegard
Colortron Antennas because they
have the high gain and excellent
ghost rejection so necessary in the
Dallas metropolitan area. And Colortron construction is also typical of
Winegard ... quality all the way."
Dick Kozelski doesn't restrict his
use of Winegard Products to antennas, however. "We recently completed another apartment house antenna system using Winegard equipment and have one more satisfied
customer as a result."
The confidence Dick Kozelski has
shown in Winegard products comes
from installing them and seeing them
in action. He is one more important
service man who knows Winegard's
standards of excellence first hand.
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FREE Catalog and

Literature Service

113.

TERADO-Bulletin

114.

VOLKSWAGEN-Large, 60 -page illustrated booklet, "The Owner's Viewpoint,"
describes how various VW trucks can be

on Galaxy Model 50205 transistorized DC -AC power inverter.

used to save time and money in business
enterprises, including complete specifications on line of trucks.
TECHNICAL PUBLICATIONS
115.

*Check "Index to Advertisers" for further information from these companies.
Please allow

60 to 90

ANTENNAS & ACCESSORIES
Catalog
70. ALL -CHANNEL PRODUCTS
showing Re.nbrandt Model 283 outdoor antenna for VHF, UHF, and FM reception.
71. ALLIANCE-Flyer describing Model 300
broad -band VHF booster; suitable for
black -and -white or color.*

-

72.

ANTENNACRAFT-Latest literature on

Channel -Spanner, a new broad -band high gain VHF -UHF TV antenna.
Replacement
73. CORNELL - DUBILIER
component selector, TV - FM reception
booklet, 4 - page rotor brochure, and vibractor replacement guide.
74. FINNEY-Catalog UVF describes new
swept -element log-periodic type VHF -FM

-

75.

76.

antennas.
JFD-Literature

79.

COMMUNICATIONS

on complete line of logperodic antennas for VHF, UHF, FM,
and FM stereo. Brochure showing converters, amplifiers, and accessories; also
complete '64-65 dealer catalog plus dealer
wall chart of antenna selection by area.*

MOSLEY ELECTRONICS

-

Illustrated

UHF antennas.
STANDARD KOLLSMAN
Catalog
sheet on UTC-051 transistor UHF converter kit with IF amplifier.
TRIO -Brochure on installation and materials for improving UHF translator re-

-

-

COMPONENTS

versal loudspeakers and a new line of log periodic vee-type antennas for FM and
monochrome or color TV.

-

JENSEN -24 -page catalog, No. 165-K,
illustrates and describes speakers and

speaker system kits.*
NUTONE-Two full -color booklets illustrating built-in stereo music systems and
intercom -radio systems. Includes specifications, installation ideas, and prices.
86. OAKTRON- "The Blueprint to Better
Sound" an 8 -page catalog of loudspeakers
and baffles giving detailed specifications
85.

87.

88.

89.

90.

and list prices.*
OXFORD TRANSDUCER -Product information bulletin describing complete line
of loudspeakers for all types of sound
applications, including replacements for
public address and intercom systems.
QUAM-NICHOLS Automotive speaker
guide listing cross-references on all automotive speakers from 1955 through 1963
both front- and rear -seat replacements.
SONOTONE-Brochure on micro -ceramic
stereo cartridge for low -mass, lightweight
tonearms.
SWITCHCRAFT Product bulletin No.
149 describes tangle -free molded head-

-

91.

112

-

-

phone coiled

TURNER

cord.

-16 -page

catalog shows complete line of microphones for various applications.
PF

-

BUSSMANN Bulletin SBCU on BUSS
fustat box cover units that offer simple,
low-cost way to protect work bench tools,
soldering irons, drills, etc. against damage and burnout.
95. CRC INDUSTRIES-Catalog of picture tube brighteners; featuring new all-voltage
types.
94.

-

and accessories.
E -Z -HOOK-Catalog sheets showing complete line of test connectors, harness -cable board binding posts, and test leads and
clips.
99. GC ELECTRONICS
-page industrial
catalog FR -66-1 showing newly introduced

REPORTER/March, 1965

-

tronics.

TEST

119.

98.

-80

products.

100.
101.
102.

103.

104.

-

PERMACEL
Product specifications on
plastic tapes listing types, technical data,
uses, and product features.
RCA BATTERIES -Brochure 1P1190 illustrates 1965 line of battery merchandisers and promotional material.*
SPRAGUE
Latest catalog C-616 with
complete listing of all stock parts for TV
and radio replacement use, as well as
Trans farad and Tel-Ohmike capacitor analyzers.*
TRW -General catalog No. 165 covers all
standard capacitors offered by company.
Other technical information on tolerance,
reliability, and other characteristics of capacitors.
WORKMAN
Circuit breaker replacement guide for all TV set manufacturers.

-

-

structions,
cluded.

106.

-

CHEMTRONICS
Colorful catalog No.
contains information on chemicals as
aids to the electronics serviceman.
ELECTRONIC CHEMICAL
Catalog
sheet on contact cleaner; brochure on tape
recorder head cleaner.
OELRICH PUBLICATIONS
16 -page
catalog of TV service order forms, service call tickets, phone message books, and
many other items.
PRECISION TUNER-Literature supplying information on complete, low-cost repair and alignment services for any TV
tuner.*
YEATS
The new "back -saving" appliance dolly Model 7 is featured in a four page booklet describing feather -weight aluminum construction.'

107.
108.

109.

110.

-

-

SPECIAL EQUIPMENT

-

ATR
Descriptive literature on selling
all -transistor Karadio Model 707,
having retail price of $29.95. Other literature on complete line of DC-AC inverters
for operating 117 -volt PA systems and
other electronics gear.
112. GREYHOUND
The complete story of
the speed, convenience and special service
provided by the Greyhound Package Express method of shipping, with rates and
routes.
111.

new,

-

B & K -Bulletin 108-R on Model 801 CaBulletin No. 124-R on
Model 1240 color generator. Catalog AP 21R describing uses for and specifications
of Model 1076 Television Analyst, Model
1074 TV Analyst and Color Generator,
Model 700 and 600 Dynº-Quik Tube
Testers, Model 445 CRT Tester -Rejuvenator, Model 960 Transistor Radio Analyst, Model 360 V-O-Matic VOM, Model
375 Dynamic VTVM, and other test in-

pacitor Analyst.

struments.
EICO-New

tester.

122.

123.

124.

126.

labels, and tags are also in-

64

EQUIPMENT

1965 catalog listing over 200
products including color -bar generator, oscilloscopes, and others; all available in kit
form.*
121. HICKOK-Specification sheets on Model
662 installer's color generator, Model 677
wideband scope, Model 470A uni -scale
VTVM, and Model 799 Mustan.q tube
120.

125.
SERVICE AIDS
105. CASTLE -How to get fast overhaul service on all makes and models of television
tuners is described in leaflet. Shipping in-

-

"Your Career in Electronics," detailing
home study courses in TV servicing, communications, automations, drafting, and
computer programming; for beginners and
experienced technicians.*
118. HOWARD W. SAMS
Literature describing popular and informative publications on radio and TV servicing, communications, audio, hi-fi, and industrial
electronics, including special catalog of
technical books on every phase of elec-

COMPONENTS SPECIALTIES
36 page catalog No. 100 listing line of electronic replacement components.
97. CENTRALAB-Catalog No. 42-1910 listing Fastatch II exact replacement controls

ZENITH-Informative bulletins on uni-

AUDIO & HI-FI
81. ADMIRAL -Folders describing line of
'65 equipment; includes black -and -white
TV, color TV, radio, and stereo hi-fi.
82. ATLAS SOUND
Illustrated data sheet
describing C-46 and C-66 sound columns,
two-way wall speaker system, and bidirectional baffle speaker combinations.
83. DUOTONE-Booklet No. EL -1 describing
Elipticon stylus.
84.

-

Specification brochure on IBC 301 business-band two-way
radio, Companion 11, Escort, and Guardian
23 Citizens -band transceivers.
Specification sheet on
93. SONAR RADIO
Model FM -40 business radio.

ception.

80.

PEARCE-SIMPSON

HAYDEN BOOK CO.

New 80 -page
catalog lists and describes books published
by John F. Rider and Hayden Book Co.
book,
117. RCA
INSTITUTES
64 -page
116.

96.

catalog giving specifications and features
on large line of antennas for Citizens
band, amateur, and TV applications
77. PARKER METAL GOODS-New catalog
listing complete line of TV installation accessories; also indoor and outdoor VHF 78.

ice.

days for delivery.

92.

CLEVELAND INSTITUTE OF ELECTRONICS -Free illustrated brochure describes electronic slide rule with four lesson Instruction Course and grading serv-

LECTROTECH-Bulletins

on

new color

TV test instruments, horizontal deflection
circuit meter, meter protective devices, and
substitute for VTVM battery.*
JACKSON
Complete catalog describing
all types of electronic test equipment for
servicing and other applications.
MERCURY -Literature covering Model
1100A, 1101, and 202E tube testers; Model 1500 signal generator and entire line of
test equipment.
SECO -Data sheets on self-service tube
testers and caddy -pack tube testers that
carry over 200 tubes.
SENCORE
New 8 -page catalogue No.
257 on complete line of company products;
oscilloscopes,
generators, testers,
and
many others.*

127.

128.

-

SIMPSON -

Complete 16 -page brochure

on entire line of electronic test equipment;
also, catalog on line of panel meters.

TRIPLETT-All new test -equipment catalog No. 46-T showing complete line of

VOM's, tube testers, transistor analyzers,
and signal generators.*
TOOLS

-

LITE
Descriptive bulletin on
line of high -intensity lamps.

129. ACME
130.

AMERICAN ELECTRICAL HEATER

-

Catalog detailing the latest in soldering
equipment; also booklet "Principles of Resistance Soldering."
131.

ENTERPRISE DEVELOPMENT-Time-

saving techniques in brochure from En deco demonstrate improved desoldering and
resoldering techniques for speeding up and
simplifying operations on PC boards.
132. UNGAR -Catalog No. 763 giving information on series of soldering irons and
accessories.
133. UPSON-Catalog No. 65 covering complete line of Standard screwdrivers, Nut
drivers, and Scratch awls; also Hold -E Zee screwdrivers.
134. VACO -16 -page hand tool catalog covering 250 individual items.'
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SALE!

Modern merchandising demands that a package do its own selling. And modern blister packs for RCA
batteries do just that. Even the back of the pack gets into the act.

THE BACK OF THE RCA ALKALINE BATTERY
CARD highlights the longer service customers can
expect from this new and superior type of battery.
With RCA Alkaline batteries the customer gets
more for his money. The dealer makes more profit
per sale. The package, itself, helps seal that sale.

THE BACK OF THE CARD FOR THIS POPULAR 9
VOLT TRANSISTOR BATTERY, as well as all RCA
Mercury radio batteries, carries this guarantee
against damage from leakage-fully spelled out.
Because RCA stands behind this guarantee, the
customer stands assured.

The space -saving 12 -prong revolving rack shown above-only 11" wide-is the perfect partner for RCA's
award -winning blister packaging. If you don't yet stock RCA radio batteries, find out some of their advantages. Write: Battery Department, RCA Electronic Components and Devices, Harrison, N.J.

Advertised over Network -TV on Walt Disney's ''Wonderful World of Color"

The Most Trusted Name in Electronics
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A fuse caddy for your tube caddy

LITTELFUSE

Des Moines, Illinois

