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NOW...FIRST ALL-CHANNEL ANTENNA WITH INDIVIDUAL
UHF and VHF ORIENTATION, 75- OR 300 OHM OUTPUT

New JERRO_I.DL fh lndel'

Coloraxial

Here’s the antenna to answer every VHF, UHF, and

FM reception need from metropolitan to deep-fringe
areas...Jerrold’'s new Caloraxial PATHFINDER.

The new PATHFINDER (Series PAB and PXB) is

a unique combination—a cascaded-periodic VHF an-

tenna plus an advanced-design UHF section, all in

orie pre-assembled unit. Eoth 75-ohm Coloraxial and

300-ohm models for every taste and budget. And

look at the prices—as low as $21.95!

VHF and UHF sections may be

individually oriented for maxi-

E [ILI] mum directivity. While you get

all the flexibility of separate VHF

and UHF antennas, PATHFINDER eliminates the
splitters (with theirinherentlosses) needed to couple
separate antennas with a common downlead.

Take advantage of the growing UHF and FM stereo
markets by selling this all-purpose high-gain antenna.
Rugged square-boom construction and Golden Armor
corrosion-resistant finish assure long life. Flat re-
sponse across entire band (channels 2-83), low
YSWR, excellent front-to-back ratio make PATH-
FINDER a “natural’” for easy sales and satisfied
customers. Talk to your Jerrold distributor today,
or write for complete information. Jerrold Electronics

Corporation, Distributor Sales Division, 401 Walnut
St., Philadelphia, Pa. 19106.
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Understanding Color-Bar Generators

by Robert G. Middleton

Various types of color-pattern and
color-bar generators are in everyday
use. Some of these generators are
quite simple, while others are fairly
complex. The simplest type is the un-
keyed-rainbow or color-display gener-
ator. It supplies an oflset color-subcar-
rier signal, also called a sidelock signal
or linear-phase sweep. A “rainbow”
spectrum of color-difference hues is
displayed on the screen of a color
picture tube. This display should not
be confused with a conventional rain-
bow spectrum, since the colors and
their sequence are somewhat different.

Analysis of the Offset Color Subcarrier

To understand how a rainbow dis-
play is produced, observe that the
chroma demodulators in a color re-
ceiver (Fig. 1A) are phase detectors.
The output from a demodulator de-
pends on the phase of the input
chroma signal with respect to burst
phase. In turn, the signals fed to the
three guns of the color picture tube
vary with the phase of the input
chroma signal. If the phase of the
chroma signal is progressively changed
from 0° to 360°, the succession of
colors depicted in Fig. 1B will be dis-
played on the screen of the color
picture tube,

The frequency of the color burst
is 3.579545 mc. A simple rainbow gen-
crator could consist of a phase-modu-
lated 3.579545-mc oscillator. However,
because the color receiver contains a
R-Y output is passing through its
peak, the B-Y output will be passing

sy
)

Fig. 1. Hue depends on chroma phase.
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subcarrier oscillator, an expedient is
possible which permits a CW generator
to serve as a rainbow generator. The
color receiver reinserts the subcarrier
into the chroma signal at each demod-
ulator; hence, a 3.579545-mc signal
is already present. To display a rain-
bow pattern it is necessary only to
provide an input chroma signal pro-
ducing the effect of phase modulation.

This is done by applying a CW
chroma input that has a frequency
of 3.563795 mc. This is the so-called
offset color-carrier frequency; note
that it is 15,750 cycles less than the
burst frequency. Turn your attention
to what happens in one of the chroma
demodulators— for example, the R-Y
demodulator. When an offset color-
subcarrier signal (3.563795-mc sine
wave) is applied to the R-Y demod-
ulator, it will beat with the sub-
carrier-oscillator signal (3.579545-mc
sine wave). In turn, the output from
the R-Y demodulator will be a 15,750-
cps sine wave, the difference between
these two frequencies (3.579545 -—
3.563795).

Linear Phase Sweep

Output from the R-Y demodulator
will start at zero, rise to a maximum,
and then decrease to zero, following
a sine-wave pattern. Note that this is
exactly the same output obtained if
the applied chroma signal has a fre-
quency of 3.579545mc and is pro
gressively shifted (modulated) in phase.
In other words, the output from the
demodulator represents a linear-phase
modulation of the color subcarrier and
is accordingly called a linear-phase
sweep. But a rainbow pattern gener-
ator obtains the effect of a linear-
phase sweep by applying an unmodu-
lated 3.563795-mc sine wave to the
chroma demodulators.

Of course, there is a somewhat
similar sine-wave output from the
B-Y demodulator, with a frequency of
15,750 cps. However, the B-Y demod-
ulator output will be shifted 90° ‘with
respect to the R-Y demodulator out-
put. To put it another way, when the

Material for this article was adapted
from the Howard W. Sams book
“Know Your Color-TV Test Equip-
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through zero. Turning to the G-Y
matrix, it is apparent that the G-Y
output will also be shifted in phase,
and it will pass through zero at a
different time from either the R-Y
or B-Y output.

Waveform of Simple Rainbow Signal

The most economically priced rain-
bow generators have only a 3.563795-
mc sine-wave output (Fig. 2A). Other
rainbow generators supply the rain-
bow signal with horizontal sync pulses,
as illustrated in Fig. 2B. Note that the
individual subcarrier cycles are visible
in Fig. 2A, whereas they are not seen
individually in Fig. 2B. The reason
for this is that the first photo was
taken using a high-speed sweep in the
oscilloscope. However, this was not
possible in the second photo, because
the horizontal sync pulses can be dis-
played only when the scope sweep is
15,750 cps or less. In this example the
scope was set to a 7,875-cps deflection
rate.

It is not essential to have horizontal
sync pulses in a simple rainbow signal;
they arc often omitted for reasons of
economy. Normal output waveforms
for R-Y, B-Y, I, and Q demodulators
are shown in Fig. 3. These are 15,750-
cps sine waves that are interrupted at
the ends by the burst-gate pulse pres-
ent in the receiver system. Note that
the phase of each waveform is dif-

Fig. 2.

Rainbow generator

outputs.
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Fig. 3. Demodulator output waveforms.

ferent for the recasons previously
discussed. Since the R-Y and B-Y
demodulators have a 90° phase dif-
ference, circular waveforms are dis-
played by a rainbow signal in a vector-
gram test, as shown in Fig. 4.

Stability Considerations

You may have made the experiment
of displaying rainbow patterns by in-
jecting the 3.56-mc CW output from
a signal generator into the video sec-
tion of a color-TV receiver. In such
case you will recall how carefully the
generator must be tuned to make the
rainbow pattern lock into color sync.
Although the pattern remains fixed on
the screen for a while, it then begins
to “pull” to the right or to the lett,
wavers, and finally breaks color sync
lock. The signal generator must then
be returned carefully to display again
the rainbow pattern. This is a practi-
cal demonstration of the fact that
service-tvpe signal generators tend to
drift slightly in frequency, and the
basic circuitry of such generators is

not entirely suited to the requirements
of color-pattern generators.

It will be found that a highly stable
reference-frequency source is as nec-
essary ‘in a color-pattern generator as
in a white-dot or crosshatch generator.
In fact, the accuracy must be even
higher +if true colors are to be dis-
played. According to NTSC stand-
ards, the color-subcarrier oscillator
must have an accuracy of ==10cps in
3.579545mc. This precise control of
frequency is maintained by color-TV
transmitting stations, although it is
difficult to realize this accuracy in serv-
ice-tvpe color-pattern generators. How-
ever, stable quartz-crystal oscillators
arc used in service-type instruments
which provide a satisfactorily stable
reference frequency.

The same requirement for frequency
stability is met in rainbow-pattern gen-
erators as in NTSC color-bar gener-
ators. Under ideal circumstances, a
rainbow generator operates on a ref-
crence frequency of 3.563795 mc
=10 cps. Hence, stable quartz-crystal
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Fig. 5. Configuration of a simple rainbow generator.
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Fig. 4. Rainbow-signal generator vectorgrams.

oscillators are also necessary in rain-
bow-type instruments.

Rainbow-Generator
Configuration

Fig. 5 shows the circuit for a simple
rainbow generator, comprising a 3.563-
795-mc  (nominally 3.56) oscillator
and a modulated RF oscillator. Trim-
mer capacitor C46 is connected across
the crystal to provide exact adjustment
of the offset color-subcarrier frequency.

This is a maintenance control. The
3.56-mc output is taken from the
cathode of the rainbow oscillator.

Plate modulation is employed, with
the output from the rainbow oscillator
coupled through C42 to L4. Modulated
RF output is taken from the cathode
of the RF oscillator tube.

To permit testing on a clear chan-
nel in various localities, the RF oscil-
lator can be switched to operate on
any one of the low VHF channels.
Trimmer C41 permits the RF oscil-
lator to be adjusted exactly to the pic-
ture-carrier frequency. Uniform out-
put on the various channels is main-
tained by changing the plate voltage
of the RF oscillator. This is the pur-
pose of the voltage divider comprising
RS0 through R354. Since the RF out-
put tends to decrease as the oscillating
frequency is increased, more_B+ volt-
age is automatically used on the
higher-frequency channels.

Keyed-Rainbow Generator

Keyed-rainbow generators are more
elaborate than simple generators in
that the rainbow is switched off and
on as required to display rainbow
color bars on the picture-tube screen.
Ten bars are displayed. as illustrated
in Fig. 6. A definite advantage of the
keyed display is that chroma phases
are identified at 30° intervals by the
rainbow bars. This feature makes it
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Fig. 6. Color-bar pattern
showing order of the

much casier to analyze the pattern for
defective reproduction, and it also
facilitates  scope waveform analysis
when troubleshooting the chroma cir-
cuitry in a color receiver.

Although ten rainbow bars are dis-
played in the picture-tube pattern,
there are 11 bursts in a keyed-rainbow
signal, as shown in Fig. 7. The first
burst following the horizontal sync
pulses does not appear on the picture-
tube screen because it occurs during
horizontal flyback. This burst enters
the color-svnc section of thé receiver,
just like a conventional color burst.
Thus, the subcarrier oscillator in the
recciver is locked to the phase of the
first burst in the Keyed-rainbow signal.

Note the difference between the
burst provided by a Keyed-rainhow gen-
erator and the color burst which is
transmited from a broadcast station.
The generator supplies a color sync
signal that is 15,750cps less than the
frequency of an NTSC color sync
signal. However, a color receiver locks
on the phase of the rainbow signal,
although it cannot lock in with the
frequency of the rainbow signal. This
type of color sync is called sidelock.

Fig. 8 shows the normal demodula-
tor output waveforms scen when a
keyed-rainbow signal is applied to a
color receiver. Compare these patterns
with those illustrated in Fig. 3. Obvi-
viously, the keyed-rainbow pattern
makes it much easier to check phases
by simply counting the pulses along
the waveform. Each pulse is shifted
from adjacent pulses by 30°. Observe
how I and Q demodulator phases are
separated by 90°. Similarly, R-Y and
B-Y phases are separated by 90°. On
the other hand, the G-Y phase docs
not have a 90° separation from any of
the foregoing signals; this considera-
tion is explained in detail subsequently.

Generafor Circuitry

A typical configuration for a keyed-
rainbow generator is seen in Fig. 9.
V6A is a crystal-controlled oscillator
using a. 3.56-mc crystal in a Pierce
oscillator circuit. This 3.56-mc output
is coupled from plate pin 6 of V6A
to the grid. pin 2 of V6B through ca-
pacitor C28. Also coupled to grid

COLOR SYNC
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THH
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ta—e{5u SEC.
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(A) Waveform of a keyed-rainbow signal.

SUBCARRIER IN EACH BAR

ONE HORIZONTAL LINE SCAN INCLUDING RETRACE
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HH NH

SYNC. APPROX 8 CYCLES OF 3563.795 KC_____

Fig. 7. Keyed-rainbow signal characteristics.

pin 2 through capacitor C29 are high-
level 189-kc square wave pulses from
platec pin 6 of VIB. Thcse pulses
drive the grid to cutoll over their
negative excursion and gaté the tube
into conduction over only their pos-
itive excurston. This gated (keved)
rainbow signal is then fed to the svne
mixer, thence to the RF modulator.

Because of the small values of V6B
load resistor R31 (connected to pin
1), coupling capacitor C27. and its
subsequent resistive load, the Kkeying
pulses feed through as differentiated
spikes. These spikes provide a white
leading edge and a black trailing edge
on the rainbow color hars. In effect,
these are vertical-tine signals which are
accepted bv the Y amplifier in the
color receiver, but which are rejected
by the receiver chroma circuitry. Con-
sequently, the spikes give a ‘means of
checking “color fit”; the rambow color
bars arc normally displayed exactly
flanked by the white and black vertical
lines without overlap.

All present-day keyed-rainbow gen-
erators are combined with white-dot
and crosshatch generators, because
they are used primarliv as installation
instruments. Since installation proced-
ures entail both convergence adjust-
ments and a check of color phasing
adjustments, technicians prefer to have
all necessary signals available from
one compact generator. Economy is
also realized because many of the
pulse signals required to produce
white-dot or crosshatch patterns are
also utilized to produce the keyed-
rainbow waveform. Moreover, the
same modulator and RF oscillator are
employed for both functions.

Burst-Phase Color-Signal
Generator

Fig. 10 depicts a chroma-signal gen-
erator which is not of the rainbow

type. since the oscillator operates at
3.579545mc. It is an unkeyed con-
figuration: thus. a color receiver “sees”
the chroma at burst phase. No RF os-
cillator is used in this simplified instru-
ment. Instead. the output leads are
connected in parallel with the antenna
to the receiver. Thus. when the re-
ceiver is uned to station. RF voltage
from the antenna flows into the gen-
erator as well as into the receiver.

Oscillator output in Fig. 10 is taken
from the cathode of the 12AT7 and is
ted into the INSIA diode (CR3),
which operates as a modulator. The
3.58-mc voltage feeds into diode CR3
via C28. while RF voltage from the
antenna feeds into the diode via C29.
In the diode, the 3.58-mc voltage mod-
ulates the incoming RF voltage, and
some of the modulated RF signal feeds
back out of the generator to the re-
cciver. Note that a 60-cps voltage
switches the modulator diode CR3 off
and on.

Conscquently, the color bar recurs
at a 60-cps. rate and displayed hori-
zontally on the screen of the color
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Fig. 9. Keyed-rainbow generator circuit.

picture tube. It occupies about two-
thirds of the total screen height. This
color bar is always superimposed on
a black-and-white picture from a TV
station, since the receiver must be
tuned to a station before the generator
will produce a modulated-RF output
signal. Trimmer capacitor C25 is a
maintenance control which is set to
tune the crystal exactly to the color-
burst frequency. No operating controls
are provided in this type of color-bar
generator.

To check the setting of the hue con-
trol in a color receiver, the green
and blue guns are temporarily dis-
abled, leaving a red field on the screen
of the color picture tube—only the
red gun is operating in the picture tube
at this time. A burst-phase chroma
signal has the —(B-Y) phase, which
produces zero response from the red
gun, provided that the hue control in
the receiver is adjusted properly. The
operator inspects the red field on
the picture tube screen and carefully
adjusts the hue control to make the
bar invisible. If the hue control is
not set correctly, the bar signal will
be visible in the background of the
red field.

In addition to the configuration
shown in Fig. 10, this color-signal
generator also provides circuitry for
producing white dots, crosshatch, verti-
cal lines and horizontal lines. How-
ever, sync pulses are not generated,
and the patterns are locked by inject-
ing the flyback pulse from the receiver
into the genreator. A separate lead is
used for this purpose. Because of the
extreme simplification employed, the
instrument has been made unusually
compact and low-priced. It is primari-
ly for installation use and is not in-
tended as a bench troubleshooting gen-
erator.

Single-Bar NTSC Generator

Various NTSC color-bar generators
are available which display a single
color bar at a time. It is customary to
provide the primary and complemen-
tary colors, as well as several chroma
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test signals. For example, a typical
generator of this type supplies red,
green, blue, magenta, cyan, yellow,
R-Y, B-Y, G-Y, and G-Y/90° bars.
Any one bar may be obtained at a
time. An NTSC generator produces
correct hues at specified saturation
with horizontal sync, blanking, and
burst at proper pedestal position. Dis-
play of correct hues requires appro-
priate signal amplitudes and phases.
Table 1 indicates the chroma phase
angles and brightness levels for the
primary and complementary colors.

Table 1. Chroma, Phase, and
Brightness Characteristics

PHASE BRIGHTNESS
COLOR ANGLE LEVEL
Yellow 12.0° .89
Red 76.5° .30
Magenta 119.9° 41
Blue 192.0° Sl
Cyan 256.5° 70
Green 299.9° .59

Fig. 11 illustrates the appearance
of a single color bar on the screen of
a color picture tube and the waveform
for a yellow color bar. A block dia-
gram of a single-color-bar generator
is shown in Fig. 12. Development of

BRIGHTNESS (Y)
COMPONENT
(0.89 FOR YELLOW,

3.58 CHROMA COMPONENT
13° FROM BURST TO YELLOW)

Fig. 11. Typical single color-bars.

Fig. 10. A simple generator providing a burst-phase signal.

a red color-bar signal, for example,
takes place as follows. A 3.579545-mc
(nominally 3.58-mc) color subcarrier
signal is generated by a ‘crystal-con-
trolled oscillator. This 3.58-mc signal
is fed to the burst gate, which con-
ducts briefly following each horizontal
sync pulse. Eight or nine cycles of
the 3.58-mc signal are passed at this
time to produce the color burst seen
on the back porch of the horizontal
sync pulse in Fig. 11B.

Output from the 3.58-mc oscillator
is also applied to a delay line produc-
ing a phase shift of 76.5° as speci-
fied in Table 1| for a red bar. This
delayed 3.58-mc signal is then fed
to the chroma gate, which conducts
during part of the forward scan. Dur-
ing the gate conduction time, the de-
layed 3.58-mc signal is passed to pro-
duce the 3.58-mc chroma component
seen in Fig. 11B. Keying of the burst
and chroma gates is accomplished as
follows. Output from the 15,750-cps
blocking oscillator (Fig. 12) is shaped
into a suitable pulse which then trig-
gers the burst multivibrator. This is
a one-shot multivibrator that gener-
ates a gating pulse of precise width.

The pulse output from the burst
multivibrator is applied to the burst
gate, which is switched on for the
duration of the pulse. Next, the out-
put from the burst gate is inverted in
preparation for combining the color
burst with the other components of the
color-bar signal. A branch line from
the burst multivibrator feeds the out-
put pulse to a delay line, which im-
poses a delay equal to the time from
the trailing edge of the color burst to
the leading edge of the 3.58-mc
chroma component (Fig. 11B). After
being suitably delayed, the pulse passes
through a pulse shaper (Fig. 12) to
form a trigger impulse for the chroma
multivibrator. This is a one-shot multi-
vibrator that produces a gating pulse
of precise width. Output from the
chroma multivibrator is applied to the
chroma gate, which is switched on
for the duration of the pulse.

A branch line from the chroma
multivibrator is connected to a clipper
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which processes the pulse for use as
a Y or luminance signal (Fig. 11B).
An attenuator (Fig. 12) reduces the
output from the clipper to correct
amplitude for the particular color bar;
for example, the Y component in Fig.
1 1B has an amplitude equal to 0.89 of
the white level. If a red bar is being
generated, the clipper output is at-
tenuated to 0.3 of white level. The Y
signal is combined with the color burst,
chroma, and sync in adders or mixers.

Only the color-bar signals are gen-
erated with a Y component. The
chroma-bar signals (R-Y, B-Y, G-Y,
and G-Y /90°) are centered on black
level — their Y component is zero.
This signal characteriestic follows
from the fact that chroma-bar signals
are color-difference signals in which
the brightness component has been
subtracted from the complete color
signal. Fig. 13 depicts the relation of
G-Y /90° to burst and G-Y phases.
Note that G-Y /90° is in quadrature
to G-Y. Put another way, this is the
same relation as R-Y to B-Y, or I to
Q. Just as an R-Y demodulator nulls
on a B-Y signal, a G-Y demodulator
or matrix nulls on a G-Y /90° signal.

Circuit Description

Fig. 14 shows the color-subcarrier
oscillator configuration. A tuned-grid
tuned-plate circuit is used, with ad-
justable plate tuning provided by trim-
mer capacitor C46. Miller-effect coup-
ling from plate to grid results in trans-
fer of a portion of this capacitance

(]
005 =
MFD

12. Block diagram of a single-color-bar generator.

Fig.

to the grid circuit. Hence, quartz crys-
tal CR14 can be tuned slightly by
adjustment of C46. This 1s a mainte-
nance control. R82 operates as a grid-
leak resistance. Note that R89 is of
no electrical significance in the plate
circuit; it is employed merely as a
winding form to support L6. The 3.58-
mc output is taken from a tap on L6
near AC ground to provide a low-
impedance output. In turn, the oscil-
lator is lightly loaded, assisting in
maintaining stable ‘operation.

Burst and Chroma Gates

Output from the subcarrier oscil-
lator is applied to voltage divider R84
and R85 (Fig. 15). This reduces the
3.58-mc voltage to a suitable value
for driving the grid of burst-gate tube
V7A. A branch lead from the junction
of R84 and R85 is fed to the input of
an artificial delay line. This particular

delay line comprises R115, L102
(which is wound on R106), C103,
L103 (which is wound on RI107),

C19, C104, and R102. The exact time
delay can be adjusted by trimmers
C103 and C104. Note that a separate
delay line is required for each color,
and that various delay lines are
switched into or out of the circuit by
a function switch. The particular line
shown is used only to produce the
“yellow” phase delay.

13. Relation of G-Y/90°

to burst and G-Y phases.

A tap on the delay line feeds the
3.58-mc signal to the grid of chroma-
gate tube V8A. Thus the signal at the
chroma gate lags the burst signal by
12°, as specified in Table | for a
yellow hue. Outputs from the burst-
gate and chroma-gate tubes are com-
bined, and they appear across the
common plate-load impedance (L3,
C36, and R65). Trimmer C36 is a
maintenance control that permits tu-
ning L3 to exactly 3.58-mc. Although
the amplitude of the chroma signal
is fixed, the amplitude of the burst
signal is adjustable by varying the
value of R63.

Note that gating pulses are fed to
the screen grids of V7A and VS8A.
No DC voltage is applied to the screen
grids. Hence, these tubes are normally
cut off, and no 3.58-mc signal appears
at the plates. However, when a posi-
tive gating pulse is applied to the screen
grid, the tube is switched into operation
and amplifies the 3.58-mc signal for
the duration of the gating pulse: The
burst-gating pulse arrives before the
chroma-gating pulse, because the
chroma component follows the color
burst, as seen in Fig. 11B. Observe
also that the burst-gating pulse has a
shorter duration than the chroma-
gating pulse. Thus, V7A and V8A
conduct alternately.

Disregarding L102 and L103, the
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Fig. 14. Color subcarrier oscillator.

Fig. 15. Burst and chroma-gate circuitry.

March, 1966/PF REPORTER 5



B Be 8+
. Iy [
Ghciiuaron
5
u_ | i o R49 RS
1 SURST WALTIVIBRATOR R54 5. 10¢
T™ v o £ €34 70 SCREEN OF
o O SCREEN
an w4 = - GR10.0F = CHROMA-GATE
Y e L = N e BEsent o2 CR12 001 MFD CIMFD  TUBE vEA
9 1+ = iz s ;‘@ el ~ o H -
P ) {1 I 12 12at7 r V!
- IR L wikst g 6l | B o vz 11
cas wom
i - 18K e X crul RS2
i v T nzan 6.8
Soomes R1LO7
RZ Go—o - 820
™ L u o onms L ReD
15,750 o, (e ) 1M
<2 BAR WIDTH AD).
T8 J.(;u 5 10TH AD)
o Turo o 8¢
.o o 15K R61
& T 100¢

Fig. 16. Burst-gating pulse is formed in this circuit.

applied signal flows through RI15
(Fig. 15) into C103, C19, and C104.
Series resistance followed by shunt
capacitance forms an integrafing cir-
cuit, and the output rises gracually in
this type of RC circuit. In other words,
the output lags the input. Coils T.102
and L103 have a certain impedance
at 3.58-mc, and in the first analysis
can be considered as AC resistanzes
inasmuch as they oppose current flow.
The coils contribute to the basic inte-
grating action and delay buildup of
the output voltage. Since the impe-
dances of the coils can be varied by
adjusting the trimmer capacitors, the
exact amount of delay can be set to
the desired value.

Generation of Gating Pulses

Burst-gating pulses are formed in
the network shown in Fig. 16. V2B is
a 15,750-cps blocking oscillator which
generates a pulse output at its plate.
This pulse is narrowed and clipped in
passage through R30, R31, C17, and
CR6; thus, it 1s shaped into an ac-
curate trigger pulse. Tubes V6A and
V6B operate in a one-shot multivi-
brator circuit. After the circuit is trig-
gered, it goes through one cycle of
operation and generates a pulse of
precise duration. The one-shot multi-
vibrator then rests, and does not ger-
erate another pulse until the next trig-
ger arrives. One-shot action results
from a high cathode bias developed by
R 1100 on V6A.

Chroma-Gate Multivibrator

Refer to Fig. 16. A delay network is
connected in the common-cathode cir-
cuit of V6A and V6B. This network
consists of L2, C25, C26, C27, C28,

and R1100. Resistor RI1100 is the
B
RéT ’;“; €2 pp3
80K - X SMED 7 10 ADDERS
FROM L Rz ¢
Dy

terminating resistance for the delay
line. A short time after V6A and V6B
are cycled, the negative pulse at their
cathodes appear across R1100. This
pulse is processed to serve as a trigger
pulse for the chroma-gate multivi-
brator, as shown in Fig. 17. To process
the pulse, it is first differentiated by
C29 and RSI. Differentiation results
in the production of hoth positive and
negative spikes. Only the positive
spikes are desired in order to trigger
VOA.

Note that the negative spikes “see”
a low resistance to ground through
CR11, and they are thereby clipped
from the differentiated waveform. On
the other hand, the positive spikes
“see” a low resistance through CR12,
and they pass to the grid of V9A.
VO9A and V9B comprise a one-shot
multivibrator circuit. A positive out-
put pulse of precise width is generated
at the plate of V9B for each trigger
pulse applied to VOA. However, this
chroma-gating pulse is delayed, and
its duration is longer than the burst-
gating pulse. The duration of the
chroma-gating pulse is determined by
the setting of R60. This pulse keys
the chroma-gate tube.

Development of the Y Signal

Next, a branch circuit is used to

Fig. 17. Chroma-gating multivibrator circuit.

process the chroma-gating pulse for
further use. A Y signal is required for
a complete color signal. It is gener-
ated as shown in Fig. 18. The positive
pulse from the plate of V9B is coupled
through C35, resulting in the puise
acquiring both a positive and a neg-
tive excursion. CR301 clips off the
negative excursion, thus providing a
uniform base line. At this point the
pulse has too much amplitude to
serve as a Y signal; hence, resistor
R122 is used as a voltage divider to
reduce the pulse amplitude. In the
complete color-bar generator, a differ-
ent value of R122 is switched into the
circuit when a different color signal
is selected. A value of 11K is used
when a yellow bar is being generated.

V8B inverts the pulse polarity so
that the output from the plate is a
negative pulse. To compensate for the
tube tolerances, a gain control (R70)
is provided in the cathode circuit of
V8B. Output from the Y adder (V8B)
1s fed to the burst, chroma, and sync
in much the same way as previously
described for white-dot and crosshatch
generators. Regardless of the color
being generated, the amplitude of the
horizontal sync pulse is constant. On
the other hand, the amplitudes of the
Y signal and the chroma signal are

{
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Fig. 18. Y-shaper and adder.
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Fig. 19. Block diagram of a multiple-bar NTSC generator.



changed when the function switch is
set for various colors,

Multiple, Color-Bar Patterns

Basically, the same principles de-
scribed are used to generate multiple
color-bar patterns. However, circuitry
details arc necessarily more complex;
for example, electronic switching is
used instead of manual switching. A
block diagram for a multiple color-
bar generator is shown in Fig. 19. The
Y signal is produced by mixing square
or rectangular waves as depicted in
Fig. 20. These waveforms have ampli-
tudes corresponding to the brightness
levels of green, red, and blue (the
primary colors). Thus, the “green”
square wave has a relative amplitude
of 0.59, the “red” wave 0.30, and
the “blue” wave 0.11. These rectangu-
far waves occur in time relationships
as seen in Fig. 20.

When the three waveforms are com-
bined in an adder, the Y signal for a
multiple color-bar pattern is obtained.
Primarly-color Y levels are obtained
without overlap of the waveforms. On
the other hand, complementary colors
have Y levels produced by overlapping
a suitable pair of primary-color wave-
forms. For example, yellow is obtained
by overlapping green and red. Since
green has an amplitude of 0.59 and
red has an amplitude of 0.30, the Y
signal for yellow has an amplitude of
0.89.

Characteristics of the NTSC sys-
tem specify that the amplitude of the
Y signal shall correspond only to the
brightness of a color. Hue corresponds
to the phase of the chroma signal, and
saturation corresponds to the ampli-
tude of the chroma signal. Relative
amplitudes and phases for the three
primary chroma signals are shown in
Fig. 21 A. Observe that the resultant
of the red and blue chroma signals is
equal and opposite to the green chroma
signal (Fig. 21B). This simply means
that if all three primary chroma sig-

nals are mixed together, they will can-
cel out to zero.

This basic fact is used to advantage
in the design of multiple color-bar
generators. When a white bar is gen-
erated, it is obtained by combining
red, green, and blue chroma signals.
The combination obviously results in
a Y signal only, because the three
chroma signals cancel out as seen
in Fig. 21B. In turn, a self-checking
feature is afforded by an NTSC
multiple color-bar generator. If the
circuit adjustments should drift so
that the red. green, and blue chroma
signals do not have correct amplitudes
and/or phases, the chroma signals
do not cancel out on the white bar.
Instead, more or less 3.58-mc “fuzz”
appears on the Y signal. This is a
trouble symptom which informs the
operator that his generator is out of
adjustment.

Output Facilities

Simple color generators often have
an RF output only, and an RF at-
tenuator may be provided. In such
case the generator provides a fixed
medium-level ouput such as 5000
microvolts. This level will not over-
load a normally operating color re-
ceiver, and the usual differences in
receiver sensitivity are automatically
compensated by the AGC system.
More elaborate color generators have
an RF attenuator which permits ad-
justment of the RF output level over
a wide range. In turn, the performance
of the receiver can be easily checked
under simulated fringe-area conditions.

Larger generators often provide vid-
co-frequency output in addition to
RF output. A video-output attenuator
is omitted in the lower-priced models.
In such cases the video output has
a fixed level, which is typically 2 volts
peak-to-peak. This output is useful for
injecting the color signal at the video-
detector output in a recciver when
trouble is suspected in the RF or IF
sections. However, it may not always

be possible to use the video-output
signal in this manner, because it might
have incorrect polarity for the par-
ticular receiver. The video output can
be fed directly to a wide-band scope,
and this test provides a convenient
check on the color-signal waveform
to determine whether the generator
might need adjustment.

Elaborate color-bar generators have
a video-signal attenuator that permits
adjustment of the video-ouptut level.
A typical generator can be adjusted
for an output from zero to 2.5 volts
peak-to-peak. Moreover, such gener-
ators have a video polarity-reversing
switch so that the video signal can al-
ways be injected at the video-detector
output in a color receiver, regardless
of the detector polarity. A 4.5-mc
sound signal is often provided to per-
mit a check of sound interference in
color receivers. When rejection of the
sound signal is inadequate, the 4.5-mc
signal beats with the 3.58-m signal,
and produces a visible 920-kc inter-
ference pattern on the screen of the
color picture tube.

Common Troubles in Color-
Pattern and Color-Bar
Generators

Weak or otherwise defective tubes
arc the most common troublemakers
in color generators. In case the tubes
have been cleared from suspicion, the
most likely culprits are capacitors.
First consider the symptoms of filter-
capacitor trouble in an unkeyed-rain-
bow generator. Serious leakage in filter
capacitors reduces the B+ voltage and
the output signal is weakened; if the
B+ voltage falls below a critical value,
cither the RF oscillator or subcarrier
oscillator, or both, will suddenly drop
out and no color pattern will be dis-
played.

On the other hand, when the DC
voltage remains about normal but the
ripple becomes excessive, shading is
seen in the rainbow pattern. That is,

| GREEN*.59 RED

GREEN

BLUE

=~ . RESULTANT
A OF RED AND BLUE

A

GREEN

Fig. 20. Formation of Y signal for an NTSC display.

Fig. 21. How chroma signals cancel on a white bar.
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the top of the pattern may be quite
dim, while the bottom portion is ex-
cessively bright, or vice versa. Quite
possible a dark hum bar will also
be observed drifting up or down the
screen. Thus, the symptoms of power-
supply trouble are easily recognized
and can be quickly localized in a
simple rainbow generator. If an un-
keyed-rainhow generator provides hor-
izantal and vertical sync pulses, verti-
cal sync lock is usually disturbed by
excessive power-supply ripple — the
pattern jitters and varies in height as
the hum bar drifts off-screen at the
top or hottom.

Subcarrier Oscillator Frequency

The circuit for a simple unkeyed-
rainbow generator is shown in Fig.
22, Crystal MC-1 must be tuned as
closely as possible to 3.563795mc —
otherwise, the rainbow pattern will
be “pulled” to the right or left of the
picture-tube screen. A trimmer capaci-
tor is used to tune the quartz crystal.
If this capacitor is shorted, the circuit
does not oscillate and there is no
signal output. On the other hand, if
C252 is open, the pattern will cither
pull severely or lose color sync com-
pletely. The crystal oscillates at too
high a frequency and cannot be tuned
when the trimmer capacitor is open.

Next, consider the situation in which
C252 is not defective, but is misad-
justedd. In such case, the rainbow
colors appear shifted to the left or
right on the screen of a normally op-
erating color receiver. to calibrate the
rainbow oscillator, proceed as follows.
Tune in a color program on a nor-
mally operating color receiver, and ad-
just the controls for proper reception.
Disable the control-AFC network in
the receiver and adjust the color-sub-
carrier oscillator in the receiver to
obtain normal color reproduction. This
is a free-wheeling adjustment, and the
colors will tend to drift back and forth
through their normal hues. The re-
ceiver is now free-wheeling about
3.58-mc—it can now be used as a fre-
quency reference.

Disconnect the antenna, and con-
nect the rainbow generator to the

8 PF REPORTER/March, 1966

receiver. Trim the rainbow oscillator
(by adjusting C252 in Fig. 22) until
a normal rainbow pattern free-wheels
on the picture-tube screen. The rain-
bow crystal (MC-1 in Fig. 22) is then
tuned very closely to 3.56 mc. With
the calibration completed, restore the
operation of the color-AFC network
in the recciver. You will then sec a
normal stabilized rainbow pattern on
the picture-tube screen with colors
orange, red, magenta, blue, cyan, and
green from left to right. Although
calibration can be made without dis-
abling the color-AFC network in the
receiver, this method permits a closer
adjustment, because there is no AFC
action to mask the trimmer adjust-
ment.

Suppose C75 in Fig. 22 is shorted.
If so, there is no output from the rain-
bow osciltator. Conversely, it C75 is
open, the circuit will continue to oscil-
late at slightly lower output and with
a small frequency shift. It CII1 in
Fig. 22 is shorted, the circuit continues
to oscillate; however, B+ voltage then
appears across C252 as well as across
the crystal, which is not desirable. On
the other hand, if CI11 opens up, the
circuit will not oscillate. C304 is a
decoupling capacitor which minimizes
pattern interference caused by RF
energy gaining entry into the oscil-
lator circuit; it also minimizes entry of
rainbow-signal voltage into the B+
system.

Output from the rainbow oscillator
modulates an RF oscillator; a typical
configuration is shown in Fig. 5. The
RF oscillator operates at a chosen
picture-carrier frequency. If C42 is
open, there is no modulation on the
RF carrier. However, it C42 is leaky
or shorted, output from the oscillator
will be weak or absent. Otherwise,
the RF-oscillator circuitry is conven-
tional.

Keyer Troubles

A keyed-rainbow generator has a
keyer .circuit following the rainbow
oscillator. Fig. 23 shows a typical con-
figuration. Output from the 3.56 (rain-
bow) oscillator is applied to the grid
of the keyer tube through a 27-mmf
coupling capacitor. Also applied to
the keyer grid is a 189-kc squarc-wave
voltage. The square wave drives the
keyer tube into and out of conduction,
thus “chopping” the rainbow signal
into chroma bars. If the 27-mmf ca-
pacitor is open, no chroma bars ap-
pear; instead, only keying transients
(vertical black and white lines) ap-
pear on the picture-tube screen. If the
27-mmmf capacitor is leaky, DC volt-
age bleeds through to the grid of the

+1o0v
KEYER
RAINBOW 33K 1K
OSCILLATOR ISMMF  KEYED-
_I_ _L 3 { [ RaNBOW
1.510 ;& TB 4356 O QUTPUT
10 MMF '[MC
MME

100K = + | Sex

o= 05 MFD

189-KC
SQUARE WAVE

Fig. 23. Keyed-rainbow circuit.

keyer tube; in turn, the chroma bars
become abnormally wide. The keyer
tube runs hot and soon becomes dam-
aged if the 27-mmf capacitor leaks
substantially.

Suppose the 0.005-mfd capacitor in
Fig. 23 opens up; then, an unkeyed-
rainbow pattern appears on the pic-
ture-tube screen. If the 0.005-mtd
capacitor is leaky, D-C voltage from
the plate of the 189-kc square-wave
shaper tube (not shown in Fig. 23)
bleeds through to the grid of the
Keyer tube. The chroma bars then
become abnormally wide because the
square wave cannot drive the keyer
tube completely to cutofl. As before,
the tube runs hot and can be damaged
if the 0.005-mfd capacitor leaks ex-
cessively.

Display of an unkeyed-rainbow pat-
tern can also result from defects in
the 189-kc square-wave shaper or 189-
ke oscillator circuits. Troubleshooting
these sections of a keyed-rainbow gen-
erator is the same as with a white-dot
or crosshatch generator. Output from
the keyer tube is fed through a 15-
mmf coupling capacitor (Fig. 23) to
the RF section. If the [5-mmf capaci-
tor opens, the RF output is then un-
modulated, and no chroma bars appear
on the picture-tube screen. Conversely,
if the 15-mmf capacitor shorts, the
svimptom is -the same. because B+
voltage from the keyer tube “kills” the
action of the intermediate shaper tube
(not shown in Fig. 23).

Aside from defective tubes, most
keyer troubles are caused by faulty
capacitors, as would be expected.
However, to check further, measure
the resistors in the keyer and asso-
ciated circuitry  with an ohmmeter.
Resistors are most likely to increase
in value or open up, although they
will occasionally decrease in value or
become intermittent. Dirty or erratic
socket contacts are sometimes confused
with resistor defects, simply because
socket trouble is not ordinarily sus-
pected. In rare cases, the keyer plate-
load coil might open, causing smeared
edges on the chroma bars. A
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Sarkes Tarzian, Inc., largest manufacturer of
TV and FM tuners, offers unexcelled tuner
overhaul and factory-supervised repair service.
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located Service Centers offer fast, dependable
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KWIKETTE SOLDERING AIDS...

the revolutionary new connectors
that make QUICK work of parts replacement!

WIRE + FLUX + SOLDER, ALL in One!

The 3-in-1 KWIKETTE is not just another wire
spring connector ... Copperweld wire inner core,

an intermediate layer of flux, and an outer
jacket of solder ... ALL YOU NEED IS HEAT!

Once again, Sprague helps the TV-radio service industry by
solving difficult servicing problems . . . parts replacement on
printed wiring boards, in “inaccessible” chassis nooks, and on
crowded terminal lugs. Mechanically sturdy and electrically
reliable, the KWIKETTE provides quick, expert, “one-
handed” soldered connections as easy as A-B-C!

Nine times
actual size

SNIP LEAD... B SLIP ON KWIKETTE... c APPLY HEAT...
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NOBODY ELSE HAS KWIKETTE CONNECTORS...

YOU GET ’EM ONLY FROM SPRAGUE PRODUCTS!

KWIKETTES are now being packed with Sprague Atom® Capacitors at no
extra cost to you! Whenever you need tubular electrolytics, insist on pre-

packaged Sprague Atoms from your parts distribu- , i}
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tor and you’ll automatically get your KWIKETTE
THE MARK OF RELIABILITY

component connectors . . . the biggest boon to the
service technician since the soldering gun!
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VOUR TV SET is the most compli-
cated piece of equipment you've ever owned.
It represents a considerable investment of
money. It provides your family with a wealth
of entertainment pleasure. Youvalueit highly.

Nobody is more aware of these facts than
your neighborhood TV-Radio technician.
And because he stakes his reputation on your
satisfaction, he strives to be worthy of your trust
in_him. He achieves this by years of training
and practice in electronic theory and appli-
cation. He equips himself with expensive but
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manuals. He spends countless hours keeping
up-to-date on new developments, new cir-
cuits, new trouble-shooting techniques.

His training and experience qualify him as
a modern, professional expert. As such, he
asksafair, professional price for his services.
Since he will not use cut-rate methods or cut-
rate parts in your TV set, he cannot offer
cut-rate prices. Remember, you get only your
money's worth in TV-Radio service. When you
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|| | Letters to
" | the Editor

Dear Editor:

In regard to Mr. Fournier's letter about
weak audio trouble in an Airline TV
(Fanuary 1966). he can connect pins |
and 2 of the 6BQS socket together and
solve his problem. Most 6B(}S’s do not
use both pins 1 and 2 for the control
grid but only pin 2. This chassis has the
grid connection to pin 1 of the socket.
If only pin 2 is used in the tube, you
can have an open grid circuit.

N. N. JoNES
Lebanon, Indiana

Actually, pin 1 of the 6BOS5 is listed
as an internal connection. Some manu-
facturers tie tube pins 1 & 2 together
— others do not. It is possible that pin
I could be tied to any other pin, even
the screen or plate; for safety’s sake, we
would not advise rving pins | and 2
together. A hetter solution is to transfer
all connections from pin 1 to pin 2.
Then anvy 6BQ5 will work. —Ed.

Dear Editor:

I am a regular reader of your magazine
and think it is very good. The 5-year
index in the January 1966 issue makes
my copies 10 times as valuable and is
one way you have it over all the others.
Thank you for it.

In your October 1965 issue, page 14,
you presented a couple of problems. I
looked at the first one, subtracted 12
from 46, halved this. and got the answer
without a pencil. T then turned to the
answers and almost fell out of my chair
at the exhibition of knowledge necessary
for solving the problem. I am not trying
to be nasty. but am using this to illus-
trate a point. I believe a goodly share
of the writers in our field like to do
things that way; believe me. that doesn’t
help us any when we are on the trail of
a stinky capacitor that is acting like a
yo-yo. Thanks again for the index.

GORDON HATHAWAY
Put In Bay, Ohio

The cumulative indexes are presented
for just this purpose—to make all issues
of the PF REPORTER as valuable as the
latest. The problems were presented as
an attempt to demonstrate involved logic.
Mr. Hathaway has shown us that he too
can use logic to arrive at an answer.
—FEd.

HONESTLY!

I answered the 'phone,
A woman roared—

Heard I'd fixed her set
With a “cheater cord ”

—Phyllis Barlow

95"0 QUAL'TY 24 hrs.
ALL PARTS TV TUNER Service

(except tubes)

Plus Shipping Charge SERV'CE Most Makes

UHF - VHF - COLOR - (COMBOS. - 14.50)
15 YEARS OF TUNER EXPERIENCE

1 Year Warranty &h 4 Pack Tuner Carefully
: — Insure Package —

Include all parts

; ¥ b (Broken or not)
Open Account on : __ QUALITY TUNER SERV.
approved credit : 5142 W. 25th St.
Dist. write for price structure CHICAGO, ILL. 60650

Tuners completely
cleaned and checked
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IT'S THE FINEST
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IS $234.95y
too much to pay for a
TUBE TESTER?

It can be too much if you have little use for a tube tester. But if you are a
technician on the go, who believes an investment in top equipment is a
sound investment in your own skill, ability and livelihood, then the Model
658-1 DYNAMIC OUTPUT TUBE TESTER is your greates: bargain.
No other tube tester available makes so many accurate tests on more
tubes, so quickly. Makes a true rectifier test, handling high current types
with ease « tests grid leakage up to 80 megohms ¢ heater current on
series string tubes + heater continuity without warm-up - indicates strik-
ing point and operating range for regulator and reference tubes + pro-
vides the right sensitivity for triple shorts sensitivity test on each tube -
dynamic test for eye tubes + accurate test on all 12-volt hybrid tubes -«
famous Jackson life-line test. Among the many extraordinary features
of the Model 658-1 is the brilliant dynamic output principle, »roviding
the most valid kind of test for amplifiers, by considering the entire output
curve of the tube —not just a small portion. Fast push-button sequence
switching makes set-up time less than tube warm-up time. Convenient
angled view zig-zag color coded roll chart is read right on tae panel.
Don't settle for less than the ultra reliability of the Model 658-1.

#Model 658-1 DYNAMIC OUTPUT TUBE TESTER...Net...$234.95

See your Juckson distributor, or write for catalog

JACKSON ELECTRICAL INSTRUMENT COMPANY

"NDSNOVI v S.1l

(L)

IH1 S

LSINTA

IF IT’S A JACKSON...IT’S THE FINEST
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NEW SIMPSON 7-INCH VTVM

Here’s a rundown on all the goodies Simpson has packed into this new VIVM. With its accessory probe, you
can make measurements from 10 KC to 250 MC at =1 db. With its 16 megohm (rather than 17) input resistance,
you don’t have to worry about circuit loading. Moreover, you can run your tests with a tracking error of less.
than 1%. And don’t worry too much about meter burnout, There’s a specially designed protection circuit.
You can handle solid state testing easily and accurately because of the '/2-volt DC range. Accuracies are = 3%
(FS) on all AC and DC ranges. Resistance accuracy is *=3° of arc. Model 312 has a big, easy-to-read 7-inch
meter housed in a rugged phenolic case. Operating line voltage is 105/125 V, 50/60 cps. High $™ 095

voltage and RF probes available. See Bulletin 2070; copies sent on request. Model 312 price . ..

SI MPSON ELECTRIC COMPANY

5209 W. Kinzie Street, Chicago, Ill. 60644 - Phone: (312) EStebrook 9-1121

Representatives in Principal Cities ...... See Telephone Yellow Pages
Export Dept: 400 W. Madison St., Chicago, Ill. 60606 Cable, Amergaco

INSTRUMENTS THAT STAY ACCURATE

In India: Ruttonsha-Simpson Private Ltd., Vikhroli, Bombay

Circle 7 on literature card
14 PF REPORTER/March, 1966



The Electronic Scanner

* W

news of the servicing industry

Imported U.S. Brand TV and Radio
Sales on Increase

Imported radios and TV receivers sold under U.S. brand
names increased sharplv during the first half of 1965, the
Electronic Industries Association Marketing Services Depart-
ment reported.

Sales of imported radios bearing U.S. hrands accounted for
10.8% of total radio imports during the first half of 1965,
compared to 7.5% in 1964, Sales of imported TV reccivers
comprised 63% of total TV receiver imports during the first
six months of 1963, as against 54% in 1964,

During 1961, imported radios totaled 12.2 million units. or
529% ol all US. sales. For the next two years. these sales
remained constant at 13.6 million units. or 58% of annual
U S. radio sales. By the first hall of 1965. however. imported
radios declined in U.S. sales. falling to 6.5 million units. or
54.5% of total U.S. sales.

Factory sales of U.S.-produced television receivers amounted
to 4.6 million units during the first half of 1965, or 92% of
total US. sales. However. in 1960, U.S.-produced receivers
accounted for 99% of all U.S. sales.

Similarly. U.S.-produced phonographs show a gradual decline
in sales. Factory sales during the first six months of [965
represented 91% of total U.S. sales. compared to 97% in 1960.

The United States has been traditionally a large market
for tape recorders exported from foreign countries. especially
Japan. However. imported recorders sold under U.S. brand
names constitute an insignificant portion of total imports, since
only 160,000 units, or 1.2%, wcre sold in the first half of
1965.

TABLE 1|
RADIOS*
(Thousands of units)
Factory Imported Imported
Year Total Sales U.S.  Total U.s. Foreign
U.S. Sales Produced Imports Brand Brand
1963 23,441 9,818 13,623 620 13,003
1964 23,423 9,819 13,604 1,017 12,587
1965
(Jan.-June) 11,964 5,448 6,516 703 5,813

“Excludes (1) automobile radios, (2) radio/phonograph com-
binations, and (3) radio/television combinations.

TABLE I

MONOCHROME AND COLOR TELEVISION*
(Thousands of Units)

1963 7,982 7,591 391 174 217
1964 9,764 9,049 715 383 332
1965

(Jan.-June) 4,985 4,574 411 257 154

*Includes TV-Phonograph and/or TV-Radio Combinations.
Philco, RCA, Zenith Skyrocket
Color TV Tube Manufacture

Philco Corporation will spend about $20 million to build
and equip a color tclevision tube manufacturing plant at

COMPLETE TUNER
OVERHAUL

ALL MAKES
ONE PRICE

995

ALL LABOR
AND PARTS

(EXCEPT TUBES
& TRANSISTORS)*

.

3.58

GUARANTEED COLOR
; R ALIGNMENT — NO
ADDITIONAL CHARGE

vy TRANSISTOR

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 90 days.

UV combination tuner must be single chassis type; dismantle
tandem UHF ancd VHF tuners and send in the defective unit
only.

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

And remember—itor over a decade Castle has been the leader
in this specialized field . . . your assurance of the best in
TV tuner overhatling.

-

Pioneers of TV % Tuner Overhauiing
CAS ] l:E

TV TUNER SERVICE, INC.

MAIN PLANT: 5701 N. Western Ave., Chicago 45, Ilfinois
EAST: 41-90 Vernon Blvd., Long Island City 1, N.Y.
CANADA: 136 Main Street, Toronto 13, Ontario

*Major Parts are additicr2l in Canada
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(© 1965 Channel Master Corp.

The most important connection you can make
for FULL PROFITS from FULL-HOUSE TV!

The demand for multiple outlet, Master Antenna
TV installations has entered a totally new phase
...one which goes far beyond the already big
market for commercial applications and reaches
to millions of newly created multiple set homes.

Color TV...as well as increasing FM multi-
plex popularity is the big reason why. Every
homeowner who buys a color set instantly be-
comes a prospect for a residential MATV instal-
lation to operate two, three, or more receivers
with maximum quality reception from one
antenna.

New Channel Master mass production tech-

niques on the same precision-quality, commer-
cial-grade MATV components designed for big
building applications have resulted in equipment
price reductions that average 259% and more
per installation. For MATV installing companies
this means more volume and profit from highly
competitive commercial jobs. For radio-TV serv-
ice dealers it means an opportunity to get started
in a totally new, high-income business meeting
the booming demand for residential master an-
tenna systems. The market is here now. And,
it represents business that only you...a quali-
fied service technician...can get.

IMPORTANT ... Contact your Channel Master distributor now for de-
tails on a complete MATV system design and installation course.

CHANNEL MASTER (™) (&)

16

ELLENVILLE, N.Y

PF REPORTER/March, 1966

" Circle 9 on literature card




MODEL 630 V-0-M 5=
.. Standard 0f The Industry
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GMW FUSE
and HWA
FUSEHOLDER

BUSS
SUB-MINIATURE
FUSEHOLDER COMBINATION

For space-tight applications. Fuse has window for
inspection of eclement. Fuse may be used with or
without holder.

Fuse held tight in holder by beryllium copper con-
tacts assuring low resistance.,

Holder can be used with or without knob. Knob
makes holder water-proof from front of panel.

Military type fuse FMO1 meets all requirements of
MIL-F-23419. Military type holder FHN42W meets
all military requirements of MIL-F-19207A.

Write for BUSS Bulletin SFB

e
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BUSSMANN MFG. DIVISION, McGraw- Edison Co., ST, LOUIS, MO. 63107

Lansdale. Pa. The new plant will be in operation early in
1967. and by the end of that year will be producing 200.000
tubes yearly. Ultimate capacity of the plant will be 500.000
tubes annually.

The corporation also plans:

I. An investment of approximately $2 million in an ex-
pansion of lansdale Division's Microelectronics Operation.
This expansion will triple the operation’s production capacity
by the end of 1966, also creating 350 additional jobs.

2. An investment of about $2 million by Philco’s WDIL
Division to establish a development test center at its com-
plex at Palo Alto. California. to demonstrate use of Philco
products in satellite support systems and systems application of
microcircuitry.

3. A 17% increase over Philco’'s 1964 corporate dollar
sales. an 18% increase in U.S. consumer products dollar sales.
a 16% increase in sales by the balance of the company. and
a year-end backlog of government orders nearly 50% greater
than at the end of 1964.

The new [ ansdale plant will have the flexibility to manu-
facture rectangular tubes in all sizes from 15 to 25 inches. The
plant will continue to produce black-and-white tubes.

RCA Victor Company, Ltd. has announced plans to spend
$25 million to establish a color television picture tube manu-
facturing facility in the largest single expansion program in
the history of the Canadian electronic industry.

The new plant. to be located in Midland. Ontario. will have
an annual capacity of more than 300.000 rectangular color
picture tubes upon its completion in mid-1967. Construction of
the plant is expected to begin early in 1966. RCA Victor
Company, Ltd. is the Canadian subsidiary of the Radio Cor-
poration of America.

Canadian television stations will start colorcasting in Octo-
ber, but more than one and one-half million Canadian homes
are within viewing range of U.S. border stations now broad-
casting a majority of their programs in color. Annual sales
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of color sets in Canada is expected to reach 300.000 in several
years.

Canadian broadcasters are scheduled to begin color trans-
mission on October 1. with full-scale color telecasts starting
January 1. 1967.

RCA has also announced that it plans to build a $26 million
color television picture tube manufacturing plant in Scranton.
Pa.

Work on the new building will start immediately. and
limited production is expected to be underway by late 1966.
with tubes available in early 1967. The plant will manufacture
color TV picture tubes in a variety of sizes. Currently. RCA
makes rectangular tubes in 25 and 19-inch sizes. with a new
15-inch tube scheduled to go into production during the first
quarter of 1966.

Zenith Radio Corporation has announced a $17 million
manufacturing facilities program that will increase by more
than 50% the production capacity of picture tubes by the end
of 1966, and that will substantially step up black-and-white
picture tube output.

The major portion of the expansion program is earmarked
for the purchase and equipping of a 628.000 square foot plant
in Melrose Park. Illinois. as a highly automated color TV
picture tube facility.

First phase of the new expansion program is scheduled to
begin in April 1966. when the Melrose Park plant will be
modified to accomodate installation of highly mechanized
color tube processing equipment. With the new facility opera-
tive in 1967, Zenith anticipates its picture tube production to
reach 2 million annually.

Zenith purchased the modern plant from United Biscuit
Company of America. The award-winning building. constructed
for food processing under rigid hygienic conditions. is so de-
signed as to make it readily adaptable to the ultra-clean en-
vironment needed for color tube manufacture.

—

FUSETRON

dual-element Fuses
Write for

slow blowing BUSS
Bulletin SFB

“Slow blowing™ fuses prevent needless out-
ages by not opening on harmless overloads—
yet provide safe, protection against short-
circuits or dangerous overloads.

vsist onv IBU'SS
OQUALITY

BUSSMANN MFG. DIVISION, McGraw - Edison Co., ST. LOUIS, MO. 63107
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' PREVENT 2
RADIO <]
FREQUENCY “.__-
INTERFERENCE

For use where fuse and fuseholder could pick up radio frequen-
¢y radiation which interferes with circuit containing fuseholder
—or other nearby circuits.

Fuseholder accomplishes both shielding and grounding.
Available to take two sizes of fuses—1j4 x 114" and 14 x 1" fuses.

Meet all requirements of both MIL-1-6181D and MIL-F-19207A.
Write for BUSS Bulletin SFH-12
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Industry Transactions

Tube Agency Corporation has acquired the Tube Tester
Division of GC Flectronics. Tube Agency sells and distributes
General FElectric tubes exclusively to the tube operators’
market, as well as providing tube checkers and tube checker
services.

Former GC tube checkers may now be purchased from the
Tube Agency Corporation who will maintain and provide serv-
ice parts. tube charts, and other data on all existing tube
checkers manufactured by GC Electronics.

This transaction was culminated so that GC could make
available additional engineering, production, and warehouse
facilities to expand further its Colormagic television antenna
programs and related products.

The acquisition of the instrument line of Precision Appara-
tus, Inc. has been announced by Dynascan Corporation, Chi-
cago. Precision meters, oscilloscopes, generators, and other
test equipment will be manufactured in Chicago and will be
marketed independently of Dynascan’s B&K test equipment
line.

The American Broadcasting Companies, Inc., and Interna-
tional Telephone and Telegraph Corporation have jointly ap-
proved a merger of the two companies on the following basis:

ITT will issue .5719 of a share of common stock and .5719
of a share of a new convertible preference stock for each
share of ABC common stock. The convertible preference stock
will be convertible on a share-for-share basis into ITT ,com-
mon stock and will carry a cumulative dividend equal to twice
the dividend on ITT’s common stock, but not less than $2.40
per share. This new preference stock cannot be called for
ten years. In the eleventh year, the initial redemption price is
$150 per share, decreasing thereafter at $S per year to a
minimum of $100.

The approvals by each company are subject to the execution
of a mutually agreeable contract containing complete terms

Fuseholders of Unquestioned High Quality

and conditions relating to the merger. Also, consummation of
the merger is subject to the approvals of shareholders of each
company and to the approval of the Federal Communications
Commission and other appropriate government agencies, and
to the obtaining of a favorable tax ruling.

American Broadcasting Companies, Inc., will continue to
have autonomous operation by its present management, as a
separate subsidiary of ITT.

Stockholders of Rye Sound Corp., Mamaroneck, N.Y.. have
voted to change name to Rye Industries, Inc. Rye Sound wil}
remain as a division of the new corporation, a manufacturer
and importer of electronic components for home and industry.

Average Phono Needle 2'2 Years Old

Most Americans use their hi-fi phonograph needles three
times longer than they should. The average needle is worn
out after about ten months of play — vyet the average needle
gets changed only every 2 [/2 years, according to a survey
by Jean Industries. Overcoming this procrastination on the
part of your customers can help you reap greater needle
profits.

Most users figure that, as long as there is no audible sound
distortion. they can continue to use the needle. That just
isn’t so. It is normally impossible to tell when the needle is
worn down until after it has done irreparable damage to
records, and you should point out this fact.

The life of a phonograph needle can be measured the same
way you judge when your car is due for an oil change. Have
your customers keep track of the number of hours the needle
is played. Most sapphire-type needles are good for about 60
hours. A

(Cr—#0) quick-acting

Zi

“Quick-Acting” fuses for protection of
sensitive instruments or delicate appara-
tus;—or normal acting fuses for protec-
tion where circuit is not subject to
current transients or surges.

INSIST ON

BUSSMANN MSG. DIVISION, McGraw-Edison Co., ST. LOUIS, MO. 63107
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SOLDERING
- for Techs

by David King and Norman Tanner

i
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Soldering has always required skill:
in the past. some components were heat
sensitive and required care; soldering
irons or bits were cumbersome and took
time to heat. Today. the situation is
more complex: almost all components
used for solid-state circuits are heat
sensitive, and PC boards are easily dam-
aged by heat. Desoldering tools. anti-
wicking devices. heat sinks. and solder-
ing irons with some form of temperature
control are necessities.

It's far beyond the scope of this fea-
ture to present all the hints and tips for
soldering. However, if you have one or
more, please write and tell us about
them. We will appreciate the information.

1

Soldering/desoldering tools; transformer
varies temp, prevents AC leakage.

This is not the proper way to solder a

connection. The connection should be

heated; then solder should be applied

to the connection, not to the solder-

gun tip. A cold solder joint may result
using method shown here.

= \

e\

Solid mechanical connect must
be made or cold solder joint will
result, Anti-wicking tool prevents
solder flow up wire, protects insu-
lation,




-~ - W s

Shown here is the proper meth-
4 od for applying solder. The

connection is first heated by
the solder-gun tip. Next while the hot
tip is pressed against the connection,
solder is applied to a point slightly
away from the tip. Heat from the joint
melts the solder, insuring a good bond.

5

Below is a good solder bond. Note that
the solder is lustrous, as 60/40 solder
shovld be. There’s no sharply defined
edge between the solder and the termi-
nal; instead, the solder edges have a
feathered appearance. Ovutline of wire
is clearly visible indicating a solder
bond. Only exception is solder joints for
high-voltage; make them round and

smooth.

6

PC-board foil is quite heat-sensi-

tive, making component susbtitu-
tion a problem. If the component
is definitely defective, as is this
charred resistor, replacement can
be made from the top of the
board; the foil need not be dis-
turbed. First, crush the defective
component with needle-nose pliers;
then, if necessary, remove the rest

1

Next, carefully trim the edges and form

with diagonal cutters.

two loops as shown here. Always be
certain that you have sufficient wire
with which to work. In addition, tin the
wire loops to reduce the amount of
heat required to solder the new com-
ponent. Then wrap the part’'s leads

around the loops.

=t e R4 —

Shown above is the finished repair.

After the leads are wrapped around

the loops, both joints are soldered. The

foil hasn’t been disturbed, and all work

has been done on top of the PC board—
this method is a timesaver.

Some components can’t be removed by
cutting on top of the board. The cup
shown below draws solder from termi-
nals which can then be straightened.

SO

10

A split-end soldering tip is also wuseful for
straightening terminals.
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Did you know that soldering is
the oldest known method for metal-
lically joining metals? Indeed, the
art of soldering is probably as old
as civilization itself. Existing arti-
facts such as a silver vase from
Tello, Mesopotamia, prove that the
use of silver solder was quite com-
mon earlier than 2800 B.C. No one
knows for certain when solders were
first used; but one can conjecture
that some artisan living in Sumer,
the cradle of civilization, discovered
that an alloy of gold and copper
melted at a lower temperature than
either gold or copper and could
then be used to join solid metals.

Use of tin/lead solder was quite
common in the Roman Empire.
Lead sheets were cut, then formed
into pipe and soldered together for
use as water pipes. The Roman
word for lead, plumbum, still exists
in our language as the root for
plumber and plumbing.
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OLOERING

! — Once an Art-Now a Science

By Dave King

Tin/lead solders and other sol-
ders were increasingly used during
medieval times, as soldering played
an important part in the growth and
development of the metal arts and
crafts. In addition, solder was often
an important ingredient in the mix-
tures used by those pseudoscientists,
the alchemists.

The introduction of canned foods
at the beginning of the Twentieth
Century created far greater demand
for solders. Afterwards, the auto-
motive industry, followed by the
electronics industry, increased the
total use of solder. For example,
between 1949 and 1959, solder con-
sumption increased from 50 thou-
sand to 85 thousand rons of solder
per year.

Solder as a Science

During the last ten years, in-
creased growth of the electronics
industry has induced a significant

change. This change is not as much
in technique as in the philosophy of
soldering. It is no longer an art (as
it has been considered for so many
centuries); it is a science. The aero-
space and computer industries and
the military have placed far greater
demands on reliability of equipment.
As an example, North American
Aviation’s Autonetics Division re-
ports that 15 billion solder-joint
hours were accumulated on the Min-
uteman Project with no reported
failures. With such demands for
reliability, soldering must be con-
sidered as an exact, precise science,
not an art.

Principles of Soldering

Just as it’s possible to drive a car
without knowing anything about
engines, transmissions, and the like,
it’'s quite possible for a person to
make good solder joints without un-
derstanding how and why the solder



bond is made. Yet, no professional

racer is ignorant of the operation of

his engine; the same should be true
of those who use soldering in their
professions.

To explain fully the formation of

a solder bond, several terms with

which the reader may not be famil-

iar will be used; a brief explanation
follows:

(1) Surface tension results from
the attraction of molecules on
the surface of a given sub-
stance. As one example, con-
sider falling drops of water;
the water molecules attract each
other and tend to reduce the
surface area to form a sphere.
Gravity prevents the formation
of a true sphere; instead a tear-
drop shape results. Surface
tension on a small drop of
mercury is so great that a
sphere (or ball) results.

(2) Interfacial tension exists be-
tween two substances, like (for
example) a ball of molten sol-
der and the metal upon which
it sits. Both surface tension and
interfacial tension act to re-
duce the area of contact be-
tween a liquid (such as molten
solder) and the substance upon
which it sits.

(3) Capillary action or capillary
force causes a liquid to flow
along the surface of a dissim-
ilar substance. Notice how wa-
ter tends to flow up the sides of
a soda straw; this is capillary
action. Another example is the
flow of kerosene up the wick
in a lamp. Wetting is another
term for capillary action.

Wetting

Suppose that a droplet of molten
solder is placed upon -a copper sur-
face. Three major forces will affect
the shape of the solder droplet. Sur-

»

Fig. 1. Surface Tension exceeds capil-
lary force; thus, no bond is formed.

face tension will tend to form the
solder droplet into a sphere thereby
minimizing contact with the base
metal (copper). Interfacial tension
will also tend to reduce area be-
tween the solder droplet and the
base metal. Only capillary action
will cause the solder to flow over
and wet the surface of the metal.
In order for wetting to occur, the
base metal must be extremely clean;
no oxides, oils, or dirt can be per-
mitted to interfere with molecular
attraction between the base metal
and solder.

Fig. 1 shows a solder droplet
placed upon an oily copper surface.
Note the almost spherical shape of
the top of the droplet; flattening of
the bottom resulted from gravity.
No bond was formed with the cop-
per, since presence of oil prevented
wetting, In Fig. 2 some paste flux
was placed on the oily copper sur-
face, and the copper was heated
slightly before the molten droplet
was placed on the copper. Here, it
appears that wetting began but
stopped before a full bond could be
made; this is commonly called a
cold solder point or dewet. More
paste flux and heat were applied to
the oily copper surface in Fig. 3;
observe how the solder droplet has
wetted the surface. Flux vapor, used
to clean the oil from the copper
surface, prevented oxidation, thus
permitting wetting. A good solder
bond will result only if sufficient
flux and heat is present to allow
force from capillary action to ex-
ceed surface and interfacial tension.

The Solder Bond

So far only the wetting of a single
surface has been described. If two
wires are to be soldered, they must
first be mechanically joined, then
heated; solder is then applied. With
sufficient heat, plus the protection

Fig. 2. Capillary force slightly ex-
ceeds surface tension: dewet results.

—_——t e 4

and cleaning produced by the flux,

the solder will melt and wet the

mechanical connection, forming a

solder bond. Strength of this bond

is dependent upon:

1. Chemical bonds—Both metal-
lic compounds and alloys are
formed with the base metals
and solder during wetting.

2. Physical bonds—For wetting
to occur, the base metal sur-
face must be sufficiently clean
for solder molecules to contact
those of the base metals. Inter-
atomic forces between the sol-
der and base metal create a
great adhesive force, further
strengthening the solder bond.
For maximum strength the sol-
der should be between .003”
and .005” thick.

Fluxes

Flux actually means flow. As Figs.
1, 2, and 3 show, without flux, wet-
ting will not occur; a solder bond
cannot be formed. Flux aids wet-
ting by: (1) removing oxides, oils,
and dirt; (2) promoting heat trans-
fer; and (3) preventing further oxi-
dation by blanketing the base-metal
surface.

Corrosive Fluxes

All fluxes are corrosive to some
extent but rosin leaves a noncorro-
sive residue. Corrosive or acid fluxes
leave a corrosive residue which must
be washed off. Primary advantage
of corrosive flux is its superiority
in removing oxides and dirt. Salts
such as zinc and ammonium chlo-
ride are most often used as acid
fluxes. Residues are usually washed
away with detergent and water or a
mild hydrochloric acid solution.
Danger of corrosion makes the use
of corrosive fluxes unsuitable for

electronics work.
® Please turn to page 71

Fig. 3.

Capillary force greatly ex-
ceeds surface tension: wetting results.
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TUBE and TRANSISTOR DATA

Many of our readers have written us complaining about
the time lag between the appearance of new vacuum tubes
and transistors and their inclusion in specification manuals.
This time lag is unavoidable, but we can ease the informa-
tion shortage. This is the beginning of a new department
for the PF REPORTER. At first, we will catch up on the
new tubes registered by the Electronic Industries Associa-
tion and the new transistors that have appeared in PHoTO-
FACT Folders during the past six months. Subsequently,
each month we will present those appearing during the
previous month.

RECEIVING TUBES

1BG2

High-Voltage Rectifier
Fil.—1.4 @ 0.575A
PIV.—18KV @ 0.35ma

6AC9/8ACH9
Pentode—TV-IF Amplifier
Dual Diode—Horizontal Phase Detector
Fil.—6.3V @ 0.6A (11 sec)
8.4V @ 0.45A (11 sec)

3BH2
20AQ3 High-Voltage Rectifier
Damper Fil.—3.15V @ 0.37A

Fil.—20.2V @ 0.45A PIV.—35KV @ 1.7ma

PIV.—7.5V @ 220ma

1AY2 9BJ11

Q
L]
4 5
9CB
Hight-Voltage Rectifier TV-IF Amplifiers
Fil.—1.25V @ 0.2A —:> Fil.—9.6V @ 0.45A (11 sec)
PIV.—26KV @ 0.5ma —
Similar to 1B3GT
@
9RG

8BM11
TV-IF Amplifiers
Fil.—8.4V @ 0.45A (11 sec)

1BC2

High-Voltage Rectifier
Fil. 1.25V @ 0.2A
PIV.—18KV @ 0.5ma
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8BQ11/11BQ1M

TV-IF Amplifiers

Fil.—8.4V @ 0.6A (11 sec)
11.2V @ 0.45A (11 sec)

6CD3/34CD3

Damper

Fil.—6.3V @ 2.5A/34.5V @ 0.45A (11 sec)
PIV.—6KV @ 350ma

6CE3/34CE3

Damper

Fil. 6.3V @ 2.5A/34.5V @ 0.45A (11 sec)
PIV.—6KV @ 350ma

6EC4/28EC4/42EC4

Damper

Fil.—6.3V @ 2.1A/28.0V @
0.45A[42.0v @ 0.3A

PIV.—5.6KV @ 440ma

12HG7
Video Amplifier
Fil.—6.3 or 12.6V @ 0.52 or 0.36A

6JF6/22JF6
Horizontal Output
Fil.—6.3V @ 1.6A/22.0V @ 0.45A (11 sec)

6JM6A/17JM6A

Horizontal Output
Fil.—6.3V @ 1.2A/16.8V @ 0.45A (11 sec)

6JN6A/12IN6A/17INGA

Horizontal Output

Fil.—6.3V @ 1.2A/12.6V @ 0.6A (11 sec)
16.8V @ 0.45A (11 sec)

6JX8

Heptode—Sync Separator
Triode—Sync Ampilifier
Fil.—6.3V @ 0.3A

21JZ6
Horizontal Qutput
Fil.—21.0V @ 0.45A (11 sec)

21KA6

Horizontal Output
Fil.—21.0V @ 0.45A (11 sec)

9KC6

Chroma Bandpass or Video Amplifier
or Color Demodulator

Fil.—8.7V @ 0.45A (11 sec)
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CATHODE:RAY TUBES |

11HP4

Protection—tension band
Deflection—110°

Filament—6.3V @ 0.45A (11 sec)
Grid 2—150V

11LP4
Protection—none
Deflection—110°
Filament—6.3V @ 0.3A
Grid 2—400V

12BEP4

Protection—filled rim
Deflection—110°

Filament—6.3V @ 0.45A (11 sec)
Grid 2—30V

12BFP4

Protection—none
Deflection—110°

Filament—4.2V @ 0.45A (11 sec)
Grid 2—200V

Neck Diam.—0.787"”

16BXP4

Protection—filled rim
Deflection—114°

Filament—6.3V @ 0.45A (11 sec)
Grid 2—35V

16CEP4

Protection—tension band
Deflection—114°

Filament—6.3V @ 0.45A (11 sec)
Grid 2—400V
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12BNP4/12BNP4A
Protection—tension ban
Deflection—110°

Filament—6.3V @ 0.45A (11 sec)
Grid 2—250V

12BRP4

Protection—filled rim
Deflection—90°

Filament—12.6V @ 0.08A (11 sec)
Grid 2-30V

Neck Diam.—0.855"

14BDP4
Protection—bonded glass
Deflection—70°
Filament—6.3V @ 0.6A
Grid 2—300V

15JP4

Protection—filled rim
Deflection—110°

Filament—6.3V @ 0.45A (11 sec)
Grid 2—50V

16CDP22
Protection—none
Deflection—90°
Filament—6.3V @ 0.9A
Grid 2—200V

16CKP4

Protection—tension band
Deflection—114°
Filament—6.3V @ 0.3A (14 sec)
Grid 2—400V
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17EFP4

Protection—none
Deflection—110°

Filament—6.3V @ 0.45A (11 sec)
Grid 2—400V

19DWP4

Protection—tension band
Deflection—114°

Filament—6.3V @ 0.45A (11 sed)
Grid 2—400V

19EAP4

Protecticn—tension band
Deflection—114°

Filament—6.3V @ 0.45A (11 sec)
Grid 2—50V

19EHP4A
Protection—tension band
Deflection—114°

Filament—6.3V @ 0.6A (11 sec)
Grid 2300V

19EKP4

Protection—filled rim
Deflection—114°

Filament—6.3V @ 0.45A (11 sec)
Grid 2—45V

19EZP4

Protection—filled rim
Deflection—114°

Filament—6.3V @ 0.45A (11 sec)
Grid 2—45V
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19FBP4

Protection—filled rim
Deflection—114°
Filament—6.3V @ 45A (11 sec)
Grid 2—50V

19FHP4

Protection—tension band
Deflection—114°
Filament—6.3V @ 0.6A (11 sec)
Grid 2—400V

19FJP4

Protection—tension band
Deflection—114°

Filament—6.3V @ 0.45A (11 sec)
Grid 2—-300V

21FBP22A
Protection—none
Deflection—70°
Filament—6.3V @ 1.8A
Grid 2—400V
Rare—earth phosphor

21FJP22A
Protection—bonded glass
Deflection—70°
Filament—6.3V @ 1.8A
Grid 2—400V
Rare—earth phosphor

21FUP4
Protection—filled rim
Deflection—114°

Filament—6.3V @ 0.45A (11 sec)
Grid 2—50V
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AC151
Audio Amplifier
PNP—Germanium

AC172
Audio Amplifier
PNP—Germanium

AF115
VHF Amplifier
PNP—Germanium

2N2494
VHF Amplifier
PNP—Germanium

2SA15V
Audio Amplifier
PNP—Germanium

25A52
Audio Amplifier
PNP—Silicon
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DOT/KEY
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DOT/KEY

2SA58
RF Amplifier
PNP—Germanium

2SA71
VHF Amplifier
PNP—Germanium

2SA101
RF Amplifier
PNP—Germanium

2SA102BA
RF Amplifier
PNP—Germanium

2S5A147
RF Amplifier
PNP—Germanium

25A162
Video-IF Amplifier
PNP—Germanium

TRANSISTORS
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2SA166
Video-IF Amplifier
PNP—Germanium

25A198
Audio Amplifier
PNP—Germanium

25A202
Audio Amplifier
PNP—Germanium

L Jles

CASE

B

EQC

DOT/KEY

B

¢

DOT/KEY

25A219
Audio Amplifier
PNP—Germanium

DOT/KEY

25A223
Video Amplifier
PNP—Germanium

CASE

25A229 @

VHF Amplifier

PNP—Germanium E o ® C
CASE

Every No-Noise Aerosol Product

é

Non-Flammable
Non-Toxic and
Won't Affect Plastics

OISE"’
Insist On This Trusted
NAME BRAND
Avoid Risky “Private Labels’’
®
“No Noise’” PRODUCTS ARE
PERFECT FOR COLOR TV
[ ]

@ Volume Control & Contact Restorer
Tuner-Tonic with Perma-Film
EC-44 For Electrical Contacts

Tape-Reco Head Cleaner

FREE 5" plastic extender push-but-
ton assembly for pin-point applica-
tion with all No-Noise products,

ELECTRONIC CHEMICAL CORP.

B13 Communipaw Avonue, Jersey City 4. M, 1,

Circle 71 on literature card

|

the SWITCHMATCH
with POSITIVE
-~ TERMINATION

~

—
- \-.:

R

—

(V
. e, .
L
N

. ELIMINATES CROSS-TALK
BETWEEN CABLE AND
ANTENNA DUE TO T.I5
TRANSFORMER BUILT IN.

. CONVENIENT SWITCH
WHEN CHANGING FROM
ANTENNA TO CABLE.

. HIGH ISOLATION  BE.
TWEEN CABLE AND AN.
TENNA TO INSURE POSI-

TIVE TERMINATION, MODEL

B'RITE TODAY for complete catalog and price lists . _ . . No. €175

CRAFTSMAN

ELECTROMIC PRODUCTS, INC.

¥} WEST SEMECA 57
driw Code 15§

MAMLIUS, MY, 12804
Phans OWarkrash 39105

Circle 72 on literature card
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Servicing

Mobile Radio

with a SCOPE

The oscilloscope is probably the
least-used instrument in the mobile-
radio shop, although it is one of the
most valuable servicing tools. It can
be used wherever AC power is avail-
able; or, even in the field when
using a DC-to-AC inverter to oper-
ate it from a battery. Some types,
which are operated from self-con-
tained batteries, are nice to have
but quite expensive. The newest AC-
operated scopes are much smaller
and lighter than in the past and
many are useful at frequencies up
to 12 mc. Several recently avail-
able items are rated flat from DC to
4.5 mc, but are often useful well
above 10 mc.

For mobile-radio scrvicing, your
scope should be capable of DC
measurements as well as at frequen-
cies up to 4.5 mc or higher. When
set for DC, such a scope can be
used in lieu of a VOM or VTVM
for making DC-voltage measure-
ments and for monitoring limiter,
AVC, and discriminator circuits.

DC Measurements

With the horizontal sweep set to
A y AF
1

|
-L 1 auTruT

=

" (A Siandard circuit

LB} Transistor circudl

Fig. 1. Discriminator test points for
scope during FM alignment procedure.
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zero and the scope vertical input sct
for DC, a dot appears at the center
of the screen when the DC-input
voltage is zero. The dot moves up-
ward or downward to assume a new
position, the direction of movement
depending upon the polarity of the
DC-input voltage.

For setting an FM discriminator,
usc a VIVM with center-scale zero,
so the discriminator can be tuned
for zero output when using an un-
modulated input test signal. A DC
scope can be used for the same pur-
pose and is probably casier to read
at the zero voltage point, since the
line becomes a dot, and it is not
necessary to keep resetting the zero
point. A scope can also be used for
monitoring limiter voltage when
aligning an FM recciver, or AVC
voltage when aligning an AM re-
ceiver.

For FM-discriminator alignment,
the vertical input of the scope is
connected to Point A as shown in
Fig. 1A, and the scope ground lead
is connected to the recciver chassis.
The same is true in the casc of a
solid-state recciver, except when
Point B (Fig. IB) is not at DC-
ground potential. In that case, the
scope ground is connected to Point
B, but care must be exercsied to
prevent the scope chassis from mak-
ing contact with the receiver chassis.

For aligning a tube-type FM re-
ceiver, the scope's vertical input
may be connected across RI to
monitor limiter voltage when the
circuit shown in Fig. 2 is used, and
when the input is an AM or un-
modulated test signal. If the grid
resistor is shunted from grid to
ground, the scope can be connected
to the limiter through an RF probe.
For aligning AM receivers, the
scope input is usually connected
across the AVC buss.

Some scopes are equipped with

The versatile oscilloscope
can help you in servicing

two-way radio.

by Leo G. Sands

an internal zener-diode reference
voltage for calibration, which makes
it possible to read DC voltages from
the scope screen with approximately
the same accuracy as with a VIVM.,

Sweep Alignment

While most technicians peak a re-
ceiver’s IF and RF circuits with an
AM or unmodulated test signal
while monitoring limiter or AVC
voltage, the correct bandpass char-
acteristics can be more casily pre-
served by using a sweep generator,
in which case a scope is required.

To align an FM receiver, the
scope’s vertical input is connected
across the grid resistor (Point A in
Fig. 2) or to the limiter grid
through a probe. To align an AM
receiver, the vertical input of the
scope may be connected to the de-
tector side of the last IF transform-
er through a probe. The sweep-sig-
nal output of the sweep generator is
connected to the scope's horizontal
input to apply a 60-cps sine wave
as the sweep signal. The RF output
of the sweep generator is fed
through a small capacitor to the
grid of the stage ahcad of the one
being aligned, and is moved back
stage by stage as the alignment pro-
cecds toward the receiver's front
end.

The sweep generator is set to the
applicable IF or RF frequency, and
the sweep may be set at 100 ke
initially and then reduced until the

IF
SIGNAL
INPUT

Fig. 2. Monitor limiter voltage at point
A  when wusing AM input signal.



MARKER
SIGNAL PIP

Fig. 3. Bandpass curve showing a mark-
er pip to mark center of passband.

tracc on the scope screen is of
suitable width. The bandpass of a
receiver, as scen on the scope
screen, should look approximately
like the one shown in Fig. 3. It is
important that the center of the
waveform be at exactly the right
IF or RF frequency. This can be
determined by also applying a fre-
quency-marker signal. Sweep gen-
erators are often equipped with a
built-in marker generator; but, for
best accuracy. an external crystal-
controlled marker generator, or a
frequency meter, should be uscd.

FM-Detector Adjustment

As discussed earlier, the usual
way of adjusting an FM discrimi-
nator is to set it for zero output on
a VTVM, using an unmodulated
test signal. This technique is by no
means 1dcal, since the response can
be nonlinear cven if it appears to
be correctly adjusted. A better job
can be done with a scope and a
sweep generator. The vertical input
of the scope is connected to the out-
put of the discriminator as shown
in Fig. 4. The RF output of the
sweep generator is fed to the grid
of the limiter stage immediately pre-
ceding the discriminator. Both the

primary and sccondary of the dis-
criminator 1F transformer are tuned
until the waveform is balanced, as
shown in Fig. SA. This waveform is
obtained with the scope being swept
by the sine-wave signal from the
sweep gencrator. By sctting the
scope sweep to twice the sweep-rate
frequency, which is usually 60 cps,
and using the scope’s internal saw-
tooth generator, a double pattern
is obtained which looks something
like the one shown in Fig. 5B. This
pattern may be a better one for
checking out discriminator balance
for some technicians but the choice
is a purcly personal onc.

Many FM receivers now employ
a . gated-beam FM  discriminator,
which is much casier to adjust than
the conventional discriminator. As
shown in Fig. 6A, there is a paral-
lel resonant circuit connected to
the quadrature grid of the tube. The
slug of its coil, L, is adjusted (when
listening to an FM signal) for max-
imum audio recovery. No meters are
required. However, a morce accur-
ate job can be done by looking at
the IF signal at grid 3 with a scope.
Use a low-capacity probe and ad-
just L for maximum signal ampli-
tude with an unmodulated signal ap-
plied.

The receiver’s audio output may
also be monitored with the scope
while feeding a tone-modulated FM
signal into the receiver and adjust-
ing L for maximum amplitude and
for minimum distortion of the tone
signal. The test point (TP) shown
in Fig. 6A is used when aligning the
preceding stages. A VTVM can be
connected there, or a scope can be

oy e
sweep |+ Q
GENERATOR Tl L
REa | T SCOPE
l‘ VoOHD
.
7 “““““““““ & oiscRmnaiR JE |
! LIMITER W o : i
| r‘ T3t 0 =
i$ o T

Fig. 4. Equipment properly set up for tube-type FM discriminator alignment.

Fig. 6.

>
C

(A) Correct single

(B) Incorrect single

(C) Correct double

Fig. 5. Output waveforms from FM dis-
criminator using sweep-signal input.

used to monitor this point when
using the sweep-generator alignment
technique.

Another type of FM detector,
which is similar to the gated-beam
discriminator, is shown in Fig. 6B.
The tube is a 6DT6 or other sharp-
cutofl pentode. The quadrature coil
(L) is tuned for maximum DC volt-
age across R1, as monitored by a
scope (set for DC); the test signal
is unmodulated.

The preceding stages may  be
aligned by connecting a scope to
grid 1 through an RF probe when
using an AM test signal, or through

® Please turn to page 65

IF SIGNAL INPUT

IF SIGNAL INPUT

(B) Pentcde

Tube-type FM-discriminators.
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Recommended tools include: Pencil iron, jeweler's screwdrivers,
small socket wrenches, small end wrenches. nonmagnetic tweez-
ers, small pocket-type screwdriver, and clean rubber mat.

METER REPAIR
STEADY HANDS

o0

Are there useless meters in your shop? There
needn’t be. Minor repairs can be made by anyone
with steady hands. If the needle hangs up some-
where on the scale, if the glass is broken, if the read-
ing changes when the meter is moved from a vertical
to a horizontal position, the meter can usually be
repaired with a minimum of effort.

Access to the meter mounting screws is usually gained after
the instrument back is removed. The meter is secured by 2 to 4
screws entering from the rear. Captive screws with mounting

nuts are also used. Removal of the screws shown releases the
meter cover in this instrument. In others, entire meter is released,
then cover can be removed.

® vacuum TUBE VOLTMETER
w 5.8 g
Sy f/

A broken glass can be changed by re-
moving mounting screws or clips. Your
neighborhood hardware store can provide
you with a replacement cut to size. Order
single-weight glass.
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With meter cover removed. scale is ex-
posed. Mounting screws usually number 2
or 4. Use small screwdriver and remove
screws carefully. Don’t drop screws or
lockwashers into meter movement.

A high-intensity lamp can be used to
detect visible dirt or magnetic particles in
magnet gap. A slightly moistened tooth-
pick will often remove the dirt. Magnetic
particles must be removed with tweezers.



]

100 , - 300

\ R'XIOK

s R’XZOC
Unsolder meter leads. Avoid use of soldering gun unless mount- Hold sheet of white parer behind meter and look through
ing studs are large, The magnetic field of @ gun can damage the magnet gap. Dirt and macnetic particles can be seen easily.
meter. Pencil iron will usually dc¢ the job. Meler and pointer are Check armature bobbin for burnt or frayed wires. If these are
vulnerable—handle carefully. visible, meter is beyond your repair.

Check hairsprings ¢t top and bottom. Spring should make a Loosen bearing shaft locknut with wrench. Turn screw clock-
perfect flat spiral and be soldered at both ends. Overlapped or wise very gently until resistance is felt, then back screw off !
tungled springs can te released with toothpick. Kinked springs turn. Hold screw stationary ond tighten locknut. Grasp pointer
can be gently straightened with tweezers. and the rear extension gently, and check vertical movement,

which should be very slight.

)

If meter readings change when physical position is changed, Set zeroing arms at top and bottom to their center positions. Set
counterweights need to be adjus ed. Grasp pointer gently when- zero screw on meter front to its zero position so that the pin will
ever weight is moved to prevent bending of meter pivots. Use a engage slot in top arm when cover is replacad. Back arm may
trial-and-error method until movement is minimized. have to be moved later to insure correct range of zero screw.
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Converting Scopes to Triggered Sweep

There are many ways to convert
conventional scopes to triggered
sweep. For the TV technician, it is
best to choose a way that maintains
all the conventional functions of
the scope, plus triggered sweep.
Thus, when you convert your scope,
you do not change any of the func-
tions with which you are familiar—
you merely add the triggered-sweep
function for use as desired.

General Considerations

Conventional scopes use a free-
running sawtooth oscillator for hor-

(A) Spot resting; not triggered

(B) Scope triggered

Fig. 1.
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Trigger control of CRT beam.

Add this useful feature

to your shop scope

by Robert G. Middleton

izontal deflection. Triggered-sweep
scopes use a sawtooth generator
which is not free-running. There-
fore, a sawtooth waveform is gen-
erated only when a vertical-input
signal is applied. The leading edge
of the input signal triggers the saw-
tooth generator, and one sweep ex-
cursion occurs. The sawtooth gen-
erator then remains inactive until
the next leading edge arrives.

This means that before the lead-
ing edge of a vertical-input signal
arrives, you see only a spot on the
screen, as illustrated in Fig. 1A.
When the leading edge arrives, the
beam deflects horizontally, as seen
in Fig. IB. In turn, a waveform can
be greatly expanded merely by ad-
vancing the horizontal sweep-rate
control, Suppose you wish to meas-
ure the rise time of an amplifier—
you make a squarewave test, and
expand the leading edge of the re-
produced square wave sufficiently so
that you can observe the rise time
on the scope screen. If you attempt
this with ordinary free-running
sweep, an overlapped and confused
pattern results. But with triggered
sweep, the leading edge is clear and
distinct, as seen in Fig. 2.

It would be helpful to read the
article “Learning About Triggered-
Sweep Scopes” in the March 1965
issue of PF REPORTER. Follow-up
articles in subsequent issues will
also be useful. The following infor-
mation takes up where the preced-
ing articles left off. and describes

how to convert a conventional scope
to triggered sweep.

Eico Model 427 Scope

We will start with the Eico Mod-
el 427, a typical general-purpose
scope. This scope has flat response
from DC to .5 mc, and is 6 db
down at | mc. If you should wish to
wide-band the scope, the article
“Modernizing Your Scope” in the
March 1965 issue of PF REPORTER
explains how to do it. However, if
you are interested only in testing
audio equipment, the scope does
not need to be wide-banded.

To add a triggered-sweep function
to the Eico Model 427, the follow-
ing operations are performed. Fig.
3 shows the circuit diagram of the
horizontal-sweep section. The first
step is to make the sweep oscillator,
V5, a one-shot multivibrator. R66,
4700 ohms, is grounded. The result-
ing cathode bias does not cut oft the
oscillator, and its operates in the
free-running mode. To obtain trig-
gered sweep, we add variable cath-
ode bias by connecting a 50-kc po-
tentiometer in series with the 4700-
ohm resistor, as shown in Fig. 4.
Then, when all the resistance is cut
out, you obtain a horizontal trace,
as illustrated in Fig. 1B. But as you
advance the 50-k potentiometer, the
multivibrator suddenly stops, and
you obtain only a spot on the screen,
as in Fig. 1A. Next, if you apply a



Every time Si Costa
replaces a picture tube,
he makes a friend.

Si can't afford 1o have people get sore at him. So when a picture
tube goes on the blink, he plays it smart. He recommends

and uses Philco Starbright 20/20. Si's found that Philco parts
mean no costly callbacks. That's why he sticks with Philco
parts almost all the way.

In fact, Si figures that it really doesn’t pay to use anything
less than Philco quality and dependability. Anything less only
means extra trouble for his customer. Which could mean
extra trouble for him.

And what’s more, 99 times out of 100, when
he needs a part, he finds it right at his Philco
Distributor’s. The hundredth time his part
is shipped to him in 24 hours or less through
Philco’s Emergency Lifeline Service.
That's some service.

Philco’s Tech Data Service keeps
Si up to the second on how to service
Philco’s new products. And he gets
all the facts faster, fuller and at a lower
cost than any other service.

Add to this a complete accident
insurance plan for his men and
himself, and you can see that Si Costa
is a mighty happy man. You can be,
too. Talk to your Philco Parts Distributor.
or contact Parts & Service Department,
Philco Corporation, Tioga & “C” Streets,
Philadelphia, Pa. 19134

PARTS & SERVICE DEFPARTMENT

PHILCO

A SUBSIDIARY OF M&lﬁ%ﬂﬂ%ﬂ/ﬂ%
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Fig. 2. Measuring amplifier rise time.

square-wave signal to the scope,
a pattern appcars (the multivibra-
tor is triggered by the square-wave
signal). If you advance the horizon-
tal sweep speed, the leading edge
expands, as seen in Fig. 2.

The 50 k potentiometer in Fig.
4 is both a trigger-level and an
operating control. Hence, you must
mount the potentiometer on the
front panel of the scope. There are
three ways to do this. First, you can
drill the panel and mount the poten-
tiometer beside the sweep-selector
control. Or, you can remove the
small pilot lamp and mount the
potentiometer in the hole where the
neon bulb is normally placed. A

third way is to replace the sweep-
vernier control with a dual potenti-
ometer; one that has both a 15-meg
section and a 50 k section.

You can operate on triggered-
sweep function with the sync-selec-
tor control set either to +sync or
to —sync. The waveform shown in
Fig. 2 merely turns upside down
when the internal sync polarity is
reversed. Since the amplitude of
the internal sync signal changes
when the vertical-gain control is
varied, you must sct the 50 k poten-
tiometer accordingly. It is advisable
first to set the vertical-gain control
for the desired pattern height on
the screen, such as 24 of full screen
Then adjust the 50 k potentiometer
for triggered-sweep operation. As
soon as you have passed into the
triggered-sweep mode, the horizon-
tal-deflection rate can be speeded
up without the appearance of an
overlapped and confused pattern.

Calibrating the Sweeps

With the choice of operating the
scope on either free-running or
triggered sweep, you will be con-
cerned with calibrating the sweeps.
For this purpose, it is advisable to
calibrate with the sweep-vernier con-

12AT7

OA s

©,

=

P
8
0

50K

i

Fig. 4. Variable cathode bias added.

trol set to zero, because the zero
setting is definite. If you should
calibrate with the sweep-vernier con-
trol set to “5”, for example, the re-
settability would be as accurate on
the triggered-sweep function. How-
ever, you may wish to calibrate the
sweeps (the four positions of S3-B
in Fig. 3) with the sweep-vernier
control set to zero as well as with
a setting at “5”. This will provide
twice as many calibrated-sweep po-
sitions.

Calibration is made on the basis
of a sine wave having an accurate
frequency, as illustrated in Fig. 5.
The scope is operated in its trig-
gered-sweep mode. A good audio
oscillator is a suitable source of uc-
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Fig. 3. Horizontal-sweep section of
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general purpose scope with necessary circuit changes for triggered sweep use.



GET SUPERIOR 82-CHANNEL

COLOR TV RECEPTION WITH

NEW BELDEN

8290

SHIELDED PERMOHM*
LEAD-IN

Until the introduction of Belden 8290 Shielded Permohm
TV lead-in cable, there were serious limitations in the ef-
fectiveness of the various lead-in cables available, whether
twin lead or coaxial.

Here Roland Miracle, electronic engineer of the Belden
Manufacturing Company, discusses the problems and the
reasons why Belden 8290 Shielded Permohm is the all-
purpose answer for 82-channel and color TV reception.

Q- What problems have been experienced in using twin lead
cables other than 8290 ?

A. Most |nstallers have found out that using flat ribbon or

o tubular 300 ohm line for UHF and
color installations is unsatisfactory.
When these lines encounter dirt,
rain, snow, salt, smog, fog, or in-
dustrial deposits, the impedance
1 drops abruptly, the attenuation
Vv kb soars and the picture is lost.

To overcome this problem, Belden developed its 8285
Permohm line which encapsulates the flat twin lead in a
low loss cellular polyethylene jacket. This keeps all of the
surface deposits out of the critical signal areas—regardless
of weather conditions.

Although this was a major improvement, there still re-
mained the problem of electrical interference signals from
automotive ignition systems, reflected TV signals and ex-
treme electrical radiation which could be picked up by the
lead-in to create ghosts and static lines in the picture.

Q. Then, is this why many people recommend coaxial cable
as TV lead-in?

A. Yes. Because of the incorporation of a shield, coaxial
cable has an advantage over unshielded twin lead.

Q- Then, why isn't coaxial the total answer?

A. Coaxial cable has much higher db losses per hundred
feet than twin lead. Although the shield in coaxial cable
does reduce lead-in pick-up of interference signals, it is
not as effective as a 100% Beldfoil* shield.

Another way to put this is that 8290 delivers approxi-
mately 50% of the antenna signal through 100 feet of trans-
mission line at UHF while coaxial cable can deliver only
15% to 20%, frequently not enough for a good picture. Even
at VHF, the higher losses of a coaxial cable may be intoler-
able, depending on the signal strength and the length of
the lead-in.

The following chart spells this out conclusively. We
have compared RG 59/U Coax to the new Belden 8290
Shielded Permohm. All 300 ohm twin leads, under ideal
weather conditions, have db losses similar to 8290.

SHIELDED PERMOHM FOR ALL CHARNMMEL TV

db LOSS/100’ db LOSS/100’
CHANNEL MC 8290 COAX (RG 59 Type)

2 57 2.1 2.8
6 85 2.6 3.5
7 177 3.7 5.2
13 213 4,1 5.9
14 473 6.1 9.2
47 671 7.3 11.0
83 887 8.3 13.5

Capacitance: 8290—8.3 mmf/ft. between conductors
Coax—21 mmf/ft.
Velocity of Propagation: 8290—71.2%
Coax—65.9%
Q- Won't the use of matching transformers improve the effi-
ciency of a coaxial cable system ?

- No! The efficiency is further reduced. Tests show that
a pair of matching transformers typically contribute an ad-
ditional loss of two db, or 20% over the band of frequency
for which they are designed to operate. Incidentally, trans-
former losses are not considered in the chart.

Q- How does 8290 Shielded Permohm overcome the limita-
tions of other lead-ins ?

A. 8200 is a twin lead with impedance, capaci-
tance, velocity of propagation and db losses
which closely resemble the encapsulated
Permohm twin lead so that a strong signal
is delivered to the picture tube. At the same
time, 8290 has a 100% Beldfoil shield which
prevents line pick-up of spurious interference
signals. In short, 8290 combines the better
features of twin lead and coaxial cable into
one lead-in.

Q- What about cost?

A. In most cases, 8290 is less expensive than coax since
matching transformers are not required. The length of the
lead-in is also a factor in the price difference. The cost of
coaxial cable installations can vary tremendously, depend-
ing upon the type and quality of matching transformers
used. |f UHF reception is desired, very high priced trans-
formers are required.

Q. Is 8290 Shielded Permohm easy to instail ?

A. ves! Very! It can be stripped and prepared for termina-
tion in a manner similar to 300 chm line without the use of
expensive connectors. It also can be taped to masts, gut-
ters or downspouts, thus reducing the use of standoffs.
There is no need to twist 8290 as the shield eliminates
interference problems. It is available from your Belden
electronic distributor in 50, 75, and 100 foot lengths, already
prepared for installation, or 500" spools. 8115

BELDEN MANUFACTURING COMPANY

P. O. Box 5070-A « Chicago, lll. 60680
*Belden Trademark Reg. U.S. Pat, Off,
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curate frequencies. The horizontal-
gain control -must be referenced,
just as the sweep-vernier control.
It is advisable to calibrate with the
horizontal-gain control set to maxi-
mum. When the sweep selector is in
its first position, the pattern of Fig.
5 will be obtained when the audio
oscillator is set to 25 cycles per
second. In other words, four hori-
zontal divisions represent 1/25 sec-
ond, or one division represents .0l

—
_—
B s

L
|

i
|
i e
|

Fig. 5. Checking scope sweep timing.
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Who has the
largest selection
of semiconductor
replacements

in the
world?

Semitronics! Surprised? Did you know that more service techni-
cians, engineers and experimenters buy the Semitron brand than
any other in the world for replacement. There are three main
reasons. First, SELECTION. Semitronics has more types available,
off the shelf, than any other source. Secend, QUALITY. Semitrons
always exceed minimum specs for ratings and reliability. Third,
PRICE. The word is getting around fast. At Semitronics, you always
get more for your money. Want to prove it? Get the world’s most
complete Interchangeability Guide (8 Page Booklet or Wall Chart)
and price list on semiconductors. Get it FREE at your Semitron
distributor or send 25¢ directly to Semitronics to cover handling
costs. Do it now! You’'ll be amazed at the savings at Semitronics.

e o e e e o e S s s o S S S St St o St et S o e S S S— G S— S — — — — ——

Semilronics

CORPORATION

~ Dept. PF-3
265 CANAL STREET

NEW YORK, N.Y., 10013
PHONE: (212) 226-5401-2

i e e e e e (e s (e s e M e e e s s e e S S M e s W e e e e e
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Please send me the Semitron Interchangeability
Guide for 25¢ each to cover handling & postage.

[] 8 Page Booklet ..........cocovvivviennne. 812" x 117
[ Wall Chart ..o, 22" x 26Y%"
NAIME ..ot ]
|
AGATESS -.enciev i
Zip
City/State. oo Code oo

second. The scope has been cali-
brated on the first position of the
sweep selector.

But it is probable that you will
not measure exactly 1/25 second.
The measured time might be short-
er. If this occurs, shunt a small
fixed capacitor of suitable value (or
trimmer capacitor) across C25 in
Fig. 3. Thereby, the sweep can be
adjusted to exactly .01 second per
horizontal division. Again, the meas-
ured time may be longer than .01
second. In this event, use a trim-
mer capacitor as before, but select
a slightly smaller value for C25.
Since commercial capacitors marked
.15 mfd have a tolerance spread,
this selection is easily made.

Next, advance the sweep selector
to its second position. The pattern
of Fig. 5 will result when the audio
oscillator is set to 250 cycles per
second in a typical case. Thus, four
horizontal divisions represent .004
second, while one division repre-
sents .001 second. As before, it is
quite likely that you will not meas-
ure exactly 1/250 second. If the
sweep speed is slightly faster than
.001 second per division, a trimmer
capacitor connected across C26 in
Fig. 3 will provide the exact sweep
speed. On the other hand, if the
sweep speed is slower than .001 sec-
ond per division, replace C26 with
a capacitor on the low side of tol-
erance, and a trimmer capacitor will
then establish a sweep speed of
exactly .001 second per division.

In the third position of the sweep
selector. follow the same procedure
to adjust the sweep speed to exactly
0001 second, or .1 millisecond per
division. In the fourth position of
the sweep selector, adjust the sweep
speed to exactly .01 millisecond per
division (10 microseconds per divi-
sion). This completes the basic
sweep-calibration procedure. 1f you
choose to calibrate with the sweep-
vernier control set to “57, instead
of zero, the sweep speeds will be
approximately twice as fast on each
setting of sweep-selector conrtol.

It is highly desirable to calibrate
the sweep-selector speeds to exact
decimal values, such as .01, .001,
0001, and .00001 second per hori-
zontal division, because measure-
ments of rise time are then easy to

® Please turn to page 70




successful service shop
beats rising costs

“As every serviceman knows, major TV repairs represent
an wnereasingly large part of the service business and the
average time per repair has increased”. ..

says Willard Horne of Horne Radio and Television in Evanston, Illinois,

After more than 25 successful years in the service
business, twenty of them in the same location,
Mr. Horne can be considered an authority on
how to keep a business profitable. Mr. Horne
says, ‘“In order to be successful, our 3-man shop
has to be competitive on the large jobs as well
as the small ones. With the increase in bench time
that we were experiencing and the limitations on
what we could charge, there was a reduction of
profit that had to be stopped. Then we bought
a B&K Model 1076 Television Analyst.”

“Now our customers get the same extra-value
service on the big repairs and the small ones,”
said Mr. Horne. “We use the Television Analyst
for troubleshooting a wide variety of complaints,
particularly for those that require touch-up align-

ment, location of IF overloads and color con-
vergence. We are more competitive now that we
use the B&K Television Analyst because we
spend far less time on the jobs that used to be
dogs, with benefits both to the shop and our
customers.”’

B&K Model 1076 Television Analyst checks
every stage in a black and white or color TV
receiver. Nine VHF RF channels, 20 to 45 MC
IF, audio, video, sync, bias voltage and AGC
keying pulse are available. The model 1076 pro-
vides its own standard test pattern, white dot,
white line crosshatch, and color bar pattern slide
transparencies. It includes a blank slide which
can be used for closed-circuit-TV display floor
promotion. Its net price is $329.95.

Find out how you will increase your TV service profits with a B&K
Model 1076. See your distributor or write for Catalog AP 22.

B& K MANUFACTURING CO.

DIVISION OF DYNASCAN CORPORATION
1801 W. BELLE PLAINE AVE.- CHICAGO, ILL. 60613

Export; Empire Exporters, 123 Grand St., New York 13, U.S.A
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checking

equipment

It is possible to check the circuits
of a color TV receiver with standard
black - and - white test equipment.
This is not to suggest that a color
generator can be eliminated for the
service technician who specializes in
color or who foresees an ever in-
creasing number of color sets com-
ing into his shop. However, as a
temporary measure, or in an emer-
gency, color TV tests can be made
with conventional black-and-white
sweep and marker generators.

For example, it is possible to per-
form these tests on color TV with
black-and-white equipment:

1. Produce a rainbow display, or
several such displays;

2. Check the overall
channel response;

3. Check frequency response and
gain of the bandpass amplifier;

4. Adjust the color - subcarrier
trap;

5. Check the combined response
of the bandpass amplifier and
the B-Y demodulator, R-Y de-
modulator, or G-Y matrix;

6. Check the combined response
of the picture detector, band-
pass amplifier, and the B-Y
demodulator, R-Y demodula-
tor, or G-Y matrix;

7. Check the frequency response
of the Y-amplifier, the chroma
demodulator, or the chroma
matrix;

8. Check color sync lock or sta-
bility;

9. Substitute a signal for a dead
color-subcarrier oscillator;

10. Check and adjust the color-
phasing (quadrature) trans-
former;

11. Check plate tuning of the sub-
carrier oscillator;

12. Check tuning of the reactance
tube plate circuit;

chroma-
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Extend the uses of your

present equipment

by John D. Lenk

13. Check demodulation linearity.
The following explains how these
tests can be made.

Producing A Rainbow Display

It is fairly simple to produce a
rainbow display using two conven-
tional signal generators, or a sweep
generator with a built-in marker
generator. All that is required is a
crystal diode (such as a 1N34), and
a 300-ohm terminating resistor. Both
the sweep and marker outputs are
fed through the diode and across the
terminating resistor as shown in Fig.
1. The crystal diode acts to modu-
late the generator signals upon each
other. The modulated output is ap-
plied to the receiver antenna input.

Set the receiver controls as for
normal color reception. Adjust the
sweep width to zero and tune the
sweep generator to the picture car-
rier of the channel in use. Any
channel can be used, but it is de-
sirable to use an inactive channel
in case there might be some inter-
ference. Now tune the marker gen-
erator near the 3.58-mc color-ref-
erence-oscillator frequency. When
you reach the color-subcarrier fre-
quency, there should be a solid
color on the receiver screen. There
is no way to predict which color
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Fig. 1. Set-ups for rainbow display.

you will get since the color depends
upon the phase relationship between
the receiver reference oscillator and
the marker generator. When a solid
color is obtained, lower the marker-
generator frequency by 15,750 cps.
This exact frequency difference may
be difficult to pick out on the dials
of most shop-type marker genera-
tors. But if you will carefully lower
the marker-generator frequency, a
rainbow display should flash into
sync on the screen. You can also get
this same rainbow display by setting
the marker generator output 15,750
cps above the 3.58-mc point (solid
color). However, the rainbow color
sequence will be reversed.

It should be noted that this rain-
bow display will not be “keyed.”
There will be no vertical bars sepa-
rating the colors and no way of
establishing the exact phase rela-
tionship between the colors. But the
rainbow will be complete and, if the
receiver is operating properly, will
be in the normal sequence (orange
at the left, then bright red, blue, and
green at the right). On many sets
you may have to advance the bright-
ness control to see the complete
rainbow properly.

If you wish to display two rain-
bows, lower the marker generator
31,500 cps below the 3.58-mc ref-
erence oscillator. You can display
three rainbows by adjusting the
marker generator to 47,250 cps be-
low the 3.58-mc (solid-color) point.
The color sequence will remain the
same regardless of how many rain-
bows are displayed; but with two or
more rainbows you will also get the
color of the burst signal (a yellow-
green), normally lost in the retrace
on a single rainbow display.

If the marker generator is not ac-
curately calibrated at 3.58-mc (actu-
ally the correct frequency is 3.579-
545 mc), you can calibrate the gen-
erator with a crystal from a color
receiver (or an NTSC-type gener-
ator, if one is available). It is good
to have at least one of your shop
generators calibrated to the color-
subcarrier frequency if you antici-
pate any amount of color work.

Calibration procedure is simple.
Connect the generator output in
series with the crystal to the input
of a VTVM as shown in Fig. 2. The
VTVM must be set to a very low
AC scale or an RF probe must be



ompare Co

look at the rest. ..
and youw’ll buy the best, new

The all solid-state B&K Model 1245 Color Generator
duplicates the waveforms transmitted by a color TV
station.

Adherence to these waveforms makes it easy to con-
verge the color tube, check sync and make other raster
adjustments . . . and the color generator with station
quality signal will be able to sync next year’s sets.
Generators with compromise waveforms do not give you
this obsolescence protection.

Here are oscilloscope photographs {from the outputs
of two typical competitive color generators, one tran-
sistorized and one tube type, and the B&K Model 1245.
The detailed analysis with each photograph shows a few
of the reasons why you’ll save time and effort with B&K.

COLOR CROSSHATCH

STANDARD STATION SIGNAL

QOne horizontal sync pulse with Two lines showing horizontal sync
tts color burst. pulse with black and white tv signal,

TRANSISTORIZED B&K MODEL 1245

Good duplication of station signal Well defined back porch on hori-
including back porch. If the set won't zontal sync pulse permits accurately
sync, the set is defective. setting color kifler and almost elimi-

nates need to adjust brightness and
contrast.

TRANSISTORIZED GENERATOR A

For the first time, with the ne-compromise wave-
forms from the B&K Model 1245, it is possible to
accurately set the color killer threshcld control with

No back porch causes unstable Square wave horizontal sync pulse

color sync. Burst amflitude compr?s- with no back porch and poor dc cou- ‘ a color generator.

sion may permit sync on wrong color pling forces adjustments of brightness, int =1 ; i i /

ber Eonteast & fine taning to obtaiv usable The miniature size and conyenience ot the Model
pattern. 1245 match its performance. It provides crystal-

controlled keyed rainbow color bar display, and
GENERATOR B dot, crosshatch, horizontal line and vertical line

patterns as well as gun killer controls that will

work with any picture tube. Size only 274 x 815
No back porch; color information Complete absence of any back

x 874". Net $1349,

on top of sync-pulse makes sync diffi- porch necessitates readjustment of
cult on some sets. brightness, contrast and fine tuning to
obtain a usable pattern.

B &K MANUFACTURING CO.

DIVISION OF DYNASTAN CORPORATION
1801 W.BELLE PLAINE AVE.. CHICAGO, 1LL.60613

See your B&K Distributor for a demonstration
or write for Catalog AP22.

Export: Empire Exporters, 123 Grand St., New York 13, U.S.A.
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Fig. 2. Marker generator calibration.

used. Increase the generator output
until there is a rcading on the
VTVM. Slowly tune the generator
across the 3.58-mc point. When you
hit the crystal frequency, the VITVM
needle will jump. Don’t be misled
by ‘slow variations in VTVM read-
ing since such variations are prob-
ably the fault of the generator.
When the crystal and generator are
at the same frequency, the pointer
will jump or flick noticeably.

Checking Overall
Chroma Response

Once you have completed the set-
up for the rainbow display, the next
logical step is to test the overall
chroma-channel response. That is,
check the overall bandwidth straight
through from the tuner to the grids
of the picture tube. The set-up is
identical to that of the rainbow dis-
play, except that a VTVM is con-
nected to each of the three grids
(red, blue and green) in turn.

With the VTVM connected to a
erid and the sweep generator set to
the picture carrier frequency with
zero sweep width, tune the marker
generator to the color-subcarricr
frequency. Again, you should get a
solid color. Note the VTVM read-
ing. If possible. set the VTVM scale
or the sweep-gencrator output con-
trol so that the VTVM indicates a
whole number such as 1 volt, 10
volts. cte., when the marker genera-
tor is set to exactly 3.58-mc (solid
color). Inany event. note the VTVM
reading. Then increase the marker-
generator frequency above the 3.58-
mc point until the VTVM reading
drops to .707 or about 71% of the
reading at 3.58-mc. Next, tower the
marker-generator  frequency  below
the 3.58-me point until the VTVM
reading again drops to .707 of the
reading at 3.58-mc. Repeat the test
for each picture-tube grid.

The total spread between  the
upper and lower .707 points is the
overall chrome-channel response or
bandwidth. The total spread should

42 PF REPORTER/March, 1966

be at least 1 me, and should be ap-
proximately equal on cither side of
the 3.58-mc point (0.5-mc on
either side). If you get this approxi-
mate bandwidth, and a proper rain-
bow display set-up, herc is how you
considered as operating properly. If
not, the next step is to check the in-
dividual circuits.

Quick Check of Color Sync

Before you disconnect the rain-
bow, display set-up, here is how you
can make a quick check of the
color-sync circuits.

Tune in a single rainbow display
as previously described. Slowly ro-
tate the marker-generator dial back
and forth while carefully watching
the rainbow display. If the color-
sync circuits are operating properly.
the rainbow pattern will pull to the
right when the marker-generator
dial is rotated in one direction and
to the left when the dial is rotated in
the opposite direction, If the rain-
bow pattern “breaks™ easily, rather
than pulling, the color-sync circuits
are at fault. If the break occurs in
both directions, the reactance tube
and/or the burst amplifier should be
checked first. If the break is in one
direction only, the color-AFC con-
trol probably requires adjustment.
or the AFC circuits are defective.

A typical sync circuit is shown in
Fig. 3. Here, the burst amplifier,
phase detector, reactance tube, and
oscillator provide the 3.58-mc signal
for the color demodulators. The
burst amplifier and phase detector
compare the phase of the trans-
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mitted burst signal to the phase of
the 3.58-mc crystal oscillator. The
phase-detector output is a DC cor-
rection voltage that controls the re-
actance modulator which, in turn,
controls the 3.58-mc oscillator. It
the variable DC voltage is present
and the circuits do not respond. or
if the DC voltage is absent. there
will be no color syne. By applving a
variable DC voltage to the react-
ance-tube input (test point A). you
can quickly determine whether the
circuits will respond to a simulated
synchronizing signal, Usc a variable
AGC-bias supply as the source.
Connect the source to test point A,
and vary the source voltage and
polarity until a color pattern of the
proper sequence is obtained. If serv-
ice data is available on the receiver.
set the DC source to the approxi-
mate voltage from the phase de-
tector. Normally, this is on the
order of one or two volts for most
sets.

If the color pattern is displayed
when the simulated DC voltage is
applied, the trouble is probably in
the burst amplifier or the phase de-
tector. These stages can be checked
by tube substitution and voltage/
resistance checks. If the color pat-
tern is not displayed. the trouble can
be in the reactance tube or crystal
oscillator, or in the demodulators
themsclves. First let’s check the re-
actance tube and crystal oscillator.

Checking Reactance Tube
and Crystal Oscillator

These color stages can be checked
by tube substitution and voltage” re-

REFERENCE
OSCILLATOR

T CHROMA
CEMOOILATORS

Fig. 3. Burst amplifier, phase detector, reactance tube, and oscillator circuits.




Tests:

New and old TV and
Radio Tubes. Tests
Nuvistors, Novars,
10-pin tubes, 12-pin
Compactrons, European
Hi-Fi tubes, Voltage
Regulators, and Most
Industrial types.

NEW TUBE INFORMATION SERVICE

Keep your tube tester up-to-date.
Subscribe now to tube information
service, available every 3 months.

New design for color
...and all other!

QUICK-CHECKS
MORE COLOR
TV TUBES
WITH

Gm* ACCURACY

o ——

*Makes test under actual

set-operating condilions

&K model 707

DYNAMIC MUTUAL CONDUCTANCE

TUBE TESTER with obsolescence protection

You're always ahead with B&K. The new “707” gives you the famous B&K
professional tube-testing speed and efficiency —plus the ability to test muore
color TV tubes with Gm* accuracy.

Provides multiple-socket section to quick-check most of the TV and radio
tube types the true dynamic mutual conductance way*—plus simplified switch
section to check other tube types in Dyna-Jet emission circuit. Also includes
provision for future new sockets.

You can quickly check all the tubes in the set, detect hard-to-locate weak
tubes that need replacement . .. sell more tubes, save call-backs, and make
more profit. Makes test under set-operating conditions. Checks each section of
multi-section tubes separately. Checks for all shorts, grid emission, leakage, and
gas. Makes quick ““life” test. Exclusive adjustable grid emission test provides
sensitivity to over 100 megohms. Quickly pays for iself. Net, $18995

See your B&K Distributor or Write for Catalog AP22-R

B & K MANUFACTURING CO.
DIVISION OF DYNASCAN CORPORATION

1801 W. BELLE PLAINE AVE.-CHICAGO, ILL. 60613

Export: Empire Exporters, 123 Grand St., New York 13, U.S.A.
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REACTANCE

REFERENCE
MODULATOR OSCILLATOR
VIDEQ SWEEP
AND MARKER
GENERATOR

= REMOVE CRYSTAL
FROM SOCKET

2.55MC

REFERENCE
OSCILLATOR

L

VIDEQ SWEEP
AND MARKER
GENERATOR

1
SWEEP PATTERN

Fig. 4. Checking reactance-tube plate tuning.

sistance checks. Such tests will lo-
cate any major in the
stages. However, the reactance-tube
plate coil andor the crystal-oscilla-
tor plate coil can be tuned so badly
that they are operating on the bor-
derline.

To cheek the reactance-tube plate
luning, connect the equipment as

problem

shown in Fig. 4. The sweep and
marker gencrator should be con-
nected to the reactance-tube grid.
The scope vertical input should be
connected to the terminals of the
3.58-mc crystal socket through a
demodulator probe, which can be
made up as shown in Fig. 4. The
3.58-mc crystal should be removed.
Sct the sweep gencrator to a center
frequency of 2.55 me and the sweep
width to approximately 1 to 4 mec.
The sweep pattern should appear
similar to that of Fig. 4. 1f the theo-
retical sweep pattern is shown in the
receiver service data. the actual pat-
tern should be checked against this
iformation. However, in most sets,
the peak should occur at 2.55 mc.
while the 50% points should occur
at 1.97 and 3.1 mc. The reactance-
tube plate coil should be tuned to

DEMODULATOR PROBE

T BUFFER - QUTPUT
o R-Y

) % orRn [T oEMoDuLATOR

A
(_@_ $ 100K

b CRYSTAL REMOVED :
FROM SOCKET
3.62MC

O

SCOPE

these valves if necessary. Usuully,
the plate coil is tunable from about
2t0 3.3 mc.

To check the reference-oscillator
plate tuning,
as shown in Fig. 5. The sweep and
marker gencrator should be con-
nected to the terminals of the 3.58-
me crystal socket (with the crystal
removed). The scope vertical input
should be connected to the R-Y de-
modulator output through a 100K-
ohm resistor. Set the sweep genera-
tor to a center frequency of 3.62 mc,
since the crystal-oscillator plate tank
operates on the high side of reso-

connect the equipment

nance. The sweep pattern should ap-
pear similar to that of Fig. 5, with
the peak at 3.62 mc (for most scts)
and the 50% points at 3.35 and
3.88 mc. The crystal-oscillator plate
coil should be tunced to these values
if necessary. Usually, the plate coil
is tunable from about 3.3 to 3.9 mc.

Once the reactance tube and
crystal oscillator have been checked
and cleared, the next step is check-
ing the demodulators.

Demodulator Alignment

There are two ways to check de-

Fig. 5. Reference-oscillator plate tuning test.

modulator alignment.  Both  ways
provide a simultancous check of de-
modulator response.

The first way involves the rain-
how pattern already discussed. Con-
nect the sweep and marker genera-
tor through a diode modulator and
tune for a ruinbow display. Then
connect the scope to the B-Y and
R-Y demodulators as shown in Fig.
6. Adjust the scope controls until
you get a circle. If you cannot get
a good circle by adjusting the scope
vertical and horizontal gain, the
color phasing (quadrature) trans-
former is not properly adjusted or
the demodulators are not lincar.
(Do not expect a perfect cirele)
Also, it may be possible that the
scope leads will have enough capaci-
tance to give a false reading. There-
fore, if possible. use low-capacitance
probes.

If the pattern is a straight linc,
it is likely that onc of the demodu-
lators is completelv dead. If the
pattern is an inclined elliose, try
adjustment of the quadrature trans-
former. If vou can round out the
ellipse with slight adjustment of the
quadrature-transformer slugs, you
can forget any slight difference in

MODULATOR  AnTENNA INPUT VIDEO SWEEP BUFFER a7 ouTPUT
DIODE 1 JAND MARKERI+  OR
RF SWEEP -;-'l* o OUTPUT GENERATOR DRIVER
GENERATOR WITH COLOR Tv L_R-Y DEMODULATOR ourPur
BUILT-IN MARKER 0| Receiver [GpCaRE R
{OR TWO RF [(&-¥ oemMoDULATOR }- o U 3584
SIGNAL GENERATORS) ) 9OlePUT 26 o
—.l_— = 3.35MC 3.9MC g
CIRCLE LINE ELLIPSE B-Y
/ 3.41MC  3.8MC :
i SCOPE
PROPERLY ONE DEMODULATOR QUADRATURE e v a
ADJUSTED CHANNEL TRANSFORMER o o
DISPLAY DEFECTIVE NEEDS ADJUSTING

Fig. 6. Checking both demodulators
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with rainbow.

Fig. 7. Individual demodulator

alignment test.




RCA Model WR-52A
Specifications

RF Signal Output:

Carrier Frequency 100me
Center frequency adjustable
+=800kc.

Subcarrier Frequency 19ke
Crystal controlled =2 cps

FM Modulation

Left stereo signal
Right stereo signal
Internal Test (L+R subcarrier
modulation)
Monaural FM
Deviation
Adjustable 0 to 75kc
Sweep Signal

Center Frequency

Sweep Deviation Rate

Sweep Width

Adjustable 0 to 750ke

RF Output Level
Adjustable up to 0.1 volt,
rms, approx.

100mc
60cps

Composite Signal
Output Left stereo signal
Right stereo signal
Internal Test (LL&R sub-
carrier modulation)
Audio Output
400cps, 1000cps, Ske, 19kc
(Cryvstal controlled).
38ke, 67ke. 72ke
Percent distortion of 400-cps
1000-cps, and S-kc Frequencies
less than 2%
Composite Signal/Audio Output
Level
0 to 12 volts, P-P, open
circuit. Impedance 5000 ohms
Power Requirements
115-125 VAC, 60-cps, 40 watts
Features
Subcarrier frequency is crystal
controlled. Internal test signal
provided. Input terminals for ex-
ternal audio modulating signal.
Permanently attached output ca-
bles: RF cable terminated for 75-
ohm and 300-ohm receiver input.
Front-panel RF deviation meter.
Size (HWD)
10" X 13157 X8"
Weight
1234 1bs
Price

$250.00

Notes on Test Equipment

analysis of test instruments. . .operation . .. applications

The RCA WR-32A (Fig. 1) pro-
vides a wide variety of signals suitable
for aligning and troubleshooting stereo
FM receivers and multiplex adapters.

A front-panel meter is provided for
monitaring signal levels during level
adjustments. The meter indicates RF
deviation of both stereo and monaural
FM signals and has a reference cali-
bration mark for setting the 19-kc sub-
carrier level.

Fig. 1. Shows the new RCA Model
WR-52A stereo-FM generator.

Two cables are permanently at-
tached to the front panel: A direct un-
terminated cable. comMP s1G/AuDIO, for
use with the composite stereo signal
and audio signal outputs; and RF OUT,

et et e L *

by Paul C. Smith

a terminated cable for RF output to a
75-ohm or 30-ohm receiver antenna
input.

OUTPUT SIGNALS:

RF OUT cable: A 100-mc sweep sig-
nal is provided with the FUNCTION
switch at PF SWEEP. Sweep rate is 60
cps. and sweep deviation is adjustable
from 0 to 750kc. When the FUNCTION
switch is at AUDIO/MONO. a monaural
FM signal is obtained. modulated at
the frequency indicated by the FRE-
QUENCY switch setting. FM stereo out-
put for either left or right channel is
available when the FUNCTION switch
is at the STEREO LEFT Or STEREO RIGHT
position.

coMr SIG/AUDIO cable: Provides a
composite signal when the FUNCTION
switch is set to either of the stereo
positions. Provides a sine-wave signal
when the FUNCTION switch is set to
the aupio/MoONO position. Sine-wave
frequencies available are 400 cps.
1000 cps. 5ke, 19ke. 38ke, 67ke, and
72ke. The 19-kc and 38-kc signals are
crvstal controlled. A block diagram
of the generator circuilry appears in
Fig. 2.

Controls and Terminals

CONTROLS AND TERMINALS:
Function: A S-position switch that

19-KE LR N (o
Q56 DOUEBLER AMPLIFIER
1
38-KLC
BALAMECED
MODULATOR
: AUDIO 0SC : oo
al - . SIGIALDIO
s | | GAMORE e e ~=
FOLLOWER
1 RF
COMPAUDID METER ek
AMP AME
1
S SR REACTANGE | | lo-Mc || gF
METWORE, AMP MOOULATOR DSCILLATOR ATTEM

Fig. 2. Block diagram of generator circuitry.
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Heard the great

VIDOR 1s

7

VIDOR

FOR

ranesiestove

NI 3aviy

ﬂ'_utlﬂ

Get set, America. Make room for IRC’s high-quality, high-
profit battery... VIDOR! A complete line of transistor and
general purpose batteries. The same fine quality you associate
with British hi-fi, record changers and other products from

Great Britain. Get all the profitable details
from your IRC representative right away.
Consumer and Distributor Products Division, e

IRC, Inc., Philadelphia, Pa. 19108.
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OHMITE
1 1000 OHM
72 WATT10%
RC20GFI02K |

~

R |

Little Devil® Composition Resistors

i

Type AB 2-Watt Molded Pots

five ways to
Stop customer|
“static”

= e —
p— T
- - “_.-h - P——
Gold-Bonded Germanium Diodes
___'—"'L-J_I —

;aﬂﬂﬂ'[ o,
- "BRowN_ |

Brown Devil® Wire-Wound Resistors

- i( “OHMITE
“§§. LT T -

\_ Series 99 Wire-Wound Resistors _/

Customer “‘static’” is hard on the ears . . .
hard on profit. But you're always safe
with Ohmite quality replacements in your
repair jobs. Order Little Devils in handy
cabinet assortments or on Tally-Tape; all
popular sizes and values. Select AB Pots
from 50 ohms to 5 megohms in several
shaftlengths. Choose from ninety 1N types
of diodes. Get Brown Devils from 3 to 20
watts in 0.5-ohm to 100K-ohm values.
Order Series 99 resistors in 15, 24, 314,
5, 11 watt sizes from 1 to 51,000 ohms.
Ask your distributor for the latest edition
of Ohmite’s Stock Catalog 30.

ey

Be right with

OHMITE

RHEOSTATS ¢ RESISTORS e VARIABLE
TRANSFORMERS o TAP SWITCHES
TANTALUM CAPACITORS ¢ RELAYS
R.F.CHOKES ¢ SEMICONDUCTOR DIODES
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sclects the internal signals available
at the two output cables as follows:

[. RF sweep—Provides RF sweep
signal as described under ouT-
PUT SIGNALS.

2. Aunio ‘Mono — Provides sine-
wave signal as selected by FRE-
QUENCY switch. Also provides
Monaural FM at the rF our
cable.

3. Sterco Left—Provides a stand-
ard stereo “left™ composite sig-
nal.

4. Sterco Right—Provides a stand-
ard sterco “right™ composite sig-
nal.

S. Int Test—Provides an internal
signal for maintenance checks or
adjustments as deseribed in the
operator’s manual.

FREQUENCY: An 8-position

switch. providing the seven frequencics
mentioned under ouTpur signals. The
cighth position. marked ENT AP INPUT,
allows an external audio signal to
modulate the sterco signal. The signal
is applied to the EXT AF INPUT termi-
nals. The first three positions. 400 cps.
1000 cps. and Ske connect these sig-
nal frequencies as sterco modulation
when the FUNCTION switch is in the
stereo positions. When the FUNCTION
switch is in the aupio/MoNoO position.

amyof the seven audio frequencies
can be connected to the conp s16/
AUDIO output cable.

RF CARRIER: This control permits
setting the 100-mc oscillator on cither
side of the T100-mc center so that a
quict point on the FM band can be
located.

RF ATTEN:
the RF output.

RF DEVIATION 'SWEEP WIDTH
/AUDIO LEVEL/CONIP SIG LEV-
EL:

RF Deviation: Adjusts the FM de-
viation of the 100-mc¢ RF oscillator.
The RF Deviation is indicated on the
panel meter.

Sweep Width:  Adjusts the sweep
width of the 100-mc¢ RF sweep signal
from O to 750ke. (Applies when
FUNCTION switch is set to RE SWEFP.)

Audio Level: Adjusts the level of
the audio signal. ¢ Applics when FuNe-
TIoN switch is set to the AupIo/MONO
position.)

Comp. Sig. Level: Adjusts the level
of the composite stereo signal  ob-
tained from the conp sIG/avnio cable.
(Applies when the FuNcrioN switch s
set to one of the three stereo posi-
tions.)

SUBCARRIER SWITCH: A 3-posi-
tion switch marked 19kc OFF. NOR-

Adjust the level of

M ORI ZONTAL

BE COLUMN RIGHT

When the job calls for columns — the controlled distribution of
sound to cope with acoustic feedback —all the reasons add up to
specifying “Columair” C-46 and C-66 columns by ATLAS SOUND
EFFECTIVENESS — Feedback-generating low frequencies have been
engineered out deliberately. Focused dispersion pattern controls

21"-36"
WERTI CAL

“howl’’ in reverberant trouble spots by restricting coverage to audience.

CONVENIENCE — Compact design fits neatly anywhere with handling ease that king-size
sound columns cannot match. Exclusive “EASY-MOUNT" brackets by ATLAS SOUND simplify
installation and critical aiming for accurate coverage. Neutral-finish metal enclosure blends
with decor. For special matching, grill cloth replacement and refinishing are easy. The 55-4
Stand and MK-1 Attachment Kit make child’s play of portable applications and rental jobs.
ECONOMY —You can afford better coverage at “‘Columair” budget prices. C-46 (Six 4”
speakers, 20 watts), $37.50 Net. C-66 (Six 6” speakers, 40 watts), $57.00 Net. $5-4 Stand,
$13.50 Net. MK-1 Kit, $1.20 Net.

For full specifications on “"Columair’” sound columns—and for the ATLAS SOUND answer to
all your needs in public address speakers and microphone stands—write for Catalog pFc-13

ATLAS SOU N D, Division of

AMERICAN TRADING AND PRODUCTION CORPORATION
IN COMMERCIAL SOUND

] 1419-51 39th Street, Brookiyn, New York 11218

THIRTY YEARS OF LEADERSHIP
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First UHF/VHF/FM 2-83 antenna
that really works in fringe areas

New
Winegard
Chroma-Tel
CT-100

Wingard's sensational new CT-100 Chroma-Tel has 29
elements in all. And they're all working to provide the
finest all-band receptian (UHF-VHF-FM) even in difficult
fringe areas.

In addition to those 29 elements, the CT-100 incor-
porates a unique matching network that guarantees

maximum signal transfer to the downlead—and on all
channels 2-83 plus FM. Gives sharpest color and black
& white reception.

And like all Chroma-Tels, it has Winegard's exclusive
Chroma-Lens Director System (intermixes both VHF and
UHF directors on the same linear plane without sacrificing

NEW'! Model CT-100 $52.50

performance) . . . and our Impedance Correlators (special
phasing wires that automatically increase the impedance
of Chroma-Tel's elements to 300 ohms).

That's Winegard's new CT-100 Chroma-Tel. Bigger
and better, But not too big. The full-line of Winegard
Chroma-Tels still offers half the bulk; half the wind
loading; half the truck space; and half the weight of all
other all-band antennas—and at much lower prices. No
wonder Winegard Chroma-Tels (now 4 models) are the
hottest performing, hottest selling all-band antennas on
the market! Better call your Winegard distributor or
write for Chroma-Tel Fact Finder 242.




MaL, and SET 19kc SUBCARRIER. The
first position disables the 19-kc oscil-
lator to prevent distortion of the mon-
aural FM signal. The NORMAL posi-
tion of the switch is used for all func-
tions other than monaural FM and
19-ke subcarrier adjustment. The third
position of the switch is used, to-
gether with the 19-kc SUBCARRIER
LEVEL control, for setting the proper
subcarrier level, as indicated on the
panel meter.

The Model WR-S52A Simulator is
supplied with a cable-holding bracket
that mounts on the rear of the case.
The bracket can either be installed
or left unmounted, as desired. A very
comprehensive operator’s manual is
provided, containing a complete des-
cription of the instrument, specifica-
tions, control functions, operating in-
structions, stereo FM theory and cir-
cuitry, schematics, waveforms, typi-
cal alignment of a multiplex receiver,
maintenance procedures, and a re-
placement-parts list.

Signal waveforms of the instrument
were checked in our laboratories and
agreed with the waveforms pictured in
the operator’s manual. The multiplex
section of an FM stereo receiver was
aligned, using the WR-52A, and right-

and left-channel separation achieved
was highly satisfactory.

Color Generator

This solid-state color-bar generator
(Fig. 3) will provide the following
patterns on a color TV receiver: clear
raster, color bars, dots, cross-hatch,
vertical lines, and horiztontal lines. In
addition, three slide switches allow in-
dividual control of the color guns for
making such adjustments as color pur-
ity and demodulator phasing.

All contorls are mounted on the
front panel, and cables extend from
the rear. The cables are (1) a power
cord for connecting to 105/125-volt,
50/60-cps power, (2) a shielded RF
cable for connecting to the antenna
terminals of the receiver, and (3) a
cable with four color-coded terminals
for connecting to the chassis and the
three color-gun grids. Cords and cables
can be stored in slotted compartments
at the rear of the generator.

The all-solid-state feature gives im-
mediate warm-up, and zener-diode
regulation of the power supply mini-
mizes frequency drift in the oscillator
and countdown sections of the gen-

Fig. 3. The Seco Mode! 900 Color-bar
generator.

erator. The unit uses twelve transis-
tors, five unijunction transistors, five
diodes, and one zener diode.

The RF signal is tunable through
channels 2, 3, and 4 by means of the
front panel CHANNEL TUNER control.
This allows the generator to be set
to the most favorable point on the
receiver response curve, regardless of
receiver tuning. Generator tuning is in
effect for all six positions of the paT-
TERN SELECTOR control.

CLEAR RASTER: In this position of
the pattern-selector control, the gen-
erator supplies vertical and horizontal
sync signals to produce a clear raster
for purity tests and gray-scale track-
ing. The normal sync signals as re-

DO YOU HAVE
A PROFITABLE

TV SERVICE
BUSINESS?

If you've ‘‘worked-like-a-demon™
to build up your business now is
the time to reap the money harvest!

You can become a successful retail electronics merchant by combining your service
business with a PARTS UNLIMITED ELECTRONICS CENTER FRANCHISE to become
part of a national retail electronics chain geared to bring you more profit by our

bulk purchasing

. management know-how . ,

advertising and promotion

plus expert business advice to help you move ahead! You not only remain an

independent businessman with your own business, but also jein in a group mer-
chandising effort that supplies consumers with nationally advertised and private

brand merchandise at low prices|

CHOICE FRANCHISES for PARTS UNLIMITED

ELECTRONIC CENTERS are available in the New York Metropolitan area only —
some are now in operation, other locations may be selected,

If you are financially independent — have the necessary drive to succeed, then

you should investigate your opportunity to obtain what we claim is the finest

franchise available in the retail electronic merchandising field today! Write giving
details about yourself and business experience to MR. H. SHLAFER

PR

che 40
1:9&;4@
1M\

PARTS UNLIMITED ELECTRONIC CENTERS
733 Bloomfield Avenue, Bloomfield, New lJersey
¥ % % Centers throughout America ¥ ¥ %
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WHATEVER YOUR
COMMUNICATIONS
YOU NEED

Frequency
Controlling

TEXAS
CRYSTALS

Unconditionally
Guaranteed

Whether on land, sea or air, your
radio communications will be more
dependable with TEXAS CRYS-
TALS . . . made with the same
precision, care and quality as those
supplied to numerous space proj-
ects. And, you'll appreciate the at-
tractive prices. Send for descriptive
catalog today.

If your dealer can’t su%ply your TEXAS
CRK’STALS needs, send his name with your
order to our plant nearest you.

TEXAS
CRYSTALS

A Division of Whitehall Electronics Corp.
1000 Crystal Drive 4117 W. Jefferson Blvd.
Fort Myers, Florida Los Angeles, California
' Phone 813 WE 6-2109 Phone 213 731-2258
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ceived from a television station are
designed to produce 30 fields per sec-
ond beginning at the horizontal re-
trace, and 30 fields per second begin-
ning in the center of the screen. These
fields are interlaced to make 525 hori-
zontal lines on the raster. In the Model
900, interlace is abandoned, and the
generator is designed to produce 60
identical fields per second. This makes
for a brighter, steadier pattern, but
with half the usual number of lines.
The Model 900 did, in fact, produce
very steady line and dot patterns when
tested on a color receiver in our labs.

SECO Model 900
Specifications

Color Pattern:
Standard RCA keyed color bars
produced by “offset-carrier” sys-
tem. Ten bars spaced at 30 elec-
trical degrees.

Color Oscillator
3.56379S mc, crystal controlled
and tunable.

RF Carrier:
Tunable through channels 2. 3,
and 4. Modulated with color bars
or convergence signals, or sync
only (clear raster).

Dots
90 dots. adjustable size.

Cross-Hatch:
9 vertical
lines.

lines, 10 horizontal

Vertical Lines:

9 vertical lines (adjustable width).

Horizontal Lines:

10 horizontal lines.

Color Gun Killer:

Passive network for shorting gun
grids individually (100K, each
grid).

Features:

All-solid-state, instant warmup.
Single-trace horizontal line sys-
tem (eliminates interlace swim).
Crystal-controlled signal to count-
down circuit for sync, dots, and
lines.

Power Requirement:
105-125 volts,
watts.

Size (HWD):

32" X108

X8V

Weight:

6 lbs

Price:

$129.95

50/60 cps, 12

' - e &9 &4

ONLY CHEMTRONICS
TOP PRO VEN AEROSOL

QUALITY | CHEMICALS
SHOULD BE USED IN ANY TV SET

OVER 1,000,000 CANS SOLD

-
TETRoNICS

TRIPLE ACTION TUNER CLEANER
CLEANS o LUBRICATES o PROTECTS

WILL NOT DETUNE TV TUNERS @ WILL
NOT HARM PLASTIC PARTS e SAFE
NON-FLAMMABLE

3 OZ. SPRAY CAN . 98¢
8 OZ. SPRAY CAN . .. ..198

TROL-AID

CONTROL & CONTACT CLEANER

NON-FLAMMABLE e PROVIDES
LONGER-LASTING PROTECTION
AGAINST NOISE AND OXIDATION e

= =
CHEMTRINICS

HEW! ot 1L

CONTA SAFE FOR PLASTIC PARTS
3 0Z. SPRAY CAN . 98¢
8 OZ. SPRAY CAN . ..1.98
MANUFACTURERS OF
NO-ARC ¢ FROST-AID
MASK-N-GLAS ¢ KLEER SPRAY
Write for Illustrated Catalog

ey "
=3 fke meit®
**fm..r pheatot!

TR L

<CHEMTRONICS ™

1260 RALPH AVE.
BROOKLYN, NEW YORK 11236
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TYPEPCT... printed cir-

cuit electrolytics for exact re-
plazement in AC-DC radios . . .
made to exacting requirements
of our manufocturing customers
for easy installation and maxi-
mun performance.

PLANET SALES CORP.

225 Belleville Awve.
Bloomfield, New lersey
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' NEW!

ARROW )
T-18 Low Voltage Wire
@}, ~ STAPLE GUN

W/', For Fastening Any
——=¢=" Inside or Outside
W|re Up to 3/16” in Diameter

Tokesad e Telephone wire
3/8" | # Intercom wire
{'up':g ® Bell wire
with 3/167 * Thermostat wire
i # Hodiant heating wire
¥ # Hi-Fi, Radio & TV wires i

ﬂ Tapered striking edge
gets into close corners!

Steel wire staples available in brown, ivory,
beige or natural; bronze and monel staples |
| also available.

" ARROW FASTENER CO., INC. ~ %
| ONE )UNIUS STREET ¢« BROOKLYN 12, N. Y
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for the traffic outlet
that doesn’t want to lose a sale...

RCA’s NEW LAZY SUSAN FULL-LINE BATTERY GENTER

BATTERY = ]
?‘ <> CENTER ‘

e cAMERAS 5

RADIOS + TOYS * CA Fram

HEARING AIDS - FLASHLIGHTS =4 -
Flashlights

Lanterns

i Xy - .i-
Aom 2

O'. Hearing
v# Alds

s ¢

SiliCh

o o
2ot =

-E;-- i : . * : ;
H'-" ...“.-_ IWIL G i 7 1
oy TRUSTED NAME w} :

Industrial and Commercial
Applications

15” wide, 15~ deep, 28~ high, plus header.

The base section

can also be used as

a showcase for
transistor radios and
other battery-operated
devices.

Now display and sell up to 40 different battery types for radios, toys, flashlights, hearing
aids, cameras and industrial and commercial applications. Batteries can be grouped by
application for faster service, easier inventory control. RCA's Lazy Susan Full Line Battery
Center (1P1214) is a clear extruded vinyl plastic showcase with revolving shelves of high
impact styrene. Solid brass irim adds strength to the unit. It's attractive, durable and con-
venient. Latched half doors in the rear allow easy access to battery stock. Don't let those
potential sales walk by...contact your RCA Battery Distributor...and start making your
battery business that much better.

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

1 The Most Trusted Name in Electronics
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VIDEQ AMP

Television
Analyst

Video Stages

W4-A 15V 30~ DP

VIDEO PHASE INV

(B)a12a07 VIDEO PHASE SWITCH

@Em

DC VOLTAGES taken with VTVM; test-pattern slide
inserted in analyst which is connected to antenna
terminals of normally operating television receiver.

I VIDEQ OUTPUT
I‘ ) © JACK

P

20mfd
2.2meg ) i3 -
l @ TOR-F
1t MODULATOR GRIJ
.05,

W4-B L7 30~ DP

WAVEFORMS taken with wideband scope; controls on
TV set and analyst adjusted for normal picture and
sound. Direct probe (DP) used to obtain all waveforms.

Normal Operation

B&K Television Analyst (Model 1076) is flying spot
scanner video-signal generator. It is essentially broad-
cast station with circuits for developing video, sync,
sweep. audio, RF, and color signals. Circuits shown
here develop and amplify video signal, and mix synchro-
nizing information with video. Composite video signal
is coupled to video-output jack and RF modulator stage.
Photomultiplier tube V1 monitors scanner tube which
is similar to TV picture tube. Light beam from scanner
tube causes VI to conduct—opaque portions of pat-
tern insert block beam and V1 does not conduct. Video
signal developed across R13 corresponds to pattern in-
sert. Plate of V1 is connected to boost; cathode to
negative supply for necessary bias voltage. Video-gain
control (R1) determines multiplying action of VI,
hence level of video signal. C4 couples signal to video
amplifier V2A—high-frequency response is improved
by 1.2, C5, and R16. Sync-level control R2 is part of
plate-load resistance of both V2 and sync-phase tube.
Composite sync signal is mixed with video signal in
plate circuit of V2 by this coupling. Composite video
signal is coupled through C6 to phase inverter V3A.
V3 is biased so that signals at plate and cathode are of
equal amplitude but naturally are of opposite polarity.
Video phase switch (S1) reverses polarity of signal at
front-panel video output jack. Composite video signal
is also coupled from junction of R20 and R21 to grid of
RF modulator tube. Modulator output is mixed with
generated RF and fed to RF-IF output jack.

Operating Variations

DC voltage varies on elements of V1 ac-

\'A cording to setting of RI1. With control

at minimum, resistance is minimum by-

passing elements 4 thru 7. Without multiplying action
of these elements there is practically no tube conduc-
tion and little or no signal is developed across R13.
Plate voltage is 280 volts at minimum setting of R1 and
295 volts at maximum. Other voltages vary accordingly.

No DC voltage variations between signal
V2 . .
PIN 1 and no-signal readings. However, sync-
phase tube plate is supplied from wiper
arm of R2: thus, B+ at plate of V2A varies 2.5 volts
with cintrol setting.

DC voltages on this tube do not change
with signal-level changes. Grid signal
changes slightly because even with video
cut off by R1 composite sync signal is still present.

V3A

WAVE- Amplitude of W1 is determined by setting
of R1. W2 amplitude is changed by R2,

AL since this control varies B+ supply to
sync-phase tube. This control can be adjusted by: 1.
Turn R1 to minimum, 2. Connect oscilloscope to point
A. 3. Adjust R2 for waveform amplitude of approxi-
mately .35 volts peak-to-peak. Sync pulse should be
30% of total amplitude of W4A with gain control set
to produce normal picture on properly operating TV set.



Hum Bars

Sync Critical

C1 Open

(Boost Filter—10 mfd)

Symptom
Analysis

Picture has several hum bars—similar to cathode short
in IF amplifier of TV set. Picture will sync but hold-
contro] settings are critical. Horizontal bending is evi-
dent with picture in sync vertically. Hum bars look
similar to pattern caused by open lid of Analyst.

Waveform Analysis

Content and amplitude of com-
posite video signal (W4A) shows
why hum bars are in pattern.
Small amount of video informa-
tion is riding on high amplitude
(4.5V) ripple. Normal amplitude
of W4A is 1.5 volts peak-to-peak.
Although not shown, W4B, W5,
and W3 also have symptom. W1
has high ripple indicating trouble
in VI or associated circuitry.
Scope at point B shows boost
ripple greatly increased—.8 volts
p-p compared to normal .03 volts.

POINT B .8V 7875~ DP

NO
Volfuge and VOLTAGE
Component Analysis CLUES

All DC Voltages are within normal tolerance. so meter
is no help locating trouble. DC voltages on V2 and V3
normally do not change with variations in signal level,
and voltages on elements of VI vary only slightly de-
pending on adjustment of video gain control R1. As C1
decreases in value, filtering action on boost is reduced,
and ripple induced into VI plate circuit becomes more
predominant. Sync is affected because sync pulscs be-
come only a small percentage of V3 output. Defective
B —source filtering could give same symptom.

Best Bet: Careful scope work will pinpoint trouble.

Horiz Hold Critical

(Sync Level Control——500 ohm)

R2 Wiper Arm Open
Vertical Hold Also Unstable

Symptom
Analysis

Picture displayed on normally operating TV looks like
recciver has sync-separator trouble-—horizontal will
sync but has pulling and bending. Vertical rolls intermit-
tently and picture appears to be overloading. Sync is
more critical at lower video-gain adjustments.

Waveform Analysis

Output of this section of analyst
(W4A, W4B, or W5) is logical
place to start troubleshooting vid-
co-sync problems. Wd4B shows
why sync is unstable-——sync pulse
is absent. W3 indicates sync pulse
is not being lost in phase-inverter
stage and points to video-ampli-
fier plate circuit since this is
where sync is mixed with video.
Although distorted and increased
in amplitude—18 volts P-P, nor-
mal 1 volt, P-P—W2 is present
and further isolates trouble.

Voltage and
Component Analysis

o

Video amplifier (V2A) plate voltage and phase inverter
(V3A) voltages are within tolerance. Voltage at point
C is best clue. Voltage here will normally vary with
sync-level adjustment from 145 to 150 volts but is now
— 80 volts. Sync pulses come from sweep circuits of
analyst and are shaped and limited in sync-phase sec-
tion. Without plate voltage, sync stage merely capaci-
tively couples sweep signals to point C. When trouble-
shooting analyst, remember most circuits operate simi-
lar to TV, but signals are fed in opposite direction.

Best Bet: Scope isolates; VIVM locates.




Video Weak

No Vertical Sweep

R14 Increases in Value

(Voltage Divider Resistor—22K)

Symptom
Analysis

Picture on normally operating TV is faint and washed
out. Symptom resembles TV with defective video am-
plifier except horizontal and vertical sync is excellent,
Pattern is weak when uysing either video output (+or—)
or RF-IF output. Trouble is indicated in video stages.

Waveform Analysis

WA4A or B confirms suspicions of
lack of video information reach-
ing this point. Composite sync
signal is near correct amplitude
but video information is almost
nonexistent. Signal here should
be similar in amplitude and con-
tent to signal coupled to video
amplifier of TV set. W3 also con-
tains little video information. Ex-
tremely low amplitude, (.03 volts
P-P, compared to .25 volts nor-
mal) of W1 shows VI or associ-
ated circuitry is at fault.

Wi L3V 30~ DP

10 180V

| 160V

Voltage and S oy
Component Analysis g9y

7p110V

6l 80V

Voltage at plate of VI (180 volts—normal is 295 volts)
is best clue. Other voltages on V1 are proportionately
reduced further isolating trouble to R14. Increased
resistance of R14 lowers plate voltage and decreases
difference of potential between plate and cathode of
VI—normally 410 volts, now only 295 volts. Multiply-
ing action of tube is lowered, hence output signal is
reduced. Loss of B —source voltage, insufficient light
striking cathode of VI due to dirt accumulation on glass
envelope, or weak scanner tube causes similar symptom.

Best Bet: Scope isolates; VIVM pinpoints.

Video Weak

Vertical Sync Unstable

C6 Leaky

{Coupling Capacitor—.05 mfd)

Pattern is weak and has “graying”™ almost “snowy" ap-
pearance; sync is unstable. Video gain control operates
but must be at maximum to obtain pattern on TV,
When using RF-IF output, picture can be improved
slightly by adjusting RF-IF attenuator ta maximum.

Waveform Analysis

Both amplitude and content of
W4A are good indications of
trouble. Waveform is distorted
and measures .45 volts peak-to-
peak—mnormal is 1.5 volts. W4B
and W5 are similarly distorted
and reduced in amplitude. W3
also shows suppressed sync pulses
and reduced amplitude—.85 volts
peak-to-peak, normal is 2.5 volts
peak-to-peak. Near normal ampli-
tude and shape of WI isolates
symptom to video amplifier
(V2A) and associated circuitry.

® @

1osv 6|70V Voltage and

Component Analysis

8
35v 31V

V3A voltages are far from normal—90 volts on plate is
well below normal 140 volts—egrid reads 38 volts (nor-
mal i1s 9.6v) and is higher than cathode which shows 31
volts compared to normal 13.5 volts. V2A plate voltage
is also low—395 volts. Combination of incorrect voltages
throws strong suspicion on coupling capacitor C6.
Leaky C6 distorts composite video signal and upsets
normal operating bias of video phase inverter (V3A)
causing lowered output waveforms which, in turn, cause
weak picture. Suppressed sync pulses cause weak sync.

Best Bet: Scope, followed by VIVM.

Symptom 4



No Video Output

RF-IF Ovtput Normal

C2 Open

(Video Jack Coupler—20 mfd NP)

Symptom
Analysis

Screen is black—no video information whatsoever—
when using video output jack of analyst. Video gain
control does not change symptom. Picture is normal
and all controls operate normally when using RF-IF
output. Audio is available only when using RF-IF output.

Wi-A 25V 30~ OP

Waveform Analysis

Wavetorms at video-output jack
(W4A and W4B) show only radi-
ated sync pulse and “hash.”™ This
proves only what was already sus-
pected—that no video informa-
tion is reaching this point. How-
ever, absence of even sync pulse,
which is generated in analyst, in-
dicates entire composite video sig-
nal is lost. Normal WS definitely
isolates trouble to video phase
switch, coupling capacitor C2, or
leads and connections associated
with these components.

Voltage and
Component Analysis

All DC voltages are normal and offer no assistance in
locating defective component. Careful circuit analysis
reveals that all three tubes must be operating properly
in order for composite video signal to be coupled to
moedulator stage and impressed on output of RF-IF
oscillator. Dirty or defective video phase switch could
cause similar symptom or symptom where only either
positive going or negative going signal is missing. If C2
shorted, either plate or cathode B+ would be coupled
to video jack and TV circuits under test would be upset.

Best Bet: Careful symptom analysis; then scope check.

RF-IF Signal Weak

Video Output Usable

R21 Increases in Value

(V3A Plate Load Resistor—470 ohm)

Symptom
Analysis

RF-1F output is weak, washed out, and smeared. RF-IF
attenuator control operates normally. Video gain con-
trol is operative and picture is better at lower settings.
Video-output-jack signal seems to drive output stages
of TV okay but * + " signal appears stronger than usual.

Waveform Analysis -

WS has normal content but am- W
plitude is approximately 4 times
normal (4 volts vs. [ volt). Plate
of V3A (W4A) is also increased
in amplitude. However, W4B
(cathode of V3A) shows normal
content but amplitude is less than
normal (1 volt vs. 1.7 volt). Nor-
mally W4A und W4B are nearly
same amplitude—only reversed.
Abnormally high amplitude of
W4A and WS along with slightly
reduced W4B point to trouble in
video phase inverter stage (V3A).

W4 4.5V 30~ OP

i i

# v w

ol

ey, gt

Voltage and
Component Analysis

Best voltage clues are on elements of V3A. Voltage at
plate is only 110 volts compared to normal 140 volts;
grid and cathode voltages are reduced proportionately.
By checking plate voltage further, exact trouble can be
found. R20 and R21 are both normally 470-ohm resist-
ors and voltage drop across them should be equal. But
with symptom there is S-volt drop across R20 and 35
volts across R21. Reduced plate voltage changes bias
of V3A and causes high-amplitude waveform to be
coupled to RF modulator—causing overmodulation.

Best Bet: Scope, then VIVM.



You'll siar

Getthe jump on profitable colorsetrepairs.
Your Sylvania distributor will put vour name, vour town,
your phone number in T'¥ Guide as manyv as four times this
vear. If you're the right TV serviceman.

The right TV serviceman—Mr. Right—
is any Independent Service Dealer who car-
ries the most advanced replacement parts:
our color bright 85™ picture tubes and our
color receiving tubes. He may also carry
competing brands. So he’s in a position to
give unbiased opinions on color set repairs.

Circle 25 on literature card

uide

This is what our double-page, full-color localized ads ex-
plain to TV Guide readers. Just see your Sylvania distribu-
tor and the ads will tell all those TV set owners about you.
How about it, Star? .

Sylvania Electronic Tube Division, Electronic Compo-
nents Group, Seneca Falls, New York 13148.

SYLNVANILN

SUBSIDIARY OF =
GENERALTELEPHONE & ELECTRONICS GrlzlE
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GREATEST

Dreakthnough
COLOR TV

SERVICING

Safe For ﬁ‘/astics
ty,.. ON FLAMMABLE

o "" fean ?
Wt 908l

MII?ACLE 7C5

- CONTENTS UNDER *
P'uautiom on back ¥ .
i

s drasoris st

NOW AT ALL DISTRIBUTORS
DEALER NET $239

1260 RALPH AVENUE
BROOKLYN, NEW YORK 11236
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58 PF REPORTER/March, 1966

Notes
(Continued from page 51)

Coror BARs: Ten standard RCA
keyed color bars are produced by the
“offset-carrier” method. The color
bars are spaced 30 electrical degrees.
The color signal is generated by a
crystal oscillator operating at 3.563795
mc. The front-panel control marked
COLOR QUALITY allows fine tuning of
this signal for minimum “barber-pole”
effect on the color bars. The coLor
OoUTPUT control changes the amount
of color signal driving the modulator.

Dots: Sync, dot, and line signals
originate with a crystal oscillator oper-
ating at 189.080 kc. After proper
shaping, this signal is used for vertical
lines and dots. Tt also triggers a series
of unijunction ring counters that sup-
ply signals for horizontal sweep, hori-
zontal lines, and vertical sweep. The
dot pattern consists of 90 dots arranged
in ten horizontal rows of nine dots
each. Dot size is varied by turning the
DOT SIZE control.

CRross-HATCH: The cross-hatch pat-
tern consists of nine vertical and ten
horizontal bars. This pattern is useful
for dynamic convergence, linearity,
and overscan adjustments.

VERT LINES: With the pattern-
selector control in this position, nine

vertical lines are produced on the re-
ceiver screen. Width of the vertical
lines is controlled by the poT sizE
control. This pattern is generally used
for adjusting dynamic vertical con-
vergence.

Horiz LINEs: The generator signal
produces ten horizontal lines on the
screen. Because there is no interlace,
each horizontal sweep line is traced
twice in each frame, resulting in a
higher brightness level. Horizontal
lines are useful in making dynamic
horizontal convergence adjustments.

COLOR-GUN KILLERS: Three slide
switches, designated R, B, and G, on
the front panel provide a convenient
means for disabling the color guns.
The red-, green-, and blue-coded clips
on the cable are connected to the cor-
responding color-gun grids, and the
black clip is connected to the receiver
chassis. When any switch is moved to
the OFF position, a 100K resistor is
connected from gun grid to chassis
ground, effectively disabling that por-
tion of the color gun.

The Model 900 Color Generator is
accompanied by an operator’s manual
covering specifications, control and
switch functions, troubleshooting and
alignment methods, Model 900 cir-
cuit theory, block diagram, schematic,
and parts list. A

Know how to spot head wear?

These unretouched photos show you how!

*“LOOK"'—Look for: (1) the gap; (2)
depressions, gouges, score marks; or

(3) angied wear fines on either side f _,. q? }

of pole pieces.

“*TOUCH’’—Run your fingernail l
across face of head vertically and
horizontally in both directions. Can |

you feel (4) rough surfaces, sharp
edges, or catch your nail on (5) a

weargroove?

l OR “LISTEN"—Use our AT-100 Test Tape
- or play a pre-recorded tape with good
‘*highs** as offered by Latin-type music or
Violins. Do the ‘‘highs” sound flat, mushy

or distorted?

IF ANY OF THESE
CONDITIONS EXIST—
REPLACE THE HEAD!

FOR VISUAL
COMPARISON

take a look at this
new Nortronics head. J

Your tape head wears every time you use your recorder, and as it wears, the
brilliant realism of tape is lost! Pressure pads and the magnetic tape itself,
both cause wear. The oxide coating used on the tape is an abrasive which
slowly grinds away the face of the head—and pressure pads cause uneven
wear. For top performance, intimate tape-to-gap contact is essential . . . and
poor contact, due to wear, results in severe high frequency losses, erratic

output, loss of output!

See your local Nortronics Dealer! &
Protect your investment in tape and equip- ®

ment by replacing worn heads with fuli-
fidelity Nortronics precision replacements.

8167-A 10th Ave. No. » Minneapolis, Minn. 55427

Circle 27 on literature card



Checking Color
(Continued from page 44)

YD || sanpass | B oR Ry TO FIX TUBE
conmeror || AMBLIFIER [ DEMODULATOR

DEMODULATOR
PROBE

(SEE FIG.4)

O

SCOPE
v

©
a o

R-Y out.

Fig. 8. Monitoring B-Y or

lincarity between the B-Y and R-Y
demodulators. But if you cannot get
a circle after extensive adjustment
of the quadrature transformer (the
pattern remains an ellipse). one of
the demodulators is at fault.

The second method of checking de-
modulator alignment involves feed-
ing a sweep and marker signal into
the buffer or driver amplifier ahead
of the demodulators and checking
the response of each demodulator
separately. This will reveal a defec-
tive demodulator stage and provide

VIDEO
SWEEP | TO PIX
GENERATOR | | AMPLIFIER DEMODULATOR oy | e
MATRIX
R-Y
DEMODULATOR
DEMODULATOR
PROBE
(SEEFIG.4)
SCOPE
v o
o o

Fig. 9. Checking bandpass amplifier.

a means of adjusting the quadrature
transformer.

Connect the sweep and marker
generator to the amplifier grid as
shown in Fig. 7. Remove the 3.58-
me crystal from the reference oscil-
tator. Connect the scope vertical
input through a 100K resistor to the
R-Y demodulator and the B-Y de-
modulator in turn. Set the sweep
generator to a center frequency of
3.58mc. Typical sweep patterns for
both the B-Y and R-Y demodula-

tors are shown in Fig. 7. In both
0
IF SWEEP PIX TUBE
PICTURE BANDPASS
AND MARKE ] R
GENERATOR DETECTOR AMPLIFIER DEMODULATOR
DEMODULATOR
PROBE
(SEEFIG.4 O
SCOPE
v o
o =)
Fig. 10. Picture detector output test.
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STEREO FM SIGNAL

SIMULATOR
WR524

RF CARRIER

00 MC
/e

-

X
}

RF ATTEN

Look wnat's happened to the RCA WR-51TA FM Stereo Signal Simulator

...It got to be the WR-52A...
NEW, REDESIGNED AND IMPROVED

Last year we decided to make a few improvements in
our WR-51A Stereo FM Signal Simulator...for two
years THE established test instrument for multiplex
stereo servicing. We intended to call it the WR-518B.

But one thing led to another and we made so many
extensive improvements that we virtually had a new
instrument on our hands. You're looking at it: the
NEW RCA WR-52A STEREO FM SIGNAL SIMULATOR.
We've added an RF Deviation Meter to measure the
modulation level of both stereo and monaural FM sig-
nals. The mefer is also used to accurately establish
the level of the 19 Kc subcarrier.

We've included provisions for modulating left or right
stereo signals with an external monaural source.
We've added a switch to disable the 19 Kc oscillator
to provide a low-distortion monaural FM output.
We've added a new frequency (72 Kc)...required,
along with the 67 Kc frequency, for trap alignment in
some sets.

These features, together with numerous internal cir-
cuit design changes have resulted in a vastly im-
proved, almos® completely new instrument. And, the
RCA WR-52A includes all those features that made its
predecessor such a valuable servicing tool.

= COMPOSITE STEREO QUTPUT—for direct connection
to multiplex circuit

Choice of left stereo and right stereo signals

w RF QUTPUT—for connection to receiver antenna ter-
minals

100 Mc carrier, tuneable

Choice of FM signals—left stereo, right stereo,
monaural FM, internal test and 60 cycle FM sweep

FM stereo deviation adjustable from 0-100%

100 Mc sweep signal adjustable from O to more
than 750 Kc at a 60 cps rate

RF output attenuator
= CRYSTAL-CONTROLLED 19 K¢ SUBCARRIER (*.01%)
= SINE WAVE FREQUENCIES
Th&ee low-distortion frequencies—400 cps, 1 Kc,
c
Tym crystal-controlled frequencies—19 and 38 Kc
Additional frequencies—67 and 72 Kc for trap
alignment
®» READILY PORTABLE-—weighs
measures 13%2” by 10” by 8~
w COMPLETE WITH WIRED-IN CONNECTING CABLES
We also raised the price...just 50 cents. The WR-52A

is now $250.00.* Ask to see it at your Authorized RCA
Test Equipment Distributor.

*Optional distributor resale price, subject to change with-
out notice. May be slightly higher in Hawaii and the West.

RCAELECTRONIC COMPONENTS & DEVICES, HARRISON, N.J.

only 12% pounds,

@0,
@j The Most Trusted Name in Electronics
#/@
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SEE YOUR

Pencil
Soldering
Irons hy
Weller

“Marksman’ Kit with
pencil soldering iron;
screwdriver, cone and
chisel tips; handy sol-
deringf aidI and g st;&
ply of solder.

Model SP-23K. 4Ii$t

Temperature Controlied Soldering Unit

For universal hobby soldering, including heavy.
duty metal work. Temperature control is in the
tip. Interchangeable tips give a choice of 500°F,
600°F, 700°F and 800°F controlled temperatures.
Operates on 24 volts. Complete with 3/16” 700°F
tip and 60 watt, 120 volt, 50/60 cycle power unit

$2600

list

with soldering pencii stand and tip clean-
ing sponge attached. Model W-TCP.

S 5
Ot 27

Dual Heat Soldering Gun Kit
Includes Weller 100/140 watt dual heat
gun, 3 soldering tips, tip-changing wrench,
soldering aid, flux brush, supply of solder
. all in a colorful utility case of $895
break-proof plastic. Model 8200PK. st

‘*Marksman’ lron at
popular price. Stain-
less-steel long-reach
barrel. 5" replaceable
tip. Maximum tip tem-

ELECTRONICS PARTS DISTRIBUTOR:

N
Wells

SOLDERING
IRON

frmp— |
e |

[
e

Weller lron is indus-
trial rated, highly effi-
cient. Does work of
bigger irons. Only 774"
long including the tip. 25

perature, 750°F. $998
Model SP-23. 2[ist

Utility Grade Solder On ji
Hang Cards 5 feet of 40/60 b
alloy solder in each pack. ;

Acid core, AC-40. !
Rosin core, RC-40. 39¢ list -

watts. 115 volts. $ 52
Model WP-S. 5“3

100/140 Watts. Two trigger positions let you
switch i,.stantly to high or low heat to suit the
job. Tip heats instantly and spotlight comes
on when trigger is pulled. Tip has ex- $695
ceptionally long reach. Model 8200. list

145/210 Watts. A professional model with
all Weller gun features: instant heat, 5995
dual heat, spotlights. Model D-440. list

240/325 Watts. Heavy-duty model with all
Weller gun features: instant heat, 51095
dual heat, spotlights. Model D-550. list

o

Heavy-Duty Soldering Gun Kit
Features Weller 240/325 watt dual heat
gun; tips for soldering, cutting and
smoothing; tip-changing wrench; solder;
metal-tone utility case of break- $1295
proof plastic. Model D-550PK. list

Superior Grade Soider In
Dispenser Tubes 10 feet of
60/40 alloy rosin-core sol-

der in each tube.
Number RC-60. 59¢Iist

WELLER ELECTRIC CORPORATION, Easton, Pa.

WORLD LEADER IN SOLDERING TECHNOLOGY
Circle 29 on literature card
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T0 CHROMA
BANDPASS ~ BANDPASS DEMODULATORS
AMPLIFIER TRANSFORMEF, HERE gp \
% o % 13 ]' LHERE
< : S
< <
A p— 1
 —
|
DEMODULATOR
PROBE O
VIDEO i l
SWEEP SCOPE [
GENERATOR v °
a o
Fig. 11. Checking bandpass amplifier.

circuits you should get a peak at
3.58mc. However, the B-Y demod-
ulator will usually provide a single
peak, while the R-Y demodulator
will provide two peaks with 3.58mc
at the valley. If you do not get a re-
sponse at one of the two demodu-
lator outputs, you have found the
problem area. Likewise. if the re-
sponse patterns show either demod-
ulator to be off frequency, adjust-
ment of the quadrature transformer
should bring it back to a peak of
3.58 mc. If you adjust the quadra-
ture transformer to bring one do-
modulator into frequencqy, check
the other demodulator to assure
that the adjustments have not inter-
acted.

If the demodulators and sync
circuits check out. and you still have
a problem, start signal tracing from
the bandpass amplifier or picture
detector straight through to the pic-
ture tube. Again, this can be done
with a conventional sweep and
marker generator.

Basic Signal Tracing

The basic signal tracing for the
color circuits is essentially the same
as that for black-and-white circuits.
A sweep and marker signal of ap-
propriate frequency is fed to the
input. and the output is monitored
on an oscilloscope (wide-band), us-
ing a demodulator probe. Figs. 8
through 11 show the connections. In
Fig. 8 the sweep is fed to the band-
pass input, while the scope monitors
the B-Y or R-Y demodulator out-

PICTURE DETECTOR

O

Low
CAPACITANCE SCoPE

pROBE [TV °

o Q

Fig. 12. Color test of video detector.




RCA’s COLOR TV FASTCHECK #1

Loss of color sync?

TRY ADJUSTING THE PLATE COIL...

Loss of color sync is often caused by a defective 3.568-Mc/s oscil-
lator. In some receivers, it may also be caused by misadjustment of
the plate coil in the reactance tube control circuit. Next time you
run into this trouble, follow this simple procedure and it may save
you a time-wasting callback.

1.Connect a color-bar generator such as the RCA WR-64E to the
receiver and get the ten-color bar pattern on the picture tube.

2.Short the control grid of the reactance tube to ground.

3, The bars may have bands or blocks of color across them. These
bands are ‘‘beats’” resulting from difference between the local
oscillator and transmitted signal frequencies. These colars may
drift diagonally across the bar giving a ‘‘barber pole™ effect, or
they may be locked into the bars in blocks of different hues.

4. Slowly adjust the reactance tube plate coil with an alignment tool.
Turn the slug in the direction which reduces the number of color
bands or blocks across the bars.

5. Adjust for a zero-beat condition. At zero beat, the bars will display
individual solid colors from top to bottom. These colors may be
locked in or they may drift slowly from bar to bar. Remove the
short from the reactance tube grid and re-adjust the plate coil for
solid lock-in of the color bars.

If you can get an exact zero-beat condition, it is an indication that

the oscillator tube is good. If it is necessary to replace the oscillator
tube, be sure to adjust the circuit for zero-beat as shown in step 5.

This color TV service hint is the first of a series of service hints from
RCA. For satisfied customers and fewer callbacks, always replace
with ultra-reliable RCA receiving tubes.

RCA ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.
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MODEL 636
AF SINE SQUARE GENERATOR — 20 ¢ps to
200 kc in four ranges. Less than 0.25%
sine wave distortion at 10 vrms into 600
ohms load.

MODEL 780
CONTINUOUSLY VARIABLE REGULATED
VOLTAGE SUPPLY — Regulated dc output
from O to 4400 v at 150 ma, and O to
—150 v bias. Also provides unregulated ac.
Meters for voltage and current.
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MODEL 905

VACUUM TUBE VOLTMETER — Comes with

assembled dc/ac-ohms probe. Direct read-

ing of p-p voltages. Separate ac low voltage

scale. Low 0.5 vdc range for transistor cir-
cuit measurements.

Go with the new PRECISE Green Line. It's
the scenic route for your test measurements
— headed straight for value and accuracy.
These unique instruments have color dynamic
front panels featuring easy-on-the-eyes Green
to aid readability and accuracy. New func-
tional design and layout make operation fast
and foolproof. Underneath, they're hopped up
with sophisticated circuitry checked out for
reliability. That's why, now more than ever,
you'll find the going’s smoothest with PRE-
CISE test instruments. Go all the way with
PRECISE scopes, VIVMs, power supplies, sig-
nal generators, tube testers, decade boxes
and probes.

% &
Division of Designatronics, Inc.

e
| Mineola, L. I, N_ Y.
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Fig. 13. Y-amplifier color-subcarrier trap adjustment.

put. Fig. 9 illustrates essentially the
same test, except that the scope
monitors the G-Y matrix output on
sets with matrix circuits. Fig, 10 in-
cludes the picture detector, and uses
an IF sweep instead of a video-fre-
quency sweep. Fig. 11 shows the
connections for checking only the
bandpass amplifier.

Adjust the oscilloscope controls
as you would for any sweep-fre-
quency response tests. It is best to
adjust the controls so that the zero
frequency point is as the end of the
base line of the scope’s horizontal
sweep. When you connect the scope
probe to the B-Y or R-Y output,
remove the socket from the color

| PROFIT in

'm&éé
EXTRA

IS HARMLESS
TO PLASTICS

Harmiess to metal...non
conductive, non-inflamma
ble and non-corrosive. Zero
effect on capacity and
resistance
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a simple quick opera
*tion performed by Doc

tors of Electronics
with the aid of Quietrole |
to cure scratchy, noisy
tuners and controls of TV
and radio. Fast set re
covery with no ill side-
effects assured. Saves ¢
time makes money for 1
servicemen
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At Your Distributor Ask for Quietrote by Name

manufactured by

+ QUIETROLE co.

Spartanburg, South Carolina
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picture tube. Use the same probe as
shown in Fig. 4.

Before making any detailed sig-
nal tracing tests, check to see that
the tuner, TF stages, and video de-
tector are capable of passing a color
signal. There are several ways to do
this. One way is to apply the rain-
bow display, then check the picture-
detector output. The connections are
shown in Fig. 12. To insure that you
are actually observing a video sig-
nal. temporarily disable the marker-
generator output to see if the video
signal disappears from the scope
trace. Obviously, if there is nc color
output from the video detector, you
cannot expect the color circuits to
produce a display.

Miscellaneous Tests

It is possible to perform a num-
ber of color tests with a conven-
tional RF signal generator.

The output of a signal generator
that has been accurately calibrated
to 3.579545 (as previously de-
scribed) can be substituted for a
dead color-subcarrier reference os-
cillator. Simply remove the crystal
from its socket and connect the
signal generator output to the socket
terminals. Of course, the generator
output will probably be muck lower
than that of the crystal oscillator,
but it should be strong enough to
show that the receiver will operat.
Likewise, the pattern or picture will
not stay in sync, but you can care-
fully tune the 3.579545-mc output
to restore sync temporarily.

The output of an accurately cali-
brated signal generator at 3.579545
mc can also be used to adjust a
color-subcarrier trap in a Y- ampli-
fier. The connections are shown in
Fig. 13. With the signal epplied,
adjust the trap for a minimum read-
ing on the VIVM.






