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DELIVERS

SUPERB COLOR,
BLACK & WHITE

TV, AND FM
AT A POPULAR
PRICE

. . . the new ali-channel VHF antenna
for metropolitan 1o suburban areas

It takes a good antenna to deliver good color TV
pictures. Color carriers are not only weak, but phase-
modulated. For this reason, antenna gain must be
not only high, but flat across the entire frequency
spectrum.

Because Color Guard antennas meet the stringent
requirements of color TV, they're better for black &
white and FM stereo reception too. Yet you can sell
a Color Guard antenna for as little as $9.95 list.

Outstanding among the Color Guard series is the
Coaxial Color Guard. Coaxial cable is highly recom-
mended for color installations. It maintains constant
impedance match (no ghosts or color changes), won't
pick up interference, and is impervious to weather

conditions. While most antennas require a separate
matching transformer for use with 75-ohm coax, the
Coaxial Color Guard is already matched to 75 ohms.
Any of the Color Guard antennas can be used to
provide excellent FM stereo reception. All you need
is Jerrold's inexpensive Model TX-FM splitter and
you can feed a TV and an FM set simultaneously from
the same Color Guard. See your Jerrold distributor or
write for complete information on Color Guard—the
perfect antenna for all your
customers—from metropolitan '
to suburban reception areas. JEHH{]L“
ELECTRONICS

Jerrold Electronics,
Distributor Sales Division, Phila. 32, Pa.
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The outlook for color-TV in 1965
is encouraging—for both sales and
service. Most American television
manufacturers are producing their
own receivers, many using newly
designed or modified circuits. Sev-
eral completely new concepts in
color receivers have been introduced

new color TV receivers.

and others are being planned. Both
RCA and Zenith are presently pro-
ducing receivers using 25", 90° rec-
tangular picture tubes. The 257
RCA uses a CTC17 chassis; it’s
basically a CTC16 with modified
sweep circuits for 90° deflection.
The photo on this page shows a

view inside a cabinet using the
CTCI17 chassis, showing the encased
deflection yoke-convergence assem-
bly and metal shield surrounding the
CRT.

Sears’ 16” color receiver, im-
ported from Japan, is now on the
American market. Some of the cir-
cuits and features of this small-
screen receiver appear throughout
this article.

Yaou Electric (of Japan) has in-
troduced their 9” transistorized
color receiver (Model GTC-9). Fea-
tures of this set include 47 transis-
tors, 25 diodes, 6 thermistors, and
3 high-voltage rectifier tubes. A
single-gun color tube, called a *‘col-
ornetron,” features a color-changing
grid and an additional focus grid
(operation of the tube is somewhat
similar to Paramount’s Chroma-
tron).

Sylvania’s ’65 color receiver will
be using their new 21FKP22 pic-
ture tube. This tube has new phos-
phors—the red one containing euro-
pium. According to Sylvania, the
new tube has 40% more brightness
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Fig. 1. Two-stage amplifier in RCA’s CTC16 color chassis. Fig. 2. Three-position peaking switch in cathode of 12BY7.
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Fig. 3. Schematic shows networks by switch position. Fig. 4. WT5-907 has a variable control for video peaking.

than the earlier sulphide tubes, and
is capable of producing a more
vivid red.

Sylvania also announced a new
line of receiving tubes for color cir-
cuits that operate in the 270-volt
B+ range. Could be we’ll see the
present 400-volt B+ supply low-
ered in the near future. The com-
pany plans to introduce a 25" re-
ceiver soon, too.

Now that we’ve gotten an overall
view of color receivers, let’s proceed
to the major circuit changes and
new circuits in the 65 color chas-
sis.

Luminance Channels

The majority of the new color re-
ceivers for 65 have similar front-
end stages. Usually, youll find a
turret-type VHF tuner, a transistor-
ized UHF tuner, and three IF stages
featured. The detector circuits
usually contain a diode; the biggest
differences appear after the detector
stage. For this reason, we’ll discuss
only the circuits located beyond that
point.

The two-stage video amplifier
stage shown in Fig. 1 is basically
the same circuit that was used in
RCA’s CTC15 chassis. The familiar
6AWSA however, has been dis-
placed by a new tube type—a 6LF8;
it’s similar to a 6AWS, but im-
proved construction permits more
efficient operation as a positive-grid
amplifier. (The basing of the tube is
identical with the 6AWS8, but they
shouldn’t be directly interchanged.)

Signals to the sync, AGC, and
color circuits are still taken from

the plate of the pentode section. The
triode section operates with a posi-
tive grid as before; its main purpose
is to match the impedance of the
delay line. DC coupling is used
from the plate of VIA to the grid
of VIB (via R1-R2).

Also in RCA’s CTC16 for ’65,
you'll find a familiar 12BY7 video
output stage, shown in Fig. 2. The
peaking switch first used in the last
year’s chassis has been retained,
with a few modifications: The 350-
ohm contrast potentiometer, with a
50-mfd electrolytic at the slider, is
still used; however the control
isn’t tapped, as in previous chassis.
Two additional fixed resistors are
used—a 68-ohm and a 270-ohm.
Circuit configurations in various
positions of the video peaking switch

are shown in the simplified sche-
matics of Fig. 3. As you’ll notice,
the 68-ohm resistor is always in
series with the cathode-type con-
trast control regardless of the switch
position. As in previous chassis,
vertical blanking is via R2-C3, mix-
ing with the plate signal, which is
DC coupled to the cathodes of the
picture tube.

Motorola is marketing two color
receivers again this year. Their 23”
rectangular receivers will use the
TS-908 chassis introduced in ’64;
most of the circuits (including the
luminance channel) remain
changed. Motorola’s 21”7 TS-912
chassis, with series-wired tube fila-
ments, has been replaced by a com-
pletely new chassis—the WTS-907.
Physically, the chassis follows the
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Fig. 5. Both brightness and contrast controls are located in cathode circuit.
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Fig. 6. Magnavox 45 series features a sharpness control for video response.

23” version; many of the circuits
are also very similar—including the
“bootstrap” video circuit in Fig. 4.
Changes in this circuit (from last
year’s) include the addition of a
15K-ohm peaking control. At one
extreme setting of the control, peak-
ing coil L1 is shorted out; at other
settings, a parallel resistance controls
the frequency response of the net-
work—and thus affects the video.
The video output stage used in
the WTS-907 is shown in Fig. 5.
Comparing this circuit to Chassis
TS-908 (23”), we find a number
of changes. The brightness control,
previously located in the output-
tube grid circuit, is now in the cath-
ode circuit—in series with the con-
trast control. The contrast of the pic-
ture is controlled by the amount of
cathode-signal degeneration (that’s
familiar); the brightness control,
however, varies the DC bias of the

6HB6, the plate voltage of the tube,
and thus the brightness of the raster.
Remember, any change in plate volt-
age affects the CRT cathode voltage.

The inset in Fig. 5 shows the cir-
cuit at the picture-tube cathodes.
The method of drive control is a bit
unusual, too. As always, the red
cathode receives the highest drive
signal. However, notice in this cir-
cuit that the drive signals for the
blue and green guns are series-
coupled via a resistor-capacitor net-
work. Generally, the signal is tapped
off from a control that also affects
the CRT bias to a large degree.
Here, DC voltage isn’t changed sub-
stantially, so interaction between the
screen and drive controls is held to
a minimum (making for -easier
tracking adjustments).

Magnavox’s new 45 chassis series
contains a completely changed video
stage (Fig. 6). The detected signal

is DC coupled to the pentode sec-
tion of a 6GH8A. This section has
dual functions: (1) amplified sync,
AGC, and chroma signals are de-
veloped at the plate, and (2) the
video signal is obtained from the
cathode circuit and DC coupled to
the cathode of the triode video am-
plifier via a cathode resistor that is
common to both stages. The triode
section functions as a grounded-
grid amplifier, whose output imped-
ance matches that of the delay line.
A “‘sharpness” control in the cathode
circuit can be used to adjust the
overall frequency response of the
stage.

At first glance, it appears that AC
coupling is used; notice the output
of the delay line is coupled via Cl
to the grid of the video output stage.
However, the DC reference level of
the video signal is maintained from
the detector, through the video
stages, and to the CRT cathodes. A
voltage divider network (R4-R5)
across the 140-volt B4 source ap-
plies a constant positive voltage to
one side of the brightness control.
The negative DC voltage established
at the detector (by the video signal)
is applied through R2 to the other
side. The brightness control setting
(via R1) determines the average
DC bias on the output tube and sets
the plate voltage of the stage. Now,
as the plate is DC coupled to the
picture tube, any change in conduc-
tion of the output tube would cause
a change in brightness; the negative
voltage developed at the detector
adds to or subtracts from the grid
bias, and thus maintains an even
brightness level.

Another feature in Magnavox’s
new chassis is the service switch—
now familiar to most technicians.
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6AU6 6GKé6 @n AMPLIFIER @n
1ST CHROMA BANDPASS 2ND CHROMA BANDPASS
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Fig. 7. Signals for color and sync are taken from cathode. Fig. 8. Sears’ 16’ color set has two-stage chroma circuit.
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Fig. 9. Color indicator light is gone; resistor returns to color killer stage.

In most sets, the switch has only
two positions; in the 45 series, a
three-position switch is used—nor-
mal, service, and purity. The service
position has the usual arrangement
for collapsing the vertical sweep
during screen adjustments; in addi-
tion, plate voltage to the first and
second IF’s is removed, preventing
noise and snow from interfering
with adjustments. In the purity posi-
tion, the vertical sweep doesn’t col-
lapse; only the IF’s are disabled.

Incidentally, you’ll find that the
CRT-bias switch used last year in
the blanker circuit has been dis-
placed by a variable control. The
level of blanking pulse fed to the
color difference amplifiers is ad-
justed by this control.

You'll find luminance channels
similar to those just discussed in
Westinghouse’s ’65 color chassis—
the V-2476.

A two-stage video amplifier is
used in the Setchell-Carlson U800
chassis (Fig. 7). A 6AUS6 serves as
the first amplifier in a straightfor-
ward pentode circuit. The composite
video signal is R-C coupled to the
second amplifier—a 6GK6.

This circuit isn’t too different
from those used in some black-and-
white receivers; a contrast control in
the cathode varies both the grid and
cathode voltages, and video is de-
veloped at the plate. However, it’s
not too common for the cathode to
supply the signals to the sync and
color stages—a feature to remem-
ber in Setchell-Carlson color chas-
sis. The luminance signal is fed

from the delay line to the video out-
put tube—another 6GK®6.

Other New Luminance Circuits

Although the size of the picture
tube is 16”, the luminance channels
(and the front-end stages) used in
Sears’ small-screen color receiver
(Chassis  562.10100) aren’t un-
familiar. Here’s a brief rundown: A
three-stage IF strip, using two
6BZ6’s and a 6DK6; a 6AWS
video amplifier, in the familiar
“bootstrap” circuit—luminance in-
formation from cathode circuit to

delay line; signals for chroma, sync,
and AGC taken from the plate cir-
cuit; a 6JY8 video output, with
brightness control in the grid cir-
cuit, contrast in the cathode. The
cathodes of the CRT are DC cou-
pled to the output plate circuit;
fixed-resistor dividers set the am-
plitude of drive signals fed to red,
green, and blue guns. Overall, the
video circuits look similar to those
used in RCA’s CTC7 and CTC9
chassis.

Zenith’s luminance channel, in
their new 25MC30 chassis follows
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closely that used in last year’s 25-
LC30. The cathode-follower stage
now uses a 6KTS8, rather than a
6HLS. The 12GN7 video output is
still present in a circuit identical to
last year’s.

Editor’s note: The television man-
ufacturers listed in Table I are using
warmed-over (or identical) versions
of the CTCI5 chassis of last year.
We discussed that chassis series in
this section of the November 1963
PF REPORTER.

Chroma Bandpass Stages

In Sears 16” imported color re-
ceiver, you’ll find the two-stage
chroma bandpass circuit shown in
Fig. 8. You're still servicing color
receivers having an almost identi-
cal circuit; looking back to 1959
and the era of RCA’s CTC7, you’ll
also find a two-stage bandpass. Sub-
stitute a 6GHS8 for the 6U8 used in
that older first amplifier stage, make
the second transformer adjustable,
juggle component values slightly,
and you have this circuit.

There are a few important points
to remember when servicing band-
pass circuits of this type: (1) Auto-
matic color control (ACC) voltage
is applied to the first stage; if it be-
comes foo negative, it can cut the
tube off. (2) The burst signal must
pass V1 and reach the secondary of
T1, before it can reach the burst
amplifier. (3) The second bandpass
stage is controlled by negative volt-
age from the color killer.

The basic two-stage color IF (an-
other name for chroma bandpass)
shown in Fig. 9 first appeared in
Motorola’s 23” TS-908 chassis. This
year, it’s also used in the 217 WTS-
907—with only a slight modifica-
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Fig. 11. Built-in screen switch is use-
ful during purity-convergence steps.

tion: The color indicator light is
omitted, and a 4.7-meg resistor is
added from the plate-supply network
to the grid of the killer stage—to
better control the killer (at cutoff)
during color programs.

Jahle 1
Alrling’ Olympic
DuMont Philea
Emerson Sparton
Electrohome Sylvania
General Electric Travler
Gomble-Skogme  Wells-Gardner

Actually, the operation of these
color-IF stages follows those band-
pass circuits just discussed. ACC
voltage controls the first stage, the
burst must pass through V1A, and
the second stage is controlled by the
color killer. A more detailed oper-
ation of these stages appeared in the
November 1963 issue.

Other Bandpass Amplifiers

RCA is continuing to use their
one-stage bandpass circuit as in the
CTC12 and CTC15 chassis. The
pentode section of a 6GHS8A is used;

the triode section of the same tube
is the color killer.

The bandpass amplifiers in the
Magnavox 45 series, and in the
Setchell-Carlson U800 chassis, are
similar to those in the RCA chassis.
Zenith’s Chassis 25MC30 has the
familiar two-stage bandpass section
used in the majority of their previ-
ous receivers.

Color Sync Stages

You won’t find much changed in
these stages of the ’65 receivers.
Most manufacturers are staying with
their proven circuits of previous
years. Let’s briefly review a few of
the main features and mention a
couple of minor changes in certain
chassis.

In the 45 series Magnavox, you'll
find a 6EW6 burst amplifier; 6JU8
killer phase detector-color phase de-
tector; and 6GH8A chroma refer-
ence oscillator and control tube. The
same tube complement is used in
RCA’s CTC16 chassis and Sears/
Silvertone’s 21” color receiver.

Setchell-Carlson’s U800 has two
6ALS5’s, rather than the quadruple
diode 6JUS8; the basic circuits are
very familiar.

One notable change in Zenith’s
color sync stages for 65 is a 6KT8
replacing a 6GHS8 used last year.
The tube functions as the 3.58-mc
oscillator and reactance control.

In Sears’ 16” chassis, the tube
complement of the color-sync sec-
tion includes a 6EW6 burst ampli-
fier; 6BN8 phase detector-killer de-
tector; and 6 GHS8 oscillator-control
tube. These stages, too, operate like
those in the 1959 RCA receivers.

Both of Motorola’s new chassis'
(21” and 23”) use circuits similar
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Fig. 12. CTC16 change in demodulator, for improved color.
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to those in the 23”7 TS-908 we de-
scribed in the November 1963 is-
sue.

Demodulators

The biggest news in demodulators
this year is the circuit shown in Fig.
10. 1t’s used in the Sears’ 16” re-
ceiver.

First, notice there are three inde-
pendent demodulators in this cir-
cuit: B-Y, R-Y, and G-Y are all de-
modulated separately. The 6R-P22
tube type used in each stage is un-
familiar, and we have no spectifica-
tions at this time. This tube ap-
pears to have been especially de-
signed for this application.

The only connections common to
all three stages are the grid and the
cathode resistors. You’'ll notice the
cathode is bypassed by a large elec-
trolytic, so no usable signal is de-
veloped at this point. All three grids
receive virtually the same chroma
signal from the bandpass stage via
transformer T1. T1 delivers approx-
imately 5 volts of signal, when a
keyed-rainbow generator is con-
nected to the set.

T2 couples the CW signal from
the local 3.58-mc oscillator to the
suppressor grids (possibly trigger
plates). Available from the second-
ary of T2 are three signals of differ-
ent phase: one fed directly to the
B-Y demodulator (also to the phase
detector stage as a sample pulse),
another via phasing network Cl1-
L1-R1 to the grid of the R-Y de-
modulator, and a third via a similar
network (C2-L2-R2) to the G-Y
demodulator. The network coils (L1
and L.2) are tunable, to obtain the

each axis.

The plate circuits of each tube
are identical, and are DC coupled
to their individual control grids in
the tricolor picture tube (no ampli-
fiers following the demodulators).
The waveforms fed to the CRT grids
are as follows (with 5 volts of color
signal at the secondary of T1): 33
volts to the blue grid, 30 volts to the
red grid, and 10 volts to the green
grid, all peak-to-peak measurements.
In most 217 receivers, these signal
voltages approach or exceed the
100-volt level.

As in earlier color receivers,
you’ll find background controls for
each gun. Therefore, gray-scale
tracking must be undertaken with
both screen and background con-
trols. No service switch here! How-
ever, this chassis does feature a
built-in screen killer switch (Fig.
11).

A five-position switch, located on
the rear of the chassis, can be used
during purity and convergence ad-
justments. Three 100K resistors are
connected to the screen grids of the
400KB22 picture tube; as the switch
is rotated, these resistors are alter-
nately (or jointly) connected to
ground—in the sequence shown in
Fig. 11.

RCA’s new CTC16 chassis has a
slight change in the demodulator
circuit from that used in the CTC-
15. The CTC16 circuit is shown in
Fig. 12. Capacitor Cl (part of the
phase-shift network) is changed
from 150 mmf to 200 mmf, giving
a larger displacement of the “X”
and “Z” axis. Better color rendition
on the new sulphide tube prompted

Zenith, Magnavox, Setchell-Carl-
son, Packard-Bell, and Motorola
are using demodulator circuits simi-
lar to those in their 1964 chassis.

Horizontal Sweep and
High Voltage

Most technicians will probably
say “welcome back” to the V2 as
the focus rectifier in RCA’s CTC16
chassis. Long familiar in this func-
tion, the 1V2 was displaced for a
year by a special diode rectifier (see
Fig. 13 for the new circuit, and
the inset for last year’s). The
focus transformer circuit is slightly
changed to give faster action (more
positive change during adjustment)
and better range (4 to 5.3kv).

The damper circuit (Fig. 14) has
also been revamped to give more ef-
ficiency and better linearity. The ca-
pacitors associated with the horizon-
tal efficiency coil have been changed,
and one .056-mfd unit now shunts
the coil. C1 is now a dual .15-mfd
unit (previously, section A was
.068-mfd and section B was .082-
mfd). According to RCA engineers,
the changes permit better operation
and longer life expectancy for the
horizontal output tube. Adjustment
procedures for the efficiency coil are
the same as in last year’s CTC15
chassis.

Fig. 15 is a schematic of the hori-
zontal output stage used in the CTC-
16. This is basically the same cir-
cuit used last year, but one impor-
tant point we failed to comment on
is the connection via R1 from the
grid of the blanker tube to the grid
of the 6JE6. If the shunt regulator
fails, the high voltage will climb to

proper phase for demodulation on the change. approximately 30kv — unless it’s
iR 22mm 40-50 VOLTS
mm o
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Fig. 14. Revised damper circuit in new CTC16 color chassis.

Fig. 15. Protective circuit prevents high-voltage runaway.
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Fig. 16. Automatic control of sweep by screen-circuit diode.

checked. If the regulator does fail,
more negative voltage will be de-
veloped at the blanker grid (an in-
creased horizontal pulse fed to the
blanker stage develops a higher volt-
age); but more negative bias is then
applied to the grid of the 6JE6 (via
R1), decreasing the high voltage.
Incidentally, a new, higher-dissipa-
tion regulator (6BK4A version) is
used in the CTC16 chassis.

Setchell-Carlson’s U800 chassis
has an automatic sweep control in
its output stage (Fig. 16). A hori-
zontal pulse obtained from a wind-
ing on the flyback is rectified and
fed to the screen grid of the 6JE6.
Any change in output sweep is re-
flected back to the screen circuit via
this arrangement, maintaining a con-
stant sweep. The same winding sup-
plies keying pulses to the conver-
gence, color-killer, and burst-ampli-
fier stages.

Other Horizontal Circuits

With the exception of a change in
horizontal output tube type (6HFS
in place of last year’s 6JS6), the

horizontal stages in Zenith’s new
chassis are unchanged.

Fig. 18. Physical location of de-
gaussing coils is around CRT flange.
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In Motorola’s new receivers (21”7
and 23”) two 6JM6’s, wired in
parallel, have replaced the 6DQ6B’s
in the output sockets. Magnavox’s
45 chassis uses the new 6BK4A
regulator; other tubes rounding out
the horizontal complement include
6JE6, 3A3, and 6DW4, As it was
last year, a diode-type focus recti-
fier is still used.

Tubes used in Sears’ 167 are
familiar color-receiver types—3A3,
6DQS, 6BK4, and 6DW4—with the
exception of the focus rectifier,
which is a 5642.

Power Supplies

All of the ’65 color receivers (re-
lcased to date) are transformer
powered, and use silicon rectifiers.
The usual B+ circuit is a full-wave
doubler, using two silicons. An ex-
ception this year is RCA’s CTCI6
chassis, which has four silicon rec-
tifiers in a full-wave bridge circuit
(Fig. 17). Also new is the physical
location of the rectifiers—they’'re
mounted on a printed circuit board.

Automatic degaussing (ADG) is
also new in most models having
wood cabinets. The circuit is shown
in the schematic of Fig. 17; the de-
gaussing coils themselves are pic-
tured in Fig. 18, located on the
metal flange surrounding the CRT.
Three extra components—thermis-
tor R1, a voltage-dependent resis-
tor (VDR), and a set of coils—are
connected in the secondary circuit
of the power transformer (before
the B+ rectifiers). ADG occurs
each time the set is turned on (if
its been off awhile).

Operation of the circuit is fairly

Fig. 17. Color chassis has bridge rectifier circuit and ADG.

simple: The cold value of thermistor
R1 is 120 ohms, while the VDR
starts with a low resistance. When
power is applied, most of the AC
current in the secondary winding
flows through the low-resistance
coils and VDR; the magnetic field
around the coils provides the de-
gaussing action (the metal flange
serves as a core). As R1 heats up,
its resistance drops; a lower voltage
is thus present across the VDR,
causing its resistance to rise. The
combined action of both resistors
(one increasing, the other decreas-
ing) causes a smooth, gradual de-
crease in current through the de-
gaussing coils to zero. This smooth
action prevents the picture tube
from becoming remagnetized. The
entire cycle is completed before a
raster appears on the screen.
Several other manufacturers are
offering a form of ADG in their
color receivers, too. Packard Bell’s
98C8 chassis has a bit different cir-
cuit. It’s not automatic but, a spring
loaded, push-button switch to start
the degaussing action is located on
the rear of the cabinet. The circuit

is shown in Fig. 19. A
SPRING LOADED SWITCH
"o I
8209 < DEGAUSSING
@ COILS —
amid
100k 450V =
400V
Fig. 19. Packard Bell’s new color set

is available with this ADG circuit.



Sarkes Tarzian, Inc., largest manufacturer of TV and FM
tuners, maintains two completely-equipped Service Centers
to serve YOU. Both centers are staffed by well-trained
technicians in this specialized field and are assisted by
engineering personnel to assure you of FAST, DEPEND-
ABLE service.
@ Tarzian-made tuners—identified by this stamping—
received one day will be repaired and shipped out
the next. A little more time may be required on other makes.
Every channel ischecked and re-aligned per manufacturer’s
specifications, not just the channels which might exist in
any given area.

You get a 12-month guarantee against defective work-
manship and parts failure due to normal usuage. Cost to
you is only $9.50 and $15 for UV combinations, including
all labor and parts except tubes. No additional casts. No
hidden charges. All tuners repaired on approved, open ac-
counts. You pay shipping. Replacements on tuners beyond
practical repair are available at low cost.

Manufacturers of Tuners. .. Semiconductors . . . Air Trimmers...FM Radios... AM-FM Radios. .. Audic; Tape . . . Broadcast Equipment

FOR COMPLETE OVERHAUL

Includes ALL parts (except tubes)
ALL Iabor on ALL makes

24-HOUR SERVICE with
FULL YEAR WARRANTY

When inquiring about service on other than Tarzian-made
tuners, always send TV make, chassis and Model number.
Check with your local distributor for Sarkes Tarzian replace-
ment tuners, parts, or repair service. Or, use the address
nearest you for fast factory repair serv ce.

.SARKES TARZIAN, INC.

TUNER SERVICE DIVISION

See your distributor, or use the address nearest you

537 South Walnut St., 10654 Mzgnolia Blvd.,
Bloomington, Indiana North Hollywood, Calif.
Tel: 332-6055 Tel: 769-2720
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bother with makeshift
twist-prong capacitor replacements ?

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

Get the right SIZE,

right RATING every time
_with improved
i~ SPRAGUE
TWIST-LOK"

CAPACITORS!

Over 1,690 different capacitors to choose from!

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

GET YOUR COPY of Sprague’s comprehensive Electrolytic
Capacitor Replacement Manual K-107 from your Sprague

Distributor, or write Sprague Products Co., 105 Marshall St., e
North Adams, Massachusetts.

THE MARK QOF RELIABILITY

WORLD'S LARGEST MANUFACTURER OF CAPACITORS

65-122-63
Circle 3 on literature card
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ABOUT THE COVER

This, our Annual Color Issue, is the largest
and most colorful PF REPORTER ever
prepared for our readers. This milestone
for us is paralleled this month by another
industry achievement—the introduction of
giant-screen color TV by at least two
manufacturers. Our cover shows the new
25" RCA color set in operation, and a
chassis—the CTC17—that is used in these
new sets. Details of servicing this and
other color receivers begins on page 1
and continues through the entire issue.
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Printed by the Waldemar Press Div.
of Howard W. Sams & Co., Inc.




PRODUCTS
FOR
MODERN
LIVING

NOW...

THE FABULOUS

"G. E. COMBO

PLAYS ANYWHERE

ON 110 AC OR 12V DC

BATTERY CURRENT
For

Auto ¢ Boat ¢ Plane

CampsePicniceTrailer

ATR MODEL 12T-RME-1 INVERTER .. $399%

*G.E. MODEL M110Y 11" PORTABLE Tv $9923
*Available at G.E. TV Dealers

Both Only $ 139,?%,,/

THE@ MODEL 12T-RME-1 ONLY ONE
OF A FAMILY

_or eamous ocac INVERTERS

Also NOW...

e REDy ALL-TRANSISTOR
CIRCUITRY ULTRA COMPACT

UNIVERSAL MODEL 707

Complete with variable tone control ,
. Built-in speaker . ..

ATR MODEL 707.............. $292%° retan

ALL-TRANSISTOR
ROOF-MOUNT and
IN-DASH MODELS

TRUCK
@M" MODEL TR-720

“““""FITS ALL TRUCKS o BOATS o
STATION WAGONS
INSTANT PLAY ... POWERFUL
Complete with patented antenna-yoke assembly.
(U.S. Patent No. 3,087,118. Canadian Reg. 575,567)

............. $44% Retall

.R.F, stage
and External speaker jack.

For Demonstrahng and
Testing Auto Radios—
TRANSISTOR or VIBRATOR

« OPERATED!
Designed for testing D.C.
Electrical Apparatus on Reg-
ular A.C. Lin

MAY ALSO BE USED AS A BATTERY CHARGER

MODEL 610C-ELIF . .. 6 volts at 10 amps. or 12 volts
at 6 amps. Shipping weight 22 Ibs.

USER NET PRICE . . . . . . . ... ...

AUTO RADIO and
COMMUNICATION

LONGER-LIFE

VIBRATORS

“*The Best by Test!"''

SEE YOUR ELECTROMIC PARTS DISTRIBUTOR OR
WHITE FACTORYT FOR LITERATURE & DEALEN PRICES

ATR ELECTRONICS, INC.

Quality Pr
@ St Faul, Minne
Circle 4 on literature card
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Letters to
the Editor

Dear Editor:

1 ran across the July 1964 PF RE-
PORTER. On page 42, you stated that
approx. (sic) all ex prison inmates are
dishonest. Prison stiticians (sic) prove
that approximately 2% or more turn
honest and need a chance. They paid for
a chance. As a (sic) ex law officer, 1
know. 1 came back to TV work (with
honesty). What about some TV-radio
men using used parts? This to my belief
is dishonest. I am not an ex inmate, but
meet many talented ones who are. A
debt paid is a debt paid, but people
does (sic) not accept this. An employer
should put an ex inmate on a trial bases
(sic) and use honesty on both sides.
Here servicemen are underselling service
and forcing honest ones out of business.

A (sic) Ex Law OFFICER
Phoenix, Ariz.

‘Nuff said —Ed.

Dear Editor:

I've been a subscriber to PF REPORTER
for more than two years. I've wanted
many times to write and tell you what 1
think of the magazine, but kept putting
it off. In your June 1964 issue, 1 read
The Troubleshooter’s answer to Mr. No-
vak concerning a B+ short in an AM-
FM radio. Your solution was precise and
to the point. I—as well as many other
technicians 1 know—appreciate the trou-
ble your staff goes through to help us
with problems like this.

ROBERT G. ADAMS
Adams Radio Repair
East Hartford, Conn.

Thanks, Bob, for taking the trouble to
let us know. Answering the many hun-
dreds of Troubleshooter letters that ar-
rive here each year is indeed a moun-
tainous project for our staff. Bur it will
never be a chore as long as we knew we
are truly helping—as evidenced by let-
ters such as yours—Ed.

Dear Editor:

We enjoyed reading the July 1964
article “Transistorized Mikes for Mobiles”
by Mr. Tanner and Mr. Soll, but would
like to point out that there is also a tran-
sistorized ceramic communications mike
available. The Euphonics Model C-47TR
is constructed with a lead zirconate titan-
ate element and contains a two-stage tran-
sistor preamp. The result. as vou pointed
out in your article, is carbon-mike level
without carbon problems.

GEORGE GROVER
Vice President, Engineering
Fuphonics Corp.
Guaynabo, P. R.

Our readers will be interested to know
about the ceramic unit, George. We ap-
preciate your bringing it to their attention.
—Ed. A

UHF
DEALERS

RING UP

with
Gavin

Gavin puts LIFE in your
sales. You get more . . .
net more. Get your name
in Life Magazine, free. Get
Life selling aids by the
truckload, free. Get a full
UHF line at full profits: 3
new converters, new zone-
centered antennas, boost-
ers, couplers and splitters.
Ask about a special Gavin
Life Deal. Call up. Ring up
with Gavin!

G

GAVIN INSTRUMENTS, INC.
Somerville, N. J.

(201) 356-3500

Circle 5 on literature card




CENTRALAB
MAKES COLOR TV

SERVICING

EASIER WITH

QUALITY IN DEPTH
COVERAGE IN DEPTH

WHEN YOU NEED A CONTROL for a

color tv set, you can be sure that Centralab z '
will provide an exact replacement. Rely on l-uuﬁ----u-%
Centralab’s total coverage: buzz controls,
dual concentrics, twins, and of course, all
your single control requirements. Centralab
coverage goes hand-in-hand with Centralab o
quality: These units can’t loosen, shafts e L_
can’t pull out. In fact, it’s hard to tell the «A!" \
difference from the original manufactur- -

er’s control; but you can rely on Centralab iy
quality and guarantee your replacement. .

WHEN YOU NEED A CERAMIC
CAPACITOR for a color tv set, you can
be sure that Centralab will provide an

exact replacement. Rely on Centralab’s total & i‘zx—"
coverage: discs and tubulars, any stand- \g.)

ard voltage, any standard capacitance.
Centralab pioneered the ceramic capacitor,
has the experience, know-how, and accept-
ance to assure you that Centralab quality

£ @*é) ------- _ @i goes hand-in-hand with Centralab
.‘\_.g/m—_——_—__ coverage.

WHEN YOU NEED A PACKAGED
CIRCUIT for a color tv set, the chances

are it’s a snowy day in August. Centralab e
. invented them, makes most of them—but » S—
e we can’t sell many replacements because goo )
N they so rarely go bad. (That’s quality!) s
- Just in case, though—we can provide the
i = B exact replacement. (That’s coverage!) .
L P —
2y - ] ' SEE YOUR
N o B CENTRALAB DISTRIBUTOR
FOR COLOR TV COMPONENTS
P. 0. BOX 591, MILWAUKEE, WISCONSIN 53201
In Canada: Centralab Canada Ltd., P.0. Box 400, Ajax, Ont.
DIVISION OF GLOBE-UNION INC.
G-6430

Circle 6 on literature card
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16 YEARS AND STILL UP TO DATE

all sockets
conveniently

grouped

checks all
radio & TV
types

angle view
zig-zag

roll chart

fast

pushbutton
sequence

switching

sensitivity &
shorts tests
between
elements

line
voltage

indicator

control

NEW TUBE TEST DATA ISSUED REGULARLY -
KEEPS YOU CURRENT BETWEEN ROLL CHARTS

* FREE

JACKSON MODEL 6485 DYNAMIC TUBE TESTER

Developed over 16 years ago to give the servicemen a tube tester that could be kept up to date with-
out fear of it becoming obsolete in a few short months. A tube tester that was fast and easy to use,
while being able to check all radio and TV type tubes. The results are a tube tester that is more pro-
fitable. There are over 30,000 servicemen to prove this.

DEALER NET 5]69 9_5

DON'T BE FOOLED BY INADEQUATE PICTURE TUBE TESTERS

49

Now a picture tube tester - booster with features wanted most
by the TV servicemen. Color keyed - push button operated for
ease and speed. Designed to make more accurate tests than any
other tester now in existance. Completely versatile for all black
and white or color picture tubes.Oh yes! we keep you up to date.

DEALER NET

$11993

See These Testers At Your Franchised Distributor
and Ask Him About a Trade-In Deal

“Service Engineered Electronic Test Equipment”

The Jackson Electrical Instrument Company
Circle 7 on literature card

Dayton, Ohio
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o The Electronic Scanner

news of the servicing industry

Plant Addition Planned

RCA has announced it will
construct two buildings at its
Lancaster, Pa., plant as the
first step in a program for ex-
pansion of color TV picture
tube facilities. Expected to be
completed in summer and fall
ot 1965. the buildings will add
Ty @ 90.000 square feet of color
Foe , % tube manufacturing space and
45,000 square feet of room for engineering operations. A siz-
able portion of the manufacturing space will be used for pro-
duction of the company’s new 25”7, 90° rectangular color tube.
Part of the engineering building will be devoted to develop-
ment work on a new 19”7, 90° rectangular color tube. which is
expected to be introduced during 1965.

New Name

Capehart Corp. has changed its name to Clavier Corp. The
name-change announced recently by Roy J. Benecchi, president.
is said to reflect a management decision to modify the com-
pany’s approach to the consumer product segment of its busi-
ness. “We will continue as an important supplier of military
and government products,” Mr. Benechhi added.

Stereo Auto Adapter

A transistorized adapter developed by Delco Radio Div. al-
lows stereo reception in 1965 Chevrolets equipped with the
original equipment AM-FM radios. The stereo adapter. result
of a three-year design program. is a separate unit. The device
can be plugged into the 1965 receivers with no modification
required; the installation can be made as a factory option or
later by a dealer. For stereo reception, two front speakers are
located under the instrument panel in the cowl kickpads and
Ilwo rear-seat speakers are mounted at the outboard ends of
the package shelf just behind the back seat.

25'' Color Receiver

Zenith Sales Corp. has intro-
duced their family of 25’/ color
television receivers featuring a
rectangular color tube devel-
oped by the company’s tube
and research facility, The Rau-
land Corp. The handwired line
was first shown at a recent
meeting ol distributor  execu-
tives; limited shipment of the
sets began last month. Consid-
erably higher in price than the
models, the new receivers are equipped with a three-gun,
shadow-mask type color tube with a projected viewing area of
300 square inches, a 90° deflection angle, and a slimmer pro-
file than the deeper round tubes. One of the new rectangular
tubes is shown on a test jig in the accompanying photo.

207

Transistor Warranty

A warranty which is to be valid five years from the date of
purchase, has been announced by the Sony Corp. of America
for transistors made by the company and used in the manu-
facture of its radios, television sets, and CB transceivers. In
announcing the warranty, Mr. S. Inagaki commented “The re-
liability of Sony transistors for television and radio sets has
been proved over the years: we have complete confidence in
our transistors, and thus are pleased to announce their five-
year warranty.” A

NOW, MORE THAN EVER...

THE FINEST SERVICE IN

TV TUNER OVERHAULING

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

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

1
|
)
Py :
"4’ ‘A1

i P
L ME

All other U.S. and Cana-
‘ dian Servicemen will get
it

e

l ;

‘ the same fast service
1
b 2

from CASTLE-CHICAGO

and CASTLE-CANADA.

ALL MAKES
ALL LABOR 1l
AND PARTS ,

>

(EXCEPT TUBES)*

ONE PRICE

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

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

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

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

-
CASTLE

TV TUNER SERVICE,INC.

EAST: 41-90 Vernon Blvd., Long Island City 1, N. Y.

MAIN PLANT: 5701 N. Western Ave., Chicago 45, lllinois
CANADA: 136 Main Street, Toronto 13, Ontario

*Major Parts are additional in Canada

Pioneers in TV Tuner Overhauling

Circle 8 on literature card



ADVERTISED IN

LOOK /I Sunsel

You Can Rely on JFD Log-Periodic’'TV

'NEW—from the famous JFD R&D Laboratories in Cham-
paign, lllinois — the authentic Log-Periodics with the

engineering advances that outperform all others in
COLOR, black and white—on VHF, UHF, VHF /UHF/FM!

WHY MORE JFD LPV LOG-PERIODICS ARE BEING INSTALLED THAN ANY
OTHER VHF ANTENNA . . . The JFD Log-Periodic is a revolutionary new
concept in antenna design. Its frequency-independent performance does not
sacrifice gain, directivity, bandwidth or impedance match as other conven-
tiona! antennas must on certain frequencies to achieve all-VHF-channe! recep-
tion. Harmonically resonant V-elements operate on the patented Log- Periodic

L _
cellular formula __(_r%-ﬁ_‘r to provide the same superb performance on

every VHF channel—color or black and white—plus FM/Stereo.

STOUTLY BUILT OF HEAVY WALL GOLD ALODIZED ALUMINUM . . . Inch
for inch, ounce for ounce, JFD LPV Log-Periodics deliver more mechanical

LPV LOG-PERIODIC
& FM/STERED

iption

\}q.Directors 49.95
ells Directors 39.95
Directors 29.95
21.95
14.95

NEW! THE FIRST COMBINATION VHF/UHF/FM/STEREQ
_THE LOG PERIODIC “ALL-VU"—WITH SINGLE LEAD-IN

- LPV-VU15 15 Cells

COLOR and

strength in less mass. Gleaming gold alodizing (the same used by NASA
and the military services) does not insulate vital contact points as does
anodizing. Instead, electrically conductive gold alodizing improves signal
continuity.

DEVELOPED FROM RESEARCH PERFORMED AT THE UNIVERSITY OF ILLI.
NOIS ANTENNA RESEARCH LABORATORIES . . . The JFD lLog-Periodic is
the commercial end result of six years of electronic research. No other design
has undergone such intensive research and development by leading antenna

scientists.
Sclamdi by

INSTALLED BY MORE WORLD’S FAIR PAVILIONS THAN ANY
OTHER BRAND . . . The New York World's Fair House of Good
Taste, Formica House, New York City Pavilion, House of
Japan, Eastman Kodak exhibit, Florida and Hawaii Pavilions
instailed JFD Log-Periodics to assure best possible perform-
ance of their color TV sets. Millions of Fair visitors will re-
member and ask for the JFD Log Periodic LPV, paving the way
for more sales by you.

NEW! LOG PERIODIC ZIG
FOR PROBLEM “UHF”

model

- LPV-ZU20 E-Plane Stackec
LPV-ZU10 1-Bay

model description list

LPV-VU18 18 Cells

LPV-VU12 12 Cells
LPY-VUS g Cells
LPV-VUG 6 Cells



antennas for the Finest Pictures In Sight-

Black/White!

JFD FREQUENCY-INDEPENDENT LPV LOG-PERIODIC BREAKS
THROUGH THE BANDWIDTH BARRIER FOR

GAIN: As high as 14 db (in model LPV17)—with extra gain on the high band
where it is needed most.

BANDWIDTH: Frequency-independent log periodic design delivers broad
band performance never before possible. Does not discriminate against any
channel—or frequency.

RESPONSE: Consistently flat (= % db) across both low and high bands for
the finest coler reception,

DIRECTIVITY: No need to give up directivity to obtain bandwidth as other
antennas do. Log-Periodic backfire horizontal radiation patterns, for example,
are the narrowest of any all-channel antenna. Reject noise, ghosts, interfer-
ence and other unwanted signals more effectively because: sharpness of
beamwidth affects directivity more than any other factor.

VSWR: As low as 1.2 to 1 for maximum transfer of signal to line across the
full bandwidth. Low VSWR's are typical of JFD LPV Log-Periodic antennas
because of their constant 300 ohm impedance characteristic.

EVERY LPV YOU BUY EARNS YOU VALUABLE FAIR FESTIVAL POINTS . . .
Each JFD Log-Periodic VHF, UHF, VHF/UHF/FM, or FM/STEREO you install
includes Fair Festival certificates which you can trade in for FREE World's
Fair tickets, trips or cash.

Whether it's VHF, UHF, VHF/UHF/FM, or FM/STEREO, JFD HAS THE LOG
PERIODIC TO HELP YOU MAKE THE SALE OTHERS CAN'T!

SEE WHY AT THE MOMENT OF TRUTH, THE PICTURE 1S THE PROOF—THE
JFD LPV LOG-PERIODIC WORKS BEST!

*Don't gamble on Log-Periodic “look-alikes” and imitations! Insist on the
genuine LPV by JFD—exclusive producers of the pace-setting Log-Periodic
antenna developed from research performed by the Antenna Research Labora-
tories of the University of Ilinois.

JFD ELECTRONICS CORPORATION
15th Avenue at 62nd Street, Brooklyn, N. Y. 11219

IFD Electronics-Southern Inc., Oxford, North Carolina
JFD International, 64-14 Woodside Ave., Woodside 77, N. Y.
IFD Canada, Ltd., 51 McCormack Street, Toronto, Ontario, Canada




RCA
Deflection
Cables

Extends yoke cable
when any RCA
Victor color chassis
is removed from

cabinet for servicing.

RCA TV Alignment Probes

Bandpass analysis should be part of your regular service
technique—pinpoint faulty circuits accurately and rapidly
with these five alignment aids:

Video Detector Test Block—8B105
IF Test Block—8B106

Sound Detector Test Block—8B107
Mixer Grid Matching Pad—8B108

Tuner IF Input Head—8B109

For all RCA TV receivers and most other makes of color
TV receivers.

RCA RCA
High Voltage Degaussing
Extension Coil
Cables Demagnetizes color
. kinescope and

E~xtends kinescope chassis. Available
high voltage lead ,  with or without

B when 212 Series /’ momentary switch.

. color chassis is Includes 110V power

removed. 13A100. cord and plug. 2056W1;
205W2 (with switch).

PROFIT WITH RCA COLOR
PARTS AND ACCESSORIES

make your servicing faster, easier, more accurate
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RCA Color Parts Rack

Complete, self-contained space-saving service
center. Contains 119 essential parts and
accessories for servicing CTC-10, 11, 12, 15 and 16
chassis. Can be mounted on wall or service
workbench. 11A1014.

See the complete line of RCA accessories,
equipment and replacement parts at your
RCA Parts and Accessories Distributor.



It used to take 2 men to pull
a color TV set into the shop...

COLOR TV

Cuts your manhours on Color-TV home service calls

Here is a real “must” for anyone servicing or plan-
ning to service color TV sets.

No longer must you send two men to a customer’s
home to pull in his entire color set. Now, one man
can simply remove the chassis and bring it back to
your shop for testing, troubleshooting and alignment
in your RCA Color TV Test Jig.

Look at some of the extra advantages built into
this money-saving unit:

e Minimizes costly damage claims. Pulling chassis
eliminates possibility of scratching or damaging a
customer’s cabinet when transporting it to and
from his home.

e Saves time. Eliminates need to reconverge a
customer’s set when chassis is returned. Convergence
control panel on Test Jig provides static and

dynamic convergence.
o Versatile. Can be used with all RCA color chassis.

e Safe. Supplied with factory-installed safety glass
and kine mask.

e Complete components kit, supplied with unit,
provides all necessary service components and in-
structions for installing RCA Color Picture Tube.

e Professional appearance. Finish matches that of
your other RCA test instruments.

The RCA Color TV Test Jig is available through
your Authorized RCA Parts and Accessories Dis-
tributor. See him this week to find out how this
versatile instrument can help you capitalize on the
growing Color TV servicing market.

RCA PARTS AND ACCESSORIES, DEPTFORD, N.J.

THE MOST TRUSTED NAME IN ELECTRONICS

November, 1964/PF REPORTER
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NEW DIRECTIONS IN SPACE

Channel Master Is so far ahead in indoor antenna design, it isn't even funny.

There’s something new in the air!l A truly
exciting and complete line of heads-up indoor
antennas for TV and FM—fourteen in all.
Designs that are strikingly different. Beautiful
Compact. Space-saving. With exclusive cork-
cushioned legs and corrosion-resistant brass
elements. Every one of them looks beyond
today toward tomorrow. And their looks are
matched by advance-engineered performance
that gives incomparable, true new gain. (Up
to 4 DB).

Channel Master 6-in-1 all-channel anten-
nas. The first indoor units to use outdoor type
elements such as yagis and stacked bow-ties.
Assures absolutely matchless pull-in power
and interference cantrol for color and black-
and-white (in both VHF and UHF). FM Stereo

TR PERFCRMANGE 3
q\@“c‘ DA‘?"’/‘,
& a ‘e
+ Good Housekeeping »
By, CUNRMIEES g\‘{«*

$HEnT on nerunn 10 S0

E: =En

and FM. These are honest all-channel models.
Because they have two separate transmission
lines . .. one for UKF and the other for VHF.
And each 6-in-1 antenna has a 4-in-1 counter-
part for VHF/FM only, which is equally out-
standing.

The prices (fair-traded) start $4.98. But
here's the big-profit news: For only a dollar
mare than the VHF model, you can offer your
customer the 82-channel version. You'lk go
pretly far with a step-up line like Channel
Master.

From left to right: 4-in-1 Alpha for VHF]FM with
“Automagic’’ Clarifier Switch. $7.95. @-in-1I Ca-
naveral-82 . . . alkchannel and FM with unique
“Butterfly Dipole'!Gives more gain than stacked
dipole. $10.95. 4-in-1 Gamma for VHF/FM.
$5.95.

CHANNEL MASTER

©) Chonnel Master Corporation 1964 Ellenville, New York
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NEW DIRECTIONS IN SPACE

A rotator so powerful it can turn a
329 Ib. ice-loaded installation*

Other rotator makers may get the shakes at the thought.
But ice or no, with the Tenn-a-liner, even the heaviest an-
tenna array will turn. Easily.

That’s because the Tenn-a-liner's Torque is truly super.
It's so ‘“‘weather-proof positive'’, in fact, that it will work
even in a 70 mile gale.

Feature for feature . . . Tenn-a-liners are rapidly becoming
the smart ‘‘Dealers’ Choice’” in rotators. They are getting
to know this is the brand that stands up—never acts up.
Why? Here’s one reason. Tenn-a-liners never use soft zinc
or aluminum in their ‘“‘guts’’. Only hard-steel. Their thrust
bearing (yes, it's built in) and their gears are built strictly
for heavy duty.

And don’t forget: The Automatic Tenn-a-liner (Mode! 9524)
is the only one anywhere that can aim an antenna within
one degree of transmitter location. Even our manua! unit
(the Compass, Model 9520) is the finest of its kind. It has
the simplest fingertip control...plus lots of extra features.
And a lower price than any other. *In actual laboratory test.

COMPASS

by CHANNEL MASTER

An antenna that dares guarantee it
will kill ghosts .. .even in color

Its name? The COLORAY. And believe us when we
say there's nothing quite like it.

It hates ghosts. It loathes interference. The kind that
bounces off the tall city buildings right onto your
customer’s television screens.

The COLORAY* is designed to kill these ‘‘twin men-
aces' not only in black-and-white reception; it mur-
ders them in color. In Blue. Green. Red. Yellow. Even
shocking Pink. That's saying a lot. Remember, more
color sets than ever will be sold this year; and color
ghosts are even tougher to watch than black-and-
white ones.

We're so sure of the COLORAY that we offer a money-
back guarantee—if it doesn't do a better job than any
other city antenna.

Model 3110-G includes E.P.C. protective ‘‘Golden
Overcoat’’. Also available in kit form, Models 3115-G,
3116-G. *Patent Pending

co/nmu

o

/(\(/&.
The Coloray actually has a higher front-to-back ratio  The secret? A unigue transposed
than a 10-element single-channel yagi. Just compare  phasing harness with an impe-

the polar pattern of the Coloray with those of most ~ dance balancing power equalizer
commonly used city antennas. circuit.

© Chonnel Master Corporation 1964 Ellenville, New York
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FUSETRON

result in a loss of brightness. Defects in the tuner, IF, video,
or AGC stages could cause a loss of video, and therefore u loss
of brightness.

dual-element Fuses

Dots Won’t Converge
time—delay type

1 have an RCA CTCI1S color receiver, which the customer
wants converged. The first thing 1 observed was that the mag-
net that moves the red dot was all the way out and the blue

“Slow blowing” fuses that prevent needless magnet was touching the neck of the tube. I tried a static con-
outages by not opening on motor starting cur- vergence, byt even when the bluq magnet was pushed all the
rents or other harmless overloads—yet provide way in against the neck of the picture .tube the red anfi blue

Y I i T e, £ s dots still wouldn’t overlap. C_ould you give me some assistance
SaIc, Bro g & on this matter, or do you think the red gun is imperfect?
ous overloads. Boris G. KNESvIC
Cranford, N. J.

Write for BUSS It sounds as though vour problem may be caused by im-
Bulletin SFB proper adjustment of the static convergence magnets. Trv re-
moving the individual slugs from their magnet forms and ro-
tating them 90° before reinserting them into the forms. This
should give the proper range of dot movement. That is, the

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

The Troubleshooter

answers your servicing problems

Lost Audio, Video, and Brightness

I have been servicing color television for five years, but I
have recently encountered the following problems in several
RCA CTCI15 color receivers. When the set is turned on. there

is no brightness, audio, or video, but simply turning the chan- F US E H O LD E Rs
nel selector to the right or left and back again results in a
normal picture. Operation remains normal until the set is

turned off for awhile and then back on again. I suspect tuner
trouble but how can the tuner kill the brightness?

HaroLbd T. BoALICH When fuse opens, indicating pin completes

Clearfield, Pa. a circuit that lights indicating lamp in holder

RCA CTCI5 chassis is covered in PHOTOFACT Folder 673- and makes contact on external signal circuit.

2. The symptoms you describe seem 10 indicate an incorrect External signal can be an audible alarm or

AGC serting; this is not uncommonr in these sets. You can cor- her 1 d at &t =

rect the situation by following this procedure: Tune in a strong another lamp mounted at a distance, or 1
TV station and advance the AGC control until instabilitv ap- can operate a relay.

pears in the picture; reduce the control setting until the un-
stable condition just disappears; check all available stations for
proper AGC action.

Write for BUSS
Loss of brightness is probably an indirect result of DC Bulletin SFB

coupling between the plate of the video output tube and the
CRT; with the screen conrtols set a little low, or the bright-
ness control slightly below normal, absence of video will often

Circle 11 on literature card
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gquick-acting Fuses

“Fast Acting” fuses for protection of sensitive
instruments or delicate apparatus:—or normal
acting fuses for protection where circuit is not
subject to starting currents or surges.

Write for BUSS
Buliletin SFB

dots can be made to cross over one ancther. If this procedure
fails. recheck the puritv adjustments. If purity is too far off. a
stativ adjustment cannot be performed satisfactorily.

The article “Objective: Pure White” in the November 1962
issue goes quite deeply into convergence adjustments—includ-
ing evactly what each control does. Also. the article “ABC’s of
Comvergence” in the Septeniber 1964 issue has a diagram show-
ing correct convergence procedure. The information in these
o articles will lielp vou understand convergence in color tele-
vision receivers.

"CONVERGENCE
MAGNETS

No Raster at Maximum Brightness

Wishing to get into color service work, 1 figured a good
way to start was to buy an old set and fix it up. Mine is an
RCA CTC4A chassis. Many hours and lots of small parts
later. | have been able to get this set in good shape except for
one trouble which has me beat. When the brightness control is
advanced to near maximum. an area at the top of the picture
about three inches wide becomes shaded and completely out
of focus. This condition can also be caused by advancing the
contrast control. When the brightness and contrast controls are
both set to maximum. the raster slowly disappears. This hap-
pens on both color and black-and-white programs.

I have tried a CRT booster, installed a new focus control.
changed the high-voltage regulator and focus rectifier. along
with numerous resistors and capacitors through the set. Could
you please help me on this one?

LEo R. CORNELL

Richmond. Calif.

Your description of the symptoms in vour CTC4 color
chassis (covered in PHOTOFACT FFolder 314-9) seems to indicate
« trouhle that is common with these chassis. We have serviced
these receivers quite extensivelv, and find this to be a common
fault that can be eliminated onlv by an overall reduction in
drive levels to the CRT. What happens is this: When the hright
ness and contrast controls are rotated toward maxinum, an
excessive load is placed on the high-voltage circuits. The HV
supplv just can’t supply the resultant current demands. Reduc-
ing the settings of the screen and hackground controls slightly
usually eliminates the problem, although it reduces maxinum
brightness. However, there is no reason to ever operate the re-
ceiver at so high a brighmess level. Adjust the contrast and
hrightness controls alternately for a normal picture. In a re-
ceiver this old, don't worrv about tracking throughour the
hrightness range; simply adjust the screen and background
controls for a white hackground at a normal brightuess. A

....New Developments in Electrical Protection

FUSEHOLDERS

Quick, positive, visual identification of faulted
circuit. Bayonet type, fransparent knob permits
indicating light to be readily seen.

Fuseholder designed to withstand severe vibra-
tion. Terminals held mechanically as well as
by solder.

Holder can be used in panels up to 3/16
inches thick.

Write for BUSS
Bulletin SFB

Circle Il on literature card
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ZENITH QUALITY ‘“STEREO PROFESSIONAL'
and ‘‘STEREO PRECISION” RECORD CHANGERS
with Micro-Touch® 2G Tone Armwith **Free Floating” cartridge. World’s
finest automatic record changer for the audiophile.

3

TUBSE

9
2
9
<
B

ATAINAL F-
DDVTRACHUCHNS X3

ZENITH QUALITY
““ROYALTY CREST” CIRCUIT TUBES
Complete line of more than 875 top-
quality types for maximum per-
formance and dependability.

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

Zenith Color replacement tubes Zenith replacement tubes are

ZENITH POSITIVE QUALITY CONTROL contain used material which, prior made only from new parts and

= ¥ = to re-use, is carefully inspected to materials except for the glass en-

TRANSISTOR RADIO BATTERIES meet our high quality standards. velope in some tubes which, prior

Featuring *Transistor Blend” Electrolyte. The electron gun is new. to re-use, is inspected and tested

to the same standards as a new
envelope.

CHOOSE FENITH sor
in REPLACEMENT PARTS

Now Zenith is your number-one source of Wherever you are located, there's a Zenith
supply with a full line of replacement parts Distributor near you, who can supply you
and accessories, built to famous Zenith quickly with whatever you need on a day-
quality standards. to-day basis.

Zenith ? The quality goes in before the name goes on

Specifications subject to change without notice.

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

24 PF REPORTER/November, 1964
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NEW! ZENITH QUALITY OUTDOOR ANTENNAS
A com:lete line featurmg

o

- -
-
-

-

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

-

NEW! ZENITH QUALITY HIGH-EFFICIENCY
UNIVERSAL LOUD-SPEAKERS

32 popular sizes for practically any purpose. Buiit to
Zenith’s famous original equipment standards.

NEW ! NOW ZENITH HAS QUALITY WIRE AND CABLE

Built to highest standards for every installation application.

LOG-PERIODIC FOR ’

™M
FHRY TR 5 NEW! LOW-LOSS 300 OHM UHF CABLE

f‘t Finest for all installations—in hanks of 65 ft.

100 ft. and reels of 1000 ft.

PLANAR HELICAL LOG- PERIOD‘C -
FOR UHF TV

NEW! VHF 300 OHM TRANSMISSION LINE o .

Covered with special ultraviolet protective goly- &
ethylene—15-year warranty! in hanks of 6

100 ft. and reels of 1000 ft. v

COAXIAL CABLE—RG 59/U ultra-flexible,
e low-loss foam poly in vinyl packets of
o black, white, silver, gray and beige colors.
lln Sanfl:s of 50 ft. and reels of 250 ft. and

000 ft.

__ NEW!
ZENITH QUALITY HEAVY-DUTY
ANTENNA ROTORS

Manual or Aulomatlc

4

i

‘plete circle in enly 45

seconds Round—5/C Polarized Parallei—in hanks

of 65 ft., 100 ft. and reels of 1000 ft.

ROTOR CABLE— '
4/C Polarized Parallel—8/C Color Coded ,}j

Low Capacitance, spiral shielded. In

(4.‘ MICROPHONE CABLE—1/C Foam Type
reels of 250 ft.

Polarized heavy-duty in gray, white,
brown, clear, clear gold colors. In reels
of 100 ft. and 500 ft,

SPEAKER CABLE— (,,,._i

HIGHEST QUALITY
and ACCESSORIES!

[ ——— — — ——— =
| ZENITH RADIO CORPORATION + 5801 WEST DICKENS AVENUE
| EAMUTITBRESTED N PARTS AND ACCESSORIES DIVISION, DEPT. PF-11-23
RECEIVING INFORMATION CHICAGO, ILLINOIS 60639
ON s |
NAME_ __ _ _ _ s = - i

PLEASE SEND ME THE NAME
| OF THE NEAREST ZENITH
| PARTS DISTRIBUTOR. cITY.

ADDRESS _ _ _ = D e e e o o o I S -

_STATE.________2ZIP CODE__ _ __
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MORE EXCITEMENT FROM QUAM!

s

you can easily handle
any auto radio
speaker replacement

Nk (P y /| with Quam speakers and rear seat kits —
4"x10" sizes. Taps \ A

for 10, 20-and iy /' multi-taps and exact replacements —

impedances.

Eight specaker sizes handle virtually any auto radio replacement—but size alone
is not enough. You nced the right voice-coil impedance—and QUAM has it!
Choose multi-tapped models for stocking convenience; or, for specific applications,
one of the 25 Quam exact replacements. (In addition, any Quam speaker may be
special-ordered with any voice-coil impedance for an extra $1.00 list. This service
is a QUAM exclusive.)

Write for your free copy of the Quam Auto Radio Speaker Replacement Guide,
which gives you complete replacement information on front and rear seat speakers
for auto radio models from 1955 to 1963.

QuaM-NicHOLS COMPANY, 234 EAST MARQUETTE ROAD, CHICAGO, ILLINOIS 60637

Circle 30 on literature card
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Chroma Bandpass
Amplifier

avereporri  Symiact

W 9v 7815~ LC

Single Stage

w4 3V 7875~ LC
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FROM CATH
W3 60V_7875~ LC HOR1Z BLANKING
AMP

A _isv

FROM COLOR KILLER

DC YOLTAGES taken with VTVM, on inactive channel;
antenna terminals shorted. *Indicates voltages tak-
en with signal present—see ‘‘Operating Variations.”

A

[
1\
TO X AND Z

DEMOD
GRIDS

W6 8V 7875~ LC

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

Both single- and dual-stage amplification is found in
chroma bandpass amplifier of color receivers. Single-
tube circuit shown here (from Bradford Model WGEC-
89946A) is found in several modern color receivers.
Whether one or two stages are used, purpose is same—
to amplify signal. Chroma signal for single tube is taken
from first video amplifier plate, whereas dual stages are
fed directly from video detector. Signal for two-stage
circuit is thus considerably smaller in amplitude and is
opposite in polarity. Bandpass stage is biased off during
monochrome reception by color-killer circuit, with CI,
R3, and R4 as filter and voltage divider network. When
color is received, negative bias from killer is removed,
allowing bandpass stage to operate. L1 couples com-
posite color (chroma signal plus burst) to V1 grid, and
is tuned to pass only frequencies between 3 and 4 mc.
L2 tunes plate circuit for passing same range of fre-
quencies to demodulator control grids. Color control
R9 limits amplitude of signal applied to demodulator
grids, thus controlling amount of signal fed to CRT
grids. R6 and R7 supply plate and screen voltages, with
C3 and C4 as bypass capacitors. Decoupling action of
C4 and R7 also affect passband characteristic of L2.
Positive horizontal blanking pulse at cathode (pin 7)
cuts bandpass amplifier off during burst interval (hori-
zontal retrace time), leaving only chroma information
in output signal of bandpass stage. In some receivers
using two color amplifier stages, pulse to remove burst
is fed to demodulator circuit.

e S Negative voltage varies from zero to 22
.J-E,;* 4_* | volts dcpendmg on setting of color-killer.
ial=—i-C ¢ Control settmg is correct when color snow

just dlsappears with receiver on vacant channel.

A

% DC voltage, with or without signal,
iaﬂf. changes from zero to — 12 volts with ad-

- S8 justment of killer control; color is lost
completely when grid has more than —7 volts applied.
Contrast control is located in cathode of third video am-
plifier and has no effect on voltage readings in this stage.

-"|

= B Plate and screen are both connected to
m&ﬁ B+ through relatively low-value resistors,

"% voltage decreases only slightly with signal
present; change here is barely noticeable.

B Without signal, voltage swings from 3.5
~{to 5 volts depending on setting of color-
" killer control. Normal is 3.5 volts.

--'m

ea'{ft}.!_ Amplitude of W1 changes as receiver fine
| tuning is adjusted or as signal strength at
S antenna terminals varies. W4 follows same
pattern as signal at grid. Small amount of horizontal
pulse may appear in W1 and W4 due to stray pickup.
Amplitude of W6 varies from zero to 15 volts peak to
peak depending on setting of color control.



SYMPTOM 1

Color Weak

Monochrome Picture Normal

R6 Increased In Value

(Screen Supply Resistor—1000 ohms)

Symptom
Anglysis

Color is weak even at maximum setting of color control.
Black and white reception is normal, so trouble prob-
ably isn’t in tuner or IF. Colors are represented cor-
rectly, tint control has sufficient range, proving oscil-
lator and contgol circuits okay.

Waveform Analysis

Normal W1 confirms suspicion
that previous stages are normal.
Reduced amplitude of W6 proves
trouble is in bandpass amplifier
stage. W4 only 3 volts p-p indi-
cates tube conduction greatly re-
duced—mnormal is 35 volts p-p.
All color bars have equal ampli-
tude, throwing suspicion some-
where other than plate circuit.
Trouble in plate circuit would
change response of L2 causing
unequal saturation or improper
phase of bars.

Voltage and
Component Analysis

Voltages without signal are all normal, offering no clue
to defective component. Bandpass stage is normally cut
off with no signal present, therefore voltage measure-
ments without signal have little meaning. With signal,
a significant clue is gained from the reduced voltage on
screen (pin 3)—only 40 volts. Plate voltage is normal
—tube isn’t drawing excessive current. B+ side of
R6 measures 135 volts, strongly indicating R6 has in-
creased in value. Very leaky C3 might cause similar
effect, but R6 would then overheat.

Best Bet: Scope finds stage, VIVM locates component.

Color Incorrect

Tint Control has Full Range

R2 Increased in Value

(Grid Resistor—270 ohms)

Symptom
Analysis

Flesh tones appear reddish blue; tint control changes
faces from magenta to blue rather than from magenta to
green—indicating improper 90° phase shift. Colors all
have equal brightness, and color sync is okay. Symptom
doesn’t point conclusively to any specific stage.

Waveform Analysis

Bandpass amplifier stage is usual-
ly suspected only when color is
weak or missing. However. in-
correct color phase can be caused
by this stage if the response of
cither L1 or L2 is drastically
changed. Abnormal WI (com-
pare to normal) definitely points
to trouble in grid circuit. W3 is
okay—means R2, R3, R4, or CI
is troublemaker. R2 is most likely
as other components would have
less effect on response of L1.
Open L1 would kill color.

Voltage and
Component Analysis

Scope indications suggest voltage checks in bandpass
amplifier stage. All voltages are normal without signal;
however, with signal, both grid and cathode give in-
correct readings. Lowered negative voltage on grid leads
to suspicion of trouble in grid circuit. Decreased nega-
tive voltage at A gives no definite indication to specific
component, as grid network is also common to color-
killer plate. Neither waveforms or voltages are con-
clusive enough to pinpoint component. Only resistance
reading will spot increased value of R2.

Best Bet: Scope, then voltage and resistance checks.



Color Abnormal

Colored Vertical Lines in Picture
SYMPTOM 3

L2 Open, Terminal 4

(Bandpass Transformer)

Symptom
Analysis

Numerous co.ors are present on screen but arc seen only
as colored vertical bars in picture. Operation of color
and tint controls appears normal. 3.58-mc oscillator
must be operating—otherwise no color would be ob-
tained. Color quite weak, indicating bandpass trouble.

Waveform Analysis

Normal W1 proves trouble isn’t
in preceding stages or bandpass
grid circuit. Distorted W4 helps
isolate troubled stage. Amplitude
of W4 is near normal, therefore
bandpass stage is amplifying sig-
nal; plate and screen voltages are
probably okay. Greatly reduced
amplitude and improper signal in
W5 holds significant clue to
trouble in L2. Loss in amplitude
should be only slight, as signal
is coupled through L2. 30-volts
loss is too great.

W4 v 7875~ LC

Voltage and
Component Analysis

All voltage measurements (with or without signal) are
normal, offering no clue to trouble stage. Gain in band-
pass amplifier is approximately 3 under normal condi-
tions, and improper functioning of this circuit can not
always be detected by VTVM. Following clue obtained
from scope (that defect is probably in plate circuit),
resistance checks reveal open connection of L2. Point
B should measure 1.5 ohms to ground, but with open at
pin 4, meter shows 220 ohms from B to ground. Open
connection on board has same effect.

Best Bet: Isolate stage with scope, then resistance checks.

Color Weak

Also Smeared

R7 Increased in Value

(Plate Supply Resistor—1500 ohms)

Symptom
Anualysis

Color is weak and washed out, with a smearing or
splashing-over of the colors. Smearing is more notice-
able with color generator connected to antenna termi-
nals than with station signal. Incorrect frequency re-
sponse of bandpass amplifier is indicated.

Waveform Analysis

Normal W1 indicates neither pre-
ceding stages nor response of LI
is responsible for trouble. Re-
duced and uneven amplitude of
bars in W6 confirms suspicion of
trouble in bandpass stage. All
bars aren’t same amplitude—def-
initely throws suspicion on plate
circuit. Abnormal W4—signal is
reduced extremely in amplitude,
and oversized horizontal blanking
pulsz is present — definitely
isolates trouble to bandpass am-
plifier plate circuit.

W4 Y 7a5~1C

Voltage and
Component Analysis

Information gained from scope analysis suggests voltage
checks in bandpass amplifier should be most useful.
Voltages without signal are normal, consequently giving
little help. With signal, valuable clue is found by meas-
uring plate voltage—only 30 volts, while normal recad-
ing is 240 volts. Source voltage is normal, therefore R7
must be defective. Tube isn’t overconducting, thus low-
ering plate voltage, because indications on grid, screen,
and cathode are normal. Increased value of R7 con-
tributes to detuning L2, thus causing color to smear.

Best Bet: Scope, then VTVM.



SYMPTOM 5

Color Lost

Monochrome Pix Normal

C1 Open

(Filter Capacitor—.047 mfd.)

=S

Symptom
Analysis

i
;_:.'
1
:
:

No color can be obtained with a normal station signal.
With color-bar generator connected to antenna termi-
nals, fine tuning adjusted so receiver is overtuned, and
color control at maximum, slight color can be seen. In-
dicates trouble is probably in bandpass amplificr.

Waveform Analysis

Extreme abnormality of WI
points to trouble in grid of band-
pass amplifier or in color killer.
W1 shows chroma information is
present but enlarged horizontal
pulse in waveform offers definite
key to trouble. Normal W3 indi-
cates defect is in grid circuit,
eliminating killer stage. Presence
of horizontal pulse at junction of
R2-R3-R4 pinpoints one of them
or Cl as troublemaker. These
components should filter horizon-
tal pulse.

W3 60V 7815~ LC

Voltage ond
Component Analysis

Increased negative voltage at grid explains loss of color
—bandpass amplifier is practically cut off. Cathode
voltage increases only slightly over reading without sig-
nal, verifies fact that tube is conducting only slightly.
Negative voltage at A is also more negative than normal,
with or without signal, but gives no conclusive evidence.
Filter nctwork is common to bandpass grid and killer
plate. Voltage readings aren’t conclusive. Resistance
checks of R2, R3, and R4 show they’re okay; Cl must
be open.

Best Bet: Scope isolates, resistance checks pinpoint.

Color Weak

Color Missing on Left

R5 Increased in Value

(Cathode Resistor—390 ohms)

Symptom
Analysis

At normal setting of color control, with station signal,
no color can be seen on screen. Adjusting color control
produces weak color. However, left side of screen is
still without color. Tint control will shift generator bars
307 in either direction; bandpass amp is suspect.

Waveform Analysis

Normal W1 (not shown) proves
preceding stages are normal. In
W6, reduced amplitude and first
two bars missing isolates stage.
W4 shows, along with reduced
amplitude, horizontal pulse is
blanking out first two bars. Most
significant clue is provided by
W2—130 volts p-p; normal is
only 30 volts p-p. Increased value
of cathode resistor develops very
large blanking pulse, keeping
tube cut off during first part of
each horizontal line.

WA 4V 7875~ LC

W2 130V 7875~ LC

N

Voltage and
Component Analysis

Cathode voltage, (with or without signal) is greatly in-
creased, providing definite clue to trouble in bandpass
stage. Increased cathode voltage could be caused by
overconduction of tube—normal voltage readings at
pins 3 and 6 rule out this possibility. Normal grid volt-
age leads definitely to suspicion that value of R5 is in-
creased. Fact that color is missing from left side of
screen isn't explained by voltage readings. However,
analysis of cathode waveform answers question. Pulse
should cut tube off only during burst interval.

Best Bet: Localize with scope; pinpoint with meter.



NEW . .. JUST ¢119.50 FOR A

COMPLETE COLOR BAR
) GENERATOR WITH EXCLUSIVE

SECO STABILITY!

¢ 15-second warmup for your convenience e Day-long per-
formance without variation e Simple sync control—just ver-
tical and horizontal hold e Work-a-day ruggedness—crystal

controlled in heavy metal case
JUST IN TIME FOR THE BIG BOOM IN COLOR TV!

Cash in on the bigger volume coming from the new lower cost
color TV’s. Here are two color bar generators built to take the
toughest use in truck or shop. Fast hookup—just clip on two
antenna leads. Foolproof crystal controlled color bars. Fast warm
up. Highly stable, after just 15 seconds and all day long—speeds
work in home or at bench. Factory set to Channel 3 and can be

tuned to Channels 2 or 4. Steel case. See your electronic supply
dealer or write for information.
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MODEL 980 does everything you need to set up a cclor TV set
« KEYED COLOR BARS for aligning and trouble shooting color
circuitry—10 standard bars. « DOT PATTERN for DC or static
convergence—54 dots. « CROSSHATCH for dynamic convergence,
overscan and linearity adjustments—6 horizontal bars, 9 vertical
bars. ¢ VERTICAL BARS for adjusting dynamic horizontal conver-
gence controls—9 vertical bars. « HORIZONTAL BARS for adjusting
dynamic vertical convergence controls—6 horizontal bars.
ONLY $119.50 net

SECO also manufactures a full line of tube testers

SECO ELECTRONICS, INC.

MODEL 990 gives you all the deluxe features!
e ALL the tests of the Modei 980—with these extra advantages—
¢ COLOR GUN KILLER to actuate any combination of guns.
e RAINBOW COLORPATTERN tosupplement keyed color bar tests.
« VARIABLE DOT PATTERN with 54 or 144 dots of adjustable size.
e VARIABLE CROSSHATCH with 6 or 16 horizontal bars.
o VARIABLE HORIZONTAL BARS with 6 or 18 lines.
e GREY RASTER for tests required on older sets.

ONLY $149.50 net

1221 S. CLOVER DRIVE ¢ MINNEAPOLIS, MINNESOTA 55420
A DIVISION OF DI-ACRO CORPORATION
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s COLOR-BAR

GENERATORS

Be sure your color test display is correct

Fig. 1.

A typical multibar pattern.

Color-bar generators provide vari-
ous chroma signals that can be used
for the adjustment and troubleshoot-
ing of color-TV receivers. All of the
chroma signals obtainable from any
one generator have the same fre-
quency; either 3.579545 mc or 3.563-
795 mc (usually abbreviated to 3.58
mc and 3.56 mc). NTSC-type genera-
tors supply 3.58-mc chroma signals,
and rainbow-type generators supply
3.56-mc signals. Since all chroma sig-
nals have the same frequency, where
do the different color bars come from?
Fig. 1 depicts a typical NTSC color-
bar pattern. The different colors cor-
respond to different phases of the 3.58-
mc chroma signal.

AT
UL VL

. . by Robert G. Middleton

What Phase Means

The phase of the signal simply
means the time at which it starts. Fig.
2 shows a sine wave that has been
progressively shifted in phase. Each
waveform starts at the same time, but
it starts at a different point in the
cycle. For example, we know that
current leads voltage in a capacitor by
90°, as depicted in Fig. 3A.

It is most convenient to represent
a phase difference by means of vec-
tors, as seen in Fig. 3B. This eliminates
the necessity for drawing the sine
waves; the vector lengths show the
peak values of the sine waves.

Basic Chroma Phases

Basic chroma phases are shown in
Fig. 4; these are burst, R-Y, B-Y, and
G-Y. All chroma phases are refer-
enced to the color burst. Color-bar
generators, regardless of types, sup-
ply R-Y and B-Y signals; many also
supply a G-Y signal, and some addi-
tionally provide a G-Y/90° chroma
signal (see Fig. 5). Note, in Fig. 4,
that R-Y and B-Y are separated by
90°; thus, R-Y and B-Y are said to be
in quadrature. Likewise, Fig. 5 shows
that G-Y and G-Y/90° are in quad-
rature. These quadratic relationships
make it easy to check the basic chroma
phases of a color-bar generator.

Fig. 2. Varied phase of the sine wave as seen on scope.
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Let us see how the system works.

The chroma demodulators in a color- -

TV receiver are phase detectors. Fig.
6 shows a block diagram of a typical
chroma section. If you apply an R-Y
signal to the R-Y demodulator, full
output is obtained; a B-Y signal ap-
plied to the R-Y demodulator will give
zero output. Again, if you apply a
B-Y signal to the B-Y demo-ulator,
full output results; an R-Y signal ap-
plied to the B-Y demodulator will give
zero output. Finally, if you apply a
G-Y signal to the R-Y and B-Y de-
modulators, full output is obtained
from the G-Y matrix; a G-Y/90° sig-
nal fed to the R-Y and B-Y demodula-
tors will provide zero output from the
G-Y matrix.

Practical Procedure

Now, let’s see how to check chroma
phases in the type of color-bar gen-
erator that supplies a single bar at a
time and displays a black bar that
splits the color bar, as depicted in
Fig. 7A. These principles apply to any
form of single-bar display. You can
use the screen of a color TV set as
an indicator, although a scope gives
a more accurate indication of phase.
Proceed as follows:

1. Connect a scope and low-C probe
to the output of the R-Y demodu-
lator (Fig. 6).

2. Set the color-bar generator to R-Y
output.

3. Apply the output from the gen-
erator to the input terminals of the
color receiver.

4. Tune in the color-bar pattern (Fig.
7TA).

5. Adjust the receiver’s color-phas-

1
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=

E

Fig. 3. In capacitor, | leads E by 90°.
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Fig. 4. Chroma phase relationships.

ing control for maximum height of
the “color” segments in the scope
pattern (Fig. 7A).

6. Switch the generafor to B-Y out-
put. The scope pattern (Fig. 7B)
should now indicate a null (zero
color output).

Note that this test does not require
that the color-TV receiver be in ac-
curate adjustment, because the scope
is connected only to the R-Y demodu-
lator output. The test is accurate, even
if the B-Y demodulator or G-Y ma-
trix is out of adjustment.

If these test results are satisfactory,
you know that the generator is supply-
ing R-Y.and B-Y signals exactly in
quadrature, as required. On the other
hand, if the test results are not satis-
factory, it is advisable to repeat the
test; be sure you start by adjusting the
color-phasing control carefully for
maximum R-Y output. Then switch
the generator again to B-Y output to
see if a null is obtained. If you do not
obtain the null on the second trial,
you can conclude that the generator
is not supplying R-Y and B-Y signals
in quadrature to each other.

Troubleshooting the Delay Line

Chroma phases are generated by de-
lay lines similar to the one depicted
in Fig. 8. Any defective component
will cause the chroma phase to be in-
correct. In the present example (R-Y
and B-Y phases not in quadrature),
there will be a defective component be-
tween the B-Y and R-Y takeoff points
shown in Fig. 8. The most likely cul-
prit is an open or leaky capacitor.
However, it is possible that a coil is
damaged and exhibits an incorrect in-
ductance. A capacitor can be tested

B Y

BLCRE]

Fig. 5. Phase angle of G-Y/90° signal.

by disconnecting one end and checking
it on a capacitance bridge; inductors
can be checked on a good impedance
bridge, or by substitution. Replace-
ment inductors must be obtained from
the generator manufacturer.

Checking the G-Y and G-Y[90° Phases

After the R-Y and B-Y phases have
been checked out satisfactoritly (or
restored to accurate quadrature by de-
lay-line troubleshooting), you may
proceed to check the G-Y and G-Y/
90° phases. Connect the scope to the
output of the G-Y matrix, as depicted
in Fig. 9. Set the generator to G-Y
output (this may be shown as a-G-Y
output, but the procedure is the same).
Adjust the receiver’s color-phasing
control for maximum height of the
color segments in the scope pattern
(Fig. 7A). Then, switch the genera-
tor to G-Y/90° output. A null pat-
tern should be observed (Fig. 7B).

Evaluation of Results

As in the R-Y and B-Y phase check,
this test is highly accurate, regardless
of receiver adjustment. If the test is
unsatisfactory, repeat the procedure to
make sure that you started with maxi-
mum output from the G-Y matrix. If
you confirm the unsatisfactory test re-
sult, you can conclude that the genera-
tor is not supplying G-Y and G-Y/90°
signals in quadrature to each other be-
cause of some defective component in
the chroma delay line. Check the ca-
pacitors and inductors between the
G-Y and G-Y/90° takeoff points.
(Note that the delay line depicted in
Fig. 8 does not supply these phases—
hence, this test would be skipped for
an instrument having this particular
type of delay line).

Checking I and Q Phases

If your generator supplies I and Q
chroma signals, you might suppose
that you need an IQ-type receiver to
make a check of the signal phases.
This supposition is false—you can use
an R-Y and B-Y receiver just as well.
Here’s how to do it: Connect the scope
at the output of the R-Y demodula-
tor; set the generator to | output: ad-
just the receiver’s color-phasing con-
trol for maximum output as shown
on the scope screen (this can be done
because the color-phasing control has
a wide range, and the I phase is 33°
from the R-Y phase, as shown in Fig.
10): then, switch the generator to Q
output. A null should be observed on
the scope screen. If the Q signal does
not null, repeat the test to make sure
that there is no testing error. If the null
does not appear on recheck, you can
conclude there is a defect in the
chroma delay line. The defective com-
ponent will be found between the T and
Q take off points.

TR v
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Fig. 6. The block diagram of o typical
chroma section used in a color receiver.

Overall Evaluation

After the basic chroma phases have
been checked out satisfactorily, you
can make an additional overall evalu-
ation of the generator. B-Y is taken off
at the beginning of the delay line, and
Q is taken off at the end of the delay
line. The R-Y phase is known to be
correct with. respect to B-Y, and the
I phase is known to be correct with
respect to the Q phase. In turn, it is
reasonably safe to conclude that the
other chroma phases (red, green, blue,
etc.,) will be correct. In this case, you
will probably terminate your phase
checks and give the generator a stamp
of approval.

On the other hand, some genera-
tors have chroma delay lines which
are not as simple as the circuit in Fig.
8. In these, you will quite possibly
need to make additional phase checks
of the green, red, blue, yellow, ma-
genta, and cyan chroma signals. This
might seem to be a difficult job. but
it is really very simple. The procedure
is based on the useful fact that the
primary colors arc 180° out of phase
with their complementary colors. As
shown in Fig. 11, magenta is the com-
plement of green, and the resultant
of red and blue.

Checking Color-Bar Phases
by Pairs

Referring again to Fig. 10, we see
that blue and yellow have phases near
the B-Y axis. We will proceed to check

COLOR REFEREWCE  COLOR
/ AREA i

i
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(A) Mot nulled,
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RELATIVELY STRA IGHT
(B} Mulled.

Fig. 7. Scope shows a chroma null.
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Fig. 8. Typical chroma delay line.

the blue phase and its complement, the
yellow phase. Connect the scope to the
output of the R-Y demodulator (di-
rectly to the picture-tube grids in
newer receivers). Set the generator
(Fig. 5) to blue output. Adjust the re-
ceiver’s color-phasing control to null
the blue signal (Fig. 7B). Then, switch
the generator to yellow output; you
should again see a null pattern on the
scope screen. If you do not, there is
conclusive evidence of a defect in the
chroma delay line between the blue
and yellow take-off points.

After the blue and yellow phases
have been checked out satisfactorily
{or corrected by troubleshooting the
delay line), proceed to check the red
and cyan phases. Connect the scope to
the B-Y demodulator output. Set the
generator to red output. Adjust the re-
ceiver’s color-phasing control to null
the signal on the scope screen. Then,
switch the generator to cyan output.
You should again see a null pattern.
If you do not, there is a defect be-
tween the red and cyan takeoff points
in the delay line.

After the red and cyan phases have
been verified, proceed to check the
green and magenta phases. The scope
is left connected to the B-Y demodula-
tor output. Set the generator to green
output and adjust the receiver’s color-
phasing control to null the signal on
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Fig. 9. Setup for G-Y phase check.
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Fig. 10. Chroma phases with | and Q.
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the scope screen. Then, switch the
generator to magenta output. You
should again see a null pattern. If
the null does not appear on the scope
screen, there is a defect in the chroma
delay line between the green and ma-
genta takeoff points.

Color-Receiver Variations

Several different types of color-TV
receivers are in present-day use.
Hence, it is important to recognize
that all receivers provide the same
R-Y, B-Y, and G-Y outputs, as de-
picted in Fig. 12. When you check
R-Y output from a receiver, the scope
might connect to the R-Y amplifier
output instead of the R-Y demodulator
output. In all cases, the R-Y signal is
applied to the red grid of the color
picture tube, the B-Y signal to the
blue grid of the picture tube, and the
G-Y signal to the green grid. These
three leads are color-coded according-
ly and are easily identified in any re-
ceiver. Connection terminals are al-
ways provided at the chassis end of
these grid leads: it is therefore un-
necessary to pull the chassis or to use
test adapters when checking phases of
color-bar generators.

Multiple-Bar Color Generators

More elaborate types of color-bar
generators provide six NTSC color
bars simultaneously and supply R-Y
and B-Y, I and Q, or G-Y and G-Y/
90° signals in simultaneous pairs. The
same basic principles which have been
explained apply to simultaneous dis-
plays, although the pattern details and
evaluations necessarily differ. Three
delay lines are typically employed, and
troubleshooting is somewhat more
complex. Color-difference bars are or-
dinarily generated in pairs, as shown
in Fig. 3. Since this presents a sim-
pler situation, checking phase of col-
or-difference bars will be explained
first.

Checking R-Y and B-Y Phases

The waveform of an R-Y and B-Y
signal contains the elements shown in
Fig. 14. The phases of the color burst,
B-Y, and R-Y elements are different.
The B-Y signal is normally 180° out
of phase with burst, and the R-Y sig-
nal is normally 90° out of phase with
burst. These phases are set by the
R-Y and B-Y delay line seen in Fig.
15. If the phases are incorrect. it is
logical to conclude that there is a de-
fective component in the delay line. It
is assumed, of course, that tubes have
been checked. Modulated-RF output
from the color-bar generator is applied
to a color-TV receiver. A scope and
low-cap probe are connected at the
output of the R-Y demodulator or
amplifier.
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Fig. 11. Green signal nulls magenta.

The color receiver does not neces-
sarily need to be in good adjustment,
because the following test is made with
respect to output from the R-Y de-
modulator only. Observe the pattern
on the scope screen, while rocking
the receiver’s color-phasing control
back and forth. The R-Y *“square
wave” should reach its peak amplitude
as the B-Y “square wave” goes through
zero, as seen in Fig. [6A. On the
other hand, if the B-Y component does
not null as the R-Y component goes
through maximum (Fig. 16B), the
color-bar generator is not supplying
signals of the correct phase. The most
likely culprit is a defective compon-
ent in the R-Y and B-Y delay line.

Correcting Troubles

Fig. 17 shows the R-Y and B-Y
delay line used in a typical color-bar
generator. For the symptom under dis-
cussion, the defect will be found be-
tween the R-Y and B-Y takeoff points.
Note that a defect between the 3.58-
mc input and the R-Y takeoff point
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Fig. 12. Circuits give same output.




Fig. 13. Two color-difference bars.

HORIZ SYNC
BURST

Fig. 14. The B-Y and R-Y waveforms.

will affect only the setting of the re-
ceiver’s color-phasing control. The
7-45 mmf trimmer capacitors are ad-
justed at the factory to provide quad-
rature signals; they require readjust-
ment only in case a component is re-
placed. The 4-30 mmf trimmer capaci-
tors are automatically switched in and
out to compensate for switch-circuit
capacitances. These trimmers are also
adjusted at the factory and do not re-
quire readjustment unless lead dress is
disturbed.

Hence, do not attempt to correct
phasing problems by adjusting the
trimmer capacitors. Look for the de-
fective component in the delay line.
Fixed capacitors are the most usual
culprits—they may become leaky or
open. One end of each capacitor must
be disconnected to allow it to be
tested on a capacitance checker: other-
wise substitution tests can be made. In
case the capacitors are cleared of sus-
picion, check the terminating resistor.
An open or off-value resistor can dis-
turb phascs along the delay line.

Coils seldom become defective un-

less accidentally damaged. In some
color-bar  generators, the coils are
mounted very close to different tie-
studs or lugs, which may puncture the
enamel insulation. Try pressing against
coils which are suspiciously close to
studs or lugs. This may clear up the
trouble. Since coil inductunces can-
not be measured without a lub-tvpe
impedance bridge, replacement coils
must be ordered from the factory in
the majority of cases. After a damaged
coil has been replaced, check the R-Y
phase against the B-Y phasc as prev-
iously explained. In casc a phase er-
ror is shown by the scope pattern,
touch up the 7-45 mmf trimmer near-
est the new coil. This will serve to
bring the two signals into exact quad-
rature. Do not change the adjustment
of the 4-30 mmf trimmers.

Checking I and Q Phases

The I and Q waveform has the same
shape as that shown in Fig. 14. Only
the chroma phases distinguish it from
the R-Y and B-Y waveform. As be-
fore, you do not need an I and Q re-
ceiver to check the 1 and Q phases.
Conncct the scope and low-cap probe
to the output of the R-Y demodulator
(or amplifier). Apply the modulated-
RF I and Q signal to the recciver.
Observe the pattern on the scope
screen while rocking the receiver’s
color-phasing control back and forth.
You will sec the same patterns as il-
lustrated in Fig. 16. The I “square
wave” should reach its peak amplitude
as the Q “square wave” goes through
zero. If it does not do so, look for a
defective component in the T and Q
delay line (Fig. 15).

Fig. 18 shows a typical T and Q de-
lay line. Tt is similar to the R-Y and
B-Y delay line in Fig. 17, except that
three sections are used instead of four.
The same troubleshooting principles
apply. Remember not to disturb the
trimmer adjustments unless a fixed ca-
pacitor or coil is replaced. Then, ad-
just only the 7-45 mmf trimmer ncar-

R

(A) B-Y bar nulled.

(B) B-Y bar not nulied.

Fig. 16. B-Y and R-Y phase checks.

est the replaced component to bring
the two signals into exact quadrature.

Checking G-Y and G-Y/90° Phases

A few color-bar generators supply
simultancous G-Y and G-Y/90° color-
difference bars. In such u case. you will
find another delay line somewhat simi-
lar 1o the I and Q delay line depicted
in Fig. 18. Again, the output from the
R-Y demodulator in a color receiver
can be used to check the G-Y and
G-Y/90° phases for exact quadrature.
The same general troubleshooting
principles apply as previously cx-
plained. However, some color-bar gen-
erators supply a G-Y/90° signal only;
no G-Y signal is availuble. This type
of generator has a single-section delay
line (Fig. 19); checking G-Y and
G-Y/90° phases is more involved.

First, you must have a color re-
ceiver in good adjustment. Then, ap-
ply an R-Y and B-Y signal to the re-
ceiver. Connect the scope and low-cap
probe at the output of the B-Y de-
modulator and adjust the recciver’s

®Please turn to Page 106
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Most technicians agree that the
fastest way to troubleshoot color
sets is by signal tracing with a scope.
They commonly admit, however,
that they don’t fully understand the
signals or the means for tracing
them. This article contains the fun-
damental information about tracing
chroma (color) signals in an ordi-
nary color set — the instruments
needed, how to connect them, and
what to look for.

Tracing is simple if the signal has
an easily recognizable shape—more
so than with a complex station sig-
nal, which is constantly changing in
appearance. Thus, a color-bar gen-
erator of either the keyed-rainbow
or the NTSC type is used. Wave-
forms from both are easily identi-
fied; the keyed-rainbow signal is
shown in Fig. 1A and the NTSC in
Fig. 1B.

Since the signal from a generator
remains the same at the input of the
chroma circuits, any changes that
take place in its appearance at vari-
ous points are clues to correct or in-
correct operation. Some changes are
normal—that’s what the chroma cir-
cuits are for. Other changes indicate
abnormalities. The tracing steps
given here show you what to expect
at various tracing points in a normal

Note: Material in this article adapted
from the Howard W. Sams book “10]
Ways To Use Your Color-TV Test
Equipment” by Robert G. Middleton

(B) NTSC

Fig. 1. Typical patterns obtained from
different types of color-bar generators.
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"TRACING

COLOR
SIGNALS
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Methodical checks help
locate defective stages.

set. The several types of generators
can be used interchangeably, pro-
vided you learn the basic patterns
and the effects of the circuits in vari-
ous sets.

To Check IF Signals

Use a demodulator probe, high-
gain scope, and color-bar generator.
Connect the output cable from the
color-bar generator to the RF-input
terminal of the receiver (antenna
signal can be used, if desired).
Touch the demodulator probe to
the grid and plate terminals of the
IF stages progressively. Observe the
scope pattern (Fig. 2).

With a reasonably strong signal
applied to the receiver, you will be
able to check for the presence or
absence of an IF signal at any stage.
Note, for example, that the signal
may possibly seem to stop at a grid
and then reappear at the plate of
the same tube—this confusing symp-
tom is caused by a detuned IF coil
which happens to throw the stage
into oscillation. Note also that an
ordinary demodulator probe has
very limited high-frequency re-
sponse, and hence you can’t see the
color burst or chroma bars on the
scope when such a probe is used.
However, this 1s not a matter for
concern, inasmuch as the purpose
of the test is to establish the pres-
ence or absence of a signal at suc-
cessive IF stages.

Output of Video Detector

This requires a wideband scope
and low-capacitance probe. Drive

the receiver with a color-broadcast
signal or the output from a color-
bar generator. (A color-bar genera-
tor will provide a steady and con-
trollable test signal.) Connect the
scope and low-cap probe to the pic-
ture-detector output, as shown in
Fig. 3. Operate the scope at a 7875-
cps deflection rate, and observe the
video pattern (see Figs. 4A, B, C,
and D).

Check the peak-to-peak voltage
of the waveform against the value
specified in the receiver service data.
Note whether the sync pulses are
clipped (evidence of overloading in
the IF or RF sections). The burst
signal should have the same ampli-
tude as shown in the receiver serv-
ice data; otherwise, there is a high-
frequency loss due to poor align-
ment, or possibly a defective com-
ponent in the signal channel. Re-
member that if a broadcast signal is
used instead of a generator signal,
the burst may be attenuated because
of less-than-ideal transmission con-
ditions. You will note from the
waveforms in Fig. 4 that a signal
begins to appear somewhat “ragged”
after it has passed through the RF
and IF stages. This is due to intro-
duction of noise voltage and lack of
ideal frequency response.

Overloading in RF-IF Sections

Use a wideband scope, low-cap
probe, color-bar generator, and bias

Fig. 2. IF waveform using demod probe.
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Fig. 3. Test point past video detector.



box(es). Connect the modulated-
RF output from the color-bar gen-
erator to the antenna terminals of
the receiver. Connect the scope and
low-cap probe to the output of the
picture detector. Connect the output
leads from the bias source to the
RF and IF AGC lines.

An overloaded amplifier produces
waveform distortion as shown in
Fig. SA. Eliminate the distortion by
setting the AGC bias voltages to
suitable values and reducing the out-
put from the color-bar generator as
required to produce a waveform
similar to Fig. 5B.

With the voltages set for maxi-
mum undistorted output from the
picture detector, compare the wave-
form amplitude with the value spec-
ified in the receiver service data.
If you can obtain normal output,
look for AGC trouble in the chassis.
In case you cannot, therc is likely
some circuit defect apart from AGC
faults. For example, a screen or
plate-supply voltage may be low, a
coupling capacitor might be leaky,
or a bypass capacitor could be open.
Severe misalignment can also result
in the inability to obtain rated de-
tector output without distortion.

Output of Y Amplifier

An NTSC color-bar generator,
test-pattern generator, or antenna
signal can be used, plus a wideband
oscilloscope and low-cap probe. Ap-
ply a modulated-RF signal to the an-
tenna terminals of the receiver. Con-
nect the scope via the low-cap probe
to one of the cathode terminals on
the color picture-tube socket. Ad-

(B) Normal

Fig. 5. A color signal distortion, as
caused by a leaky coupling capacitor.

(A) NTSC

(C) Station signal

(D) Unkeyed rainbow

Fig. 4. Waveforms at output of the video detector; result of various signals.

just the receiver controls for as near-
ly normal operation as possible. Ob-
serve the pattern on the scope
screen.

Waveform amplitude should agree
with the value specified in the re-
ceiver service data, allowing for
usual tolerances. The waveshape will
depend upon the signal source uti-
lized, as illustrated in Fig. 6. Re-
member that the Y amplifier in some
receivers will pass part of the
chroma signal, while others normal-
ly pass no visible chroma due to
employment of a color-subcarrier
trap. You must consult the service
data in this regard. In any case, ex-
cessive 3.58-mc voltage at the Y-
amplifier output impairs the quality
of the color-picture reproduction—

(C) Test pattern

a color-subcarrier trap might be mis-
aligned, or a defect in the Y-ampli-
fier circuitry could be the culprit.
Beginners should remember that un-
less a wideband scope is used, ex-
cessive chroma leakage through the
Y amplifier will be missed in this
test

Output from Bandpass Amplifier

A wideband scope, 10-to-1 com-
pensated probe, and color-bar gen-
erator (for steady signal) are used
here. Apply the generator output to
the antenna terminals of the receiv-
er. Connect the probe to the band-
pass-amplifier output (arm of the
chroma control in Fig. 8). Feed
the probe output to the vertical-in-

e Please turn to page 111

(D) Station signal

Fig. 6. Typical output waveforms taken from normally operating Y amplifier.
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QUICKER SERVICING

QUICK WAYS OF BHRUMA

Many servicemen avoid alignment
of black-and-white TV receivers,
even when they know it is neces-
sary. The customer’s complaint
usually concerns something other
than poor picture quality caused
by misalignment; therefore, the
immediate trouble is repaired and
alignment deliberately ignored. It
seems that most customers have
grown accustomed to living with a
slightly “fuzzy” or “ghosty” pic-
ture from their monochrome re-
ceivers. Pcople with color sets,
however, are much more critical
about picture quality — you might
say they have a right to be. After
all, who wants to see a pretty green
face with blue lipstick on an expen-
sive color set.

Realizing that the need for align-
ment of color receivers cannot be
avoided as easily as in black and

ALIGNMENT

by Norman D. Tanner

white sets, the technician must pre-
pare himself and his shop with the
knowledge and the test equipment
required to perform a quick and ac-
curate alignment job. The technician
who services color TV sets must be
prepared to perform the necessary
alignment of chroma circuits when
required or when requested.

This article will deal with several
methods by which the automatic-
frequency-phase-control ~ (AFPC)
circuits can be aligned properly. The
coils incorporated in the oscillator
and control circuits can be adjusted
in the home or in the shop, and de-
tailed procedures for both methods
will be discussed at length. First,
we’ll briefly examine the nature of
these circuits. (A comprehensive ex-
planation of their operation is given
in “Chroma Reference and Control
Circuits” in this issue.)

How AFPC Circuits Work

The oscillator and control cir-
cuits in the chroma section of a
color receiver function much like
the horizontal-oscillator-AFC  sec-
tion in a TV receiver. A significant
difference is that the oscillator in a
color receiver operates at 3.58 mc
(compared to 15,750 cps in hori-
zontal stages) and is crystal con-
trolled.

The schematic diagram in Fig. 1
represents the control circuits used
in many modern color receivers. The
free-running oscillator is kept at the
correct frequency and in proper
phase by the incoming burst signal.
This synchronization is accom-
plished in the chroma sync-phase de-
tector by comparing the burst signal
(which is transmitted following each
horizontal sync pulse) with the set’s
3.58-mc CW signal. If the two sig-

Fig. 1. Colorsync circuits supplying CW signal to the X and Z demodulators.
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nals differ in frequency, a correction
voltage appears at TPl and is ap-
plied to the grid of the chroma refer-
ence-oscillator control tube, which
then shifts the frequency of the ref-
erence oscillator to match that of
the incoming burst signal.

The frequency -and-phase-con-
trolled 3.58-mc output of the refer-
ence oscillator is applied to the sup-
pressor grids of both the “X” and
“Z” demodulators. L1, C4, and R4
are a fixed phase-shifting network,
which alters the phase of the CW
signal being fed to the “Z” demodu-
lator. This signal, when compared
with the incoming chroma signal
(which appears at the demodulator
grids), produces the color-difference
signals. After amplification in the
R-Y, B-Y, and G-Y amplifier stages,
these signals are coupled to their
respective grids in the CRT.

If, for any reason (misalignment
or component failure, for example),
the 3.58-mc signal is off frequency
or out of phase, the resulting im-
proper demodulation generates in-
correct color on the screen of the
CRT. Here’s how you can correct
this fault when misalignment is to
blame.

Home Alignment

Any time a color receiver is serv-
iced, the two final steps should be a
check on the usable range of the
tint control and a check for proper
color synchronization. The tint con-
trol is useful for determining when
alignment of the chroma circuits is
necessary. This control should shift
the phase of the color signals 30° in
either direction. With a station sig-
nal, flesh tones should be obtained at
the center of the range and should
change from green to magenta as
the control is rotated. With a keyed-
rainbow color-bar pattern, the green
bar on the right side of the screen
should reappear on the left side
when the tint control is rotated from
one end to the other. If improper
tint-control range or poor color
synchonization is apparent, the fol-
lowing steps should be performed:

Minor Adjustments

1. Connect a color-bar generator to
the receiver’s antenna terminals.

2. Adjust the fine-tuning knob for
a normal color pattern on the
screen. (Use only enough gen-
erator output to obtain a pattern
of normal brilliance on the
screen.)
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Fig. 2. Normal pattern with keyed-rain-
bow generator connected to a receiver.

3. Preset the tint control to the
center of its range.

4. Using a short clip lead, ground
TP1. This prevents the AFPC
correction voltage from being
applied to the oscillator’s control
grid and therefore permits the
free - running (unsynchronized)
frequency of the oscillator stage
to be adjusted. TP1 is usually
accessible from the top side of
the chassis and is normally lo-
cated near the phase-detector
tube.

5. Adjust reactance coil A2 until
the color bars stand still or drift
slowly; this is often referred to
as a “zero beat” because the os-
cillator is then very near to the
3.58-mc burst frequency of the
generator’s signal.

6. Remove the jumper from TPI
and view the color-bar pattern;
it should now be in proper sync
—and holding.

7. Check the range of the tint con-
trol; if it’s still improper, set the
tint control to the center of its
range and adjust Al (the burst
transformer) until the fourth bar
is magenta in color. The proper
presentation of the keyed rain-
bow is shown in Fig. 2.

A complete and more detailed
alignment of these circuits can also
be performed in the home using the
same equipment in conjunction with
a VIVM,

Fig. 3. Correct pattern with blue and
green CRT grids shunted with 100K’s.

Fig. 4. Correct pattern with red and
green CRT grids shunted with 100K'’s.

Complete Alignment

A thorough alignment will very
seldom be required, unless someone
has been “twiddling” the slugs. But,
remember; a complete chroma align-
ment can be performed in the home,
and much time can be saved by not
taking the chassis to the shop. Usual
symptoms of misalignment are in-
correct colors or no color at all (the
oscillator may be dead). A thorough
alignment isn’t really difficult—nor
is it time consuming.

The following steps apply to all
color receivers that use a reactance
tube and a crystal-controlled oscil-
lator. (A few manufacturers have a
different oscillator circuit, and the
specific alignment information for
that set should be followed.) First of
all, the oscillator transformer should
be adjusted in the following manner,
to provide a 3.58-mc CW signal.
1. Connect the DC probe of a

VTVM (set to read negative
voltage) to the plate (pin 1) of
chroma sync-phase  detector
V2A; common lead of the meter
goes to ground.

2. With a short clip lead, ground
the grid of the burst amplifier
(pin 1, V1)—this prevents the
burst signal from being fed to
the phase detector where it

would cause erroneous indica-
tions.

e Please turn to page 108

Fig. 5. Correct pattern with red and
blue CRT grids shunted with 100K’s.
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a study of

LUMINANCE

CHANNELS

Spotlights of video activity from detector to picture tube.

by Norman D. Tanner and George F. Corne, Jr.

Color tclevision has in the past
few ycars become a most welcome
source of entertainment in many
American homes. And, indications
arc that many more people will soon

be buying color sets. This means the
technician should become more
familiar with all aspects of scrvicing
these receivers. Many articles have
been written to help the serviceman

understand the new and moditied
circuits used in color receivers.
However, it seems that most of these
articles have dcalt primarily with
chroma circuits. This is understand-
able, as the chroma circuits are
probably the most unfamiliar; how-
ever, a second group of circuits
(those in the luminance channel) is
necessary to produce a normal
black-and-white or color picture on
the screen. A closer examination of
the purpose and function of the cir-
cuits in the Juminance channel will
help you to determine if trouble
exists in these stages, and, if so,
what is responsible for this trouble.

Basically, the purpose of this
separate channel is to provide am-
plification and delay to the video
frequencies not containing color in-
formation. In most modern color re-
ceivers, one of two types of circuits
is found in the luminance channel—
the three stages of amplitication
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Fig. 1. Three-stage luminance channel has signal path divisions in plate circuit of first stage.
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shown in Fig. | or the two-stage ar-
rangement of Fig. 2. First, let’s ex-
amine the three-stage circuit and see
what effect it has on the luminance
video.

Three-Stage Luminance

The signal at the grid of the first
video amplifier is the composite
video waveform (with chroma sig-
nal) taken from the output of the
video detector. This first tube is a
conventional pentode amplifier and
is the final stage in which the com-
posite vidco appears intact. At the
plate of this tube, the signal is sep-
arated among five individual paths:
I. Tt is coupled to the grid of the
bandpass amplifier to extract the
chroma signal.

[t is applicd to the burst ampli-
fier to develop the color-synch-
ronizing signal.

3. It is fed to the sync circuits to

12

extract the vertical- and horizon-
tal-sync pulses.

4. It is supplied to the AGC cir-
cuits to develop an AGC bias
voltage.

5. The luminance signal (video) is
applied to the grid of the second
video amplifier for further ampli-
fication. It is the processing of
this signal we are discussing in
this article.

The signal at the plate of the first
video amplifier is approximately 50
volts peak-to-peak; however, the
amplitude at the grid of the second
stage is considerably reduced (no-
tice the low amplitude of W2). The
resistive divider network, in the grid
of the second stage, reduces the sig-
nal to a level within the operating
characteristics of the tube.

This sccond video amplifier stage
has very little gain; its main purpose
is to provide an impedance match

between the video signal and the de-
lay line. This stage is operated with
a positive grid voltage, which lowers
the plate impedance to match the
low impedance (1500 ohms) of the
delay line.

The delay line in the luminance
channel is necessary to delay the
video signal for a fraction of a sec-
ond, thus enabling the luminance
and chrominance signals to reach
the CRT at exactly the same time.
The chorma signal undergoes an
unavoidable delay while passing
through the narrow-band chroma
circuits. An error in the relative
phase of the luminance and chroma
signals would result in color infor-
mation being displaced to the left or
right of the monochrome signal as
shown on the CRT.

The following statement may be
a reiteration from past articles, but

* Please turn to page 103
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Fig. 2.

Two-stage circuit utilizes cathode follower for impedance matching to delay line.
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REPLACING A
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CRT

REMOVE 1
SCREWS

N
\'-

N,
7
%

—————
ev°<0
8 e

5\
N
(V
#

=
¥
N

7
P4

Here's a picture-tube jab that entails moee than
simply placing an order for aad installing a new
CRT. The exacting placemen! of a color tube’s mount-
ing strap, to match the cabinat brackets, can'i be ap-
proached without a well-plarned procedure firmly in
mind. The size and weigat f a color tube cko con-
tribute to the difficulty of the #ask.

The sequence of photos shown here contiins in-
structions and installatior. tips to prevent “bcexstrack-
ing” on the installation end physical realxmment
replacement tube. In cnd out of the cabinel once is
tough enough!

REMOVE 3/8"
BOLTS
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Initial preparation consists of iaking the chassis from the cab-
inet and removing all components—lateral magnet, purity coil,
convergence yoke, and deflection yoke — from the neck of
the tube, If you're not too familiar with the correct location
of the components, it's a good idea, before you remove them,
to make a visual and/or measurement check of their location

on the neck of the tube and in relation to ane another.

In some receivers (as here), you’ll find a metal flange sur-
rounding the tube. The flange serves as a mount and core
for the automatic degaussing coils (ADG). In other sets, this
flange is omitted, and the bracket ends are bare — see photo
4. If there is a flange, it will be necessary to remove four
1/4” screws and remove the flange from the cabinet in order to
gain access to the master mounting bolts of the CRT strap.

The next step is common-sense insurance — and good customer
relations — to prevent scraiching the cabinet. First, spread a
heavy, large-sized pad or blanket on the floor to protect the
cabinet. Also, prepare a similar cushion on which to place the
picture tube after it's removed from the cabinet — it's heavy.
Now, if possible, use two men to lower the cabinet carefully
onto the blanket, face down. I you're alone, be extra careful.

Now is the time to make sure you're wearing safety glasses! It's
also time to be especially careful not to rap the CRT with a tool
or any other heavy object. A CRT is fairly safe from implosion
when handled with the proper care, but be careful. Shown in this
photo are the four mounting brackets that hold the CRT strap;
they're held by eight 3/8” bolts {two at each of the brackets),
which must be removed to release the CRT from the cabinet.

LOOSEN
BOTH BOLTS

LARGE GLASS

. | BUMP INDICATES
il TOP OF TUBE
(BLUE GUN)

SOME STRAPS
HAVE SMALL
ALIGNMENT
HOLE

To lift the tube, plant your feet firmly. Notice that the feet
are placed next to the cabinet for extra support. Reach
down and grasp the CRT by two opposite bracketls: let your
fingers slip around the front of the tube as you start to lift.
As yocu lift, you must tilt the picture tube slightly to clear
the cabinet. If necessary, rest the tube gently on the
cabinet to get a better hold; then, set it down on the pad.

Before removing the strap from the CRT, inspect its physical
position. Observe the raised glass tabs on the bell of the
tube (see photo); these tabs are in line with the blue gun and
indicate the top center of the tube. Mark the position of the strap

at the tabs. Some straps have a small hole that may be
used for alignment. Loosen both of the bolts holding the strap:
this makes centering the strap on the new tube easier.

Install the strap on the new tube and return the assembly to
the cabinet. Position the blue gun toward the top of the cabi-
net (use bump on bulb as a guide). Start all eight mounting
bolts and be sure that the tube fits flush with the mask.
Black tape at each side will prevent stray light from enter-
ing. Tighten the eight bolts and set the cabinet upright. Check
the front to be sure the tube is centered within the mask area.

Install the ADG assembly, and remount the deflection compo-
nents. Leave the deflection-yoke clamp loose for purity adjust-
ments. Place the convergence components in their proper posi-
tion. (The correct positions — and measuremernts — uppeared on
page 33 of the September 1964 PF REPORTER.) Return the chassis
to the cabinet and connect all leads. Make purity and con.
vergence adjustments. Give the set a thorough operational check.

>




The antenna that challenges
NEW \gag&z‘ E loment ‘
TCOLOR-VE

B8Y

FING

Finco's Color Ve-Log challenges all competition on color or black and white reception and
stands behind this challenge with a ‘‘Guarantee of Supremacy’’. ® The swept element
design assures the finest in brilliant color and sharply defined black and white television
reception — as well as superb FM monaural and stereo quality. ® FINCO precision-
engineered features make these advanced-design antennas indispensable to good home
sight-and-sound systems. And, of course, they carry the famous unconditional guarantee
from the leading manufacturer in the field — FINCO. ®m Promote the Color Ve-Log
Antennas with pride, sell them with confidence, and profit handsomely.

One-piece cross-over drive line as-
sembly has no joints between adja-
cent driven elements. Eliminates
loose connections, shorts, broken
drive line sections. Polystyrene
snap-lock spacers, with center ‘air
insulator’ space.

Elements are made of triple thick
aluminum to stand up in severe

weather. Die stamped bracket fas-

tened with tough, thick-gauge rivet
holds proportional length sleeve

reinforcing shell into which ele-

ment fits.

First from Finco and exclusive —
double contact between drive line

and driven element bracket assem-

bly for perfect drive-line support
and electrical continuity. Positive
vibration-free, non-corrosive con
tact.

Boom reinforcing back up brackets
at elements add triple strength <o
the riveted assembly, mounted on
arigid, non-crushable 1" heavy
duty square boom. Boom rofled
square from 1%" diameter round
aluminum for increased strength.

Write for color brochure #20-307, Dept. 310 .
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all competitio

Finco’s byom-mast brzchket, rust-
proofed by zinc plate-gcld di-chro-
mate dip process, is “h= finest
available. 1t has positioned cleats
to assure sag-free positive direc-
tion of the antenna. Locgs tight.
Can't tilt. Antenna stays ir proper
position at all times.

High impact polystyrene insulators

are reinforced with strong alumi-

num shields. This gives quadruple
strength in supporting triple-thick

snap-in elements. Lifetime assem-

bly with fitted aluminum cup to
hold oversize aluminum rivet.

|

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

Featuring Finco's Exclusive Gold Corodizing

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

VL-7
7 element VHF-FM
7 driven elements
List price $23.95

R
o
l‘ﬁ;
AN
2 S——
VL-15
15 element VHF-FM
9 driven elements

6 parasitic elements
List price $46.95

SR
\ ‘@%,"i
b,,a-ll--:fr'
w— - yL-18

18 element VHF-FM
9 driven elements

9 parasitic elements
List price $54.50

The FINNEY Company * 34 Interstate Street - Bedford, Ohio

Circle 15 on literature card
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Available Now

Victor Color TV

Magnetism can cause impurities...

in the color picture—and unwanted color areas in the black and
white picture. In the home, as you know, magnetic distortions
may be caused by moving theset in relation to the earth’s magnetic
field or they can sometimes be caused by nearby electric appliances.

To“cancel” the magnetism and restore natural color...
Sl & ’g simply turn off the set, let it cool 4 or 5 minutes, then turn it back
,W;:_JJ E F“ “M_»e=——  on. That’s all—no more need for a separate degaussing coil! The
[ orrvo - RCA Victor Automatic Color Purifier acts every time the set is turned
!_/E” oy y E on from a cool start. Color is bright, sharp, true—free of impurities
caused by magnetism. The RCA Victor Automatic Color Purifier
also removes unwanted color areas from the black and white picture.
Here’s another major “first’* from RCA Victor that can give you a
profitable advantage in extra sales . . . and in service savings!

SEE WALT DISNEY'S “WONDERFUL WORLD OF COLOR,” SUNDAYS, NBC-TV NETWORK
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~ degausses itself'!

Gives you 3 big advantages!

Floor models always ready
for best color picture!

Ever lost a sale because your floor
demonstrator needed degaussing?
The RCA Victor Automatic Color
Purifier cleans up that problem
. . . helps make the sale easier for
you. And with a swivel or caster
model, you can quickly demon-
strate how color TV can now be
moved about without worry of
magnetic distortion!

Faster, easier setup
in customer’s home!

The RCA Victor Automatic Color
Purifier eliminates the need for
you to perform time-consuming
degaussing when you deliver the
new Mark 10 color TV set. This
makes setup faster, easier. . . free-
ing you for more profitable TV
servicing. The Automatic Color
Purifier is standard on all Mark
10 models except the price leaders.

Reduces unprofitable
callbacks!

The RCA Victor Automatic Color
Purifier will end those degaussing
“nuisance’’ calls that can eat up
service time and profits. They’re
a nuisance to customers, too! In-
creased customer satisfaction is
sure to follow from this new RCA
Victor “first” —and remember, a
satisfied customer is very often
your best salesman.

“‘HIS MASTER'S VOICE"™

Make sure you get your share of the big Color TV
sales forecast for’65...get with RCA Victor!

The Most Trusted Name in Television

Tmk(s)®

SEE THE RCA COLOR TV CENTER AT THE WORLD'S FAIR
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CHROMA

REFERENCE
and

CONTROL
CIRCUITS

Analysis of the color oscillator
and Associated stages.

by Thomas A. Lesh

Although most color-signal cir-
cuits have been greatly simplified
and improved through ten years of
color-TV evolution, the chroma ref-
erence oscillator and its control
stages are still essentially the same
as in the earliest color sets. Manu-
facturers who have tried simpler sys-
tems have gone back to the original
type of control loop using a reac-
tance tube and dual-diode phase de-
tector.

The schematic in Fig. 1 (based
on RCA Chassis CTC15) shows a
typical example of this highly stable
circuit in its present form. To gain
a detailed understanding of its op-
eration, let’s begin by considering
its function.

The use of a chroma reference
oscillator makes it possible to elim-
inate the 3.58-mc color subcarrier
from all but a brief segment of the
transmitted color signal, thus remov-
ing a potentially troublesome source
of beat-frequency interference. Only
the sidebands of the chroma signal
are broadcast continuously; a sub-
stitute carrier, generated by the ref-

erence oscillator of the receiver, is
mixed with the sidebands to permit
demodulation.

The locally generated subcarrier
must have exactly the same fre-
quency as the signal produced in the
transmitter (3.579545 mc); further-
more, the original and regenerated
subcarriers must agree in phase
within +=5°, so that phase modula-
tion of the sidebands may be ac-
curately detected.

This high degree of precision is
accomplished by using a crystal-type
reference oscillator, stabilized by a
closed-loop control system that is
sensitive to minute amounts of drift.
The synchronizing signal for the
control system is a short burst of
the original subcarrier, transmitted
during the horizontal blanking peri-
od when no interference can appear
in the picture. Only about 8 cycles
of the subcarrier signal are included
in each burst; the control system
must keep the oscillator locked in
during the approximately 220-cycle
intervals between the subcarrier
color bursts.

Fig. 1. Feedback control loop including phase detector and reactance tube.
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Phase Detector

The error-sensing portion of the
control system is a dual-diode phase
detector (V1 in Fig. 1), which com-
pares the burst signal with the output
of the reference oscillator, and de-
velops a DC voltage proportional to
the phase or frequency difference
between these two signals. The
phase detector is basically similar to
those used in certain types of hori-
zontal AFC systems, except that it
is designed to accept 3.58-mc sine
waves instead of low-frequency saw-
tooth and pulse signals.

The plate of one diode section is
tied to the cathode of the other, and
a sample of the reference-oscillator
signal is fed to this common con-
nection. A low-resistance path to
ground (through R3, in the circuit
of Fig. 1) keeps the average value
of the signal voltage close to zero.

The burst signal, after being
stripped away from the rest of the
chroma signal, is coupled to the op-
posite side of the phase detector via
T2. Since the secondary of this
transformer is center-tapped, the
burst signals applied to diodes V1A
and V1B from opposite ends of the
secondary are 180° apart in phase.
Their peak - to - peak amplitude is
generally from two to four times
that of the oscillator sample signal.

Cl and C2 become charged in
proportion to the amount of conduc-
tion through V1A and VIB, respec-
tively. These charges are of the
proper polarity to reverse-bias both
diode sections during the intervals
between bursts. In these intervals,
the capacitors slowly discharge
through the matched pair of resis-
tors R1-R2 to ground, via network
C5-R7-C7. The direction of current
is from C1 through R1 to ground in
the A side of the circuit, and from
ground through R2 to C2 in the B
side. Equal conduction of both
diodes results in equal and opposite
discharge currents, yielding a net
output voltage of zero at point C.
Whenever the circuit becomes un-
balanced, the output shifts away
from zero—in a negative direction
if diode A conducts more than diode
B, or in a positive direction if B
conducts more than A.

The reference-sample voltage lags
the actual output voltage of the
oscillator by nearly 90°, since the
impedance of the coupling circuit
C3-R3 consists mostly of capacitive
reactance. (X, at 3.58 mc is over
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4K, whereas R equals only 220
ohms.) The control system seeks to
maintain the phase of this sample
signal midway between those of the
two burst-signal inputs to V1--ie.,
lagging one burst waveform by 90°
and leading the other by the same
angle.

Fig. 2 contains a group of simpli-
fied waveform drawings that will
make it easier to visualize how a
change in oscillator-signal phase can
cause unbalanced conduction of the
dual-diode circuit. The large and
small waveforms depict the burst
and reference inputs to diode A;

their relative amplitudes and DC
levels are an approximation to actual
operating conditions. The inputs to
diode B can be visualized by turning
Fig. 2 upside down and interchang-
ing the PLATE and CATH labels on
the waveforms.

The shaded areas in the drawings
represent the intervals during which
the plate of a diode is positive with
respect to its cathode, and the diode
can conduct. Note that these con-
duction periods are lengthened by
increasing the phase difference be-
tween the burst and reference sig-
nals.
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When the reference signal leads
the burst signal on diode A by 90°
(middle waveform), it lags the burst
signal on diode B by the same angle.
Therefore, the conduction periods
are equal for both diodes, and the
output voltages cancel each other.

If the reference oscillator tends to
run too slowly, the leading phase
angle of the reference signal on
diode A becomes less than 90° (top
waveform), and conduction of this
diode is reduced. At the same time,
the reference signal on diode B be-
gins to lag the burst signal by more
than 90°, and B conducts more than
before. The resultant output is a
positive correction voltage that acts
to advance the oscillator phase. If
the oscillator tries to run too fast,
the dual-diode circuit becomes un-
balanced in the opposite direction,
and a negative correction voltage is
produced.

Only 1 mv change in correction
voltage will advance or retard the
oscillator phase by over 90°. The
control system has sufficient range
to correct deviations ranging from
a minor phase shift to a frequency
error of several hundred cps.

Reactance Tube

The output of the phase detector,
filtered by C5-R7-C7, is applied to
the grid of the oscillator-control tube
(the triode section of V2). This
stage is wired as a reactance-tube
circuit; in effect, it places a variable
capacitance across the tuned tank of
the oscillator. The amount of capaci-
tance is adjusted by varying the grid
bias of the reactance tube to in-
crease or decrease its average plate
current.

The capacitive effect of the stage

PHASE
DIFFERENCE

s
e %?\ /71\ 1, ey
‘|
\ PLATE
I 1BURST)

CATH
(REF)
s

PLATE
| BURST

CATH
(REF}

\ PLATE
¥ (BURST)

GREATER
THAN 90°

Fig. 2. Diode conduction increases as
the phase angle becomes greater.
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18 established by the signal path
through it, which is unique: both the
input and output are via the plate
circuit. We can make sense out of
this apparent paradox by observing
that we are primarily interested in
the relationship between input volr-
age and output current. To simulate
a variable capacitor, we wish to pro-
duce a current that will lead the
tuned-tank voltage by 90°. Here’s
how it’s done:

The signal voltage from the os-
cillator grid circuit is fed back to the
plate of the reactance tube, and thus
is impressed across network C4-R4-

C5. At 3.58 mc, the capacitive re-
actance of C5 is negligible, but that
of C4 is over 10K ohms—much
greater than the resistance of R4.
Consequently, C4 is the main factor
in determining the current through
the network. This current, being
primarily capacitive, leads the ap-
plied voltage by nearly 90°. A volt-
age in phase with the current is
developed across R4—i.e., between
grid and ground. The plate current
of the tube is forced to fluctuate in
phase with the grid voltage; there-
fore, it leads the applied plate volt-
age.
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Tank-circuit elements active at
3.58 mc are shown in Fig. 3. The
crystal oscillator is designed to
resonate slightly above the desired
operating frequency, and the parallel
capacitance supplied by the react-
ance tube slows down the oscillator
as required for correct tuning. Ac-
curacy of tuning is increased by in-
cluding a parallel LC network (or
simply an RF coil, in some designs)
in the plate circuit of the reactance
tube.

Reference Oscillator

In most sets built during the last
few years, the crystal is connected
between the screen grid and control
grid of the oscillator tube. A signal
is impressed on the screen grid and
coupled back to the control grid,
undergoing a 180° phase shift in
each step of the process; thus, it re-
turns to the control grid in the
proper phase to reinforce the oscil-
lations.

Output signals are taken from the
plate circuit of the pentode oscil-
lator tube; this arrangement mini-
mizes loading of the oscillator by
the output circuitry. The two most
popular types of output connections
are shown in Fig. 4.

The first circuit, used by many
manufacturers, contains a single-
tuned output transformer. One sec-
ondary winding supplies reference
signals to both demodulators—fed
directly to the X circuit, and via a
phase-shift network to the Z circuit.
The phase shift induced in the Z
channel is fixed at approximately
70°. Note that the outputs are ap-
plied to the suppressor grids of the
6GY6 demodulator tubes, which
function as secondary control grids.

The second circuit in Fig. 4 is
the latest version of Zenith’s beam-
switching demodulator system. The
oscillator transformer has two in-
dependent center-tapped secondary
windings that are individually tun-
able; so there are four outputs,
phased at approximately 0°, 90°,
180°, and 270° with respect to
burst.

REACTANCE TUBE
0sC
_I:“ W > GRID
10 =
mmf
= E----., 0sc
1 82 SCREEN
= Immf

Fig. 3. Reactance tube acts as capaci-
tive shunt across the tuned tank.
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Adjustment and Troubleshooting

One operating control and three
or more service adjustments directly
affect the functioning of the chroma
reference system; thus, a check on
these adjustments should receive
high priority in cases involving
wrong colors, a loss of color sync,
or a complete absence of color.

In some instances, an apparently
dead oscillator can be restarted by
a simple touchup adjustment of the
reactance-tube plate coil (L1 in Fig.
1); or, a trial alignment may help
solve a serious sync problem by re-

vealing that the oscillator is being
thrown off frequency by a defective
phase detector.

Correcting some complaints of
poor color fidelity may involve noth-
ing more than instructing the custo-
mer in the proper adjustment of the
hue (tint) control. This component
serves as a convenient set-point ad-
justment for the chroma reference
system—providing a means to ad-
just the phase of the oscillator sig-
nal so it will mesh properly with
the chroma sidebands at the demod-
ulators. The immediate effect of the
control is to shift the phase of the
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burst signals applied to the phase
detector; this is done either by slight-
ly detuning the burst transformer or
by modifying a phase-shifting net-
work in the plate circuit of the
burst amplifier.

Chroma-sync alignment should be
tried if the hue control has insuf-
ficient range to restore normal color
rendition—assuming that all hues
are visible (though out of place) in
a color-bar pattern, and all tubes in
the reference section are okay. The
exact alignment procedure is ex-
plained elsewhere in this issue, so
only a few pertinent reminders will
be given here.

The first step is to make sure the
oscillator is able to operate at the
correct frequency, with reasonably
good stability, without being con-
trolled by the phase detector. This
can readily be checked by disabling
the correction voltage fed to the re-
actance tube, and then attempting to
adjust the oscillator.

The method used to clamp the re-
actance-tube grid at zero volts DC
for this test must not interfere with
the RF operation of the stage. Thus,
a grounding jumper may be con-
nected to point C (or to some point
in the burst amplifier, if so recom-
mended in service data), but not
directly to the reactance-tube grid.

All color-sync adjustments should
be made with an eye to final results;
the “correct” oscillator phase is that
which produces the proper sequence

of colors on the CRT. A
CHROMA SIGNAL
FROM CHROMA
10 BANDPASS AMP
CHROMA REFERENCE PHASE DET X
0SC DEMOD
6GY6

TO PHASE DET

CHROMA REFERENCE

R-Y DEMOD
65H8
Lo
Sl #
65H8
_L _L B-Y DEMOD
= |mmf mmf

Fig. 4. Two types of circvits used to
couple CW signals to demodulators.
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WORLD OF COLOR

The tinted receiver often

colors up clues—and minds!

by Wayne Lemons

Somewhere in the shadowy past,
every technician has had his own
especially embarrassing moments
with color TV. Here are a few that
still make me blush just writing
about them.

One of my most painful experi-
ences with color TV was my first
attempt to change a color picture
tube. There was no question that
the old one was defective; that is,
there was no question when, after I
had worked more than three hours
in the color circuits, an upstart high
school kid asked me if all three guns
in the picture tube shouldn’t be lit.
I said, “Sure,” and he said, “Well,
they’re not.” That simple observa-
tion made it perfectly clear why I
couldn’t get any red in the picture.
But this was only the beginning.
This first picture-tube job left me
with mixed emotions: 1 was almost
hoping that the customer would de-
cide not to have the tube put in—
on the other hand, I could use the
money and, by all means, the ex-
perience. I got the go-ahead and
proceeded to order a new tube.

I carefully marked every fixture
of the old tube, laid the set on its
face in the middle of a blanket,
struggled with the picture-tube
mountings, and finally got the tube
disengaged from some rather re-
luctant brackets.

Cautiously, I inserted the new
tube. I then attached all the coil as-
semblies, brackets, and rings on the
neck in measured position, returned
the chassis to its moorings, and
turned the set upright.

As the set warmed up, the raster
that blinked its way into the world
was horrible—it seemed to be a
classic case of impurity. Wielding
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my new degaussing coil, I religiously
demagnetized everything but the
speaker (and maybe a little bit of
it too!), but the impurity was still
there. I worked the yoke back and
forth, checked the position of the
convergence coils, and tediously
positioned the purity rings. I man-
aged to move the impurity from one
part of the screen to another, but
none of my extraordinary efforts
made any headway toward eliminat-
ing it.

After a few hours of twiddling
controls, reading instruction man-
uals, and cursing under my breath
the day that color was invented, 1
fell on the colossal idea of calling
the picture-tube distributor. “Needs
degaussing,” he said and hung up
the phone—a mite too quickly, it
seemed to me.

I retrieved my degaussing coil
from the corner where I had thrown
it and, wearying of holding it in
position, hung it from a wooden
stick secured on top of the set by
the weight of a signal generator. 1
left the colorful pattern churning on
the screen and slipped out for a cup
of coffee.

Returning to the shop some
twenty minutes later, I was startled
by a small crowd gathered in front
of the place. Somecone recognized
me as “that fool TV man” and
yelled, “Yer shop’s on far!” Sure
enough, a telltale odor and ugly
smoke hung over the area around
the color set. My poor plastic-
coated $24.95 degaussing coil was
suffering from the heat like a polar
bear in the African jungle. Color
purity? Not a bit better.

Luckily, T called the local service
manager for one of the better known

brands; after 1 told my story, he
clued me in. “I'll bet it’s not the
tube,” he said. “You just didn’t
check DC convergence; I'll wager
that it's way off.” I hadn't, and it
was. After five minutes spent rough-
ing in the convergence with a dot
generator and just a little mancuver-
ing of the yoke, you never saw such
purity!

Moral: Don’t try for perfect pur-
ity until you rough in the DC con-
vergence—then go through the
whole purity-convergence procedure
another time or two.

Another Bad CRT?

While I'm on this picture-tube
kick, T may as well make another
“true confession.” This happened so
recently that the memory still burns
in the pit of my stomach like an
unbuffered pill.

The set was an RCA CTC-12,
and the original problem was arcing
inside the picture tube. I ordered a
new tube and carefully installed it.
There was now no arc, but the
brightness increased very slowly and
never really attained that “new-set
sparkle” we like to advertise. “Oh
no!” I muttered. “They’ve sent me
a bad tube!” I grabbed an old pic-
ture-tube checker that had been
adapted for color-tube checking. It
showed all three guns to be “low
and slow.” I returned the tube, with
a few unkind remarks to the dis-
tributor salesman, and asked for
another.

When the new tube arrived the
next day, I installed it. There was
the same trouble—slow warmup,
low brightness. When I checked the
second CRT, all guns measured
“low.” T was boiling as I called the
head man at the distributorship.

“What kind of CRT checker are
you using?” he asked. I told him.

“That kind nearly always checks
color tubes ‘bad’,” he said.

I told him I thought he was hedg-
ing. “The raster is dim and slow to
get any brightness at all,” I argued.

“But doesn’t it scem a little fishy
that two new tubes in a row arc giv-
ing exactly the same trouble?” he
asked.

I admitted that it was and prom-
ised to check some more. I started
by asking myself what else could
cause the trouble. I even went so
far as to consult the schematic. The
brightness control is in the 12BY7
video-amplifier circuit (Fig. 1); had
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