COLOR MANUAL CM-102
FOR MODELS USING THE 26KC20 AND 26KC2OQS CHASSIS

MODEL AND CHASSIS INFORMATION

Model Space Command Type Chassis Picture Tube
5005Y2 Table 26K C20 21FBP22
5010R2,W2 Table 26K C20 21FBP22
5025R2,W2,M2 Console 26KC20 21FBP22
5027R2,W2 Console 26K C20 21FBP22
5030E2,R2,W2,M2 Console 26KC20 21FBP22
5036M2,R2 Console 26K C20 21FBP22
5041W2 Console 26KC20 21FJP22
5051H2 Console 26K C20 21FJP22
5061H2 Console 26KC20 21FJP22,
6015W2,R2 “400” Table 26KC20QS 21FBP22
6025M2,R2,W2 “400” Console 26KC20QS 21FBP22
6027R2,W2 “400” Console 26KC20QS 21FBP22
6030E2,M2,R2,W2 “400” Console 26KC20QS 21FBP22
6036M2,R2 “400” Console 26KC20QS 21FBP22
6041W2 “400” Console 26KC20QS 21FJP22
6051H2 “400” Console 26KC20QS 21FJP22
6061H2 “400” Console 26K€20QS 21FJP22
7100W2 Combination 26K€20 21FBP22

9H20LZ4 .»
4K21 !
7500W2 “400” Combination 26KC20QS 21FJP22
12K25Z
: TK31Z
T5510R2,W2 — Table 26KC20 21FBP22
T5520M2,R2,W2 — Console 26KC20 21FBP22
T5526R2,W2 — Console 26KC20 21FBP22
T6520R2,M2,W2 “400” Console 26KC20QS 21FBP22
T6526R2,W2 “400” Console 26K C20QS 21FBP22

Suffix Q following the chassis number identifies a receiver equipped with Zenith’s Space
Command remote control. REFER TO SERVICE MANUAL SP-10 FOR INFORMATION
NOT INCLUDED WITHIN THE COLOR MANUAL. Suffix “U” following the chassis
number indicates the receiver is factory equipped with a UHF continuous tuner. For serv-
ice information concerning high fidelity equipment used in combination models, refer to
Service Manual HF-10.

ZENITH RADIO CORPORATION

6001 DICKENS AVENUE ¢ CHICAGO 39, ILLINOIS
price $1.00



SPECIFICATIONS

MODELS USING COLOR CHASSIS
26KC20 and 26KC20QS

PICTURE TUBE

21FBP22 or 21FJP22 (Frosted, Bonded

Safety Glass)

POWER REQUIREMENTS
120 Volts, 60 Cycle AC.

POWER CONSUMPTION

PVAChassis .. ... .335 Watts.
With Space Command. .. .385 Watts.

INTERMEDIATE FREQUENCIES
Sound, 41.25 MC.
Video, 45.75 MC.

Color Sub-Carrier 42.17 MC (3.58 MC
Below Video IF Carrier)

AUDIO OUTPUT WATTAGE
2.8 Watts Undistorted.
5.0 Watts Maximum.

FUSES
None used. Overload protection provided
by circuit breaker

INPUT IMPEDANCE
300 Ohms Balanced to Ground.

TUBE AND DIODE COMPLEMENT

Vi 6GK5 RF Amplifier

V2 6EAS8 Converter

V3 6EH7 1st IF Amplifier
V4 6EH7 2nd IF Amplifier
V5 6EJ7 3rd IF Amplifier

Cathode Follower
1st Color Amplifier

Y (Luminance) Amplifier

V6 GHLS §

V7  12GN7

Sound-Sync Amplifier

V8, .ohls §Sound Limiter

V9 6BN6 Sound Discriminator
V10 6BQ5 Sound Output
Vil 6BA11 Sync-AGC—Vertical Osc.
V12 6HES5 Vertical Output
2nd Color Amplifier
Vs aRES Color Killer
Vi4 6JHS8 B-Y Demodulator
V15 6JHS8 R-Y Demodulator
V16 6CN7 (Phase Detector

|Horizontal Control

V17 6FQq orz Horizontal Oscillator—Disch.

6CG7

V18 6HF5 Horizontal Output
Vi9 1V2 Focus Voltage Rectifier
V20 3AT2 High Voltage Rectifier
V21 6DW4 Damper
V22 6BK4 High Voltage Regulator
V23 6EWS6 Burst Amplifier

AFC Phase Det.
vie T EACC-Killer Phase Det.
V25 6GHS8

3.58 MC Color Oscillator
Reactance Control

V26 21FBP22  Picture Tube
or

21FJP22  Picture Tube, Bonded
103-23 Picture Detector
103-23 Snd/Sync Detector
103-28 3.58 MC Oscillator Crystal
212-37 Low Voltage Rectifier
212-37 Low Voltage Rectifier
212-25 Selenium Rectifier
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INSTALLATION

linearity, focus, etc.

adjustments.

Upon installation of the color receiver, the picture tube shadow mask area should be demagnetized
in the position in which the receiver will be viewed. This procedure is given under “Adjustments.”
Also, the receiver should be checked for proper purity, convergence, black-and-white tracking, height,

All adjustments on the color receiver have been accurately set at the factory.

However, if observation of the picture displayed indicates a “touch-up” of some adjustment(s) are
necessary, they should be performed with the receiver in the location where it will be viewed, ac-
cording to the procedure(s) given under “Adjustments.” Moving the receiver to a new location will
necessitate demagnetizing the picture tube and possibly “touching-up” purity and convergence

LOCATION

The Color receiver should be located in an area
of the room where sunlight or other bright room
light will not fall directly on the TV screen. Sun-
light reflecting onto the face plate of the picture
tube or room light falling directly on the screen
tends to wash out the colors causing them to
appear weak or faded. A color receiver should
never be “built-in,” placed near radiators, or in
front of heating vents.

Electric clocks, telephones, antenna rotators,
etc. should not be placed on top of the cabinet.
These devices may produce undesirable effects
in the picture. The bell on the cabinet back pre-
vents the receiver from being placed too close
to walls. If an extension cord is necessary, it
should be capable of adequately carrying 500
watts of power.

VIEWING

The receiver location should be selected for con-
venient viewing from a distance of approxi-
mately 8 ft. It should be possible to adequately
darken the room for best viewing comfort. The
reproduction of a black and white picture on a
color receiver will not be as bright as on a mono-
chrome receiver. The amount of light output
from a normal color picture tube is less than
that from a black and white tube.

ANTENNA REQUIREMENTS

Antennas used for monochrome reception may
not be adequate for good color reception. One of
the requirements for best color reception is a
broad band antenna. Also, the frequency re-
sponse across the entire channel or range of

channels should be essentially flat. Some anten-
nas of the Yagi type do not meet the require-
ments for good color reception and should not
be used. Built-in and Indoor type antennas do
not meet the requirements. If a new antenna is
to be installed, extreme care should be exercised
in orienting the antenna and dressing the lead-in
wire.

The Conical type antenna has a good broad
band response and will be satisfactory for color
reception in some areas. However, it is suscept-
ible to reception of reflected signals (ghosts)
which may be picked up on the sides or from the
rear of the antenna. The Conical antenna is not
extremely directional and should not be used in
a “ghosty” area. In-Line type antennas are also
broad band and more directional than the Coni-
cal type.

If the transmitting antenna is in close proximity
to the receiver (i.e. metropolitan areas), an over-
load condition could be encountered causing
cross-modulation or other forms of distortion. A
problem of this nature may be solved by insert-
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Figure 1—300 Ohm Attenuator Pad.
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ing a resistance pad (attenuator) between the
lead-in and the receiver input terminals. A resist-
ance pad (attenuator) can be easily constructed
as shown in Figure 1.

For 6db attenuation, Rq—890 ohms,
Rbp=110 ohms

For 12db attenuation, Rq=495 ohms,
Rbh=275 ohms

For 18db attenuation, Rgq =380 ohms,
Rbh=575 ohms

Use resistors with values closest to the required.

Antenna orientation is far more critical for color
reception than for black and white reception.
Some positions of the antenna may provide ade-
quate black and white reception but result in
weak or complete absence of color. If a new an-
tenna is being installed, it should be oriented
during a color program for best color reception.
If the signals from more than one direction can-
not be received satisfactorily, an antenna rotator
may be required.

Many TV boosters and multiple distribution sys-
tems have inadequate bandwidth and response
characteristics for satisfactory color reception.
Before installing or connecting to such a system
in a hotel, motel or store, be sure the amplifying
system has adequate response for color reception.
In noisy areas, the use of 75 ohm co-ax lead-in
may be desirable. If used, it should be properly
matched to the 300 ohm input of the tuner with
a 75 ohm to 300 ohm matching transformer at
the receiver antenna terminals. Also, a 300 ohm
to 75 ohm matching transformer should be used
at the antenna-to-coax connection for 300 ohm
balanced antennas.

Standing waves on a 300 ohm antenna lead-in
wire may cause undesirable effects during color
reception while having little or no effect during
black and white reception. The lead-in wire
should be properly matched to the receiver and
to the antenna to eliminate this possibility To

should service the receiver.

points where high voltages exist.

WARNING

Extremely high voltages are present in the color television receiver. Only
qualified technicians thoroughly familiar with high voltage precautions

Exercise necessary precautions when making measurements or handling the
picture tube. Before attempting to remove the chassis or picture tube from
the cabinet, discharge the picture tube second anode, anode lead, and other

determine if standing waves are present, slide a
piece of tin foil (wrapped around the lead-in
wire) along the lead-in wire from the receiver
antenna terminals toward the antenna. If the
signal increases in intensity, standing waves are
present. Fasten the tin foil on the lead-in wire
with tape at the position of best picture.

CUSTOMER INSTRUCTION

After the Color receiver has been installed, the
Operating Instruction book, packed with every
color TV set, should be reviewed carefully with
all who will operate and use the receiver The
expected performance should also be thoroughly
explained to help them understand and appre-
ciate their new color receiver. If possible, this
should be done during a color program or with
the aid of a color bar generator.

Color Programming
Be Sure The Customer Knows

Color programs may be telecast “live,” “on film,”
or “video taped.” In some cases the film or taped
program may not be as clear or sharp as a live
program. This is because color values are
changed by both film and tape. Also, color pro-
grams televised outdoors may not compare in
quality to “live” programs telecast from inside
studios because of the difference in lighting
conditions.

If color programs are being transmitted on more
than one channel in the area, it may be neces-
sary to slightly retouch some of the tuning con-
trols when switching from one color program to
another or, when initially tuning-in a color pro-
gram. Programs vary in color quality depending
on the source of origination.

A program listed in the local newspaper or TV
Guide as being in color may actually be trans-
mitted in black-and-white only since changes in
programming plans are sometimes unavoidable.
If in doubt, check with the transmitting station.




ADJUSTMENTS

adjustments.

Adjustment of picture centering, size and linearity have an effect on purity
and convergence. A mere “touch-up” of these adjustments may cause im-
purity or misconvergence in some area of the raster. Therefore, if it is neces-
sary to readjust these controls, purity and convergence adjustments may be
required. Be sure the receiver has been demagnetized before making any

CUSTOMER CONTROLS

On-off, Volume, Contrast, Brightness, Treble,
Bass, Vertical and Horizontal Hold controls are
typical customer operating controls and are ad-
justed in the same manner as on black and white
receivers. The operation of the two additional
controls on the color receiver, Hue and Color
Level, should be thoroughly demonstrated to the
customer, preferably during a color program. If
a color program is not being telecast, a display of
color bars can be used.

HUE

The Hue Control is a color selector control and
should be adjusted for correct color reproduc-
tion. Facial tones are a guide for proper adjust-
ment. If correct facial tones are obtained, all
colors should be true.

COLOR LEVEL and COLOR OFF SWITCH

The Color Level control adjusts the vividness or
depth of color Adjust this control for proper
color intensity. On the rear of the color control
is a push-On and pull-Off switch to render color

On or Off without disturbing the setting of the
Color Level control.

Color “confetti” may appear across the entire
picture if a very weak or noisy signal is being
received. Placing the Color Off switch in the Off
position makes it possible to view the program in
black and white.
AGC

The physical location of this adjustment is
shown in Figure 2. If it is set too far to the right,
picture overload will exist, resulting in a very
dark contrasting picture usually accompanied
by “picture tearing” or loss of horizontal sync.
If the AGC adjustment is set too far to the left,
weak or complete loss of video may exist.

To adjust, tune in the strongest TV channel
available and slowly turn the AGC adjustment
to the right until a point is reached where the
picture distorts and buzz is heard in the sound.
At this point, the picture becomes dark and pulls
horizontally; then turn to the left and set at a
point comfortably below the level of buzz, pic-
ture distortion, and/or improper sync.

DEPENDING ON PARTICULAR MODEL,
CONTROL PANEL IS MOUNTED VERTICALLY .
OR HORIZONTALLY AS SHOWN.

| —HuE
VERTICAL COLOR LEVEL, ®
LINEARITY COLOR OFF SWITCH
HUE A
X < / . -
TO REMOVE CONTROL
PANEL SUBCHASSIS FROM
ESCUTCHEON, REMOVE
O @ THESE TWO SCREWS
® @

®

o

©

o L CONTRAST
\ @\\@<\ COLOR KILLER AD)J.
l A

N \ ible through
Hole in Contrast
/ vmﬁm BRIGHTNESS Knob or Shaft Hollow)
FRINGE LOCK VERTICAL SIZE
(Accessible through Hole HORIZONTAL (Accessible through COLOR LEVEL,

in Vertical Hold Knob COLOR OFF SWITCH

or Shaft Hollow)

HOLD (AFC) Hole in Brightness

Knob or Shaft Hollow)

Figure 2—Controls and Adjustments Behind Lower Panel Door
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FRINGE LOCK

The Fringe Lock adjustment is made to achieve
best possible picture synchronization under weak
or noisy signal conditions. See Figure 2 for phys-
ical location. Before adjusting, be sure AGC ad-
justment is properly set according to the proced-
ure in this section. In fringe and/or noisy areas,
the best adjustment will be at or near full clock-
wise position. In areas where both local and
fringe signals are received, a compromise setting
may be necessary .for best overall performance.
For adjustment, proceed as follows:

1. Turn the Fringe Lock adjustment fully clock-
wise. Adjust the Vertical and Horizontal
Hold controls and check operation of the re-
ceiver for normal sync action when the tuner
is switched from channel to channel (the
Hold controls should be positioned so the
picture remains “locked-in” when switching
channels)

2. At this point, if the picture jitters or shows
evidence of delay, tearing, split phase, ete.,
turn the Fringe Lock counterclockwise, a few
degrees at a time, each time readjusting the
Hold controls and switching from channel to
channel until normal sync action is obtained.

RASTER TILT

If the horizontal scanning lines are tilted, the
deflection yoke must be repositioned. Loosen the
yoke retaining bolt and adjust for correct posi-
tion. See Figure 3. When positioning the yoke,
do not slide it along the neck of the tube or
purity will be affected.

The horizontal scanning lines should be parallel
to the picture tube mask. When tightening the
retaining bolt, carefully observe the scanning
lines to avoid accidental tilting of the yoke.

PICTURE CENTERING

Picture centering should only be necessary if the
picture tube is replaced. If picture centering is
required for some other reason, convergence or
purity may be affected by the adjustment of the
centering rings if re-centering is attempted after
all other adjustments are completed.

Do not adjust the Centering Rings to compensate
for poor vertical size and/or linearity

e —————————————————————————————————————

Two picture centering rings are mounted inside
the deflection yoke, each ring being controlled
by a pair of strings which are joined together to
form a loop. See Figure 3 for location. The two
loops are accessible from the rear of the deflec-
tion yoke. The loop at the top side of the yoke
is connected to one ring, and the other loop at
the lower side of the yoke is connected to the
other ring. Both rings have “stops” and there-
fore, the looped strings cannot be pulled out. Be
sure the picture is properly centered before final
adjustments of purity and convergence are com-
pleted. To center the picture, alternately pull the
string on either side of the loop straight back
from the deflection yoke. When pulling the loops
to center the picture, be sure the convergence
yoke components are not shifted from their cor-
rect position.

After centering is accomplished, check for cor-
rect positioning of the convergence yoke assem-
bly to be sure the coils are properly seated in
their mountings and the assembly correctly posi-
tioned. Otherwise, good convergence may be ex-
tremely difficult to achieve or the entire proced-
ure may have to be repeated when the coils are
repositioned into place. See Figure 3.

VERTICAL SIZE and LINEARITY

The Vertical Size and Linearity adjustments are
located behind the operating control panel. The
Vertical Linearity adjustment is accessible
through a small hole in the panel. See Figure 2
for location of Vertical Linearity and Size ad-
justments.

These adjustments should be set for correct ver-
tical size and linearity with the picture approxi-
mately 15” beyond the top and bottom limits of
the mask. If they are readjusted after conver-
gence adjustments are made, a repeat conver-
gence adjustment may be necessary

WIDTH

The horizontal sweep section provides ample
width, eliminating the necessity of having a
width control. However, should a slight increase
in width be desired, move the Blue lead (which
connects from the horizontal sweep transformer
to the terminal strip on top of the chassis next to
the high voltage cage) from the end (blank) ter-
minal connector to the connector adjacent to it.
In this position, a capacitor shunts the horizontal
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deflection windings, providing an increase in
sweep of approximately one-half inch. See Fig-
ures 30 and 32.

AFC

The automatic frequency control adjustment is
the front panel operating control marked Hori-
zontal Hold. The control is equipped with stops
that limit knob rotation to approximately 270
degrees. To adjust the AFC, remove the knob
and turn the shaft to a position where it is vir-
tually impossible to lose horizontal synchroniza-
tion when switching from channel to channel.
In this position, replace the knob with its pointer
centered between the stops.

BUZZ

The Buzz adjustment is set for minimum buzz in
the sound channel. With the receiver properly
tuned to a TV station, adjust for minimum buzz.
This setting will be near mid-range. See Figure
30 for physical location.

FOCUS

The Focus adjustment is a potentiometer located
in the output bleeder circuit of the Focus Rec-
tifier stage. It is physically located at the rear
of the high voltage cage. When adjusting for
proper focus, Brightness and Contrast controls
should be set at approximately viewing level.

COLOR KILLER

The Color Killer Adjustment is a potentiometer
located behind the Contrast control and is acces-
sible through the hole in the Contrast knob or
through the shaft hollow. See Figure 2. At the
factory, the control is pre-set and need not be
adjusted unless difficulty is encountered in re-
ceiving a weak color signal.

1. Check or set Color Killer control fully
counter-clockwise.

2. Tune in color station signal. If color signal
does not tune in, adjust Color Killer control
clockwise until color just appears on screen
and is normal. Set Channel Selector to a
black-and-white, program and check for free-
dom from colored noise. If colored noise
appears on black and white programs, adjust
Color Killer control slightly counter-clock-
wise until colored noise is removed. Re-check
for normal color reception.

The Color Killer control is properly set when
color programs are reproduced in color and black-
and-white programs are free from colored noise.

HORIZONTAL EFFICIENCY and
HIGH VOLTAGE ADJUSTMENTS

These two adjustments are pre-set at the factory
to insure efficient operation of the horizontal
sweep section. They should not require readjust-
ment, unless it is necessary to replace a tube in
the horizontal sweep section. Refer to “Horizon-
tal Sweep Alignment” under “Alignment” for
proper adjustment procedure.

NULL ADJUSTMENT

The Null adjustment is a 41.25 mc attenuation
control which reduces the sound carrier level to
prevent a 920 kc beat interference pattern. This
adjustment should be made only during IF align-
ment and is described under “Alignment.”

COLOR PURITY

Before adjusting a color receiver for purity,
always demagnetize (degauss) the receiver. If
the picture tube shadow mask or surrounding
metal parts of the chassis or mounting frame
have become magnetized, good purity may be
difficult to achieve. Be sure to allow 5-10 min-
utes warm-up before proceeding with Purity
adjustments. Although unlikely, be sure the
receiver is not in the area of a magnetic field
which may be caused by electromagnetic speaker
systems or other electrical or magnetic devices
on top of the cabinet or in close proximity

Demagnetizing The Color
Picture Tube and Receiver

The demagnetizing procedure may be performed
with the receiver either in or out of the cabinet.
A degaussing coil is required for this procedure.
Degaussing coils can be purchased from your
local Electronic Parts Jobber or a coil 12” in
diameter may be constructed of 425 turns (ap-
proximately 1335 feet) of #20 enamel covered
copper wire. The turns should be bound together
with several layers of electrical insulating tape.
Connect the ends of the wire to a 9 ft. AC line
cord.

To demagnetize the picture tube shadow mask
and receiver, proceed as follows.

1. Place the receiver (either ON or OFF) in
the same position as for viewing. Position the



degaussing coil in a parallel plane against the
face of the picture tube. Energize the coil.

2. Slowly rotate the coil around the face of the
picture tube for approximately one full min-
ute. If the receiver is turned ON during the
degaussing procedure, the raster will exhibit
a “swirling” rainbow type pattern. Slowly
withdraw the coil while continuing to rotate
it parallel to the picture tube face plate.

3. Withdraw to a distance of 10 ft. or more and
deenergize the coil. If impossible to back off
10 ft., this distance can be simulated by with-
drawing the coil to a distance of about 5 ft.
and then gradually reducing the coil supply
voltage to zero by use of a variac or similar
device.

PURITY ADJUSTMENT
PROCEDURE

To perform a complete purity adjustment, a
white dot generator is required for the first step.
With the generator set for RF output, connect
to the antenna terminals and tune in a white dot
pattern. Check position of components on neck
of picture tube, as shown in Figure 3.

To adjust for purity, perform the following ad-
justments.

1. Place the receiver in the same position as for
viewing. Converge pattern at center of screen
by adjusting the blue lateral magnet and
sliding the permanent magnet adjusting
sleeves in or out. See Figure 3. If range is in-
adequate, remove sleeve, rotate 180° and re-
insert. Remove generator signal.

2. Set the Contrast control to minimum, Bright-
ness control to near maximum.

3. Disable the blue and green picture tube guns
by turning their Screen adjustments to mini-
mum (counter-clockwise) See Figure 29.

4. Loosen the deflection yoke retaining bolt and
slide the deflection yoke forward toward the
bell of the picture tube as far as possible
without disturbing the position of the converg-
ence yoke or tilting the deflection yoke.
Rotate each Purity Ring (spreading the tabs
apart) until the purest red raster is obtained
in the center area of the screen. Carefully
slide the deflection yoke back to achieve
outer edge purity, until the entire raster is
pure red. With deflection yoke correctly posi-
tioned, carefully tighten retaining bolt. Pur-
ity in the central area of the raster is achieved

by the Purity Ring adjustment; outer edge
purity is achieved by deflection yoke posi-
tioning.

5. Check the green raster by turning the Red
Screen adjustment to minimum and turning
up the Green Screen adjustment. The raster
should appear green over the entire screen
area.

6. Check the blue raster by turning the Green
Screen adjustment to minimum and turning
up the Blue Screen adjustment. The raster
should appear uniformly blue over the entire
screen area.

7 Perform black and white tracking as de-
scribed under the Black and White Tracking
procedure.

CONVERGENCE

Before proceeding with convergence, be certain
that Picture Centering, Vertical Size and Lin-
earity are properly adjusted.

There are sixteen convergence adjustments. Four
of these adjustments are shown in Figure 3.
Three are on the convergence yoke assembly
(static convergence magnets) and one, the blue
lateral magnet, near the base of the picture tube.
The blue lateral magnet permits a lateral shift
of the blue beam in opposition to the lateral shift
of the red and green beams. These four magnets
are positioned for center area convergence only,
even though they affect the entire raster.

The dynamic convergence adjustments are lo-
cated on a removable panel that can be placed on
two mounting screws on the rear of the cabinet
for accessibility during adjustment. Movement
of the entire convergence panel does not affect
convergence in any way The convergence panel
layout is shown in Figure. 4.

Test Equipment

A cross-hatch generator that produces narrow
vertical and horizontal lines and/or white dots
is required for convergence. The generator signal
must provide a stable RF output, or satisfactory
convergence may be impossible to achieve.

To set some of the dynamic convergence adjust-
ments, a non-metallic alignment tool with a hex-
agonal tip for the core slug adjustments (Zenith
Part No. 68-26) is required. This same type
alignment tool is used for alignment of Zenith
black and white receivers.
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Figure 4—Convergence Panel.

Convergence Procedure

Apply the RF cross-hatch signal to the receiver
antenna terminals and, if necessary, make a
coarse adjustment of the Black and White
Tracking adjustment (See procedure in this
manual) For best results, room light or outside
light should not reflect or shine directly on the
picture tube face plate during convergence. Low
ambient lighting conditions are recommended.
Brightness and Contrast controls should be set
at a level normally used for picture viewing.

NOTE Before proceeding with convergence ad-
justments, recheck the exact position of the neck
components as shown in Figure 3. If the neck
components are not properly positioned, con-
vergence may be difficult to achieve. Convergence
yoke leads are color coded.

1. Converge pattern at center of screen by ad-
justing the blue lateral magnet and sliding
the permanent magnet adjusting sleeves in
or out. See Figures 3 and 5. If range is in-
adequate, remove sleeve, rotate 180° and

reinsert.
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Figure 5—Convergence Pattern.

10.

11.

12.

13.

Merge the red and green horizontal lines at
bottom center of pattern using R&G Horiz.
Lines, bottom adjustment.

Merge the red and green vertical lines at
bottom center of pattern using R&G Vert.
Lines, bottom adjustment.

Merge the red and green horizontal lines at
top center of pattern using R&G Horiz. Lines,
top adjustment.

Merge the red and green vertical lines at
top center of pattern using R&G Vert. Lines,
top adjustment.

Repeat adjustments 1 through 5
to achieve best vertical red-green
convergence from top center to
bottom center.

Merge the blue horizontal line with red and
green lines at bottom center of pattern using
Blue Horiz. Lines, bottom adjustment.

Merge the blue horizontal line with red and
green lines at top center of pattern using
Blue Horiz. Lines, top adjustment.

Repeat adjustments 6 and 7 to
achieve convergence of blue line
with red and green lines from top
center to bottom center. If neces-
sary, repeat step 1 to converge the
blue beam with the red and green
beams.

Merge the red and green horizontal lines at
right center of pattern using R&G Horiz.
Lines, right side adjustment.

Merge the red and green vertical lines at
right center of pattern using R&G Vert. Lines,
right side adjustment.

Merge the blue horizontal line with the red
and green lines at right center of pattern
using Blue Horiz. Lines, right side adjustment.

Merge the red and green horizontal lines at
left center of pattern using R&G Horiz. Lines,
left side adjustment.

Merge the red and green vertical lines at
left center of pattern using R&G Vert. Lines,
left side adjustment.

Merge the blue horizontal line with red and
green lines at left center of pattern using
Blue Horiz. Lines, left side adjustment.

If necessary, repeat adjustments 8
through 13 to achieve best hori-
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zontal convergence from left side
center to right side center. Al-
though the degree to which color
receivers can be converged will
vary, good convergence should be
achieved within an area out to ap-
proximately 2” from the edges, top
and bottom of the raster. Some
misconvergence may exist at ex-
treme edges of the raster which is
normal and undetected at normal
viewing distance.

BLACK and WHITE TRACKING

If a color set is to have good black and white
tracking, it must produce black and white pic-
tures within the normal usable range of both the
Contrast and Brightness controls. The three
Screen Grid adjustments, the B and G Gain, the
CRT Bias adjustments, plus the Brightness and
Contrast controls, are used for adjusting black
and white tracking. During this procedure, the
voltages on the cathodes, control grids, and
screen grids of the picture tube guns are adjusted
to produce black and white pictures throughout
the usable range of the Brightness and Contrast
controls.

To adjust, tune in a monochrome picture that
displays an adequate range of light levels, light
and grey objects, dark objects, etc. Set the
Brightness and Contrast controls for a normal
picture.

1. Set the CRT Bias and the three Screen ad-
justments to minimum (fully counter-clock-
wise) See Figure 30.

2. Set the BW Switch to Set-Up position. In
this position the vertical sweep is removed
to facilitate adjustments.

3. Advance each Screen adjustment to produce
a white horizontal line of medium brightness
through the center of the screen.

In some instances, the Red, Green, and Blue
lines may not completely overlap to form a
white line due to the removal of the vertical
sweep and necessary vertical convergence
waveforms. In such cases, adjust the three
screen controls for Red, Green and Blue lines
of approximately equal intensity If one or
more of the Screen adjustments fail to pro-
duce a line, leave that particular Screen set-
ting(s) at maximum. Advance the CRT Bias
setting to produce a line of medium bright-
ness for that particular Screen adjust-

10

ment(s) Adjust remaining screen adjust-
ments for a white line, or lines of approxi-
mately equal intensity

4. Return the BW Switch to “Normal” position.

5. Alternately adjust the Blue and Green Gain
adjustments to produce a normal black and
white picture.

Check overall black and white tracking through-
out the normal Brightness and Contrast range.
Accuracy of Screen adjustments is important.
If difficulty is encountered in obtaining good
black and white tracking, refer to “Picture Tube
Drive Connections” below

PICTURE TUBE DRIVE
CONNECTIONS

As shown on the 26KC20 schematic (Fig. 32),
the red cathode of the picture tube is connected
to receive maximum fixed output from the Y
Amplifier and the blue and green cathodes are
connected to two gain adjustments providing a
variable means of coupling the Y signal. These
connections are made through a slip connector
and terminal lug arrangement from the three
separate gun cathodes. However, this particular
arrangement of these picture tube drive connec-
tions may not be the same on every receiver. The
particular arrangement of these connections for
the specific picture tube used in a given receiver
is determined at the factory The arrangement
depends upon which of the three picture tube
phosphors is least efficient with respect to the
other two. The cathode of the gun with the least
efficient phosphor (usually red) is connected to
receive maximum fixed output from the Y Amp-
lifier. If a new picture tube is installed, the
cathode lead of the gun having the least efficient
phosphor should be connected to receive the
maximum Y signal. Generally, if a new picture
tube is installed, the lead from the red cathode
gun should first be connected to the terminal
marked R.

As shown in Figure 30, the three cathode leads
of the picture tube are connected to a terminal
strip near the rear center of the chassis. These
terminals are indicated R (maximum Y signal),
B, and G.

If a black and white picture cannot be achieved
during the tracking procedure, it will be neces-
sary to interchange the connections, placing the
connector lead from the gun with the least effi-
cient phosphor on the terminal indicated R. The
other two cathode leads should be connected to
the two remaining terminals.




If the picture appears cyan, change the connec-
tor from the red gun cathode to the terminal
indicated R.

If the picture appears yellow, change the con-
nector from the blue gun cathode to the termin-
als indicated R.

If the picture appears magenta, change the con-
nector from the green gun cathode to the term-
inal indicated R.

The connectors slip over lugs on the terminal
strip providing a proper electrical connection.
Soldering is not required.

ALIGNMENT

GENERAL

A complete alignment procedure for the color re-
ceiver is more involved than the procedure for
Zenith monochrome receivers. The color receiver
contains several additional stages over a mono-
chrome receiver which are devoted to color and
also require alignment. However, complete re-
alignment of the color receiver should seldom,
if ever, become necessary In most instances, an
alignment check may be all that is necessary, or
realignment of only a portion of the color re-
ceiver. In any case, care must be taken to insure
the best possible results from the circuits.

The alignment of any specific section of the re-
ceiver can be performed separately without in-
terfering with other circuits. Alignment of the
receiver sections is presented in the following
order.

(1) Tuner RF
(2) Picture IF and Trap
(3) Sound and 4.5 MC Trap

TO RECEIVER ANTENNA
TERMINALS

MATCHING PAD
%0 UNBALANCED
0 30 BALANCED

SWEEP GENERATOR
OUTPUT CABLE

HOOKED END CERAMIC
FOR CONNECTING CAPACITOR
T0 vm\ous GRIDS /
/ \ \
\
90 OHM %W 5% OF GENERATOR
CARBON RESISTOR CABLE

GROUND RESISTOR LEAD
RECTLY TO CHASSIS,
TOGETHER WITH GROUND
CUIP FROM CABLE
(Ground connection should
be as short as possible)

Figure 6—Typical IF-RF Alignment Fixture.
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(4) Color Sync and Demodulation
(5) Color Amplifier
(6) Horizontal Sweep

Major test equipment requirements are listed at
the top of each section.

TEST EQUIPMENT

In general, the necessary test instruments for
alignment of the entire receiver would include
the following*

1. VHF (UHF) Sweep and Marker Genera-
tor(s).

This equipment must be capable of produc-
ing sweep and marker frequencies through
the IF and RF ranges. The sweep width
must be variable up to at least 8 megacycles
for satisfactory display of the various re-
sponse curves. Attenuation to approxi-
mately .1 volt output is also desirable to
prevent overload and possible distortion of
the patterns during alignment. The output
impedance should be 300 ohms, or properly
matched to 300 ohms. A typical matching
pad and “fixture” is shown in Figure 6.

It is very important that the generator out-
put cable be properly terminated to the re-
ceiver, especially during RF alignment pro-
cedures. If the output cable is improperly
terminated, correct alignment will be im-
possible to achieve since the degree of at-
tenuation may change the shape as well as
the amplitude of the response curve. The
generator attenuator should only vary the
amplitude and not the shape of the response
curve.

The signal generator should have a crystal
calibration system for accurately checking
dial and frequency accuracy

2. VIVM (with high voltage probe; 30 KV
minimum).



3. Oscilloscope (with detector probe and low
capacity probe)

One of the important requirements of the
oscilloscope is that it have a flat vertical
amplifier frequency response (wideband) to
at least 3.6 mc and a horizontal sweep rate
of at least 100 KC. A desirable vertical sen-
sitivity would be at least 0.1 volt RMS per
inch of deflection.

For Color Amplifier alignment, a detector
probe is required. If your oscilloscope is not
equipped with this probe, it can easily be
constructed according to Figure 7

SHIELDED
0 27 K LEAxD
100 MMF el
?——I% — W\—————T»
TO CIRCUIT _l
UNDER ¥ 10K IO
TEST OSCILLOSCOPE

Figure 7—Simplified Circuit Diagram of
Detector Probe.

4. Color-Bar Generator.

A color-bar generator is necessary for align-
ment of the receiver color section. The sig-
nals produced by the generator should be
in accordance with NTSC standards. It
should provide a group of color bars includ-
ing (R-Y), (B-Y), primary and complimen-
tary colors, a 3.58 mc “zero” reference sig-
nal, provision for a sound carrier or other
method to enable tuning of the receiver, and
have provision for both RF and Video out-
puts.

5. Bias Supply (Variable 0 to 20 volts)

6. Meters.

(a) 0-3 ma DC (VOM)
(b) 0-10V DC (VOM or VTVM)

Accurate alignment of the horizontal sweep
section requires accurate DC current meas-
urements in the HV Regulator and Hori-
zontal Output stages. Current measure-
ments usually require “breaking” the circuit
and placing a Meter in series with the cir-
cuit. However, for convenience, two resistors
are located in these stages to permit placing
meters across them to obtain the correct
results. The procedure is given under
HORIZONTAL SWEEP alignment.

I'F INPUT JACK ("U" MODEL)

ANTENNA CABLE (300 OHM_INPUT)

AGC (YELLOW)-

REMOVABLE COVER PN
R F PLATE TRIMMER - 154

70 |.F.AMPLIFIER IN TV RECEIVER, 66ka 2

o s e

CONVERTER GRID TRIMMER RS

5

TEST POINT "B" 4
CONVERTER SCREEN BY-PASS A1\
CONDENSER FOR OBSERVATION OF R.F. A
BAND PASSES RED Al

CONVERTER PLATE ADJUSTMENT. i

AT

TEST POINT "A" "
CONVERTER GRID USED TO INJECT | F. SIGNALS

TO ALIGN I.F. AMPLIFIER IN T.V.RECEIVER
AND MEASURE CONVERTER GRID INJECTION. Sy

6.3V. A.C. HEATER (BROWN) S
AND PILOT LIGHT CONNECTION i

B+ 250V. To 280V. (RED) 20-25MA -

(<]

FINE TUNING SHAFT
ALL OSCILLATOR ADJUSTMENTS ARE MADE BY it
TURNING THIS SHAFT. THERE IS NO MASTER = e
OSCILLATOR TRIMMER IN THE TUNER S

ROF _
TURNS IN EITHER DIRECTION.

TO HEATER ON UHF CONTINUOUS
TUNER (BROWN)

T0 B+ ON UHF CONTINUOUS
TUNER (ORANGE)

Bt FOR UHF
CONTINUOUS TUNER

CHANNEL SELECTOR
SHAFT
CHANNEL 2 STRIP PLACE IN SLOT

DIRECTLY UNDER THIS HOLE

NOTE: ITEMS DOTTED IN USED
ON "U" MODELS ONLY

Figure 8—Tube and Trimmer Location,
Gold Video Guard Tuner
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TUNER RF ALIGNMENT
(Gold Video Guard)

Test Equipment

* Oscilloscope

* VHF Sweep Generator (Terminated)
* VHF Marker Generator (Terminated)
* Bias Supply (Variable 0 to 20 volts)

1. Connect negative lead of Bias Supply to
tuner AGC bus, positive lead to chassis
(ground)

2. Connect Oscilloscope through a 10K (isola-
tion) resistor to test point B (on tuner)

3. Connect Sweep and Marker Generator out-
put cable(s) to antenna terminals. Use
matching pad similar to that shown in Fig-
ure 6 if matching device is not provided.

4. Tune Receiver and Sweep Generator for
channel 10. Set Bias for —2.5 volts. Do not
exceed 0.1 volt peak-to-peak output during
adjustments.

193.25 197.75

DIP SHOULD NOT
EXCEED 10% OF
TOTAL AMPLITUDE

Figure 9—Channel 10 RF Response Curve.

5. Adjust RF plate and converter grid trim-
mers for pattern similar to Figure 13.
Spread or squeeze antenna coil on channel
strip for maximum amplitude of response
curve. Check marker locations.

6. Reconnect oscilloscope (through 10K resis-
tor) to test point C1 (See Figure 30)

Adjust Bias to —20 volts and vary position
of ‘“variable wire capacitor,” (See Figure
10) using an insulated screwdriver for mini-
mum output as indicated on the oscillo-
scope.

NOTE Since there is some inter-
action between the plate trimmer
and the neutralizing “variable wire
capacitor,” it may be necessary to
repeat steps 4, 5 and 6 until cor-
rect results are obtained.

—
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' FEEDTHRU CAPACITOR
;/NOTEI REPLACEMENT OF
¢ FEED THRU CAPACITOR
MAY REQUIRE NEUTRALI-

ZATION OF R.F STAGE.

WIRE NEUTRALIZING
CAPACITOR ( CAREFULLY
VARY POSITION OF WIRE

T0 NEUTRALIZE)

STATOR
CONTACTS

Figure 10—Neutralizing Adjustment.

7 Reset bias voltage to 2.5 volts. Reconnect
Oscilloscope to test point B. Retune receiver
and Sweep Generator for channel 2. Spread
or squeeze antenna coil for maximum gain
in keeping with the shape of the response
curve of Figure 9.

NOTE: It may be desirable to in-
sert a 68-14 tuning wand, as shown
in Figure 11, into the field of the
coil to determine if adjustment is
necessary An increase in ampli-
tude with brass indicates too much
inductance necessitating spreading
of the turns. An increase in ampli-
tude with iron indicates too little
inductance and the coil must be
squeezed. At resonance, a decrease
in amplitude will be noted with
both iron and brass.

8. Do not adjust the converter plate coil. It is
adjusted as part of the “PICTURE IF and
TRAP alignment.”

BRASS
CORE

Figure 11—Tuning Wand, Part Number 68-14.

The antenna filter is factory adjusted for
minimum response at 45.5 mc. Damage to
this filter can cause a “suck-out” on chan-
nel 2.

PICTURE IF and TRAP
ALIGNMENT

Test Equipment
* VHF Sweep Generator (Terminated)
* Marker Generator (Terminated)
* Oscilloscope



- Slowly turn Channel Selector to rest be-
tween two channels.

. Ground test point “E” and “F» Connect
Oscilloscope to test point C1 (picture de-
tector) See Figure 30.

Couple the Sweep and Marker signals (us-
ing the resistor and capacitor assembly
shown in Figure 6), to test point G (input
to 3rd IF stage) Adjust Sweep Generator
for approximately 6 megacycle sweep (cen-
ter frequency approximately 43.5 mc) De-
tector output should not exceed 6 volts
peak-to-peak. Sweep pattern should ap-
proach that shown in Figure 12.

. Set Marker Generator to 41.25 mc. Adjust
L9 (41.25 me trap in Picture Detector cir-
cuit) for minimum response on oscilloscope.

. Set SOUND NULL adjustment for mini-
mum response at 41.25 mec. Do not change
this setting during the remaining align-
ment procedure.

. Vary Marker Generator frequency as
needed to check marker locations at various
points on curve.

Connect oscilloscope to test point C2. Ad-
just primary and secondary slugs of T4 to
obtain response similar to Figure 12. Note
comparison of response at (2 with re-
sponse obtained at C1. The response at C2
will only be approximately 14 as great as
the response at C1 (10 db less than C1 re-
sponse at 45.75 mc) Increase oscilloscope
gain controls accordingly to obtain response
as shown in Figure 13. The 41.25 mc marker
should be approximately 209% (2db) below
45.75 mc at C2. Recheck T4 adjustment if
necessary

. Connect sweep and marker signals to Con-
verter control grid (test point A on tuner),
Oscilloscope connected to test point C2. Do
not exceed 2 volts peak-to-peak output.

41‘?5 MC

Figure 12—Typical Response Curve of Last IF Stage,

Taken at Test Point C1
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(a) Adjust Converter plate coil (on tuner)
for maximum response near 45.75 me to
approach response shown in Figure 15.

(b) Tune 1st IF coil (T1) for maximum
45.75 mc response to approach response
shown in Figure 15.

(c) Set Marker Generator accordingly and
adjust L5, L6 and L4, the 47.25 mc,
41.25 mc (heavy wire) and 39.75 mc
trap (on apron of chassis) respectively
for minimum response. See Figure 14.

NOTE. The 47.25 mc trap has two
slugs within the one coil. The bot-
tom slug (farthest from chassis) is
adjusted for minimum 47.25 mc re-
sponse (null) and the top slug is
adjusted (tuned) to 47.25 me.
Some interaction may exist be-
tween tuning of these two slugs.
Also, recheck tuning of L6 and L5.

(expanded approx. 10 db)

41.75 MC
\

Figure 13—Typical Response Curve of Last IF Stage,

9.

10.

Taken at Test Point C2.

Connect oscilloscope to test point C1.

(a) Adjust 2nd IF coil (T2) for maximum
response at approximately 45 mec. This
adjustment will “rock” the center of
the response. Adjust to approximate
response shown in Figure 15.

(b) Adjust 3rd IF coil (T3) for maximum
response at approximately 43 mc.

This adjustment will affect the lower
frequency side of the response. Adjust
to approximate response shown in Fig-
ure 15.

Repeat step 8 accordingly, for best overall
results.

Connect Oscilloscope to test point C2.

(a) Check accuracy of trap attenuation
and marker locations according to Fig-






