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GENERAL INFORMATION

This booklet contains service information covering the Motorola TS-902A-03 (horizontal
chassis) and the BP-902A-01 (vertical chassis). These individual chassis are interconnected
in the 19-inch Motorola color television receiver series which incorporate the 19VP22 tri-color
picture tube.

CHASSIS DESCRIPTION

The receiver circuits are built around 29 circuit tubes, a 19VP2Z 19-inch tri-color picture
tube (aluminized-glass envelope, electrostatic focusing, 62 degree deflection angle) plus three
germanium diodes and three selenium rectifiers. The horizontal chassis contains all signal cir-
cuits except those devoted strictly to color, the scanning circuits, filament and "B" supply. The
vertical chassis contains the color section.

ELECTRICAL SPECIFICATIONS

POWER RATING - Source: 117 volts, 60 cycle AC
360 to 375 watts

NUMBER OF TUBES - 29 tubes plus 3 selenium rectifiers, 3 germanium diodes and a tri-color
picture tube

INTERMEDIATE FREQUENCIES - Video: 45.75 Mc
Sound: 41,25 Mc and 4.5 Mc

FREQUENCY RANGE - Channels 2 through 13 (VHF tuner - WTT-67)
Channels 14 through 83 (UHF tuner\TT-ST)

ANTENNA INPUT IMPEDANCE - VHF & UHF: Balanced 300 ohm
FUSES - Filament: 1 inch #26 copper wire, located beneath chassis near filament transformer
Power : Special 7.5 ohm plug-in resistor, located near filament transformer on top
rear of horizontal chassis
POWER SUPPLY VOLTAGES (117 volts AC line voltage) - B triple plus 390 volts
B double plus 240 volts
B plus 125 volts

AUDIO OUTPUT - 1.5 watts undistorted

INSTALLATION & OPERATION

Locating the receiver

It is advisable to determine the approximately permanent position of the receiver before any
attempt is made to erect an antenna or to install lead-in wires. Once the location of the receiv-
er is determined, it is desirable to retain this location, due to the effect of stray external mag-
netic fields on the purity adjustments of the color fields, etc. Balancing adjustments have been
incorporated into the receiver to compensate for such natural conditions; however, these con-
trols may require re-adjustment for each change in receiver location. Such receiver movements
should be avoided.

The selection of the permanent location of the receiver should be based upon the best picture
visibility from the greatest number of room positions; so that all persons can view the picture
comfortably. Locating the receiver near windows and corners should be avoided., The location




should be chosen so that the cabinet will be subjected to a minimum amount of heat and mois-
ture; otherwise the cabinet finish may suffer damage, Allow sufficient space behind the cabinet
for proper ventilation of the chassis.

Room lightig_g_

It is desirable to have some light in the room when viewing any type of television picture,
A completely darkened room tends to create eye-strain, Light from a shaded lamp which does
not fall directly on the face of the screen is usually satisfactory,

A condition of room lighting must be taken into consideration with color receivers, however,
which was not important previously. That is the overall color tint of the lighting used. The
room lighting color tint can accentuate or reduce certain color reproductions acutely, While
the receiver may be adjusted to compensate for such lighting conditions, it is desirable to use a
colorless bulb and lampshade during color program viewing.

It is also important that any receiver set-up adjustmments made by the technician are per-
formed while using the room lighting that will be available during program viewing. If different
color lighting is used during set-up, it is quite possible to adjust for white screen conditions
only to find that under the viewing lights, the screen may have a predominant blue, green, or
red tinge.

Antenna requirements

Indoor antennas of the portable type are often satisfactory for color reception, provided the
receiver is located in a strong signal area. However, an outdoor antenna will invariably give
a better overall picture on all channels and is recommended whenever possible,

A color signal, as received from the transmitter, contains a number of additional signals
which must reach the receiver for good color reproduction, Due to these extra requirements,
many present antenna types and their lead-in wires are unsatisfactory. Color reception re-
quires a broad-band type of antenna, a narrow-band single channel antenna can completely re-
move the color signals. The same is true of incorrect lead-in wires and mismatched lines.
Keep in mind that it is entirely possible for an existing antenna installation to furnish satisfac-
tory reception on a black/white receiver, but fail completely on color broadcasts. In the case
of antennas for UHF reception, the above information applies with the extra care required for
more critical UHF antenna set-up.

When deciding on an antenna type, remember that it is entirely possible for stations to
change channels in the VHF group, and that single-channel, high-band or low-band antennas
may have to be replaced to receive the new channels.

INITIAL INSTALLATION INSTRUCTIONS

After the receiver has been placed in its permanent position as determined by the viewing
requirements and lead-in facilities, it is necessary to remove the cabinet back cover and
shift the lever connected to the dynamic convergence coils to such position that the coils are
moved flush against the neck of the picture tube (the convergence coils are moved away from
the picture tube neck during shipment only). This lever is at the extreme top of the rear
CRT mounting bracket and may be seen in the top view drawing of the tri-color picture tube(Figl).

As stated previously, external magnetic fields of varying degrees and directions are en-
countered for each new receiver location and it is necessary to balance the receiver circuitry
for the initial installation location, as well as to correct any misadjustment caused in ship-
ment. The first receiver checks to be made, therefore, are those for correct purity, con-
vergence and focus. Since it is almost always necessary to adjust the purity and convergence
systems in an initial installation, a complete set-up procedure follows.
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NOTE: To facilitate adjustments to the picture tube components and other parts, the cabinet
is provided with a removable hinged top section., This top section may be moved only after
the cabinet back has been removed.

Depending on the cabinet style, two different top panel locking mechanisms will be encoun-
tered. In one type, a small wooden slider, at the center underside of the top panel, will move
to the rear; thus unlocking the top panel at the front end of the cabinet. The other type is fas-
tened to the wooden side channels by thumbscrews.

HIGH VOLTAGE WARNING

Operation of this receiver with the chassis accessible involves shock hazard; therefore,
no work should be done on this receiver by anyone not familiar with these hazards.

Due to the circuit used, there is always a potential difference between the chassis and
ground. AN ISOLATION TRANSFORMER SHOULD BE USED WHEN SERVICING THIS RE-
CEIVER.

Do not operate the receiver with the high voltage compartment shield removed. Make sure
the ground springs between the chassis and the picture tube shield and between the yoke assem-
bly and the picture tube shield are making contact.

PICTURE TUBE HANDLING PRECAUTIONS

Extreme care must be used in handling the picture tube as rough handling may cause it to
implode due to atmospheric pressure. DO NOT NICK OR SCRATCH GLASS, OR SUBJECT IT
TO ANY UNDUE PRESSURE IN INSTALLATION OR REMOVAL. Dec not remove the receiver
chassis, install, remove, or handle the picture tube in any manner unless shatterproof
goggles and heavy gloves are worn. DISCHARGE 2nd ANODE LEAD BEFORE HANDLING.

THE TRI-COLOR PICTURE TUBE SET-UP (TS-902)

One of the first problems in setting up the picture tube is to make the apparent deflection
centers of the three beams the same as that dictated by the particular picture tube design,
The term ''deflection centers' refers to the point inside or near the deflection yoke at which
the three beams begin bending for horizontal and vertical sweeping. The forward and rear
positioning of the deflection yoke on the neck of the tube locates the correct deflection centers
of the beams. When the deflection center of any of the beams is incorrect, the beam will scan
phosphor dots of incorrect colors.

The purity magnet mounted on the neck of the tube provides an adjustment whereby the
three beams can be made to pass through their centers of deflection when the central area of
the screen is being scanned,

PURITY ADJUSTMENT

1, Inject a signal from a dot pattern generator or other appropriate source into the receiver.

2. Adjust the three beam positioning magnets and the blue lateral corrector magnet for con-
vergence of the three beams at the center of the screen. (Fig. 1).

3. Remove all signal to the receiver or switch the channel selector to a vacant channel.

4. Cut off the blue and green guns by grounding their grids into the ground holes of the recep-
tacle. (See vertical chassis, front view.) (Fig, 14),

5. Adjust the BRIGHTNESS control for high raster brightness.



6. Loosen four screws (two screws on each side of bracket) to allow backward-forward
movement of yoke, If set has not been previously adjusted for purity, position yoke back as
far as the mounting will allow. If set has been adjusted previously for purity, confine yoke ad-
justment to a minimum. Keep yoke concentric with neck of picture tube.

7. Locate the purity device, consisting of two magnetic rings mounted on the tube neck. The
device is between the blue corrector magnet and the dynamic convergence coils. Position the
tabs of one ring opposite the tabs of the other ring so that a minimum strength magnetic field
is produced. If the correct tabs are opposite each other, rotating both rings of the device to-
gether should have no affect on the raster, If the position of the tabs is incorrect, rotate the
rings to place the opposite tabs adjacent to each other.

8. Check the purity at the center of the screen. If it is not satisfactory:
a. Separate the tabs by a small amount to produce a weak magnetic field.
b. Rotate the purity device to obtain better red purity in the central area of the screen.

c. Continue the process of adjusting the field strength and direction of the magnetic field
until the purity in the central area of the screen has been made as large as possible,

NOTE: Use as weak a magnetic field as possible. Avoid shadow due to beam cut-off
by the tube neck,

9. Move the yoke forward and backward along the neck of the tube to obtain best edge purity.
10. Re-adjust the purity device for best overall purity.

NOTE: If satisfactory edge purity cannot be obtained, it may indicate either a defec-
tive yoke or picture tube.

11. Check the purity of the green and blue fields, one at a time, by keeping the grid of the de-
sired gun inserted into the grid receptacle and grounding the grid plugs of the other two guns.
Avoid any shadows due to neck cut-off of the beams.

12. It may be necessary to compromise the setting of the purity device which resulted in best
red purity in an effort to obtain best overall purity of all colors. In any compromise seiting,
however, the red {ield should always be favored strongly. Re-insert all grid plugs after pur-
ity adjustments have been completed,

DYNAMIC CONVERGENCE SYSTEM

Because the phosphor screen is not a true spherical surface, the distance the three beams
travel from the center of deflection is greater at the outer areas of the phosphor screen than
at the center, At the outer areas, therefore, the beams will cross-over, or converge, before
they reach the shadow mask, thus causing over-convergence in these areas. The dynamiccon-
vergence coils apply electromagnetic correction to each of the three beams at a horizontal and
vertical sweep rate to correct this condition. This correction causes the point of convergence
to change according to the sweep rate and beam position so that it always follows the curvature
of the shadow mask.

PROCEDURE
1. Turn all dynamic amplitude controls to minimum (fully counterclockwise).(Fig. 14),
2. Turn vertical tilt controls to minimum (mid-position). (Fig. 14).

3. Position shift lever so that convergence coil pole pieces are seated on the neck of the pic-
ture tube. (Fig. 1).




4. Use the signal from a dot pattern generator or other suitable source. Adjust the bright-
ness of each beam so that each color dot can be easily observed. (Use the background and
G-2 controls.) CAUTION: Maintain picture tube brightness and modulation level of signal
source within limits of good focus.

5. Adjust the three beam positioning magnets and the blue lateral magnet for best convergence
at center of screen,

6. Using the red field, adjust yoke and purity device for optimum purity. (Refer to purity ad-
justment instructions.) NOTE: If purity has been adjusted previously, yoke adjustment is un-
necessary.

7. Repeat step 5 for best convergence at center of screen.
VERTICAL DYNAMIC ADJUSTMENT

1. Choose a vertical column of dots near the center of the screen, Notice that the dots, while
converged at the screen center, become progressively over-converged away from the screen
center toward the top and bottom of the screen,

2. Observe the position of the blue dot in each dot trio along this vertical column of dots. Ad-
just the red and green vertical tilt controls so that the red and green dots are converged and
spaced symmetrically from the blue dot in each group (trio). This symmetrical over-conver-
gence should be made to increase uniformly from screen center to top and screen center to bot-
tom.

3. Adjust the blue vertical tilt control so that all blue dots in each trio along a center vertical
line have the same relative position with respect to the red and green dots.

4. Adjust the beam positioning magnets for center convergence, if necessary.

5. Adjust the green vertical amplitude control to position the green dots so that they are equal-
ly spaced from the blue dots from top to bottom of the screen.

6. Adjust the green beam positioning magnet to reconverge the green dot with the blue dot at
the center of the screen.

7. Repeat step 5 for the red dots.

8. Adjust the red beam positioning magnet to converge the red dot with the blue and green dots
at the center of the screen.

9. Adjust the blue vertical amplitude control using the same procedure as used for the blue and
green amplitude controls.

10. Adjust the blue beam magnet for convergence of the vertical row of dots.
HORIZONTAL DYNAMIC ADJUSTMENT
1. a. Peak each of the horizontal dynamic phase coils one at a time for maximum as follows:
b. Turn the blue horizontal dynamic amplitude control to maximum (fully clockwise), Set

the red and green horizontal dynamic amplitude controls to minimum (fully counter -
clockwise). (Fig, 14).




¢. Tune the blue horizontal phase coil so that, over the center portion of the screen, the
blue dot is displaced a maximum amount from the other two dots. This displacement,
which makes the blue dots appear to follow a parabolic path across the screen, should
be such that the blue dots are moved toward a horizontal reference line at edges of the
sCreen,

d. Turn the blue horizontal dynamic amplitude control to minimum (fully counterclock-
wise).

2. Repeat the foregoing procedure for the green gun only.
3. Repeat the foregoing procedure (steps la to 1d) for the red gun only.
4. Select a horizontal row of dots at the center of the screen.

5. Adjust the blue dynamic amplitude and phase together to obtain the same amount of mis-
convergence of the blue dot at the screen center and the edges of the screen. This will es-
tablish a horizontal line across the screen which can be used as reference for positioning the
red and green dots,

6. Adjust the blue beam positioning magnet (not the blue lateral corrector magnet) for con-
vergence of the dots at the center of the screen.

7. Adjust the green horizontal dynamic amplitude and phase controls so as to obtain uniform
and symmetrical displacement of the green dots away from the blue dots in all horizontal dot
trios.

8., Adjust the green beam positioning magnet for center convergence.

9. Adjust the red horizontal dynamic amplitude and phase controls so as to obtain uniform
and symmetrical displacement of the red dots away from the blue dots in all horizontal dot
trios.

10. Adjust the red beam positioning magnet for center convergence.

11, Check purity and, if necessary, adjust the three beam positioning magnets and blue
lateral magnet for center convergence.

12, Make any required touch-up adjustments necessary to give best possible overall con-
vergence of all the dots. The beam positioning magnets and the dynamic controis are used as
indicated by a study of the dot pattern. NOTE: It will not be necessary to reset purity when
the touch-up adjustments are made since the adjustments should be small enough so as not

to upset the purity.

BALANCING THE BACKGROUND AND G-2 CONTROLS
Compensation for differences in the three phosphor efficiencies, the cut-off voltages and
the emission characteristics of the three guns is provided as follows: Three G-2 controls ad-

just the screen voltages for each gun; two BACKGROUND (grid 1) controls adjust the static bias
on the blue and green guns. Static bias on the red gun is fixed by circuitry.

Procedure for balancing BACKGROUND and G-2 controls

1. Turn channel selector to a channel transmitting a black and white picture - preferably a
test pattern. (Fig. 2).

2. Set BRIGHTNESS and CONTRAST controls for normal picture., Disregard color fringing
effects due to misadjustment of the convergence controls,



3. Turn GREEN G-2, BLUE G-2 and RED G-2 controls to maximum clockwise position.

4. Adjust GREEN BACKGROUND, BLUE BACKGROUND and, if necessary, RED G-2 for high-
light white on the brightest picture portions.

5. Turn BRIGHTNESS control counterclockwise so that screen becomes less bright (grey). If
a color begins to tint the screen as brightness is reduced: Adjust the G-2 control correspond-
ing to this color until the bright portions of the screen are white or grey.

6, Adjust the BRIGHTNESS control for normal brightness on the screen. Re-set the BACK-
GROUND controls so that brightest portions of picture appear white.

7. Repeat steps 2, 4, 5 and 6 until no color tinting occurs over the usable range of the BRIGHT -
NESS control. (Maximum brightness setting is not considered part of the usable range. )

OPERATING CONTROLS

Front Panel Operating Controls

The large twin front panel knobs control the basic receiver functions for monochrome recep-
tion. Only two additional controls are required on the front panel for color reception. These
controls are the COLOR INTENSITY and COLOR SHADING controls, located under the front panel
cover. (In some models the color intensity control is labeled "'chroma'" and the color shading
control is labeled "fine phase'.) (Fig. 2).

Front Panel Controls Used For Color Reception

COLOR INTENSITY CONTROL

The COLOR INTENSITY control governs the gain of the color system and thus the intensity
of the reproduced colors, Turning the COLOR INTENSITY control counterclockwise will re-
move all color from the picture. -

When receiving a black/white picture transmission, always keep the COLOR INTENSITY
control turned to the counterclockwise stop. Viewing a black/white transmission with the
COLOR INTENSITY control turned up may result in color fringes outlining picture subjects.
This gives the appearance of colored "snow' in the picture.

COLOR SHADING CONTROL

The purpose of the COLOR SHADING control is to allow the picture colors to be tinted as
desired. The most faithful color reproduction is usually obtained by adjusting the COLOR
SHADING control for natural flesh tones. Any object having a familiar color (such as sky or
water) may be used for this adjustment.

Front Panel Controls Used For Monochrome (black/white) Reception

1. ON-OFF-VOLUME CONTROL

Turn the receiver on by rotating the ON-OFF-VOLUME control to the right until a click
is heard. Allow the receiver to warm up for a few minutes, (NOTE: The warm-up period re-
quired for a color television receiver to produce a good picture, either in color or in mono-
chrome, is longer than that required for a black/white receiver.) After the receiver is turned
on, allow several minutes for the circuitry to stabilize. Then, advance the ON-OFF-VOLUME
control temporarily to mid-position and adjust later as required.

2. COLOR INTENSITY CONTROL (Under front panel cover)

Turn off by rotating counterclockwise until stop is reached.




3. CONTRAST CONTROL (Under front panel cover)
Turn CONTRAST control to about the middle of its range.
4. BRIGHTNESS CONTROL

Turn clockwise until picture screen is lighted, Readjust later in conjunction with CONTRAST
as required,

5. VHF CHANNEL SELECTOR

Turn the VHF CHANNEL SELECTOR until the desired channel number appears on top. (VHF
channels are numbered 2 through 13).

6. FINE TUNING

Adjust the FINE TUNING control for best picture detail. Readjust CONTRAST and BRIGHT -
NESS control for most pleasing picture.

7. ACOUSTINATOR
Adjust the ACOUSTINATOR tone control for the most pleasing tone.

Tunin! UHF Stations

(Only for sets equipped to receive channels 14 to 83.)

Turn VHF CHANNEL SELECTOR control so that window located between numbers 2 and 13
is at top. This switches receiver to UHF and exposes the UHF dial scale.

With the VHF CHANNEL SELECTOR control set to the UHF position, UHF stations can be
tuned with the FINE TUNING control. Tune first to desired channel, then tune for best picture
detail, Readjust CONTRAST and BRIGHTNESS controls for most pleasing picture.

Receiving Color Programs

1. Adjust receiver for a satisfactory monochrome picture as outlined under '"Front Panel Con-
trols Used For Monochrome (Black/White) Reception'.

2. COLOR INTENSITY CONTROL (Under front panel cover)

Advance COLOR INTENSITY control to right (clockwise) until color begins to appear in
picture. Adjust COLOR INTENSITY control until desired strength of color is obtained.

3, COLOR SHADING CONTROL (Under iront panel cover)

Adjust the COLOR SHADING control for most natural or pleasing flesh tones, or for natural
appearance of some object having familiar coloring.

4. FINE TUNING

Readjust for best picture detail and most satisfactory color reproduction. If fine tuning
control is not adjusted correctly, the color may be removed from the picture.

Supplementary Controls Located Under Front Panel Cover

The small controls located under the front panel cover are provided for customer use, as
required. (These controls are practically independent of critical color and monochrome cir-
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cuitry.) The more-frequently used supplementary controls are provided with knobs, while
those used infrequently have knurled shaft ends. This provides instantaneous recognition of
the primary and secondary supplementary controls. (Fig. 2).

It is advisable to adjust these "under-cover' controls while vi a black/white trans-
mission, preferably a test pattern, This will reduce the possibility of error when analyzing
picture defects. During the adjustment of these controls, color effects can be eliminated by
turning the COLOR INTENSITY control fully counterclockwise.

HORIZONTAL HOLD

This control locks the picture horizontally. If the picture has a tendency to move across
the screen horizontally or appears as a series of sloping lines or bars, this control should be
adjusted. This adjustment is very broad and should be set to the center of the range in which
the picture remains locked-in, or stationary.

VERTICAL HOLD

When the picture exhibits intermittent or constant vertical movement; when the picture ap-
pears to be rolling up or down, the VERTICAL HOLD control should be adjusted. The correct
adjustment is in the center of the lock-in range.
VERTICAL SIZE AND VERTICAL LINEARITY

When the size of the picture, from top to bottom, is too large or too small, adjust the
VERTICAL SIZE control. Stretching or squeezing of the picture at the top or bottom can be
eliminated by adjusting the VERTICAL LINEARITY control, It may be necessary to adjust
the VERTICAL SIZE and VERTICAL LINEARITY controls simultaneously until a picture which
is balanced in shape from top to bottom (linear) fills the screen. I the picture should roll dur-
ing these adjustments, reset the VERTICAL HOLD control.
FOCUS

Adjust the FOCUS control for the clearest picture,

Supplementary Controls Located At Rear of Receiver

The supplementary controls located at the rear of the receiver fall into two classifications:
those that can be adjusted easily without affecting the color balancing and picture tube set-up
controls and those that require careful adjustment in conjunction with one another. The more
critical controls are described in the section "Balancing the Background and G-2 Controls'',
These controls should be adjusted by a trained technician, (These controls should be adjusted
when viewing a black/white test pattern, )

HORIZONTAL CENTERING CONTROL

This control shifts the entire raster and the picture, from left to right, on the screen. Ad-
just this control to get a picture that is well-centered from left to right.

VERTICAL CENTERING CONTROL

This control shifts the entire raster and the picture, from top to bottom, on the screen,
Adjust this control to get a picture that is well-centered from top to bottom.

HORIZONTAL DRIVE CONTROL (On models which have a drive control)

This control affects the brightness and width of the picture. Adjust this control until white
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vertical bars appear on the screen; then back off control to the position where bars just dis-
appear. (NOTE: Adjust HORIZONTAL DRIVE control before making horizontal size adjust-
ment. )

HORIZONTAL SIZE CONTROL

This control varies the width of the picture. Move the horizontal size control to the left
until darksedges can be seen on each side of the picture. Then move control to the right until
picture is slightly larger than the picture mask.
AREA SELECTOR SWITCH

The quality and stability of the picture is controlled by the area selector switch. Set this
switch to the position in which the picture is the clearest and most stable.

SERVICE NOTES

CHANGING OF TUBES

(Refer to TS-902 horizontal chassis top view and BP-902 vertical chassis top view for tube
locations.) (See Figs. 11 & 14),

The receiver should be turned off when changing tubes. Indiscriminate changing or inter-
changing of tubes should be avoided for the following reasons:

1. A change of IF or RF tube, or crystal detector, can cause loss of sensitivity or poor pic-
ture quality. Check alignment and sensitivity after making such changes.

2. A change of limiter or ratio detector tubes can cause distorted audio, buzz, or loss of
audio sensitivity. Check alignment and sensitivity after changing these tubes,

3. Changing the horizontal oscillator tube can result in poor noise rejection or cause the

horizontal hold control to be out of range. This may necessitate re-adjustment of the hori-
zontal oscillator coil.

FUSE REPLACEMENT

B plus and initial surge fuse (special 7.5 ohm resistor R-73)

This fuse is a plug-in type located on the top rear of the horizontal chassis, behind the
vertical chassis. It is possible to replace this fuse by removing the back cover. Replace-
ment is facilitated, however, by removing the four bolts from the baseboard and shifting
the receiver assembly toward the rear of the cabinet,

Filament fuse (1 inch of #26 copper wire)

This fuse is located beneath the chassis in the area below the filament transformer. The
chassis must be removed from the cabinet in order to replace the filament fuse, Replace with
a 1 inch length of #26 wire soldered between two lugs of the terminal strip; the connection is
in series with the heavy green lead from the filament transformer.
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HORIZONTAL OSCILLATOR ADJUSTMENT

The HORIZONTAL HOLD control should have a sync range of approximately 25 degrees
rotation. If the control adjustment is overly critical:

1. Increase the BRIGHTNESS and reduce the HORIZONTAL SIZE until the edges of the hori-
zontal blanking pulse (grey vertical bars) are visible on either side of the raster.

2. Shunt the HORIZONTAL OSCILLATOR coil L.-43 to ground with a .25 mf 400V, capacitor,
and ground the control grid of the horizontal oscillator (pin 4).

3. Adjust the HORIZONTAL HOLD control until the picture is in sync or slowly floating through
sync.

4. Remove the capacitor shunting 1.-43 to ground and adjust the HORIZONTAL OSCILLATOR
coil until the picture is again in sync or floating through sync,

5. Remove short from control grid (pin 4) of horizontal oscillator.
REMOVAL OF THE CHASSIS

The chassis and the picture tube are mounted independently to a baseboard which is bolted
into the cabinet. The chassis may be removed from the cabinet independently of the picture
tube by removing four bolts. When removing only the chassis: disconnect the ground lead be-
tween the high voltage cage and the picture tube: disconnect the high voltage lead; disconnect
antenna lead-in and unplug speaker plug; unplug the deflection yoke plug from chassis; dis-
connect yoke leads extending into the high voltage case; on models using a field neutralizing
coil, unplug the field neutralizing coil plug.

Both the picture tube and the chassis can be removed by removing the four bolts which hold
the baseboard to the cabinet. This operation must include the removal of the antenna from the
side of the cabinet, disconnecting the antenna lead-in, unplugging the speaker plug and remov-
ing the wire braid from the bezel.

TONE CONTROL LINKAGE SETTING

In the event it becomes necessary to replace the tone control linkage:

1. Turn the tone control maximum counterclockwise.

2. Place the linkage over the TONE and CONTRAST -VOLUME shafts in such a manner that
the arms and link are above the shafts.

3, Move the linkage assembly counterclockwise as far as possible.
NOTE: After chassis has been replaced in the cabinet, place the TONE control lknob over the
CONTRAST-VOLUME shaft so that the lettering on the knob is toward the top.

REMOVAL AND REPLACEMENT OF COLOR PICTURE TUBE

Replacement of the tri-color picture tube necessitates a complete purity and convergence
alignment.

To remove the color picture tube:

1. Disconnect the picture tube socket, (Refer to Fig., 1),
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2. Remove the blue lateral corrector magnet,
3. Remove the PM purity device.

4. Withdraw the dynamic convergence coils from the neck of the tube by shifting the coil
lever toward a vertical position,

5. Remove the fibre picture tube mounting strap.

6. Disconnect the plastic high voltage interlock.

7. Loosen connecting rods between front and rear tube supports.

8. Remove front picture tube retaining brackets. Carefully remove the picture tube out the

front of the assembly. Use extreme care while pulling the neck of the picture tube through
the dynamic convergence coil assembly and the yoke.

9. Remove the magnetic shield from the flare of the picture tube.

10. Remove plastic insulating sleeve from around picture tube; remove second anode con-
nector,

To install color picture tube:

1. Before installing tube in chassis mounts, clip second anode connector on metal flange of
picture tube. Make this connection at a position approximately in line with pin #12 of the pic-
ture tube.

2. Place plastic insulating sleeve around picture tube front. Sleeve fold-over should be po-
sitioned in line with pin #4 of the picture tube,

3. Place magnetic shield on flare of the tube.

4. Mount picture tube to chassis with pin #4 toward top. Replace the front tube-retaining
brackets. Position tube so that plastic sleeve over picture tube face edge is flush against

retaining brackets.

5. Replace fibre picture tube strap; tighten connecting rods between front and rear tube
supports; connect high voltage interlock.

6. Replace the PM purity device.

7. Replace the blue lateral corrector magnet so that it is directly below the blue gun and then
replace tube socket,

8. Move the dynamic convergence coils in close proximity to the tube neck by shifting the
dynamic convergence coil lever toward the tuner side of chassis.

9. Proceed with a complete purity and convergence alignment and background tracking set-up,
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CIRCUIT DESCRIPTION

OPERATION OF THE COLOR RECEIVER

The modern color television receiver is more or less based on the original system in which
three separate picture tubes were used. In this three-tube system, each picture tube had a
transparent color filter of red, green and blue, respectively, Each tube could be driven with a
video signal and, in this case, would show the same scene but, with the picture colored entirely
red, green or blue, depending upon which tube was lighted. By a system of color sensitive mir-
rors and glass screens, it was possible to bring the three pictures together at one focal point in
such manner that the viewer would see the three superimposed pictures (one over the other). If
just the picture tube with the red filter were used, the result would be a good TV picture....but
completely in red. The same would hold true for the blue and green tubes.

By the foregoing method of using three different picture tubes with color filters, it is pos-
sible to produce a color television picture provided that a method is available of breaking the
picture down at the transmitter so that the red parts of the scene are sent to just the red pic-
ture tube, the blue parts of the scene to just the blue picture tube, and the green parts of the
picture to just the green picture tube, This can be accomplished by having three cameras at the
transmitter viewing the same scene, but with one camera having a color filter so that it can "see"
only the red parts of the picture, a second camera with a filter so that it can ''see" only the blue
parts of the picture and the third camera that can 'see'! only the green parts of the picture,

If the signals from the individual cameras reach only the appropriate color picture tube, we
have a method of taking the picture apart, color by color, at the transmitter and putting it back
together correctly at the receiver. For any colors other than those of the color filters, a com-
bination of two or more of the screen colors could be used and mixed to form the desired color,

The system described is possible to construct and was actually used at one time. However,
the mechanical, optical and electrical problems involved make it impractical. For example,
each picture tube would have to show a picture identical in height, width and linearity in order
for them to superimpose perfectly. Experience with obtaining suitable linearity, etc., in just
one receiver, gives an insight into the troubles encountered.

One solution to the problem is the three-electron gun picture tube which attempts to com-
bine the three separate picture tubes used previously into one glass envelof.ae. In this manner,
the same deflection yoke and sweep system may be used for all three picture beams, resulting
in identical height, width and linearity.

The tri-color picture tube is designed to give the equivalent action of the three separate
tubes by dividing its screen into extremely small color dots and by lighting all screen dots of
any one basic color by a particular electron gun of three used, In this way, the screen may
be made completely red, blue, or green by controlling the beam currents of the individual
guns., Likewise, color may be added to a picture by controlling the red gun by the signal
from the red camera at the transmitter, the blue gun by the blue camera information, and the
green gun by the green camera information.

RECEIVING BLACK AND WHITE

All screen dots of any one color are lighted by just one of the three electron guns and thus
the light intensity of the three-screen color may be controlled by the beam currents of the in-
dividual guns, The beam currents of the three guns may be individually adjusted by grid bias
voltages in order to adjust the separate color intensities when there is no signal., If the red
dots are made brighter than the blue and green dots, the entire screen will appear with a red
tinge, etc. When the light intensity value of all the red, blue and green dots are equal, .. the
entire screen will appear white to the viewer, This is due partly to the inability of the human
eye to distinguish individual colors of equal light intensity values and also to the fact that the
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