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TELEVISION

CHASSIS
TS=905

MODELS
21 CT28SERIES

21CT2

GENERAL INFORMATION

CHASSIS DESCRIPTION

The TS-905 series of Motorola color receivers utilize
29 circuit tubes plus the 21AXP22A color picture tube. The
receiver contains three crystals as follows: video detector,
sound detector (4.5 Mc IF separation) and 3.58 color oscil~
lator, The "Y" version chassis incorporates a separate
UHF tuner for operation onchannels 14 thru 83, All models
are compatible for black/white and color reception,

The receiver utilizes three separate chassis coded as
follows: The main chassis, containing all signal and sweep
circuits, is labeled the TS~905, The convergence chassis,
containing all dynamic convergence controls, is labeled
the CONV-905, The power supply chassis is labeled the
PS-005. Information on the method of coding individual
chassis changes is given in the "TV Chassis Coding Sys-
tem".

All chassis are of the conventionally wired type (no
printed circuits), The main chassis is vertically mounted
to provide top to bottom control positions. The low voltage
power supply is mounted to the floor of the receiver com-
partment, while the convergence chassis is located in the
upper right-hand side of the cabinet (as viewed from the
rear of the receiver), The convergence chassis is detach-
able from the receiver cabinet and may be held or secured

in a position allowing direct viewing of the picture screen
for convergence adjustments.,

CHASSIS BREAKDOWN CHART

Chassis VHF Tuner UHF Tuner
TS-905 VTT-83 -
TS-905Y VIT-83Y TT-87

RECEIVER MODEL BREAKDOWN CHART

VA
Model Description Chassis
21CT2B | Table, Swedish Oak: masonite;with TS-905
detachable console height legs
¥21CT2B | Table, Swedish Oak: masonite;with TS-905Y
detachable console height legs
21CT2M | Table, dawn mahogany: masonite; TS-905
with detachable console height legs
Y21CT2M | Table, dawn mahogany: masonite; TS-905Y
with detachable console height legs

ELECTRICAL SPECIFICATIONS

POWER RATING - Source: 105-120 volts, 60 cycle AC
TS-905 310 watts

INTERMEDIATE FREQUENCIES -

Intercarrier IF: Video 45,75 Mc; Audio 41,25 Mc
Audio [F: 4.5 Mc
Number of tubes: 29 plus picture tube

(30 in UHF models)

channels 2 thru 13
channels 2 thru 83

TUNER RANGE: TS-905
TS-905Y

TUNER INPUT IMPEDANCE - VHF & UHF 300 ohms bal~
anced

FUSES - Entire B+ distribution system; 2 amp (E-902) wired
under power supply chassis or plug-in type lo-
cated on power supply chassis edge (in later mod-
els). See Production Change section.

Horizontal output and damper: 3/8 amp (E-501)
plug-in type on top of chassis, lccated adjacent fo
the high voltage cage.
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TUBE COMPLEMENT

Ref,
No. Tube Function
V-1 6BC8 Cascode RF amplifier
V-2 | 6U8 Mixer-oscillator
V-3 | 6BZ6 1st video IF amplifier
V-4 | 6BZ6 2nd video IF amplifier
V-5 | 6CB6 3rd video IF amplifier
V-6 | 6CB6 4th video IF amplifier
V-7 | 6ANS8 1st audio IF' & sync amplifier
V-8 | 6AUb 2nd audio IF
V-9 6BV8 Ratio detector & lst audio amplifier
V-10| 6AQ5 Audio output
V-11| 6AUS 1st video amplifier & sync separator
V-12| 12BY7A 2nd video amplifier
V-13| 6CcG7 Gated AGC & pulse amplifier
V-14 | 6SN7GTB |Horizontal phase detector & vertical

blocking oscillator
V-15| 6CM6 Vertical output
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FRONT PANEL CONTROL
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Ref,

No. Tube Function

V-16 | 6SN7GTB |Horizontal oscillator

V-17 | 6CB5A Horizontal output

V-18 | 6AU4GTA |Damper

V-19 | 1v2 Focus rectifier

V-20 | 3A3 HYV rectifier

V-21| 6BK4 HYV regulator

V-22 | 6AU8 Chroma amplifier & color killer

V-23 | 6BHS8 Bandpass cathode follower & burst
amplifier

V-24 | 6BV8 (R-Y) demodulator & output

V-25| 6BVS Color AFC & (G-Y) output

V-26| 6BVS (B~Y) demodulator & output

V=27 6AU8 3.58 Mc color oscillator & reactance

V-28| 5U4-~-GB LV rectifier

V-29 | 5U4~-GB LV rectifier

V-301 21AXP22A | Tri-color picture tube

OPERATING INSTRUCTIONS

FRONT PANEL OPERATING CONTROLS
(Use Figure 1 for locations)

The most frequently owner-operated controls are lo-
cated at the top of the cabinet and are fully exposed: The
owner -operated supplementary controls are located near
the bottom of the cabinet and are concealed by a hinged con-
trol cover. These controls listed from top to bottom are as
follows:

VHF STATION SELECTOR,..selects desired station chan-
nel number. Also acts as a bandswitch for UHF -equipped
models. . . when tuned to channel #1 (UHF).

FINE TUNING...Adjusts local oscillator of tuner for opti-
mum reception of each channel,
COLOR...the fine tuning should be more carefully ad-
justed for color programs than on black/white: The
color information may be completely removed if not ad~
justed properly,
UHF...the fine tuning control becomes the main tuning
control when the VHF tuner is switched to UHF (chan~
nel #1) on UHF -equipped models, Correct tuning is for
best picture detail consistent with proper sound and
sync conditions,

VOLUME...Adjusts sound output of sound system.

CONTRAST. ..Adjusts the gain of the video amplifier and is
equivalent to a conventional black/white contrast control,

TONE...Adjusts treble to bass response of sound system.

BRIGHTNESS. Adjusts beam currents of all picture tube
guns simultaneously and is equivalent to the BRIGHTNESS
control of a conventional black/white receiver, To set....
turn clockwise until picture screen is lighted, Readjust
later in conjunction with CONTRAST to get desired bright-
ness of picture and proper value of picture tones., Never
keep the brightness control turned higher than necessary-

COLOR INTENSITY. .. Adjusts the gain of the color (chroma)
system and the relative brightness of the color information,
on the picture tube screen, to the black and white informa-
tion, After correct adjustment of the COLOR KILLER con~
trol (back panel), it is usually not necessary to change the
setting of the color intensity when changing from mono-
chrome to color pictures. However, on black and white
viewing, the color intensity control may be turned “off*
(fully counterclockwise) if additional attenuation of the color
system is desired, Also, it may be necessary to readjust
fhe 1color intensity to compensate for different color signal
evels,

COLOR SHADING...Adjusts the phase of the local color os-
cillator (3,58 Mc) and the hue or Hnt of the reproduced
colors, The correct adjustment is for most natural or
pleasing flesh tones, or for some object having familiar
coloring (such as a blue sky, or water, etc. )

VERTICAL HOLD..,This control is used for stopping verti-
cal movement of the picture (rolling up or down). The cor-
rectadjustment is approximately in the center of the picture
lock~-in range.



HORIZONTAL HOLD...This control is to lock-in the pic-
ture horizontzlly and requires adjusiment if the picture has
2 tendency to move across the screen horizontally or ap-
pears as a series of sloping lines, This adjustment is very
broad and should be set to the center of the range in which
the picture remains locked-in or stationary. (ALSO SEE
HORIZONTAL OSCILLATOR ADJUSTMENT IN"REAR PAN-
EL CONTROL"™ INFORMATION).

FRONT PANEL SERVICE CONTROLS (located under the
"well® See Figure 1 for locations).

A group of service adjusitment controls (serviceman
only) are located underneath the metal "well" holding the
hinged cover of the supplementary controls., To gain access
to these controls remove the two screws holding the sup-~
plementary control “well" and remove the entire well,

Green G-2, green background (G-1), blue G-2, blue
background (G-1) and red G-2. For proper adjustment of
these controls refer to "ADJUSTING FOR WHITE SCREEN
CONDITIONS".
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VERTICALSIZE AND VERTICAL LINEARITY...These two
controls have an effect on the picture tube in the vertical
direction. The vertical size control adjusts the height of
the picture and requires adjustment if the picture is too
large or too small from top to bottom.

The vertical linearity control adjusts the stretching or
squeezing of the top portion of the picture as compared to
the lower portion of the picture. This can give the effect of
egg-shaped circles (flattened at top or bottom) on the screen.

Adjustment...Adjust the VERTICAL SIZE control until
the picture fills the screen from top to boitom. Adjust the
VERTICAL LINEARITY control for most evenly balanced
picture from top to bottom. Adjustment of the VERTICAL
SIZE control may require a readjustment of the VERTICAL
LINEARITY control and vice-versa, If the picture should
roll during these adjustments, reset the vertical hold con-
trol, NOTE: ADJUSTMENT OF THESE CONTROLS CAN
AFFECT COLOR CONVERGENCE, ALWAYS CHECK AF-
TER ADJUST MENT .

REAR PANEL CONTROL ADJUSTMENTS
(See Figure 2 for control locations)

1., THE COLOR KILLER

This control adjusts the operating conditions of the cir-
cuit which automatically shuts off the color system during
black/white reception and automatically restores the color
system for color broadcasts.

Adjust as follows: (1) Tune in a station transmitting in
black and white and adjust front panel controls for a normal
pictures (2) Turn the color intensity control to maximum
(fully clockwise), (3) Working at the rear of the receiver,
turn the color killer control fully clockwise (as viewed from
rear), (4) Turn the color Kkiller control slowly counter-
clockwise until the color interference disappears. (5) Try
all channels and adjust control to remove interference from
all channels...never use a color broadcast for this adjust-
ment,

2, THE AGC CONTROL

This control sets the AGC system for optimum opera-
tion in practically any signal area encountered, Turning
the control clockwise (as viewed from rear) sets the re-~
ceiver for weak signal operation: coumterclockwise rota-
tion adjusts for strong signal areas. An incorrect setting
may give poor picture quality, instability, or a buzzing
sound in the speaker, Adjust for clearest and most stable
picture from all channels,

3. HORIZONTAL OSC ADJUSTMENT

Refer to the section "HORIZONTAIL OSCILLATOR AD-
JUSTMENT",

4, SERVICE TEST RECEPTACLE...See Figure 2 for lo-
cation and connections.

5, VERTICAL CENTERING CONTROL

Adjusts the vertical centering of all three rasters (red,
green and blue) simultaneously, Extensive adjustment may
require convergence touch-up.

6., HV ADJUSTMENT

This adjustments sets the proper operating point of the
regulator tube to supply proper voltage to the picture tube,
After adjustment, check focus, horizontal and vertical size
and convergence. USE ALL HIGH VOLTAGE SHOCK PRE~
CAUTION TECHNIQUES TO AVOID SHOCK, PHYSICAL IN-
JURY AND/OR DAMAGE TO EQUIPMENT.

To adjust...Set the BRIGHTNESS and CONTRAST con~
trols (front panel) to minimum and the HORIZONTAL SIZE
SWITCH (rear panel) for maximum picture width, TURN
RECEIVER "OFF'" AND ALLOW SUFFICIENT TIME FOR
THE SYSTEM TO DISCHARGE. Connect the meter between
the high voltage cable and ground in any convenient manner
(youmay usea "T" connector or any similar method), Keep
the picture tube ultor anode connected during the measure-
ment, Adjust the HIGH VOLTAGE REGULATOR control
(rear panel) for a reading of 20,000 volts. After adjust-
ment return all other receiver controls to normal operating
positions.



7. HORIZONTAL SIZE

Adjusts the horizontal size of all three rasters (red,
green and blue) simultaneously. Always check convergence
after readjustment.
8. HORIZONTAL CENTERING

Centers the three rasters (red, green and blue) simul-

taneously. Always check convergence after readjustment.
9. FOCUS

Controls the focus and beam size of all three beams
simultaneously and is equivalent to a conventional black/
white focus control. Always check convergence after re-
adjustment.

INSTALLATION INSTRUCTIONS (GENERAL)

The receiver is shipped completely assembled and ad-
justed: Under ideal conditions it should be necessary only
to unpack the receiver, connect the antenna and apply power.
However, under actual conditions the installation may be
quite a bit more complex due to the following reasons:

1. Misadjusted operating and/or service controls due to
vibration and shock in shipment,

2. Movement and/or misadjustment of picture tube neck
components due to shipment.

3, Possible magnetization of metal parts of the receiver
or picture tube retaining components affecting purity and
convergence,

4, The possibleneed for repair or re-orientation of the old
antenna, ., or even the need for acompletely new antenna in-
stallation.

PRE-INSTALLATION CHECKS

Before delivering the receiver to the set owner, the set
should be unpacked and checked for obvious damage to the
cabinet, safety-glass-screen and other exposed parts, Re-
move the backcover and inspect the chassis and picture tube
for proper and secure installation, Check picture tube
component parts placement and the entire receiver for loose
or broken items. Replace back cover and make a 'live"
power check of the receiver. NOTE: Refrain from adjust-
ing the focus, centering, linearity, size, purity or conver-
gence controls at this time, since the permanent location of
the receiver can have some effect on the receiver's opera-
tion. Keep in mind that there can be some interaction be-
tween the size, centering and linearity controls and conver -
gence, Therefore, adjustments on these controls should be
minimized unless a complete convergence procedure is con-
templated.

Locating the Receiver

Before anyattempt is made toerect an antenna or to in-
stall lead-in wires, the permanent location of the receiver
should be established with the set owner. Once the receiv-
er isinstalled (including convergence touch-up adjustments)
it is desirable to keep the receiver in this location., While
the effect of external magnetic fields has been drastically
reduced, the effects of receiver displacement must still be
considered., The set owner should be advised on the neces-
sity of keeping the receiver in the original installed posi-
tion...and to keep any cabinet movements or jarring to a
minimum when cleaning around the receiver.

Room Lighting

Receiver set-up adjustments, especially those for white
color screen conditions, must be performed while using the
room lighting that will be available during program viewing.
If different color lighting is used, it is quite possible to ad-
just for white screen conditions only to find that under the
normal viewing lights, the screen may have a pre-dominant
blue, green or red tinge.

Antenna Requirements

Indoor antennas are often satisfactory for color recep-
tion, provided the receiver is located a reasonable distance
from the transmitter andnot in anarea having severe inter-
ference or ghost problems. An outdoor antenna will invari-
ably give abetter overall picture on all channels and is rec-
ommended whenever possible, When evaluating an existing
antenna system, always remember that an antenna may fur -
nish lsatisfactory black/white reception but fail completely
on color.

In the case of an antenna for UHF reception, the fore-
going information applies in addition to the extra care re-
quired for more critical UHF antenna set-up.

INSTALLATION INSTRUCTIONS (SERVICE)

HIGH VOLTAGE WARNING

Lethal voltages are present in this receiver, Use all
necessary techniques to avoid shock, physical injury or
damage to testing equipment. Keep in mind that a severe
shock can be incurred without making physical contact with
high voltage sources. Keep at least three inches away from
high voltage points. Shock hazard is also present at the
junction of the metal cone and metal-to-glass seal at the
front edge of the picture tube.

X-RAY WARNING

Soft X-rays are radiated from the screen of the picture
tube which are usually absorbed by the safety glass screen:
Operation of the receiver without the safety glass screen
results in a danger area immediately in front of the central
screen area. Exposure within this area for a prolonged
period of time can cause physical injury. When the antici~
pated, or required, exposure involves an extended time
period, always provide an X-ray absorbing shield in front
of the tube. This shield should be a pane of glass or plastic

at least 1/4 of an inch thick.

PICTURE TUBE HANDLING PRECAUTIONS

Extreme care must be used in handling the tri-color
picture tube since it is more fragile than black/white tubes
and breakage hazard is increased due to the assemblies
mounted on the neck. DO NOT NICK OR SCRATCH THE
GLASS, OR SUBJECT IT TO ANY UNDUE PRESSURE IN
INSTALLATION, REMOVAL OR OTHER PROCEDURES IN-
VOLVING THE TUBE. Do not remove the receiver chassis,
install, remove or handle the picture tube in any manner
unless shatterproof goggles and heavy gloves are worn,
ALWAYS DISCHARGE THE 2ND ANODE LEAD AND/OR
THE POWER SUPPLY BEFORE HANDLING.

TUNER OSCILLATOR ADJUSTMENT

The tuner is constructed with individual oscillator ad~
justments for all channels. For oscillator adjustment pro~
cedure refer to page 8 .
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FUSE REPLACEMENT
B+ System

This fuse is a 2 ampere, pig-tail type located underneath the power supply sub-chassis in early models, The sub~chassis

must be removed for fuse replacement.

In later models (PS-905B), this fuse is of the plug-in type located at the right-hand side of the sub-chassis,

Horizontal Output and Damper Fuse

This fuse is a 3/8 ampere (slow blow) plug-in type located to the rear of the main chassis adjacent to the high voltage cage.
This fuse is accessible after removal of the back cover,

HORIZONTAL OSCILLATOR ALIGNMENT

The HORIZONTAL HOLD control should have a sync range of approximately 30 degrees. If the control is too critical,

adjust HORIZONTAL OSCILLATOR COIL as follows:

Set line voltage to approximately 117 volts with variac,

1. Set all controls for a normal picture.

2, Short HORIZ AFC to ground with a piece of wire at pin #4 of the SERVICE TEST RECEPTACLE (see Figure 3),

Connect a . 1 mfd 600 volt capacitor across L.-501 (HORIZ OSC COIL) by using pins #2 and #1 of the SERVICE TEST RE-
CEPTACLE.

3‘

Adjust HORIZ HOLD control (front panel, under lid) to the point where the picture almost remains stationary...as far as
the horizontal sync of picture is concerned.

4.

Remove the . 1 mfd capacitor shunting the HORIZ OSC COIL and without turning the horizontal hold control, adjust the
HORIZ OSC COIL (located on rear panel) to the center of the range in which the picture almost remains in sync hori-

zontally.

Remove the wire shorting HORIZ AFC to ground and adjust the HORIZONTAL HOLD control (front panel) so that no
fold-over appears on either side of the raster.

ADJUSTMENT FOR WHITE SCREEN CONDITIONS

Set BRIGHTNESS and CONTRAST controls (front panel Fig. 1) for a normal picture, Set the CHROMA control (front

panel) to minimum...fully counterclockwise.

If possible, avoid adjustment of vertical and horizontal hold, size, linearity and centering as they affect convergence,



3. Adjust the high voltage regulator (HV ADJ-rear panel control) for correct anode voltage,

4, Set the CONTRAST control to maximum (fully clockwise) and adjust the AGC control (rear panel) to the point where the
receiver is just overloading...then reduce slightly.

5. Set the CONTRAST control for a normal picture and the BRIGHTNESS control for slightly above normal intensity.

6, Turn Green G-2, Green-background, Blue G-2 and Blue background controls to minimum {fully counterclockwise). Set
Red G-2 slightly below a saturated red color (see Figure 1),

7. Turn BRIGHTNESS control to minimum and note if the picture tube cuts off at this setting.

e

. If any red color is visible, re-adjust the red G-2 control until the raster is cut-off with the blue and green beams. With
this adjustment, the red color should remain unsaturated at slightly above normal brightness settings.,

9. Set the BRIGHTNESS control for low intensity red field.
10, Adjust the blue G-2 and green G-2 to maximum setting.

11, Adjust the blue and green background (G-1) controls until you have nearly equal intensity red, green and blue fields (this
will produce a shade of gray).

12. It may then be necessary to re-adjust the G-2 settings to produce simultaneous cut-off of all three guns when operating
near cut-off brightness.
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FIGURE 4. PICTURE TUBE ASSEMBLY

PLACEMENT OF PICTURE TUBE NECK COMPONENTS

1. The yoke is closest to the picture tube flare and is positioned for best edge purity compromise between the three color
fields.

2, The rear edge of the convergence assembly (which is located behind the yoke) should be positioned 1/8" ahead of the rear
edge of the picture tube convergence pole pieces, This places the convergence assembly directly over the three con-
vergence pole pieces inside the tube neck., The convergence assembly should be rotated so that the blue coil (assembly

retaining clamp bolt downward and centered) is up and vertically centered ,..or radially centered on internal pole pieces.

The blue convergence coil can be readily identified by its blue color coded leads,.,the other two convergence coils are



also coded with the appropriate color wires,
3, The purity ring should be located to the rear of, and positioned directly over the cross sectional gap of the gun barrel.

4, The blue lateral corrector device should be centered directly over the extra pole piece located on the blue gun (with the
blue lateral size switch upward) and closest to the the base of the picture tube.

DEMAGNETIZING THE PICTURE TUBE

During the intial installation of the color receiver, it may be found that the metal parts of the picture tube, the picture
tube retaiming brackets or other metal parts of the receiver have become magnetized, Such magnetization may have oc-
curred due to the receiver's exposure to extraneous magnetic fields.,.or due to movement through the earth's magnetic
field in shipment. These magnetized areas can affect the positioning of the three electron beams, in varying degrees, and
thus introduce defects in the purity, static and dynamic convergence as well as distortions of the raster. The influence of
such random field patterns could not be compensated for by the normal picture tube adjustments, Therefore, it is necessary
to make certain that all metal parts of the tube and its surrounding area are free of these fields,

The seryice technician can construct a simple demagnetization coil by winding approximately 425 turns of number 20
enameled wire mm a 12" to 14" diameter circle, A line cord should be soldered to the ends of the coil and the entire coil
carefully taped to protect the user from line voltage.

To demagnetize metzl parts, connect the coil to a 110 volt AC source, then pass the coil, in a circular motion, over the
entire surface area of the picture tube several times: slowly move the coil out of the receiver and away to a distance of
2bout =ight or ten feet...then disconnect. Never shut off the current to the coil while it is still in the vicinity of the tube
since this may resalt in an even stronger residual magnetic field in the parts than previously.

NOTE: Before the de-magnetization process, it is very important that the rim purity magnets be withdrawn into their cups
{mimimmam strengtih position), so the magnets will not be damaged, or the magnetic field from these magnets '"set" into the
metal parts of the picture tube,
CHASSIS REMOVAL INSTRUCTIONS
Mz:iz Chassis

1. Remowe back cover

2. Bemowe: (2 picture tube socket, (b) power supply cable, (c) filament lead & plug, (d) yoke leads, (e) blue size switch
leas 2t B8 wvoltage cage, (f) second anode connector, {g) convergence chassis and coil cables; also unscrew chassis-to-

power supply grounding lug.

3. Flace seceiver on edge of workbench so control panel extends beyond edge of bench and remove two screws securing
chassis to long "U" shaped mounting bracket, The screws are located at the extreme ends of the "U" bracket.

<. Ope= Sizged cabinet top by pushing the two long rods, located at rear of cabinet top near the cabinet hinges, toward the
rear of cabinet, Then rest cabinet top on support arm at side of cabinet,

5. Hemove screws securing the two "L shaped brackets (one at top and the other at rear of chassis) to the cabinet,
also remove the screws securing the top '""L'' bracket to the chassis.,

&. Hemowe chassis toward rear of cabinet,

Convergence Sub-chassis
1. Ope= Singed cabinet top and loosen convergence sub-chassis mounting screws,

2. M=%e certain 21l cables associated with this sub-chassis are removed,
3. Remowe comwergence sub-chassis by lifting chassis '"up and out',

Power Supply Sub-chassis

1. Remowe four chassis mounting screws,
2. Make certain 2ll cables associated with this sub-chassis are removed,

3. Remowe power supply sub-chassis from cabinet,

PICTURE TUBE REPLACEMENT

1. It will greatly facilitate matters if all the chassis are removed first to create tube withdrawal space (see Chassis Re-
moval Instructions),

2. Place receiver cabinet with the picture tube mask down on a padded bench,
3. Remove the three suspension rods holding the picture tube to the cabinet,

4, Open Lid (reach in from back of cabinet and push the two top corner rods to the rear as far as possible) and loosen the
bolt in metal band which supports the rim purity magnets.

5. Remove the blue lateral device (located closest to the picture tube socket), purity ring and the convergence device.

6. Remove the tube, yoke bracket assembly and tube shield (all picture tube leads, socket and etc., should have been pre-
viously removed as in step #1).

7. Replace tube and reassemble in reverse order given above,

NOTE: Use the blue gun (identified by extra pole piece) to indicate the top and vertical axis of the tube.



REMOVAL OF SAFETY GLASS FOR CLEANING

See page 31 for glass removal instructions of new models,

The picture tube is under great pressure, and can implode with violence. Do not strike or scratch the screen while the
glass is removed.

NOTE: The color receiver should be turned "off"" for a length of time sufficient to discharge the high voltage system. If
the glass is removed before this period of time, there is shock hazard present at the edges of the picture tube screen, While
this charge is not lethal in itself, unexpected muscular reaction could cause physical injury,

TO REMOVE SAFETY GLASS

1. Remove the channel selector 2nd fine tuning knobs., Knobs are held by friction only and may be pulled off by pressure
straight out from the cabinet,

2. Remove two (2) Phillips head screws holding circular insert (the circular insert is located under the knobs that were
removed in step #1).

3. Remove the five (5) Phillips head screws holding metal molding trim at bottom of the safety glass.,
4, Remove the four (4) hex head screws holding metal glass retainer at bottom of the safety glass.

5. Remove the five (5) Phillips head screws securing metal molding trim at top of the safety glass (hold glass during re-
moval of last screw so glass will not fall out).

6., Grasp safety glass at right-hand edge and move outward until glass clears cabinet, Then slide glass towards right-hand
side, Grasp safety glass at right and left-hand edges and remove from cabinet. Place glass in a safe place.

When replacing safety glass, make sure flexible molding is on top, bottom and left-hand edges of the safety glass before
installation, Follow removal steps in reverse order.

TUNER LOCAL OSCILLATOR ADJUSTMENTS

The tuner h:as provision for individual channel oscillator adjustment by means of screws which may be reached from the
(front of the C§bmet. To gain access to the oscillator adjustments...remove the fine tuning and channel selector knobs
see Figure 1),

PROCEDURE

1. After receiver has had a few minutes of warm-up time, switch tuner to highest numbered channel available in the area.
Observe receiver for proper reception of sound and picture (may be performed on either black/white or color broad-
casts). If station is not received properly within the limits of the fine tuning control range, it will be necessary to ad-
just the correspondingly numbered oscillator screw located under the channel dial scale and fine tuner knob, Use
FRONT PANEL CONTROL illustration for location of screws.

2. Fine tuner must be at mid-position to adjust the oscillator screw. This position is correct when channel number holes
#2 and #13 are open (open to the extent that an alignment tool can be inserted to adjust them),

3, Use a non-metallic screwdriver or alignment tool. Do not turn oscillator screw counterclockwise to extent of disengage-
ment from tuner, To insure that the screw is within the range of its threads.,.tighten the screw (clockwise) until it
stops, then turn counterclockwise until the station appears. The maximum number of safe counterclockwise turns from
the stop are:

7-turns for channels: 5-turns for channels:
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4, Switch tuner to the next lower channel number available in the area. If station is not received properly...adjust os-
cillator slug of this channel using the procedure outlined in steps #2 and #3.,

5. Repeat step #4 for the remainder of the channels. Always adjust channels in descending order, otherwise tuner will l;e
severely misaligned,

STATIC CONVERGENCE PROCEDURE

1. Remove the back cover of the receiver.

2. After removal of the back cover, the top of the cabinet may be opened on its hinges. To lift cabinet top, reach into re-
ceiver from the rear and pull the metal rods located on the left and right-hand sides (near the frame of the top) towards
the rear of the cabinet. When the rods are far enough out the rear of the receiver to be disengaged from the front of the
cabinet, the cabinet top may then be opened from the front edge. A small arm on the right-hand side of the cabinet
(looking at receiver from front) may be raised to hold the top in position,

3. Disconnect small chassis (located in upper right-hand corner, when looking from rear) from the convergence circuits
by removing the octal plug from the small chassis. This removes the effect of the dynamic convergence system and its
control settings.

4, Apply power to the receiver and allow a few minutes of warm-up time,

5, Inject a white cross hatch or dot pattern into the receiver and adjust the FINE TUNING control for best definition of the
pattern.
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Adjust the BRIGHTNESS and CONTRAST controls (front panel) to their normal level,
Adjust the FOCUS control (rear panel) for sharpest focus.

Adjust the AGC control (rear panel) by rotating it clockwise until the receiver overloads (with max contrast setting) then
turn counterclockwise about 1/8 turn.,

Using 2 cross hatch pattern, vertically de-center the raster and note which color field is off convergence. Any one field
may be displaced by as much as a whole line (horizontally or vertically) and would be difficult to detect if the above pro-
cedure were not used. Then adjust the red and green beam positioning magnets (beams are moved diagonally) and the
blue beam positioning magnet (blue beam moves vertically only) and the blue lateral corrector magnet moves beam hori-
zontally only for rough convergence. The static convergence magnets are the circular discs located on the top of the
convergence assembly cores. The blue lateral corrector magnet is located in the blue dynamic horizontal size switch
positioned near the base of the tube and over the blue lateral pole piece. The corrector magnet is adjusted by rotating
the paper tubing adjacent to the tube neck,

Turn receiver off and allow time for discharge of high voltage. Check high voltage in accordance with procedure given
in "REAR PANEL CONTROLS" section,

Adjust the VERTICAL SIZE and VERTICAL LINEARITY controls (located on front panel) and the HORIZONTAL SIZE
CONTROL (located on the rear panel) for a linear raster of the proper size.

Adjust the HORIZONTAL CENTERING and the VERTICAL CENTERING controls (located on the rear panel) for proper
positioning of the dot or cross hatch pattern,

TURN THE RECEIVER "OFF",..then loosen the two screws that secure the yoke mounting bracket to the rear picture
tube support. Pull the deflection yoke towards the rear of the tube as far as possible.

Remove the green and blue grid (G-1) leads from their receptacles on the main chassis and plug them into the ground
receptacles provided.

TURN THE RECEIVER "ON"...and rotate the red G-2 control (located under the '"well'" of the front panel) fully clock-
wise, Keep the CONTRAST control as low as possible and the BRIGHTNESS control set for normal brightness.

CENTER PURITY

Tune the receiver to a blank channel so no pattern is visible on screen,

Position the purity magnet rings (located on the neck of the picture tube, between the convergence assembly and the blue
lateral positioning magnet) so the tabs are together and producing no magnetic field from the purity device. Rotating the
two rings of the purity device together, as a unit, should have no effect on the raster.

Separate the red tabs of the purity device a small amount to produce a weak magnetic field. Rotate the purity device as
a unit to obtain greatest area of red field..,that is centered in the raster, Continue the process of adjusting the strength
and direction of rotation of the purity device until a red field of maximum area has been obtained,

Move yoke forward to find best edge purity of the red raster. Tighten yoke screws after locating this position,

Adjust the rim magnets, located on the rim of the picture tube, for best red purity along the outer areas and edges of
the screen., The field strength of the rim purity magnets may be adjusted independently of the magnet polarity by pulling
or pushing them in or out the holder.,,the screw mechanism will allow slippage. The magnet polarity as well as the
strength may then be varied by rotation of the knob.

When the red purity has been adjusted for best red field, check the purity of the green and blue fields individually by re-
placing the appropriate grid lead into its correct pin receptacle and keeping the unwanted guns turned off by grounding
their grid leads. Make any necessary compromise setting of the purity device required to obtain best purity on all
three (red, green and blue) fields,

EDGE PURITY

Insert the lead of the red gun into the red gun receptacle of the grid lead socket and plug the blue and green guns into
the grounding receptacle pins,

Loosen the screws holding the yoke and slide the yoke forward or backward along the tube neck to find the best possible
position for edge purity and overall purity.

Adjust rim purity magnets for best edge purity.

Check the blue and green fields individually for best purity by grounding the other two unwanted guns and by moving the
yoke along the tube neck,

In the final positioning of the yoke and rim purity magnets, the individual red, blue and green fields should be pure over
the largest possible screen area,

Re-insert the red, blue and green grid (G-1) leads into the proper receptacle hole, for normal operation.

Adjust the CONTRAST control to near maximum and the BRIGHTNESS control for a low brightness raster.

Adjust the red, green and blue G-2 (front panel, under ''well") controls for a neutral or gray raster.

Adjust the rim magnets to remove any color shading that appears at the extreme edges of the screen, Adjust magnets
by sliding them towards the picture tube and rotating them for best purity at all points around the edges of the screen.
Upon completion of this adjustment, the raster over the entire screen area should be a uniform neutral gray.

CORRECTIONS FOR YOKE IMPERFECTIONS

The following adjustments are unique Motorola additions to the TS-905 color receiver circuitry for purposes of

nullifying impexrfections in the deflection yoke. Many of these adjustments are completely new to the color receiver in-
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FIGURE 5. CONVERGENCE CONSOLE CHASSIS

dustry. Therefore, it is necessary to follow specific procedure rather then depend on any generalized convergence infor-
mation that may have been published previously,

1. The convergence assembly should be disconnected by unplugging at the convergence chassis during the following pro-
cedure. Make sure that the position of the deflection yoke is secure from the preceding purity procedure.

2, Set all receiver controls for a normal picture with optimum resolution of a cross hatch pattern.

3. Converge the pattern at the center of the screen, using the red, green and blue BEAM POSITIONING MAGNETS (cir-
cular discs on the convergence assembly) and the BLUE LATERAI. CORRECTOR MAGNET.

4, Observe the red and green horizontal lines (produced by the generator) at the center of the screen. Adjust the HORI-

ZONTAL YOKE BALANCE COIL (located on the deflection yoke) until the red and green horizontal lines are either
superimposed or are equally spaced with respect to each other from left to right over the center of the screen (see Fig-
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FIGURE 8. HORIZONTAL YOKE BALANCE COIL ADJUSTMENT
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FIGURE 9. TOP KEYSTONE CORRECTOR ADJUSTMENT

5. Observe the red and green horizontal lines at the top of the screen and adjust the top HORIZONTAL KEYSTONE COR -
RECTOR (located on the top right-hand side of the deflection yoke,..as viewed from rear of receiver) so the lines are
either superimposed or are equally spaced with respect to each other from left to right (see Figure 9)
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FIGURE 10. BOTTOM KEYSTONE CORRECTOR ADJUSTMENT

6, Observe the red and green horizontal lines at the bottom of the screen and adjust the BOTTOM HORIZONTAL KEYSTONE
CORRECTOR (located on the bottom, right-hand side of the deflection yoke...as viewed from rear of receiver) so the
lines are either superimposed or are equally spaced with respect to each other from left to right (see Figure 10),
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