MODELS
VT105
VT I05M
VK 106
VK 1068
VK 106M
VT 107
VT I07M

SERVICE MANTUAL CHAss

TS-9A
TS-98B
T5-9C
TS-90

BRIEF DESCRIPTION OF CHASSIS

Chassis TS-9. This television chassis has 22 tubes plus a 10" picture tube. The
picture, scund and scanning circuits, together with their power supply, are con-
tained on a single chassis. Four type 2526GT tubes, operating in a bridge circuit,
are used to supply "B" power. It is designed to operate on 105 to 125 volts, 60
cycle alternating current.

Chassis TS-9A. Same as Chassis TS-9 except that the four 25Z6GT bridge circuit
rectifier tubes are replaced with a conventional power supply circuit using 2 rec-
tifier tubes (5Y3GT & 5ULG). The power transformer in this chassis differs from
the one used in Chassis TS=-9. A total of 20 tubes plus a 10" picture tube are used
in this chassis.

Chassis TS-9B. Same as Chassis TS-9 except that a reflexed type audio circuit was
added to obtain greater audio amplification. The lst sound IF amplifier is used as
a combination 21.9 Mc IF amplifier and as an audio amplifier.

Chassis TS-9C. Similar to Chassis TS=9A but has added sound IF stage to reduce
variations in sound level with setting of contrast control. This chassis has 21
tubes plus a 10" picture tube.

Chassis TS-9D. A new clipping and horizontal synchronization system was incorpo-
rated in this chassis. V-13 (6SN7GT) was replaced by a 12AU7 and an additional
12AUT and 6ALS were added bringing the tube total to 23 plus a 10" picture tube,
Two trimmer adjustments, "Horiz Lock-in" and "Horiz Fine Freq"™ were eliminated from
the rear of the chassis. The "Horiz Oscillator" adjustment which was formerly on
the top of the chassis was placed at the rear, and the "Focus" control pot which
replaced the variable resistor in the late TS-9C chassis was retained in the TS-9D.

ANTENNA CONNECTIONS

By means of the four connection antenna receptacle, either a 75 ohm un-
balanced, or 300 ohm balanced input is available. This receiver is normally wired
to match a 300 ohm balanced line. If the receiver is to be used with a 75 ohm
line, rewire the input circuit as shown in Figure 1.
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FIGURE 1, ANTENNA CONNECTIONS FOR 300 OR 75 OHM LINES

REVISED INPUT CONNEC-
TIONS IF A 750 COAXIAL
LINE 1S USED.

OPERATING CONTROLS

There are 8 controls on the front panel of your receiver. See Figure 2,
Note that each front panel control is # dual control, consisting of a small knob
and a large knob. The function of each control is indicated by markings on the
front panel; the "circle" indicates the large knob while the "dot" indicates the
small knob. See Figure 2 for front panel control functions,.
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FIGURE 2. OPERATING CONTROLS

- SERVICE ADJUSTMENT CONTROLS

The receiver is completely adjusted at the factory, so normally none other
than the front panel control cperating instructions need be followed in putting the
receiver in operation. However, to provide for any misadjustment of the service
controls, due to handling, the following instructions are in order. See Figures 3A,
B & C for location of service adjustment controls.
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FOCUS CONTROL

The FOCUS control should be adjusted until the fine horizontal line structure
of the raster is clearly visible over the picture area. The control should be
turned through the correct point several times so that optimum focus is obtained.

CENTERING

The picture is centered by positioning the focus coil., By means of three
screws, the focus coil can be shifted to center the picture in its mask. These
centering screws can be reached by removing the safety screen from back of receiver.
A separate line cord, such as Motorola Part No. 30BL70756, will be required to
supply power to receiver when screen is removed.

VERTICAL SIZE AND VERTICAL LINEARITY ADJUSTMENT

(6-3/8" minimum). Adjust VERTICAL LINEARITY control R-73 for best rall vertical
linearity. Adjustment of the VERTICAL SIZE contrel will require areadjustment of
the VERTICAL LINEARITY control and vice-versa. Center picture with centering screws
on focus coil,

Adjust the VERTICAL SIZE control R-6L until picture fills th:aggfk vertically

HORIZONTAL SIZE, DRIVE AND LINEARITY ADJUSTMENT

Turn HORIZONTAL SIZE control L-56 fully clockwise. Vary HORIZONTAL DRIVE
trimmer (C=62C in Chassis TS-9, A, B & C - C-1kl in Chassis TS-9D) for best com-
promise between brightness and horizontal linearity. Clockwise rotation increases
picture width. Adjust HORIZONTAL LINEARITY control 1-57 for best horizontal lin-
earity on right half of picture. Adjustment of the HORIZONTAL SIZE will require a
readjustment of the HORIZONTAL LINEARITY control and vice-versa. Center picture
with centering screws on focus coil.

HORIZONTAL OSCILIATOR CHECK

Obtain a picture on the set with approximately normal contrast. Vary the
HORIZONTAL HOLD control R-69B from one extreme to the other. The picture should re-
main in horizontal sync in all positions of the control except the extreme counter-
clockwise, and there the picture should show a marked tendency to slip to the right.
This slippage serves as a reference point to insure the proper range of the hold
control to give synchronization under all conditions. If picture fails to show this
tendency to slip,

1. Leave the HORIZONTAL HOLD control in the extreme counterclockwise position

2, Adjust the HORIZONTAL FREQUENCY trimmer C=-62B until the picture tends to

slip to the right, :

3, Rotate the HORIZONTAL HOLD contrel clockwise until the picture falls into

sync, then rotate an additional 10-15 degrees clockwise and leave in that
position.

When the receiver has been adjusted in this manner, it should be possible to
switch off and on the station or to another station and have the picture in syn-
chromism at all times. If this is possible, the horizontal oscillator is properly
a.ligned.

The horizontal oscillator is properly adjusted in the TS=9D chassis if the
picture remains in sync in all positions of the HORIZONTAL HOLD control. If this is
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not the case, adjust HORIZONTAL OSCILLATOR coil L-61 on the rear of the chassis until
the picture holds throughout the range of the control.

COMPLETE ALIGNMENT OF HORIZONTAL OSCILLATOR (CHASSIS TS=9, A, B & C ONLY)

If, in the above check, the receiver failed to" hold sync over the proper range
of the HORIZONTAL HOLD control, the horizontal oscillator should be aligned as
follows:

1. Turn CONTRAST CONTROL for about normal picture contrast.

2. Turn HORIZONTAL FREQUENCY trimmer C-62B tight.

3., Adjust HORIZONTAL LOCK-IN trimmer C-62A to about 2 turns from tight,

L. Adjust the horizontal oscillator coil L-55 so that the picture will lock=-
in over the whole range of the HORIZONTAL HOLD control,

5. If it is not possible to obtain proper syncing in Step L, back off on
HORIZONTAL LOCK-IN trimmer an additional turn, or until it is possible to
adjust I-55 to make the picture sync over the whole range of the HORIZON=-
TAL HOLD control.

6. Turn the HORIZONTAL HOLD control to its extreme counterclocknisi’gﬂgition.

7. Adjust the HORIZONTAIL FREQUENCY trimmer until the picture tends slip
to the right, :

8. Rotate the HORIZONTAL HOLD control clockwise 10-15 degrees past the point
at which the picture falls into sync, and leave it in that position.

It should now be possible to change stations without losing synchronism,

ADJUSTMENT OF ION TRAP AND DEFLECTION YOKE

Under conditions of rough shipment, it is possible for these parts to become
misaligned. The following instructions will enable the service man to bring the
parts to their normal setting.

See Figure L for adjustment locations. A mirror placed in front of the
receiver will help in making these adjustments.
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ADJUSTMENT OF THE ION TRAP

Two types of permanent magnet ion traps are used on the TS-9 series chassis,
Cne is held in place with two clamps, colored black and blue; and the other slips
over the neck of the tube and consists of a large and a small circular magnet.

Shifting of the ion trap will result in poor brilliancy, or shadowing of the
corners, The ion trap should be mounted on the neck of the kinescope so that the
black end, or large magnet, is toward the rear of the kinescope and approximately
over the "flags" on the kinescope's gun structure. TWhile observing the raster on
the screen, move the ion trap slightly backward or forward, simultaneously turning
it slightly to and fro until the brightest raster is obtained, and one in which none
of the four cormers are cut off or shadowed. These adjustments should be made with

the brightest picture obtainable, consistent with good line focus and a full, square

raster, When adjustment is completed, tighten screws to hold ion trap in position.

DEFLECTION YOKE ADJUSTMENT

If the deflection yoke shifts, the picture will be tilted. To correct, loosen
the wing nut on top of the deflection yoke and rotate yoke till picture is straight.
Before tightening wing nut, make certain that the deflection yoke is as far forward
as possible. - 5

ALIGNMENT

NOTE: The alignment procedure covers all chassis, through TS-9D.

GENERAL

The chassis should be mounted angle iron brackets (Motorola Part Number
7BL8L018) so that all connections and M justments may be made easily. Spurious
response trouble may be reduced to a minimum by bonding the chassis and all instru-
ments together with braided metal straps.

A metal screwdriver may be used for making video IF adjustments, but a plastic
or fibre screwdriver is required for RF or sound IF alignment.

EQUIPMENT NECESSARY FOR ALIGNENT

AM Signal Generator: Frequency Range 20-220 mc
OQutput 0-100,000 microvolts

Electronic Voltmeter
Oscilloscope

Sweep Frequency Generator: Frequency Range 20-30 mc
Sweep Width: 10 mc minimum

VIDEC IF ALIGNMENT PROCEDURE

It will be necessary to remove the kinescope to expose two video IF tuning
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cores, A short screwdriver of 2 to 3 inches in length is convenient for‘making the
adjustments,

1. Turn the channel selector switch to a blank channel, e.g., the position
which would correspond to channel 14 or 15 if there were such marking on the switch.
This disables the local oscillator and prevents spurious responses in the IF ampli-
fier.

2. Turn the receiver on, and adjust the contrast control R-76B, for -5 volts
bias, as measured from the variable tap of the control to chassis.

3. Apply a =3 volt bias to the mixer grid by means of a dry battery. Con-
nect the positive terminal of the battery to ground and the - 3 volt terminal to
the point at which the two L70,000 ohm resistors (R-6 & R-7) in the mixer grid are
connected,

L. Connect the signal generator output lead, through a blocking capacitor of
100 mmf to Ol mf, to the grid of the mixer tube V-2 (6J6, pin 5). The low side of
the signal generator should be connected to the oscillator coil mounting plate near
the mixer tube socket. To avoid regeneration, keep the grid and ground leads %o
the signal generator as short as possible.

5. Connect the electronic voltmeter across the video detector load resistor,
R-48 (L700 ohms)., With zero output from the generator, the meter should read less
than 1 volt negative contact potential. A voltage appreciably greater than this in-
dicates oscillation in the IF strip; and the generator lead comnections, groundings,
etc., should be checked.

In the TS-9D the video detector load resistor (R-L8) is tied to B- instead of
ground as in previous versions. Care should be taken to connect the voltmeter di-
rectly across the resistor and not to ground.

6. Adjust the output of the signal gene?i\q;t:hroughout alignment for no more
than 1 volt increase across the detector load resiBtor to prevent overdriving the
IF amplifier, Use the 3 volt range on the electronic voltmeter.

7. Refer to Figures 5 & 6 for location of alignment adjustments and to the
following chart for procedure.

SIG. GEN.
STEP FREQ. ADJUST REMARKS

1 23.6 mc L-59 (or T=5) Adjust for maximum,

2 26.14 me T-6 Adjust for maximum.

3 22,9 mc T-7 Adjust for maximum,

L 25.7 mc T-8 Adjust for maximum. NOTE: This
adjustment will ‘normally tune
very broadly, since the core is
practically out of coil.

[ 21.9 m= L-Ll Increase generator output about

(TS-9D,21,.7mc) 10 times and adjust for minimum,
(Sound trap adjustment),
6 25,7 mc T-8 Readjust for maximum as in Step L.
7 24,7 mc T=9 Adjust for maximum,

The normal video IF sensitivity is less than LOO microvolts at 24,5 mc for an
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increase of 1 volt above contact potential, across the detector load, R-L8, with
-3 V. mixer bias and zero contrast bias.

The video IF amplifier response curve is shown in Figure 7. The bandwidth at
the 3 db points should be approximately 3.5 mc. To check this with an AM generator,
note the signal strength in microvolts necessary to produce an increase of approxi-
mately 1 volt above contact potential at 2L.5 mc. Increase the generator input by
1.) times and shift the generator frequency both sides of 245 mc until the original
detector voltage reading is again obtained. These two new frequencies thus obtained
are the 3 db skirt frequencies and should be approximately 22.9 mc and 26, ) me.

This measurement should be made with the =3 volt mixer bias and a -5 volt contrast
bias.

As the video IF in the TS-9D is 26.2 mc instead of 26.L me, it will appear
slightly above the 3 db point at 26,4 me. If, when checking the response with a
sweep generator, the picture carrier appears too high on the curve, adjustment of
the 26,4 me I.F. (T-6) will bring it down to the desired position.

4.5 MC TRAP ADJUSTMENT

1. Connect the signal generator to the plate of the video detector, V-11,
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2. Connect the electronic voltmeter and germanium crystal rectifier, as
shown in Figure 8, to the plate of the 2nd video amplifier, V-12 (12AU7, pin 6).
Use the lowest voltage scale on the meter.



3. With the signal generator set at L.5 mc and maximum output, adjust trap
L-L6 for minimum reading on the meter.

An alternate method is to tune in a normal picture and adjust L-U46é so that
the stippled or half-tone effect in the picture is minimized or eliminated. Make
sure the fine tuning control is set on center audio peak while this adjustment is
being made. The RF portion of the receiver must, of course, be aligned first be-
fore this method of adjusting the sound trap is attempted.

CHECK OF VIDEQ IF ALIGNMENT WITH SWEEP GENERATOR

Since variations in tube gain and component values cannot be taken into con-
sideration in the single freguency alignment technique, whereas they can be com-
pensated for in a sweep alignment, it is very desirable after AM alignment to check
the shape of the IF response curve and to touch up the adjustments by using a sweep
generator and an oscilloscope.

1. Turn the channel selector switch to a blank channel (a position corres-
ponding to channels 1l or 15) to disable the local oscillator.

2, Adjust the contrast control for -5 volts bias,

3. Apply a -3V bias to the mixer grid, at the junction of the two 470,000
ohm resistors, R-6 & R-T. .

L. Connect the sweep generator output lead, through a blocking capacitor of
100 mmf to .01 mf, to the grid of the mixer tube V-2 (&J6, pin 5). Ground the ge-
nerator to the oscillator coil mounting plate, again keeping the leads as short as
possible.

5. Connect the oscilloscope vertical amplifier input to the grid of the 1lst
video amplifer, V-12 (12AU7, pin 2), or to the grid of the 2nd video amplifier,
V-12 (12AU7, pin 7) if more gain is needed. Run a lead from the scope terminal on
the sweep generator to the horizontal input on the oscilloscope; or use the built-
in sawtooth, synchronized internally, whichever is preferred.

6. Set the sweep generator for a center frequency of about 24.0 mc, with a
deviation of about 10 mc. At all times keep the output below the level at which the
IF strip is over-driven, the point at which the response curve begins to change
shape as the generator output is increased.

7 Turn on the marker in the sweep generator., If there is no built-in marker
in the sweep generator, loosely couple the output of the AM generator to the IF
strip, or feed the output to the mixer tube grid through a small capacitor. At all
times, keep the marker output low enough to prevent the marker from distorting
the response curve, If a wide band scope is used, the marker will be more distinct
if a capacitor of 100 mmf to 1000 mmf is placed across the scope input. Use the
smallest size possible, since too large a value will affect the shape of the curve.

8. Adjust the sweep and écope until one complete response curve appears on
the screen.

9, Compare the curve with the ideal curve in Figure 7, using the marker to

locate specific frequencies on the wave, If it is necessary to alter the shape of
the curve, readjust the core closest in frequency to the point requiring correction.
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