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PREFACE

Since the public is reluctant to part with its television receivers
for any length of time, more and more servicing must be done in the
home. Therefore, there is a need for information that will help the
technician to quickly locate and eliminate any troubles he may find
when working on equipment in the field. The purpose of this manual
is to help him accomplish this work with a minimum expenditure of
time, thus increasing his overall efficiency and enabling him to com-
plete more service calls each day. The question immediately arises,
hew can this be done? The technician’s assistant, the TV FIELD
SERVICE MANUAL, will tell him what to do before he even opens
up the back of the receiver, just by turning to the right page.

For every receiver model and chassis of the manufacturers covered,
there is an individual listing of trouble symptoms (audio and video),
as well as directions for their cure, in the form of a Troubleshooting
Chart. In the front of this manual, troubles are described and shown
pictorially in the form of sample test patterns under the heading,
Symptoms and Causes of Faulty Operation. Under the section heading,
Adjustments, there is provided the necessary information on how to
make the horizontal oscillator, tuner oscillator, picture tube, and agc
adjustments correctly. Only those procedures are given which can be
done in the home.

Tube Lists are found in the main part of the manual in order
to identify the function and correct type of each tube in the receiver.
The Top View layout, located near the Tube List shows the exact
location of all the tubes. An additional feature of the Top View
indicates the location of the sound i-f and detector alignment points,
thus eliminating trial-and-error methods of finding them. Front and
Rear Control Views identify all receiver controls. The Key Voltages,
under ‘the Tube Lists provide a means of isolating the fault to a
given section of the receiver. The heading Adjustments, located under
Key Voltages, tells which of the numbered tuner and horizontal oscil-
lator adjustments to look for in the front of the manual. Dial string-
ing arrangements are shown where necessary. The numbers following
the trouble headings in the Troubleshooting Charts refer to the par-
ticular paragraph and the accompanying picture tube pattern under
the Symptoms and Causes of Faulty Operation section in the front of
the manual.

see
il



After a receiver has been identified, the Table of Contents should
be used to find the corresponding pages on which the service informa-
tion appears. Try to match the receiver trouble as you see and hear
it, with one of the headings in the particular Troubleshooting Chart,
and follow the instructions that are provided. When tube numbers
are given, locate them with the help of the Top View Chart and
replace and check the tubes in question. When controls or alignment
points are given, check the adjustments. Frequently, components are
also listed to indicate possible failures which may cause the trouble
symptom. '

The editor wishes to express his appreciation to the tv manufac-
turers listed on the cover of this manual who furnished the service
information used to produce this volume to John F. Rider Publisher, Inc.

December, 1954 H.A.
New York, N. Y.
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ADJUSTMENTS

Horizontal Oscillator Adjustment No. 1 (HOR. OSC. ADJ.-1)

Permit the receiver to warm up for several minutes. Tune in a
television station and adjust contrast (picture) control for normal
contrast setting. Rotate the horizontal hold control (usually located on
the front panel) to the approximate center of its range. If the picture
is not in sync, turn the horizontal lock (frequency) control (usually
located on the rear panel) to the left or the right as required until the
picture falls into sync. Continue turning this control to the point
where the picture goes out of sync again. Then turn the horizontal lock
(frequency) control back until it is adjusted to the approximate mid
position of the range over which a stable picture occurs. The horizon-
tal hold adjustment should now be satisfactory. However, to check the
adjustment, turn the horizontal hold control very slowly, first to the
right and then to the left. The picture should stay in sync over most
of the range of this control. Next, reset the horizontal hold control to
the approximate center of its range and interrupt the signal by switch-
ing the channel selector to another channel and then back to the channel
on which the orginal check and adjustment was performed. The pic-
ture should fall into sync. If this is not the case, repeat the above pro-
cedure.

Horizontal Oscillator Adjustment No. 2 (HOR. OSC. ADJ.-2)

Allow the receiver to warm up for a few minutes. Tune in a tele-
vision station and adjust the contrast (picture) control for normal
contrast setting. If the picture cannot be brought into sync with the
horizontal hold control, (usually located on the front panel) turn this
control to the approximate center of its range. Then operate the hori-

1



2 TV FIELD SERVICE MANUAL

zontal frequency and lock adjustments, (both located at the rear of the
set on the horizontal oscillator transformer) until the picture is
brought into sync.

If a test pattern is available, examine picture width and linearity.
If necessary, make any correcting adjustments of width, linearity and
drive controls before proceeding with the horizontal oscillator ad-
justment.

Now turn the horizontal hold control fully counter-clockwise.
Momentarily interrupt the signal by switching the channel selector off
channel and then back again. The picture may remain in sync. If so,
adjust the horizontal frequency control (on the rear panel) until the
picture goes out of sync and several diagonal bars sloping down to the
left are visible. Turn the horizontal hold control clockwise very slowly
and note the least number of diagonal bars obtained just before the
picture goes into sync. If more than three diagonal bars are visible just
before the picture pulls into sync, adjust the horizontallock-range
trimmer slightly counter-clockwise. Momentarily interrupt the signal
and recheck the number of diagonal bars present just before the pic-
ture goes into sync. Repeat the last steps of this procedure until only
three bars are present.

Shift the picture to the right so that the blanking bar at the left
side of the picture is visible. The shift of the picture can be done by
movement of the focus coil or magnets, or the centering controls or
magnets, depending on the particular receiver control combinations.

While observing the left side of the picture, slowly rotate the hori-
zontal frequency control (in either direction) in such a way as to move
the picture to the right until the blanking bar at the left of the pic-
ture just begins to jitter or wobble. Then slowly turn the horizontal
frequency control in the opposite direction until the blanking bar
moves to the left and the picture just becomes stable. Recenter the
picture and check the horizontal hold on all active channels. If pro-
perly adjusted, a synchronized picture should appear on all of these
positions. If this is not the case, repeat the above procedure.

Horizontal Oscillator Adjustment No. 3 (HOR. OSC. ADJ.-3)

Permit the receiver to warm up for several minutes. Tune in a
television station and adjust the fine tuning control for best sound
quality. Turn the horizontal hold control to its mid position and ad-
just the horizontal frequency control (rear panel) until the picture
is synchronized. Adjust the contrast (picture) control so that the pic-



ADJUSTMENTS 3

ture is a little below average contrast level. Turn the phase adjustment
screw (on-the side opposite the horizontal frequency control on the
horizontal oscillator transformer) until the blanking bar, which may
appear in the picture, moves to the right and off the raster. The range
of this adjustment is such that it is possible to approach an unstable
condition. The length of the stud beyond the bushing is usually about
one-half inch in its correct position.

Turn the horizontal hold control to the extreme counter-clockwise
position. Next, turn the horizontal frequency adjustment (usually
clockwise) until the picture falls out of sync. Then turn it slowly back
to the point where the picture falls into sync again. Readjust the hori-
zontal phase adjustment so that the left side of the picture is close to
the left side of the raster, but does not begin to fold over.

Finally, turn the horizontal hold control to its extreme clockwise
position. The right side of the picture should be close to the right side
of the raster, but should not begin to fold over. If it does not fill this
requirement, readjust the horizontal phase control.

To check the action of the horizontal oscillator, momentarily re-
move the signal by switching off the active channel. When you switch
back to the station, the picture should fall into sync. If it does not,
turn the horizontal {requency control until the picture falls into sync.
Then turn the horizontal hold control to the extreme counter-clockwise
position and remove the signal momentarily. Upon restoring the signal
the picture should fall into sync. If the picture does not go into sync
after momentary removal of signals in both extreme positions of the
horizontal hold control, the pull-in range may be inadequate, although
a pullin through three-quarters of the horizontal hold control range
is satisfactory.

Tuner Oscillator Adjustment No. 1 (TUNER OSC. ADJ.-1)

High-channel adjustment A4, and low-channel adjustment B of the
tuner oscillator are accessible from the front of the receiver when the
channel tuning knobs are removed. These two adjustments are shown
on the tuner unit front view shown in Fig 1. In this tuner type, the
high-channel adjustment 4 has to be done before the B adjustment.
The adjustments are optimized on channel 13 and channel 6 respec-
tively. The procedure below gives the adjustment for any available
stations.

High Channels. Set the channel selector switch to the highest avail-
able station between channels 7 and 13. Set the fine tuning control to
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P

@ ®<—— A (HIGH GHANNEL ADJ)
.2 [e)
O . o) Fig. 1—Tuner oscilla-
OO @] tor adjustment No. 1.

3620

l— B(LOW GHANNEL ADJ.)

its mechanical mid position. Remove channel selector and fine tuning
knobs. Adjust 4 for best picture definition and maximum sound volume
along with minimum distortion. The remaining high-channel stations
should then be within the range of the fine tuning control.

Low Channels. Set the channel selector switch to the highest avail-
able station between channels 2 and 6. Set the fine tuning control to
its mechanical mid position. Adjust B for best picture definition and
maximum sound volume along with minimum distortion. The remain-
ing low-channel stations should then be within the range of the fine
tuning control.

Tuner Oscillator Adjustment No. 2 (TUNER OSC. ADJ.-2)

In this tuner type, the oscillator frequency of each channel can be
adjusted individually. This adjustment becomes accessible only for
the particular channel to which the tuner is switched. The channel
tuning knobs have to be removed to make it possible to insert a tuner
alignment tool into the fine tuning adjustment screw shown in Fig. 2.
The alignment procedure is given below.

Set the channel selector knob for a station in operation. Adjust
all other controls for normal picture and sound. Set the fine tuning
control to approximately the mechanical mid position of its full rota-
tion. Remove channel selector and fine tuning knobs. Insert a l4-inch

FINE TUNING
ADJ. SCREW

Fig. 2—Tuner oscilla-
tor adjustment No. 2.

FINE TUNING
SHAFT
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blade, non-metallic screw driver (tuner alignment tool) in the 14-inch
hole adjacent to the channel fine tuning shaft. Carefully adjust the
fine tuning adjustment screw (tuner slug) for best picture with clear
detail for each channel in operation. Be sure that the fine tuning con-
trol is set at the center of its range before adjusting each channel slug.
Only slight rotation of the slugs will be required; turning the slug in
too far will cause it to fall into the coil.

In the event that the slug falls into the coil, the chassis usually has
to be removed from the cabinet to remove the particular coil strip
from the tuner.

With the correct oscillator channel adjustment, best picture will
be located at the approximate center of the range of the fine tuning
control. This may not necessarily be maximum sound output.

Tuner Oscillator Adjustment No. 3 (TUNER OSC. ADJ.-3)

When an oscillator adjustment is necessary in this type tuner, it
should be remembered that all individual channel adjustments effect
the other remaining channels. Therefore, the following procedure
must be followed in its correct sequence.

Turn the channel selector knob to the highest frequency active
channel. Set all operating controls to receive best picture and sound.’
Turn the fine tuning oscillator adjustment to its mechanical mid range
position. Remove the tuner knobs. Remove escutcheon by sliding spring
clip to the left. Readjust fine tuning oscillator adjustment to its mech-
anical mid position. Locate the oscillator tuning slug which corresponds
with the highest active channel (see Fig. 3). Use a non-metallic align-

NOTE POSITION OF

FLAT WHEN SET FOR
CHANNEL |

Fig. 3—Tuner oscilla-

tor adjustment No. 3. NOTE POSITION
OF FINE TUNING
DRIVE WHEEL
DURING
OSCGILLATOR
ALIGNMENT

OSCILLATOR ADJUSTMENT—\ !

FOR CHANNEL NUMBER
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ment tool or screwdriver to touch-up this individual oscillator channel
adjustment for best picture and sound. Switch the channel selector to
the next lower active channel and repeat the oscillator tuning touch-
up adjustment.

Follow the same procedure in adjusting all other active channels,
always working down from the higher to the lower channels. After all
these oscillator tuning adjustments have been made, it is usually neces-
sary to check all channels for their proper tuning again and to make a
final fine adjustment on each of these channels.

The individual tuner oscillator adjustments for channels 13 and 6
are not accessible from the front of the receiver. Should either of these
two channels need adjustment, the receiver chassis has to be removed
and a complete tuner alignment must be performed using the factory-
authorized alignment procedure.

Tuner Oscillator Adjustment No. 4 (TUNER OSC. ADJ.-4)

Oscillator adjustments in this tuner are made in sequence from
channel 13 down through channel 2. The alignment procedure is as
follows:

The fine tuning control is first set to the middle of its adjustment
range. Set the channel selector switch to channel 13. Adjust the oscil-
lator slug for this channel (see Fig. 4) until the best picture and sound
are received. Next, repeat this procedure for channel 12, then channel
11 and so on down the line.

There is no oscillator adjustment for channel 7. Alignment of the
oscillator on channel 8 automatically assures proper alignment on
channel 7. After the high-frequency channels are aligned (13 through
7), each low-frequency channel can be aligned individually although
the oscillator slug for channel 6 can be used to shift the complete low-
frequency band if desired.

Fig. 4—Tuner oscilla-
tor adjustment No. 4.
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AGC Control

To adjust the agc control, tune the receiver to a very strong sta-
tion signal and sync the picture. Turn the agc control until the picture
bends or overloads slightly. Then turn the control back just to the
point where the bend disappears.

The above method may not always work because it may not be
possible to get the picture to bend. This is an indication that the pic-
ture signal is not strong enough to cause the i-f system. to overload. In
this case, turn the agc control until the snow in the picture becomes
more pronounced or the picture becomes washed out. Then turn the
control in the opposite direction until the best signal-to-noise ratio
is obtained.

After the adjustment, check the receiver on all channels. The re-
ceiver should not overload on any station, or show a bend in the pic-
ture. If there is an overload, the agc control must be readjusted on
the particular channel involved. If the channel selector is turned from
one active channel to another, the picture should appear immediately.
If it does not appear as soon as the channel selector is changed, the agc

control must be readjusted.

Picture Tube Ad]ustmenl‘s.

The mounting of the yoke and its position on the neck of the pic-
ture tube effects the resulting picture on the screen of the picture tube.
Always push the deflection yoke as far as possible towards the face of the
picture tube. Rotate the yoke until the picture is in the correct hori-
zontal position (minimum tilt) and is properly centered. Tighten all
screws, nuts and bolts holding the deflection yoke and its mounting.

The adjustment of the focus coil or magnet should preferably. be
done when the receiver is tuned to a channel transmitting a test pat-
tern. Always be careful not to move the focus coil or magnet closer than
about 34 inch from the deflection yoke. The metal case of the focus
unit never should touch the neck of the tube. Loosen the focus coil or
magnet mounting screws only enough to allow the unit to be tilted up
and down and be rotated. Tilting and rotation of the focus coil or
magnet positions the picture on the face of the picture tube. Neck
shadows in the corners of the picture can be eliminated by manipula-
tion of the focus coil or magnet.

If a focus coil is used, the focus control must be adjusted to its
mechanical center of rotation and the position of the focus coil along
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the neck of the tube must then be adjusted to the point where the best
focused picture is obtained. Usually the tilt and the rotation of the
focus coil have to be altered slightly to compensate for the change of
position on the tube neck. It is necessary that the focus control be ad-
justable in such a way that one rotation through its range will carry
the picture “through focus.” If a sharply focused point can be reached
or even only approached at one of the extreme positions of the focus
control setting, reposition the focus coil as outlined above.

A p-m focus unit must be repositioned in the same manner as the
focus coil type unit.

Whenever an adjustment of the focus coil or magnet is necessary,
the ion trap must be readjusted for maximum brightness. After the ion
trap adjustment, the picture may have moved or neck shadows may
result. Always readjust the focus unit to eliminate these effects. Never
use the ion trap to center or remove neck shadows in the picture.

Adjust the ion trap by moving it forward or backward rotating it
slightly at the same time around the neck of the picture tube so as to
produce the brightest raster on the screen. Then reduce the brightness
control setting until the raster is barely visible. Readjust the focus con-
trol until the line structure of the raster is clearly visible. Again read-
just the ion trap for maximum brightness. The final adjustment of the
ion trap should then be made with the brightness control at the max-
imum position where good line focus can be maintained.

Correction Magnets. In many receivers using a large screen picture
tube there will be found two magnets mounted on the deflection yoke
bracket. These are the correction or anti-pincushioning magnets. Ordi-
narily their position is along the horizontal picture axis. These magnets
are used to obtain linear sweep lines across the entire face of the picture
tube. Improperly adjusted correction magnets may cause pincushioning,
barreling, keystoning, poor linearity, etc. If an adjustment becomes neces-
sary, the vertical and horizontal size of the picture should be reduced
with the respective controls to a point where the four corners and sides
of the raster become visible. Then move the magnet arms until the cor-
ners of the raster become right angles and the opposite sides are parallel.
After this adjustment, the picture should be restored to normal size.

Magnetic Centering Devices. Electrostatically focused picture tubes
do not use external focus coils or magnets. Some other means of centering
the picture must be employed. Commonly, two slightly different arrange-
ments are used. In one type, two magnet rings are mounted on the rear of
the deflection yoke cover. These magnet rings are provided with tabs so
that each ring may be rotated independently around the neck of the pic-
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ture tube. Adjustments are made by first moving these tabs together and
then rotating the two magnet rings at the same time to center the picture.
If the picture cannot be centered in this manner, gradually turn one of
the tabs with respect to the other while rotating the complete unit around
the neck of the picture tube until the desired result is obtained.

The other type of centering device used has an appearance similar
to an ion trap. The only difference is that the magnet itself can be rotated
within its mounting by means of a small shaft. The unit is mounted on
the neck of the picture about 14 inch away from the rear cover of the
deflection yoke. Then the magnet is turned slowly while the entire unit is
rotated until the picture is centered on the screen.

Whenever either of these centering devices is used, the ion trap ad-
justment must be rechecked whenever the centering has been readjusted.

Filament Wiring

Filament wiring diagrams are shown for those receivers with tube
filaments wired in series or in series-parallel. When no filament wiring
diagram is shown for a particular receiver, it is assumed that the fila-
ments are wired in parallel.



SYMPTOMS AND CAUSES OF FAULTY OPERATION

The numbered picture tube patterns on the following pages (re-
produced through the courtesy of the Raytheon Manufacturing Co.)
illustrate the faults that are described below. Also included in the text
are discussions of some causes of faulty operation which appear in the
troubleshooting charts but which are not illustrated here.

No. 1. Tuner Oscillator Mistuning. This picture condition is usually
accompanied by a distorted or low sound output. A similar condition
may be caused by a faulty antenna or antenna installation. Also check
the following headings on the troubleshooting charts for the receiver
on which the condition illustrated exists: Weak Pix - Sound and Raster
OK, Smeared Pix, Poor Pix Detail, Engraved Effect in Pix, and Dis-
torted Sound.

No. 2. This is a condition referred to as Cross Channel Interference
or Channel Crosstalk. It may be caused by the signal from another
station operating on the same channel in a different location or be due
to adjacent channel interference. Check the antenna orientation and
also the alignment of the adjacent channel traps. The dark bars are the
blanking bars of the interfering channel. '

No. 3. R-F Interference. This is usually caused by an undesired
high-frequency signal which is being picked up by the front end of
the receiver on which the interference is visible. Check the antenna
installation and orientation. Location of the antenna may have to
be changed and a higher gain, more directive unit may have to be
installed. The interference pattern is usally in motion and appears
as diagonal lines or a herringbone effect.

11
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No. 4. Sound Bars in Picture. This condition is caused by sound
signal reaching the grid or cathode of the picture tube. This inter-
ference can orginate either outside the receiver or within it. If several
channels are in operation at the same time and only one shows this
effect, it is almost certain that it is not caused by the receiver itself
(assuming proper tuning is used). However, when this interference
appears on all channels, check all items under the heading Sound
Bars in Pix in the troubleshooting charts. The interfering horizontal
bars are usually not stationary, but rather move up and down with
their number changing in step with the transmitted sound signal.

No. 5. A picture tube pattern like this is most commonly referred
to as Diathermy Interference. The cause always lies outside the re-
ceiver, and is due to equipment such as X.ray units, commercial r-f
heaters, ultra-violet equipment, fluorescent lights, teletype, etc. For
the most effective reduction of this interference, employ filters di-
rectly at the source itself.

No. 6. A very strong signal may cause an overloading of the video
amplifiers with a resulting Washout of the Picture or Overloading
Washout. If this sympton appears on only one channel, the signal
of that station causes the overload and a trap should be installed to
reduce this effect. If this condition is visible on all channels, the tuner

video if or detector, or the video amplifiers are being affected. In
receivers where an agc system is used, a defect in this circuit can

cause this type of trouble.

No. 7. Ignition Interference is caused by the ignition systems of
automobiles and stationary gasoline engines in the immediate vicini-
ty of the receiver on which this pattern appears. A similar condition
may result from arcing inside the receiver, such as in the high-voltage
supply. If the interference is caused externally, the effects may be
reduced by improving the antenna installation. If a long transmis-
sion line is used, the shielded variety will almost always reduce the
electrical noise pickup over the unshielded lead-ins. The appear-
ance of the interference pattern changes constantly, and black, white
and grey streaks run up and down and also across the picture.

No. 8. Average Picture. This is a normal picture produced by
proper operation of the receiver.

No. 9. Excessive Raster Width is a condition caused by a fault
in the horizontal output circuit. It is important to bear in mind that
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a beam with a low second anode voltage is sluggish or soft and can
easily oversweep the picture tube face. Check the Excessive Raster
(Pix Size) for probable breakdowns and corrective adjustments.

No. 10. Excessive Picture Height is a condition usually caused by
the misadjustment of the vertical size (height) and the vertical line-
arity controls. The necessary adjustments should be made when a
test pattern is transmitted to assure correct vertical linearity at the
proper height setting.

Nos. 11, 12. Poor Vertical Linearity is a condition wherein the
picture is squeezed or stretched non-uniformly on the screen. This
type of condition usually originates in the vertical oscillator or verti-
cal output circuits. For correction, check the following headings on
the troubleshooting charts for the receiver on which the condition
exists: Poor Vert. Lin. or Insufficient Raster Height. An adjustment
of the vertical linearity control usually makes the adjustment of the
height (vertical size) control necessary and vice versa. In the majority
of receivers, the height control affects the bottom of the picture and the
vertical linearity control affects the upper portion of the picture.

No. 13. Ghosts may be due to the transmitted signal being reflected
from buildings or other objects. Ghosts usually appear differently
on different channels. To eliminate or reduce these effects in the pic-
ture, check the orientation of the antenna, or install an antenna with
improved directivity.

No. 14. No Vertical Sweep is a condition where only a narrow
line appears on the picture tube. It is caused by loss of the vertical
deflection signal. The trouble is almost always in the vertical os-
cillator or vertical output circuits. For its correction, check the No
Vert. Defl. heading on the troubleshooting chart for the receiver in
question. An ohmmeter can be used to check the vertical deflection
coil and output transformer windings.

Nos. 15, 26. Insufficient Vertical Size is a condition in which the
picture does not fill the screen vertically. For its correction, check the
Insufficient Raster Height heading on the troubleshooting chart for
the receiver.

Nos. 16, 17. The two picture tube patterns shown represent a
picture which has Poor Vertical Sync as indicated by the picture being
in motion vertically. For correction, check the No Vert. Sync. - Hor.
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Sync OK heading on the troubleshooting charts. Poor vertical sync
is generally caused by improper adjustment of the vertical hold con-
trol or a defect in the vertical oscillator, sync amplifier or sync clipper
circuits. In receivers where an agc or a noise-gate control is incorpor-
ated, these adjustments might need correction and should be checked.
Another cause of a poor vertical sync condition may be a defect in
the rf, if, video amplifiers, or agc circuits. This may be checked
quickly by observing the vertical blanking bar. If the detail in the
blanking bar is not blacker than the blackest portion of the picture,
an overloading condition exists. For correction, refer to condition
No. 33.

No. 18. A Tilted Picture is a condition caused by an incorrectly
positioned deflection yoke. For correction refer to Picture Tube Ad-
justments.

Nos. 19, 20. Poor Horizontal Sync is a condition which may be
caused by the misadjustment of the horizontal oscillator controls.
For correction, check the following headings in the troubleshooting
chart for the receiver on which the condition exists: No Hor. or Vert.
Sync. - Pix Signal OK or No Hor. Sync. - Vert. Sync. OK. If agc and
noise gate circuits are used, check the adjustment of these controls
first.

No. 21. A white Drive Bar is often caused by a defective tube or
component in the horizontal output circuit. This vertical bar is al-
ways at the left side of the picture and might be followed by a num-
ber of other bars, equally spaced, but decreasing in intensity from
left to right. For the correction of such conditions refer to the Vert.
Bars heading on the troubleshooting charts. These bright bars are
the result of undesired oscillations in the horizontal output circuit.
They might be due to poor damping action, Barkhausen oscillation,
and ringing of the deflection yoke.

No. 22. Horizontal Displacement is an unstable horizontal hold
condition. Very similar conditions hold true for patterns No. 19 and
20. Always check the adjustment of the horizontal oscillator controls.
Also make certain that the noise gate and agc controls (when used)
are correctly adjusted. For correction on a particular receiver, use
the suggestions listed under the heading Pix Bending on the trouble-
shooting charts.
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No. 23. If the picture or raster does not fill the picture tube hori-
zontally, and a dark section appears either on the left, right or on
both sides, the condition can be best classified as Insufficient Hori-
zontal Size. The cause of such a reduction in width can usually be
traced to the horizontal output stage. For correction, check the head-
ing Insufficient Width in the troubleshooting charts.

No. 24. Insufficient Horizontal and Vertical Size is sometimes
caused by an incorrect horizontal drive control, horizontal size (width)
control, horizontal linearity, vertical size (height) control, and verti-
cal linearity control adjustments. Another source of such trouble may
be the boosted B+ filter network. Also a low B+ voltage, as well as
a low a-c line voltage may cause the picture to shrink to small pro-
portions.

]

No. 25. Incorrect Centering is a condition in which the picture
has sufficient height and width, but does not fill the useful picture
tube area. If the receiver under question incorporates centering con-
trols, these should be used first in an attempt to position the picture
correctly on the picture tube. Certain other receivers are equipped
with centering magnets mounted directly on the back cover of the
deflection yoke. On receivers which use a focus coil or magnet, the
centering of the picture can be accomplished by the mechanical align-
ment of this unit. For the procedure to be used, refer to Picture
Tube Adjustments.

No. 26. See No. 15.

Nos. 27, 28. Incorrect Centering and Tube Shadow are faulty
picture conditions where the picture shows an off-center condition
and blacked-out corners. It is usually caused by an incorrect position
of the deflection yoke. For correction refer to Picture Tube Adjust-
mendts.

No. 29. When the picture tube is lit (raster is present) but No
Picture can be seen, loss of video reaching the picture tube is indi-
cated. This condition may be caused by a defect in the rf, if, or
video amplifiers. As a fast method to help localize the defective stage
causing the trouble, observe the screen of the picture tube at both
maximum and minimum picture (contrast) control settings. If an
increase in snow is not apparent at the maximum picture control
setting, the trouble is usually in the video amplifier, video detector
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or i-f amplifier circuits. If an increase in snow can be observed the
trouble may be in the tuner or possibly in the first i-f amplifier stage.

Nos. 30, 32. A Weak Picture with Snow or No Picture with Snow
(raster visible) is a condition which is usually caused by a defective
antenna installation or a defect in the tuner, the first i-f amplifier,
or the agc system. Snow is an indication of a low signal-to-noise ratio.
Refer to the troubleshooting charts under the following headings:
Weak or No Pix - Sound Weak - Raster OK and Snow in Pix.

No. 31. No Raster with Normal Sound is a condition in which
no illumination can be observed on the screen of the picture tube,
however the sound is completely normal. Usually the cause of such
a failure can be traced to a defect in the high-voltage supply (hori-
zontal oscillator included) or the components directly associated with
the picture tube. (It is assumed of course that the ion trap is prop-
erly adjusted.)

To check the high-voltage supply, disconnect the second anode
lead from the picture. tube and measure the voltage with a high-
voltage probe and meter. An alternate method is to arc the lead to
the chassis. Extreme care must be exercised so as not to touch the
terminal of the lead directly to the chassis while the receiver is on.
If this is done, the high voltage or B+ fuse will usually blow. If
the high voltage appears to be correct, the receiver trouble is prob-
ably not located in the h-v circuit. If no second anode voltage is
present, all tubes associated with this circuit should be checked first.
For correction on a particular receiver, refer to the heading No
Raster - Sound OK on the troubleshooting charts.

No. 32. See No. 30.

No. 33. Overloading is a condition in which one or several of the
amplifiers are operated beyond their capabilities. This may happen
when either the signal applied to the amplifier is too large in ampli-
tude, or the circuit itself has become defective, due to a faulty
component or incorrect operating voltages (including agc) applied
to it.

If the overloading condition exists only on one channel, the input
signal should be temporarily attenuated. If the overloading disap-
pears, the receiver is not at fault and a permanent attenuator for
the strong channel should be installed at the antenna input. If the
Teceiver overloads on more than one channel or the attenuator check
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did not clear the trouble, refer to the troubleshooting chart heading
Engraved Effect in Pix.

No. 34. Weak Picture may or may not be accompanied by weak
sound. In a receiver which has a split i-f system, weak sound and
picture is an indication of a defect in a stage before the sound if
takeoff (usually after the first i-f amplifier). In a receiver which
incorporates an intercarrier sound i-f system, weak sound and pic-
“ture does not narrow down the trouble to one particular section, as
the trouble may be in the tuner, the i-f system, or the detector. If
only the picture is weak but the sound is normal, make the first checks
in the video amplifier. Also refer to the troubleshooting charts under
the following headings: Weak Pix - Sound and Raster OK and Weak
or No Pix - Sound Weak - Raster OK.

No. 35. Poor Focus is a condition caused by the improper opera-
tion or adjustment of the picture tube. Insufficient high voltage, a
poor yoke, a defect in the B+ supply, and improper focus and the
ion trap adjustments are a few sources of this type of trouble. For
focus and ion trap adjustments, refer to the section Picture Tube
Adjustment. In addition, check the troubleshooting charts under the
heading Poor Pix Detail.

No. 36. Smear is a condition which should not be confused with
poor focus. Usually the scanning lines are clearly visible, but the
darker portions of the picture do not end with a well-defined line
but a smear. This condition is usually due to a defective tube, com-
ponent, or alignment of the i-f or video amplifier circuits. For cor-
rection refer to the troubleshooting chart heading Smeared Pix.

No. 37. Picture Blooming may be a condition which has the
same appearance as Poor Focus, but blooming is either caused by a
gassy picture tube or a low second anode voltage output. The bloom-
ing effect will vary with the adjustment of the contrast (picture). and
brightness control. For its correction, refer to the heading of Picture
Blooming on the troubleshooting charts.

No. 38. 60 Cycle Hum is indicated by a single dark or possibly
light wide horizontal band in the picture. This band may very slowly
drift up or down the picture. Usually this type of trouble is caused
by a filament-to-cathode short or leakage of one of the tubes in the
r-f, i-f or video-amplifier stages. For the tubes which might cause this
symptom refer to the troubleshooting charts under AC in Pix Dark
Hor. Bar. A quick check that does not involve substituting tubes, is
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to short the cathode of each tube to ground while observing the pic-
ture. If this is done on the defective tube, a radical reduction of hum
will be noticeable in the picture.

Nos. 39, 40. A Trapezoidal Raster is caused by a defective deflec-
tion yoke or associated components. A total or partial short in either
deflection coil will produce the effect shown (No. 39 is the result of
a defect in one horizontal coil while No. 40 is the result of a defect
in another vertical coil). Before replacing-a yoke, check the damping
resistors and equalizing capacitor because one of them may be shorted.

Poor Hor. Lin. (poor horizontal linearity) is a condition in which
the picture’is stretched or squeezed horizontally in a non-uniform
manner. Usually it is caused by a defect in the horizontal output
stage or the damper. The horizontal drive and linearity controls will
be able to compensate for small changes within these stages.

Pix lJitters Sideways is a condition orginating from the lack of
proper horizontal hold. Often a simple adjustment of the horizontal
oscillator and discriminator or control circuit will eliminate such
trouble. The tubes listed under the above heading in the trouble-
shooting charts should also be checked by substitution.

Intermittent Raster - Sound OK is usually caused by intermittently
defective components and tubes in the high-voltage or horizontal os-
cillator circuit.

Insufficient Brightness is indicated by reduction of the overall il-
lumination level of the picture or raster. The correct positioning of
the ion trap should always be checked and the brightness control
should also be checked (refer to the Picture Tube Adjustment pro-
cedure) . Line and B+ voltages should also be checked to see if they
are not below the normal values. Sometimes weak tubes in the hori-
zontal output and rectifier circuits cause a reduction in brightness.

Sound Conditions - Letters A through E. In addition to the above
numbers, letters 4 through £ may be added to the numbers to desig-
nate one of five sound conditions as follows: 4, normal sound; B, no
sound; C, weak sound; D, distorted sound; and E, hum or buzz in
sound. For example, condition §C refers to a case where a normal
picture is received but the sound which accompanied the picture
was weak. In all cases of sound defects, the sound channel of the re-
ceiver should be checked thoroughly {rom the sound take-off point,
through the sound i-f amplifiers, detector, audio amplifier, and loud-
speaker.
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Make TV servicing EASY!

TV FIELD SERVICE MANUAL, VOL. 1 J
Edited by Harold Alsberg
Seven year coverage from 1947 to 1953

The first bock in this fine series. The most practical service book for the technician who
does TV servicing in the home! Includes tube layouts, picture tube adjustments, front and
rear controls, tube tomplement, tuner and horizontal oscillator adjustments, key voltages,
dial stringing, trouble symptoms chart with tubes and parts to check, series filament witi
Covers: Admiral, Affiliated Retailers (Artone), Aimcee (AMC), Air King, Air Marshall,
Allied Purchasing, Andrea, Arvin, and Automatic. 128 pages, 514" x 814", (Cat. No. 155.)
Only $2.10.

VOLUME 2 i
Bendix, Capehart, CBS-Cotumbia, Crosley, Du Mont. 160 (54" x 814") pages. (Cat.
No. 155-2.) Only §2.40.

OITAlNlﬁG & INTERPRETING TEST SCOPE TRACES
By John F. Rider

Explains scope traces in clear, non-mathematical terms that everyone can understand!
Eight hundred traces of all types of AM and FM radio receivers, TV receivers, audio
amplifiers, power supplies and transmitters! Written to be used by service technicians,
students, junior engineers, lab technicians . . . by anyone and everyone who works with
the cathode-ray oscilloscope! 192 (514" x 815") pages, illustrated. (Cat. No. 146.)
Only $2.40. :

PICTURE BOOK OF TV TROUBLES, VOL. 1
By the Rider Laboratory Staff

The first of a new “TV Case History” series, designed to provide a better understanding
of how to diagnose TV receiver troubles by means of picture and waveform observation.
All material is the result of actual troubleshooting done in the Rider labs! Cver 65 “faulty™
picture tube pattern illustrations; over 150 waveform illustrations (normal and abnormal).
A MUST for every service technician! 80 (534" x 815") pages. (Cat. No. 168.) Only §1.33.

HOW TO USE TEST PROBES
By Alfred A. Ghirardi & Robert G. Middleton

Written by two of the country’s leading electronics experts, this book covers all types of
test probes used with VOM's, VTVM's, and scopes. The one book that tells you what
probe to use, where to use it, how to use it! 176 pages (514" x 814"), illustrated. (Cat.
No. 165.) Only $2.50.

TV MANUFACTURERS' RECEIVER TROUBLE CURES, VOLS. 1-2-3-4-5-8

Positive cures for TV troubles! Exact directions for correcting TV receiver performance
“bugs”’ — straight from the manufacturer’s lah! Different data in ecach volume — over
60 different manufacturers covered! All parts identified exactly the way the marker identifies
them! Each volume over 115 pages, 514" x 814", illustrated; (Cat. Nos. 143, 143-2, 143-3,
143-4, 143-5, 143-6). Only $1.80 per volume.

HOW TO USE SIGNAL & SWEEP GENERATORS
by J. Richard Johnson

The first book devoted entirely to Signal, Sweep and Marker Generators. Gives various test
uses for AM Signal Generators, FM Signal Generators, Test Oscillators. Problems involved
in using this equipment and how to overcome them. Illustrations of typical test set-ups.
Shows means g ting signal generators to various applications to increase their useful-
ness. Completely discusses all applications of all generators used in AM, FM Radio and
TV servicing, Explains exactly what signal generators are and what they do. Right up to the
minute in contents. 144 pages, 5%4" x 814", illustrated. (Cat. No. 148.) Only $2.10.

JOHN F. RIDER PUBLISHER, INC., 480 CANAL ST., N. Y. 13, N. Y.





