














































































































































































































Picture Rolls Downward,
Even with Vertical-Hold
Control at End of Range

When the picture rolls downward, the vertical oscillator
is running too fast. Look for a gassy vertical-oscillator tube,
or one with low emission.

The hum bar in the picture indicates heater-to-cathode
leakage in an RF- or IF-amplifier tube (when the sync is
taken off after the video-output tube, suspect this tube also).
This symptom indicates that the hum voltage is 180° out of
phase with the vertical-sync pulse and has “wiped out” the
pulse.” In some receivers there will be hum in the sound.

Picture Rolls Up or
Down Continuously and
Cannot Be Locked
(“Freewheels");

Hum Bar Prominent
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Picture Rolls Up or
Down Continuously and
Cannot Be Locked
(“Freewheels”);

No Hum Bar Visible

When the picture rolls up or down but the sound is nor-
mal and no hum bar is visible, the sync-separator tube is
probably gassy. If the sync-separator tube is OK, check the
sync-amplifier and noise-canceller tubes (if present). If
necessary, proceed to the IF-amplifier tubes.

Picture jitter can be caused by a defective horizontal-
oscillator or -AFC tube, or less commonly, by a faulty hori-
zontal-output tube. Make a preliminary test by tapping each
of these tubes and observing which one increases the jitter.

Unstable Horizontal
Sync—Picture Jitters
Horizontally
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Horizontal Sync
Unstable—Top of
Picture “Pulls”

Pulling at the top of the picture indicates disturbance of
the horizontal-sync function following passage of the ver-
tical-sync pulse. Check the sync-separator and sync-amplifier
tubes (if present). Also look for a weak AGC keyer or am-
plifier tube (if present), and gassy IF tubes.

This symptom indicates marginal sync separation, or
overloading in a single circuit prior to sync take-off. Check
the syne, AGC, and IF tubes—and also the video-amplifier
tube if prior to sync take-off. When the faulty tube is in the
signal channel, sync buzz will often be heard, too.

Horizontal Sync Unstable
—Entire Picture "“Pulls”
and Wavers, Particu-
larly During Commercials
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Picture Bent and
Often lJittery; Sync
Lock Unstable

Heater-to-cathode leakage in the horizontal-AFC, sync-
separator, or sync-amplifier tube (if present) commonly
causes this picture symptom. If the heater-to-cathode leak-
age is in the sync-separator tube, a dim hum bar can some-
times be seen in the picture (reflected symptom).

The strips slope uphill to the right because the horizontal-
oscillator is running too slow. Check the horizontal-AFC
tube (or semiconductor diodes). If OK, proceed to the sync-
phase inverter tube, and, in some receivers, to the noise-
canceller tube.

No Horizontal Sync
(Strips Slant Upward);
Horizontal-Hold Control
Out of Range
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No Horizontal Sync
(Strips Slant Downward);
Horizontal-Hold Control
Out of Range

The strips slope downward to the right because the hori-
zontal oscillator is running too fast. Gas or low emission in
the horizontal-oscillator tube can cause this symptom, as can
a faulty horizontal-AFC tube (or semiconductor diode). In
this and the previous illustration, the pattern is locked into
vertical sync, showing that the sync-separator tube is not
a suspect.

A narrow and dim raster points to low emission in the
horizontal-oscillator tube. The low emission reduces the
oscillator grid-current flow, resulting in loss of horizontal
sync.

No Horizontal Sync—
Horizontal-Hold Control
Out of Range; Raster
Narrow and Often Dim
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No Horizontal Sync;
Picture Bent and
Negative

No emission in the keyed-AGC tube may cause this symp-
tom. The lack of bias output overloads the IF (and some-
times the RF). If the keyed-AGC tube is OK, look for gassy
IF tubes. Some receivers develop this symptom when the
video-detector semiconductor diode is defective.

This symptom shows that the horizontal-sync pulses are
being stopped in the horizontal-syne section. Check the hori-
zontal-AFC tubes for semiconductor diodes). If the picture
locks out of phase, look for heater-to-cathode leakage in the
horizontal-AFC tube.

No Horizontal Sync;
Picture Can Be
“Freewheeled” with
Horizontal-hold Control
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SIZE AND
LINEARITY
TROUBLES

Size troubles include all defects which
affect the height and width of the raster.
Linearity troubles are those which produce
compression or expansion of a portion of
the raster; they are usually caused by de-
fects in the sweep circuits. However, watch
out for interacting troubles, and keep the
functional layout of the receiver in mind.
Since the boost voltage is usually applied to
the sweep output tube (and often to the
oscillators), do not overlook the possibility
of incorrect boost voltage due to a defective
damper tube. The low-voltage rectifier also
may cause insufficient height and width.

Keep in mind that, although these symp-
toms are usually produced by defective
tubes, the defect may be in the associated
circuitry and further troubleshooting will
be required.

Trouble Page

No Vertical Sweep (Picture Collapsed to a Horizontal Line) ........ 80
Excessive Height; Raster Dim and Decentered .......................... 80
Insufficient Height; Picture Compressed at Bottom ... 81
Bright Horizontal Line (Foldover) at Bottom of Raster ............. 81
Vertical Nonlinearity—Picture Expanded at Top and Compressed

at Bottom ... e 82
Vertical Nonlinearity—Picture Flattened at Top and Bottom ...... 82
Insufficient Height; Picture Rolled Up ......coooiiiimiiiiiiiiieee. 83
Picture Compressed on Right Side ..o 83
Picture Compressed and Folded Over on Right Side; Raster Dim .. 84
Picture Distorted and Compressed on Left Side ... ... 84
Picture Compressed on Left Side; No Shading or Other

Dastortion e 85
Bright Vertical Strip (Foldover) at Right Edge; Raster May

Be Dim e 85
Bright Vertical Strip (Foldover) at Left Edge; Raster May

Be Dimi et 86
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Trouble Page
Excessive Height and Width; Raster Dim; Picture Often

Appears Filled Up ... 86
Insufficient Height and Width; Raster Dim; Picture Often
Appears Filled Up ... 87

Insufficient Height and Width; Poor Linearity; Raster Dim
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No Vertical Sweep
(Picture Collapsed to
a Horizontal Line)

Either the vertical-oscillator or vertical-output tube is
dead. (In some receivers, both functions are combined in
the same tube.)

Here is an example of a symptom reflected from the hori-
zontal to the vertical section. Low emission in the horizontal-
output tube causes a decrease in the high voltage, in turn
causing the increased height (the width is not increased be-
cause of the lower horizontal-sweep voltage). The dim raster
is your clue to the reflected trouble.

Excessive Height; Raster
Dim and Decentered
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Insufficient Height;
Picture Compressed
at Bottom

This symptom is caused by low emission in the vertical-

output tube. A gassy vertical-output tube will cause a similar
picture symptom.

In some receivers this symptom is caused by a weak ver-
tical-output tube, the foldover line appearing when the ver-
tical-height control is advanced. In other receivers, a weak
damper tube is often the reason.

Bright Horizontal
Line (Foldover) at
Bottom of Raster
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Vertical Nonlinearity—
Picture Expanded at
Top and Compressed

at Bottom

This form of vertical nonlinearity is caused by heater-to-
cathode leakage in the vertical-output tube. The leakage
drains out DC cathode bias; it also injects 60-cycle hum volt-
age into the sawtooth drive, and increases the nonlinearity.

The nonlinearity is the result of low emission in the ver-
tical-output tube, and the flattening at the top and bottom
comes from attempted correction by readjustment of the
vertical-linearity and height controls.

Vertical Nonlinearity—
Picture Flattened at
Top and Bottom
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Insufficient Height;
Picture Rolled Up

This symptom occurs when there is heater-to-cathode leak-
age in a combination vertical-oscillator-output tube. The
leakage stops the sawtooth oscillation, but injection of 60-
cycle hum voltage at the cathode causes limited vertical de-
flection and a “rolled-up” display.

Picture compression at the right is caused by gas in the
horizontal-output tube. The gas lowers the grid impedance
and distorts the top of the drive waveform.

Picture Compressed
On Right Side
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Picture Compressed
and Folded Over on
Right Side; Raster Dim

This symptom, also caused by a gassy horizontal-output
tube, indicates a higher gas content than in the previous
example.

Low emission in the damper tube will cause this symptom
in many receivers, because the damper tube controls scan-
ning on the left-hand portion of the picture.

Picture Distorted and
Compressed on Left Side
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Picture Compressed on
Left Side; No Shading
or Other Distortion

Another symptom of faulty damper operation—it is com-
monly caused by leakage or traces of gas in the damper tube.
If the damper tube is in good condition, then look for faulty
circuitry in the damper section.

Foldover at the right side of the raster is caused by gas
in the horizontal-output tube. In some receivers this symp-
tom is accompanied by horizontal nonlinearity.

Bright Vertical Strip
(Foldover) at Right Edge;
Raster May Be Dim
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Bright Vertical Strip
(Foldover) at Left Edge;
Raster May Be Dim

When the raster is folded over at the left, the damper tube
is defective. If the tube is in good condition, the fault is in
the damper circuitry.

When a set exhibits these symptoms and the linearity re-
mains normal, look for a high-voltage rectifier tube with low
emission. If it is in good condition, suspect the high-voltage
circuitry.

Excessive Height and
Width; Raster Dim;
Picture Often Appears
Filled Up
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Insufficient Height and
Width; Raster Dim;
Picture Often Appears
Filled Up

Low emission in the low-voltage rectifier tube, or faulty
semiconductor rectifiers, are to blame here.

Some receivers also display prominent nonlinearity (ver-
tical and/or horizontal) when the plate and screen supply
voltages are low (due to low emission in the low-voltage
rectifier tube, or to faulty semiconductor rectifiers). Other-
wise, this symptom is the same as the previous one.

Insufficient Height and
Width; Poor Linearity;
Raster Dim
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RASTER
TROUBLES

The troubles covered in this section in-
clude those which affect the raster itself,
whether or not there is a picture. Such
troubles include spots, lines, and other dis-
tortions on the screen, even on vacant chan-
nels. Size troubles could also be considered
raster troubles, but they were covered in the
previous sectian because of their interrela-
tion with linearity troubles, which are ap-
parent only when a picture is being shown.

The symptoms in this section are usually
caused by certain tubes in the receiver, irre-
spective of its functional layout.

Trouble Page
Pincushioned Raster ... . . 89
Small Dark Spot in Center of Raster ... 89
Large Dark Spot in Center of Screen 90
Dark “X” in Center of Raster ... ... 90
Vertical Line(s) at Left Edge of Picture 91
Ragged Vertical Line at Extreme Left Edge of Raster ... 91
Dark Splotches (Snivets) at Right Side of Raster ... 92
Streaked Raster ... 92
No Raster; Sound Normal ... 93
No Raster; No Sound ... e 93
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Pincushioned Raster

Pincushioning (curvature at the edges) occurs when the
yoke and the picture tube are not properly matched. How-
ever, if the receiver uses anti-pincushion magnets and they
are misadjusted, pincushioning may result from the mag-
netic fields in the vicinity of the picture tube. To correct, use
a matching tube (or yoke), or adjust the anti-pincushion
magnets.

A small dark spot in the center of the raster is a screen
burn, caused by an intense bright spot remaining on the
screen for several seconds each time the receiver is turned
off. The only cure is a new picture tube. (As a preventive
measure if a spot remains on the screen, make it a practice
to turn down the brightness control before turning off the
set.)

Small Dark Spot
In Center of Raster
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Large Dark Spot
In Center of Screen

An ion burn has ruined this picture tube, and all you can
do is replace it. Make certain the ion trap on the new tube
is correctly adjusted, to avoid the same trouble later.

Another example of an ion burn. The “X” burn is more
common in rectangular tubes, and the round burn in round
tubes. Again, make sure the ion trap is correctly adjusted
after replacing the tube.

Dark “X" in
Center of Raster
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Vertical Line(s) At
Left Edge of Picture

Called Barkhausen lines, they can often be minimized or
eliminated by replacing the horizontal-output tube. In some
receivers you may have to try several tubes before the lines
are eliminated.

These are ‘“‘spook” lines and they can sometimes be mini-
mized or eliminated by replacing the damper tube. In some
receivers, several tubes may have to be tried before one is
found which will correct the trouble.

Ragged Vertical Line
At Extreme Left
Edge of Raster
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Dark Splotches (Snivets)
At Right Side of Raster

Snivets can also be minimized or eliminated by replacing
the damper tube. As before, several tubes may have to be
tried.

Streaks or flashes in the raster are usually caused by arc-
ing in the damper, horizontal-output, or high-voltage recti-
fier tubes. If these tubes are OK, check the vertical-output
and the picture tube.

Streaked Raster
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NO RASTER; SOUND NORMAL

A completely dark screen and normal sound indicates that
the receiver circuits are working up to the sound take-off
point and that the sound section also is operating. Check the
horizontal-oscillator, horizontal-output, damper, and high-
voltage rectifier tubes. If they and their circuits are oper-
ating properly, the picture tube is probably defective. Note,
however, that many other circuit defects can result in loss
of high voltage—which in turn causes loss of raster.

NO RASTER; NO SOUND

If the set is completely dead—that is, none of the tubes
are lit, look for a blown power fuse in the receiver or, in the
case of series-string heaters, a tube with an open heater.
If all tubes are lit, look for a defective rectifier tube (or
semiconductor rectifier) in the power supply.
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SOUND
TROUBLES

In this section, troubles which affect pri-
marily the sound reproduction are discussed.
No picture-tube displays are included; trou-
bles which affect both the picture and the
sound were displayed in the previous sec-
tions. First examine the picture, to see if
it is affected and how. If so, look in the
applicable section and find the possible
causes. Otherwise, look under the symptom
in this section.

Unless otherwise specified, the picture is
normal in receivers exhibiting the following
sound symptoms.

Sound defects include hum, a soft 60-cycle
tone; buzz, a harsh and rasping 60-cycle
tone; and garbled, mushy, or boomy repro-
duction. Hiss is an interference voltage
which has entered the sound channel.

Trouble Page
Sound Weak or Absent ... . 95
Intermittent Sound ... 95
Hum in Sound ..o e 95
Syne Buzz in Sound ... 95
Hiss in Sound ... e 95
Ringing or Howling in Sound; Streaks May Be Visible in Picture 96
Distorted Sound ... 96
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SOUND WEAK OR ABSENT

Check the audio-output, audio-amplifier (if present),
audio-detector, and sound-IF amplifier tubes—they may
have low emission or are dead. If there is a raster but no
picture, check the video-amplifier, video-detector, IF- and
RF-amplifier, and oscillator-mixer tubes. In some receivers,
a dead audio-output tube will cause loss of picture. If there
is no raster, check the low-voltage rectifier tube (or semi-
conductor rectifiers).

INTERMITTENT SOUND

Loose elements or intermittent leakage in the sound-IF
amplifier, audio-detector, audio-amplifier, or audio-output
tube can cause the sound to come on and off at intervals.

HUM IN SOUND

When the picture is normal and 60-cycle hum is heard
from the speaker, check all tubes beyond the sound take-off
point for heater-to-cathode leakage or shorts. These include
the sound-IF amplifier, audio-detector, audio-amplifier, and
audio-output tubes.

SYNC BUZZ IN SOUND

When synec buzz is not accompanied by an overloaded pic-
ture or loss of sync, check the sound-IF amplifier, sound-
limiter (if present), and audio-detector tubes.

HISS IN SOUND

A gassy audio-amplifier or audio-output tube can generate
a hiss in the sound. A defective outer coating on the picture
tube will produce small arcs or corona, another cause of hiss.
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RINGING OR HOWLING IN SOUND; STREAKS MAY
BE VISIBLE IN PICTURE

This symptom is caused by a microphonic tube in the sig-
nal circuits. To find it, tap each tube in the signal channel,
from the RF amplifier to the audio amplifier, one by one. A
microphonic tube will emit a loud ringing noise in the
speaker when tapped.

DISTORTED SOUND

When the sound is distorted but the picture is normal, the
audio-amplifier or -output tube probably has low emission or
is gassy.
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