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PREFACE

This book has been prepared to aid the television repair-
man in determining the causes of faulty reception in a TV
receiver. Since many television set defects appear on the
screen, knowledge of these defects may be obtained through
close observation. Hlustrations of common faults have heen
inclnded; their causes and remedies explained. Reference to
the examples shown and the cirenit diagrams should help
the serviceman to rednce his service time censiderably.

A general description of the television receiver is included,
together with a detailed discussion of each of the 6 major
sections, A cirenit diagram of a typical commercial television
receiver is shown and smaller diagrams of each section with
a brief description are included. Reference to the circuit
diagram, or to one supplied by the manufacturer of a par-
ticular receiver, together with the ilhistrations and explana-
tions contained here. should enable the serviceman to effect
a_substantial saving in time expended on trouble shooting.
The words “test” and “check” used under “Remedies™, refer
to those components found in that particular section of the
receiver under discussion. The reference symbols in paren-
thesis apply to the circnits, or schematics, used as examples.
Although the circnits and schematics are similar in many
sets, it is best to check the epecified schematic supplied by
the manufacturer of the set to he serviced for the appropri-
ate component equivalent.

In the preparation of this book the Sylvania Television Re-
ceiver Model 075 and the circnit diagrams pertaining to this
set were used as an example of a typical television receiver.
Where differences exist in the various receivers on the mar-
ket suitable references have heen made.
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PRELIMINARY SERVICING MEASURES

. Check that power plng is in socket.

Check antenna connections.

. Cheek for loose wires or broken contaets.

. Test Tubes.

. Check deflection yoke,

. Cheek focus coil.

. Check manufacturer’s guide and alignment notes.



SERVICING PRECAUTIONS

Only qualified service personnel should be present when
servicing television receivers, particularly when removing
or replacing the picture tube.

The picture tube mounting is constructed to provide ade-
quate protection against implosion while the tube is in the
recciver. Caution should be exercised when the removal or
installation of the picture tube becomes necessary (i.e., wear
heavy gloves and shatterproof goggles, etc.).

When removal of chassis from ecabinet is neeessary. the
following precautionary measures should be taken:

I. Shut off power.

2. Do not rest picture tube in the deflection yoke.

3. Considerable care should be taken to proteet the picture
tube from injury.

1. Rough handling. aceidental shoek, or a slight serateh on
the surface of the tube may result in implosion.

Al high vohtage precautions must be taken because of the
dangerous potentials present while the receiver is operat-
ing. These should also be observed for a short period after
the receiver has been turned off.

The following precautions should be observeld when taking
high voltage measurements:

1. Shut off power.

2. Use a well insulated wire and hooded test clips.
3
4

5. All lead wires should be insulated for the voltage en-
countered. (Commercial test instruments may be assumed
to have the proper voltage insulation for which they are
designed.)

Connect the meter (Kilovoltmeter).
Restore power for voltage readings.



HOW TELEVISION WORKS

The function of a television reeeiver is to extract from the
air the signal transmitted by a television station, amplify it,
and use it. to produce visible pictures and audible sound,
which are in conformity with the original seene.

A basic knowledge of the television signal is essential to
the understanding of television receiver operation. The tele-
vision signal is made up of two separate and distinet signals,
one for the picture and one for the sound. The sound signal
is a frequency modulated wave, which las a frequency of
4.5 Me. higher than the picture signal. The picture signal
contains all the information necessary to produce a picture.
One portion varies in amplitude. in accordance to the light
requirements of the picture: the other portions contain
voltage pulses which are used to synchronize the operation
of the receiver with the operation of the transmitter so that
an intelligible picture will be produced. These pulses are
called the vertical synehronizing pulses and the horizontal
synchronizing pulses. There are also a number of equalizing
pulses, but these need not concern us here.

The television receiver is broken down into a number of
relatively simple circuits. each with a spectfic function, yet
depending on the others for perfect operation. lListed below
are the six basie circuits of the average television receiver.

1. RF Section
. Video Scetion (video if. video detector, video amplifier).
. Sound Section.

&

3

4. Defleetion Circuits.

5. Picture tube and associated components.
6

. Power supplies {Low and lligh Voliage).

The signal transinitted from the station is received by the
antenna, which transmits this signal to the set through a
connceting transmission line to the rf seetion.

The composite signal is fed into the rf section where it is
amplified as a whole. then it is passed into a video if section.
the first stage of which is a conveter. Here, as in a super-
heterodyue receiver. the signal is beat against die signal from
a local oscillator and the resultant signal is at the intermedi-

-
‘
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HOW TELEVISION WORKS

ate frequeney. In a number of receivers, the sound signal is
separated from the picture signal at this point and fed into
the sound if section. detector. audio amplifier and to the
loudspeaker. In other receivers. the complete signal is fed
through the video if stages for further amplification, After
video detection. the sound signal is separated from the nain
signal. and then fed through the audio channel. This is
known as the “inter-carrier” sound system. This systemr has
the advantage of saving audio if stages. with the consequent
reduction in cost. and more efficient operation of the receiver.

At the end of the video if seetion, the sychronizing pulses
are removed and fed into the deflection cirenits. The picture
signal, controlling the lght intensity of each element of the
picture, is then fed to the control grid of the picture tube.
The vohage on the control grid of the picture tube controls
the intensity of the cathode-ray beam as it travels 1o the pice-
ture tube sereen. To produce an intelligible picture. the
motion of the cathode-ray heam, as it scans the screen, must
be exactly synchronized with the motion of its counterpart
in the camera tube at the television studio. This is accom-
plished by means of the synchronizing pulses which form
part of the composite television signal as it ix broadeast.

The vertical and horizontal synchronizing pulses are sepa-
rated from each other and each is used to control the opera-
tion of their respective deflection cirenits. The outputs of
the deflection cireuits are saw-tooth waves which are applied
1o the deflection coils on the picture tube.

The frequency of the vertical deflection wave is 60 cycles
inasmuch as 60 fields are produced each second. There are
300 frames per second, each frame made up of two fields
whose lines are interlaced to produce a complete picture.
The frequency of the horizontal deflection wave is 15,750
eyeles. That many horizontal lines are scanned each second.
Thus. all the elements to make an intelligible picture are
made to arrive at the picture tube at the correct time.



THE TEST PATTERN

Figure 2.

The test patterns, as broadcast regularly by most television
stations, contain specifie geometric designs caleulated to aid
the serviceman in trouble-shooting and adjusting receivers.

For example, the CBS test pattern. illustrated here, can
be used as a guide to check the following:

I. The four points marked 2, 5. 7, and 11. are located where
the pattern should tonch the sides of the screen. The
height and width shonld be adjusted to conform, if they
are “off”. When these points touch, correet picture size
and aspect ratio have heen obtained.

2. To cheek contrast and brightness. observe the concentric
circles marked 6. These are of different shades. from light
grey to black. A receiver having the contrast and bright-
ness controls set correctly will show these tone variations.

3. The center of the pattern marked 1, which is a large white
circle, is used to determine proper adjustment of the focus
control. This ¢ircle should be perfectly round and sharp.

10



THE TEST PATTERN

wWCBS
-V

NEW YORK

1. The horizontal wedges marked 10 and 4 will enable the
serviceman to determine the vertical resolution. If the
lines in the wedges are partially or completely blurred
there is a partial loss of resolution.

5. Similarly, the vertical wedges marked 3 and 8 can be used
to determine horizontal resolution.

6. The large black circle, marked *9, is used to determine
vertical and horizontal linearity. When perfect linearty is

resent, the circle is perfeetly round.

'Fhese principles of the test pattern analysis can be applied
to any test pattern with equal effectiveness. A careful exami-
nation of these patterns will give many hints and save many
hours of service time.

Figure 3.

11



DEFLECTION CIRCUITS

The video signal consists of twao separate characteristies,
picture signal and synchronization pulses after it has passed
through the video section. The covinete picture signal
travels directly to the picture tube. Loy the syne pulses are
fed to the sweep eireuits 1o he separated and amplified.

The syne amplifier in the sweep eirenits separates the syne
pulses from the video.

The horizontal pulses are fed through the horizontal de-
flection cireuits and the vertical through the vertical deflee-
tion circuits. They are then amplified and forwarded to the
seanning coils of the picture tube.

These pulsvs are used to l\w-p the picture on the sereen i
perfect synchronization with the seene at the television
studio.

For explanation and corresponding wave forms of call-outs shown on

the cireuit diagram on the following page and on the complete circuit
diagram, see Waveform Noves, pages 9497,

12
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HORIZONTAL BARS ACROSS SCREEN

Figure 5.

Characteristies

1. Poor horizontal synchronization.

Cause

Misadjustment of horizontal
hold control.

Improper setting of discrim-
inator transformer in hori-
zontal sync cirenit (T53).

Open or shorted windings in
discriminator transformer

(T53).

14

Remedy

Adjust and reset horizontal
hold control.

Reset oscillator control (T53)
until picture is synchronized.

Check resistances of wind-
ings with ohmmeter. Re-
place defective components.
Also check for short with
ohnmimneter having transformn-
er leads disconnected.



HORIZONTAL BARS ACROSS SCREEN

Cause

[mproper voltages in hori-
zontal sync section of circuit.

Open or shorted resistor, or
improper value of a resistor

(R123, RI131, R132, R139,

R115, R116, RI117, RI118,
R109, R1l10, R111, RI133,
R124) in horizontal sync
section.

Open, shorted or leaky con-
denser in horizontal sync
section, (C130, C131, C117,
C118, CI119. C120, Cl133,
Cl134, Cl135).

Defective tubes in horizontal
sync section (12AX7, 12AU7,
6ALS, 6AU6) (V16, V17,
V19, V120).

15

Remedy

Check voltages at key points
with Polymeter as suggested
by manufacturer’s drawings.

Check resistance values with
ohmmeter in horizontal sync
circuit, or by substitution
method. Replace defective
components.

Check condensers with ohm-
meter or by substitution
method. Replace defective
condensers.

Test sync tubes with tube
tester. Replace defective
tubes.



PART OF PICTURE BLACKED OUT—
SIDES OF PICTURE CURVED

Figure 6.

Characteristies

1. Heavy bars twhite) acro=s blacked out part of picture.
2. Picture simulates rolling waves,
3. Poor or no herizontal hold.

Cause

Hum or ac in picture.

Horizontal synchronization
poor.

See alse page 81,

16

Remedy

Hum may be caused by an
apen filter condenser or a
shorted tube (i.e.. cathode-
to-filament short).

Check suspected components
or tubes by substitution
method, or with oscillogcope
in the horizontal syne
tion.

see.



SIDES OF PICTURE CURVED

Figure 7.

Characteristies

1. Pieture not symmetrical.

Cause

Ripple or hum present in
the de voltage bheing sup-
plied by the power supply.

See also page 82,

Remedy

Check the de voltage being
supplied  with an  oscillo-
scope for ripple. Test
pected components by substi-
tution method (i.e. open
condenser, shorted tube,
shorted filter condenser,
ete,r,

SUR-



BLANK SCREEN

Characteristics

1. No raster—sound normal.

Cause

Short circuit in the high
volitage power supply, hori-
zontal output, or damping
sections of the sweep circuit.

Tube drawing excessive cur-
rent in the horizontal ampli.
fier section (6BDS5, 6SN7)
(V22, V24).

No horizontal drive being
supplied to the grid of the
horizontal output tube

(6BD5) (V22).

Shorted coupling condenser

(C160).

See also pages 62, 72, 86.

18

Remedy

Check with ohmmeter for a
short in the horizontal am-
plifier circuit. Replace defec-
tive component.

Test the horizontal amplifier
tubes and the high voltage
oscillator tubes in the sec-
tion, with tube tester, Re-
place defective tubes.

Check the grid drive of the
horizontal output tube with
an oscilloscope. Refer to
waveform photos for proper
amplitude and form as sup-
plied by manufacturer.

Check condenser with ohm-
meter. Refer to manufac-
turer’s schematic for proper
voltage. Replace if defective.



VERTICAL LINE ON SCREEN

Figure 8.

Characteristics
1. Picturc has no width.

2. Herizontal sweep signal missing

Cause

Open or shorted deflection
coil in the horizontal oscilla-
tor and amplifier section
(L67, L68).

Improper voltages in hori-
zontal syne cireuits,

Open horizontal size control
potentiometer (R174).

19

Remedy
Check deflection coil for
continnity with an ahm-

meter. Replace if necessary.

Check voltages at key points
of circuit with Polymeter,
referring to manufacturer’s
drawing for values.

Check with ohmmeter for
defective component, Re-
place if necessary.



VERTICAL LINE ON SCREEN

Cause

Defective horizontal oscilla-
tor or horizontal ontput tube
(V21, V22),

Open fuse.

Remedy

(check tubes in horizontal os-
cillator and amplifier cir-
cuits with tube tester, or by
substitution method. Re-
place if necessary.

Replace fuse.



OVERLAPPING OF PICTURE
HORIZONTALLY (FOLDOVER)

Figure 9.

Characteristies

I. Picture folds over in center of sereen.

Cause

Open coil (L74) in series
with damper tube. in damp-
er cirenit of the horizontal
oscillator amplifier section.

Defective damper tube

oWAGTY (V23

Remedy

Check coil with ohmmeter
for continuous or open wind-
ing. Replace if defective,

Cheek tube with tube tester
or by substitution method.
Replace if necessary.



LONG,

NARROW PICTURE

Figure 10.

Characteristics

1. Picture not wide enough.

2. Dark areas on both sides of screen.

3. Picture is elongated.
Cause

Width control potentiometer
not set properly (R174).

lurproper de voltages in the
horizontal amplifier circnits.

Shorted horizontal deflection
coil (1.67. L68) in horizon-
tal amplifier section.

Remedy

Set control manually and ad-
just until picture is of prop-
er width,

Check dc voltages at Kkey
points in circuit with Poly-
meter. and replace defective
components.

Check with ohmmeter for
coutinuity or for a short in
the cirenit.



LONG, NARROW PICTURE

Cause

Shorted output transformer
(L66).

Open or shorted resistors in
horizontal amplifier section.

Open or shorted condensers
in horizontal amplifier sec-
tion.

Defective horizontal oscilla-
tor and discharge tube, or
horizontal output tube

(6BDS, 12AU7) (V21, V22).

23

Remedy

Check horizontal amplifier
section with ohmmeter for
eontinuity or short.

Check resistance values in
circuit with ehmmeter. Re-
fer to the manufacturer’s
notes.

Check with ohmmeter or by
substitution method for a
short. Replace defective com-
ponent,

Test tubes by substitution
method or with a tube tester.



SPLIT PICTURE (HORIZONTALLY)

Figure

Characteristies

I. Bar in center of picture.
2. Half of picture on cach side of bar.

3. Horizontal syne voltage not in correet phase,
1. Picture sections back to baek.

Cause

Discriminator transformer
(T53) in horizontal oscilla-
tor section misadjusted.

Shorted tams in windings of
diseriminator transformer
(T33).

Improper value resistor in
horizontal diseriminator c¢ir-
euit.

Remedy

Adjust iron =lug in trans.
former until picture is cen-
tered properly.

uf

Check  resistanee  vahies
windings with ohmmeter.

Cheek by substitution  or
with  ohmmeter.  Replace
where necessary.



SPLIT PICTURE

Cause

Open or shorted condenser
in horizontal discriminator
cireuit (Cl119. €131 C132.
Cl135..

Defeetive horizontal diserim-
imator tmbhe (6AL3) (V19).

to
-l

Remedy

Check with ohmmeter or by
substitution for leakage or
short. Check with a con-
denser tester, or by substitu-
tion. Questionable condens-
ers should be replaced.

Cheek by substitution or
with tube tester. Replace
where neeessary.,



OVERLAPPING OF PICTURE VERTICALLY

(FOLDOVER)

)

by

Figure 12.

Characteristies

1. Picture {olds over vertically in center of sereen.

&

. Bright vertical lines on left side of picture,

3. One side of picture horizontally longer than the

other.

4,
Cause

Potentiometer (RI151), in
horizontal oscillator and am-
plifier circuit. not properly
set.

Leaky or shorted condensers
in horizontal oscillator and
amplifier section (C149.
C150. C151, C160).

26

Pieture folded over on sides (either or hoth sides).

Remedy

Adjust and reset. or replace
resistor (R154).

With an ohmmeter, check
condensers for a short. Re-
place when necessary.



OVERLAPPING OF PICTURE VERTICALLY

Cause

Open or shorted coil (L60)
in horizontal oscillator and
amplifier circuit.

Wrong value resistor (R140,
R134. R152. RI153, RI56.
R157).

Improper voltages heing sup-
plied by the low voltage
power supplies through the
horizontal oscillator and am-
plifier section.

Defective tubes (horizontal
discharge or horizontal out-
put) (12AU7, 6BD3) (V2I.

V22),

Remedy

Check with ohimmeter for
continnity or break. Replace
component where neeessary.

Checek resistance values with
ohmmeter. replace defective
resistors,

Check circuit  with  Poly-
meter. referring to mann-
facturer’s schematic for cor-
rect values.

Check tubes with tube tester.
Replace defective tubes,
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ROLLING PICTURE (UP AND DOWN)})

Figure 14.
Characteristies
L. Multiple images.
Cause Remedy

Improper setting of vertical
hold control (R164) in verti-
cal svne section,

Open. leaky or shorted con-
densers in vertical syne sec-
tion (CH7, C148. CI52.
C158).

Resistor of improper value in
vertical sync circuit (R141.
R142. R148. R149. R158).

Reset vertical hold control
manually until picture is
locked in place.

Cheek vertical syne cireuit
for short by ohmmeter, or
by substitution method. Re-
place if defective.

Test components in circuit
for resistances with ohm-
meter. Replace defective
parts.



ROLLING

Cause

Improper voltages in verti-
cal sync section supplied by
power supply.

Defective tube (vertical sync
clipper, 12AX7 or 12AU7)
(V16, V17).

30

PICTURE

Remedy

Test voltages in circnit, using
Polymeter. Refer to manu-
facturer’s schematics.

Test vertical sync tubes with
tube tester, and replace de-
fective tubes.



WHITE HORIZONTAL LINE IN CENTER
OF SCREEN

Rqure

Characteristics

I. No raster or picture.

2. Pieture has no height.

Cause
No vertical drive supplied
to vertical amplifier tube

(6AQ5) (V18).

Open or shorted output
transformer (L6}) in verti-
cal amplifier section.

31

Remedy

Check grid of tube with os-
cilloscope, referring to wave
forms in manufacturer’s ser-
viee guide for proper shape
and amplitude.

Check for continuity or short
with ohmmeter. Replace if
defeetive.



WHITE HORIZONTAL LINE

Cause

Shorted or open deflection
coil (.72, 1.73) in vertical
amplifier section.

Improper voltages supplicd
by low'volmge power supply
to vertical amplifier section,

Shorted or open vertical
blocking oscillator trans-
former (T58) in vertical am-
plifier section.

Open resistor or control in
vertical amplifier section

(R163, R164, RI17I, RI172,
R173, RI176. R177, RI178.

R165, R186, R191).

A shorted condenser in ver-
tical amplifier section (C189,
C170, Cl61, C158, C159,
C185).

Defective vertical oscillator
or amplifier tube (12AU7 or
6AQ5) (V15, V18) in verti-

cal amplifier seetion.

32

Remedy
Check for continuity or
break with ohmmeter. Re-

plaee defective ecomponent.

Check vohages being sup-
plied with Polvmeter, rcfer-
ring to manufacturer’s sche-
matic for proper voltages.
Replace defeetive compo-
nents,

Check for short with ohm-
meter. Replace if necessary.

Check resistances in circuit
with ohmmeter, referring to
manufacturer’s notes for cor-
rect vahies. Replace if neces-
sary.

Check for <hort in circuit
with ohmmeter. Replace de-
feetive component.

Test tubes in circuit with
tube tester. Replace defec-
tive tube.



VERTICALLY VIBRATING PICTURE
(PICTURE JUMPS)

-TV

NEW YORK

Figure 16.

Charaeteristies

I. Picture is unsteady and jumps up and down.

Cause
Hlum (ae) present in de volt-
age supplied to vertical syne
section hy low voltage power
supply.

Exeessive ignition noises or
external electrical interfer-
ence.

Remedy

Check incoming wave forms
with oscilloseope. Compare
with  manufacturer’s notes
for proper wave form. and
follow recommended proce-
dure.

Relocate antenna  to mini-
mize external interference
tuse coaxial cable if neces-
sary).

NOTE: AC may be presem in cireuit due to open filter condenser.
shorted choke. or shorted tube ti.e., cathode to filament short). Re.

placement i~ indicated by

use of scope or by substitution method.



IMPROPER HEIGHT OF PICTURE

Figure 17.




IMPROPER HEIGHT OF PICTURE

Characteristies

I. Picture is vertieally too large or too small.

Cause

Vertical size control improp-
erly set (R178).

Im.prop(‘r voltages being sup-
plied by low voltage power
supply to vertical oseillator
and amplifier scetion,

Resistor changed in value
{R165. R172. R173, R191)
(in vertical oseillator and
amplifier seetion).

Defective vertical oscillator
or amplifier tnbe (12AU7T.
6AQ5) (V15. V18).

Remedy

Mannally reset vertieal size
control.

Test voltages with Polymeter,
referring to mamfaetnrer’s
service guide,

Check resistance values in
vertical oscillator and ampli-
fier cireuits with ohmmeter.
Replace defective compo-
nents.

Check tubes with tube tester,
replace defeetive tubes,



UNEVENLY PROPORTIONED PICTURE

Figure |9.

Figure 20.
36



UNEVENLY PROPORTIONED PICTURE

Characteristies

1. Top and bottom of picture out of proportion.
2. Sides of picture vertically uneven.
3. Lack of vertical linearity,

Cause

Open, shorted or leaky con-
denser in the vertical oscil-
lator amplifier section (C184,
C172, C170).

Improper setting of linearity

control (R186).

Resistor changed in value in
vertical oscillator. amplifier
section (R185, R186. R176).

Defective vertical amplifier

tnbe (6AQ5) (V18).

37

Remedy

Check with ochmmeter or hy
substitution method for a
short in circuit. Replace de-
fective condenser.

Reset control manually.

Check resistance values in
cirenit with ohmmeter. Re-
place defective resistors.

Check tube with tube tester.
Replace if necessary.



SPLIT PICTURE (VERTICALLY)

Figure 22,
38



SPLIT PICTURE

Characteristics

1. Horizontal bar in center of screen.

Q)

-

Half of picture on each side of bar.

3. Picture sections top on bottom.
L. Two pictures vertically in a single (rame.

5.
Cause

Vertical hold control

properly set (R164).

not

Resistor in vertical oscil-
lator amplifier section
changed in value (R163),

is

Shorted or leaking condens-
er (Cl67) inm vertical oscil-
lator amplifier circuit.

Shorted turns in vertical
locking oscillator transforin-

er (T58).

39

Vertical frequency too high or too low.

Remedy

Manually reset vertical hold
control.

Check for resistance value
with ohmmeter referring to
manufacturer’s service guide.

Check for short in circuit
with ohmmeter. Replace de-
fective component.

Check transformer for con-
tinuity or a short with ohm-
meter. Replace if defective.



ANTENNAS

Installation of a proper antenna is extremely important to
good reception. In general, an antenna should have broad
band response so that adjacent channels can be received
with equal clarity. To insure strong. clear signals. the an-
tenna shounld have good directional characteristies.

Many different types of antennas are now on the market.
A specific receiver location and local reception problems will
ultimately determine which type is best. Many receivers to-
day feature a built-in antenna. This type of recciver elimi-
nates the need of an outdoor antenna in many locations. but
an outside antenna is usunally preferable for best reception.
and iz almost a necessity in fringe arcas where reception is

difficult,

Iu general. the decision as 1o the best tyvpe of antenna in-
stallation can be left to the judgment of the individual serv-
iceman. who knows the local problems involved in television
reception,

10



NO PICTURE—WEAK SOUND

Figure 23.

Characteristics

1. A raster is present.
2, The sound is distorted and weak.

Cause Remedy

Antenna is disconnected. Connect the antenna,

A break is present in the an- Connect the antenna leade
tenma lead. on the roof and test with

ohmmeter for continuity.
Connect the break in wire or
replace lead-in wire.

Short in the antenna lead. Clear the short cirenit or re-
place lead.

See also pages 49, 62, 75.

41
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WEAK PICTURE—NORMAL SOUND

Figure 24.

Characteristics

1. Picture is snowy. weak or hazy.

Cause Remedy

Antenna oriented in wrong  Manually reorient antenna.
direetion.

Antenna arms not of proper  Replace antenna arms.

size or length.

See also pages 51, 55, 60.

World Radio Histol



GHOST IN PICTURE—NORMAL SOUND

T

fin

i

1

i

Figure 25.

Characteristics
1. Picture details weak.

2. Reflections or shadows in picture (ghosts).

Cause Remedy
Antenna is improperly Manually reorient the an-
oriented. tenna.

Antenna is improperly lo-
cated.

Reflections of the signal from
nearby buildings or obstrue-
tions.

13

Select proper location by
walking with the antenna 1o
different points on the roof,
until the best results are ob-
tained.

Although there isno remedy.,
the effect can be minimized
by a careful probing of the
roof for the hest antenna
position.



SHADED PICTURE—NORMAL SOUND

Figure 26.

Charaecteristies

1. Shading present on right side of pictare,

Cause Remedy

Mismatch of the lead-in line Replace line using the prop-
to the antenna. er lead-in.

Mismatch of the lead-in line Replace uwsing the proper
to the receiver. lead-in line.

H



JUMPING PICTURE—NOISY SOUND

Figure 27.

Characteristies

1. Picture is unsteady. jumps and is erratic.
2. Thin white horizontal lines through picture.
3. Sound is distorted by noise.

Canse

A loose connection in an-

tenna system.

Lead-in wire is touching or
shorting against the side of
the building  (Insalation
{rayed at point of contact).
Excessive pickup of electri-
cal noise (outside) by re-
ceiver,

15

Remedy

Check and tighten all con-
nections of the antenna sys-
tem,

Replace lead-in wire. or in-
sulate lead-in wire. at the
point of contact,

Relocate antenna after prob-
ing the roof for the most
advantageons position where
electrical noises are mini-
mized.



DIAGONAL LINES THROUGH PICTURE—
NORMAL SOUND

Figure 28.

Characteristics

. Shaded diagenal lines across picture.

Cause

RF interference caused by
radiation from another re-
ceiver or from another trans-
mitting station.

16

Remedy

Install wave traps (interfer-
ence filters) in antenna sys-
temn. Relocate antenna for
mininurm  interference (ex-
ternal).



ERRATIC

LINES THROUGH PICTURE—

NORMAL SOUND

Figure 29.

Characteristics

I. There may be a huzz present.
2. Light and dark spots on picture.
3. Horizontal streaks through picture.

Cause

Electrical disturbances or
noises caused by the opera-
tion of automobiles, dia-
thermy equipment. or elec-
trical apparatus in the im-
mediate vieinity.

Remedy

There is no remedy other
than the installation of fil-
ters or shielding in the
equipment  responsible for
this defect, In any event, an
attempt should be made to
probe the roof for the most
effective position of the an-
tenna.



RF SECTION

The TV signal, which consists of sound and video. passes
from the antenna. through the conneeting transmission line.
to the rf section.

The rf amplitier amplities the signal whicl ix fed to the
mixer tube. The rf oscillator generates a signal higher in fre-
queney than the incoming rf signal. These two signals. i.c.
the rf signal and the signal generated by the local oseillator.
beat together in the input of the mixer stage. The output of
the mixer stage is tuned to the difference of these two signals.
which then becomes the video frequeney and is sent to the
video amplifier.

RF.TUNER

ouTPUT _
TO VIDEO LF.
A.G.C. ' E‘ F
R.F. R 100
'™
FIL.
¢ 100
L 30 :l:.oos
v
-6.3 V. +180 V.

1

Figure 30. Typical rf cireuit.

18




NO PICTURE—NO SOUND

Figure 31.

Characteristics

1. Raster is present.

2. No signal.
Cause
Improper voliages being sup-
plied by the low voltage
power supply to the rf tuner.

Shorted condenser in the rf
tuner section (CIL Cl4.
C19) (also C300,

Defective rf tubes in this see-

tion (6AQ5. 6)6),

49

Remedy

Check voltages in the rf
tuner. referring to the draw-
ings of the manufacturer of
the specifie set.

Check with an ohmmeter.
all condensers in the rf tuner
section for a short and re-
place defective condenser.

Check tubes with tube tester
in the of tuner section. re-
place defective tbes,



NO PICTURE—NO SOUND

Cause

Open coil or resistor (R4.

R3, R6, RS, R11, L11j.

See also pages 41, 62, 75.

50

Remedy

Check with an ohmmeter,
all coils for continuity or
breaks, as well as all resist-
ors, for proper resistance
values in the rf tuner sec-
tion. Replace defective coils
or resistors.



SNOWY PICTURE—WEAK

SOUND

Figure 32.

Characteristics
1. TImage is weak.

2. Either no sound or the sound is weak,

Cause

Improper Automatic Gain
Control voltage being sup-
plied 1o the rf tuner section.

Open or shorted rf coil in
the tuner section (L4, 1.5,
1.6.1.7).

rf

and

in the

(0AGS)

Defective  tube
tuner section
(6J6).

See also pages £2.55, 60,

Remedy

Check voltages supplied to
the rf tuner section with
Polymeter. referring to the
drawings supplied by the
manufacturer of the set. Re-
place defeetive components.
Replace tuner in the event
that special equipment nee-
essary to repair or realign
front ends ts not available.
Check all tubes with tube
tester in rf tuner section. Re-
place defeetive tubes,



VIDEO SECTION

The video portion of the signal, received by the video if
amplifier from the rf section, is passed on to the video de-
tector after it has been amplified.

The video detector separates the video and pulse signals

from the carrier wave by demodulation.

The video signal present at this point is then amplified by
the video amplifier and rcadied for the picture tube.
Trouble in the video seetion may not necessarily affect the
sound sections of the receiver.
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NORMAL PICTURE—NO SOUND

Il |\
i
(T
Il I

L

Figure 34,

Characteristics

1. Picture clear and distinet.

2. No sound.
Cause

Open or shorted coil 1103
in the video amplifier sece-
tion.

Any defect common to audio
circuits,

Remedy

Check with ohmmeter for
continnity or break of coil
in the video amplifier sec-
tion. Replace defective coil.

Use normal
technigue.

audio  service



HAZY PICTURE—GOOD SOUND

Figure 35.

Characteristics

1. Loss of fine details.

2. Hazy stripes diagonally across picture,
3. White shadinge on right side of picture.
4. Dark shadings on right side of picture.

Cause Remedy
Improper alignment in video  Check if (video) section and
if section. align set referring to pro-

cedure suggested by the
manfacturer of the set.

See also pages 42, 51, 60).



VERY DARK PICTURE—HUM IN SOUND

Figure 36.

Characteristics

1. Picture dark or alimost blacked out.
2. Sound may be distorted—hum present in sound.

Cause
Shorted condenser in the
video if (AGC) section

(C110, C114. C126. C109).

Improper veltages are being
supplied by the low voltage
power supply to the video

if (AGC) section.

Remedy

Check with ohmmeter for a
short in the video if (AGC)
circuit. Replace defective
components.

Check voltages supplied to
video if (AGC) circuit with
a Polymeter, referring to
drawings supplied by the
manufacturer of set. Replace
parts.



VERY DARK PICTURE—HUM IN SOUND

Cause

Resistor may have chauged
in value (R102, R103. R114,
R121, RI120) in video if
(AGC) section.

Defective tube (AGC ampli-
fier 12AU7) (V15) in video
if (AGC) section.

M)

-]

Remedy

Check with ohmwmeter for
resistance values in the video
if (AGC) circuit, referring
to manufacturer’s drawings.
Replace defective resistors.

Test tubes with tube tester
and replace defective tubes

in video if (AGC) circuit.



SMEARED PICTURE—GOOD SOUND

wr'imr?, ,/'

) \ ///1 4“‘\ .

Figure 37.

Characteristies

. Picture is distorted and wavy.

Cause Remedy

Open peaking coil (Lol.  Check with ohmmeter for
L6414} in the video amplifier  continuous windings or open
section. windings (break) in the

video amplifier circuit.



WHITE DIAGONAL LINES THROUGH
PICTURE—NORMAL SOUND

Figure 38.

Characteristies

1. Vo control of contrast.

2. hmage clear except for diagonal lines.

Cause
Shorted or leaky condenser
in the video amplifier sec-

tion (C183, C201).

Defective picture tube.

39

Remedy

Check with ohmmeter for
short in the video amplifier
cirenit.  Replace defective
condenser.

Check picture tube by the
substitution method.



WEAK PICTURE—WEAK

Figure 39.

Characteristics

1. Thin white diagonal lines in weak picture.
Lol

2. Sound is muffled.

Cause

Improper voltages are sup-
plied by the low voltage
power supply to the video
amplifier section.

Defective amplifier tube

(6A0Q5) (V9).

60)

Remedy

Test voltages in the video
amplifier circuit with a Poly-
meter, using manufacturer’s
schematic for reference. Re-
place defective components.

Test video amplifier tubes
with tube tester. Replace de-
fective tube.



WEAK PICTURE—WEAK SOUND

Characteristics

1. Picture is hazy, indistinet and cloudy.
2. Sound is ruffled and weak.

Cause
Inmiproper voliages are being
supplied by the low voltage
power supply to the AGC
cireuit.

Resistor may have changed
in value in the AGC section
(R102, R103, RI114. R120,
R121).

See also pages 42, 51, 53.

61

Remedy

Check voltages in the AGC
Circuit with a Polymeter, re-
ferring to the schematic sup-
plied by the manufacturer
of the set. Replace defective
cnmp(menls,

Check with ohmmeter for re-
sistance values, referring to
proper values as shown on
schematic supplied by manu-
facturer.



NO PICTURE—NO :“OUND

Figure 40.

Characteristies

l. A raster is present.
Canse
Improper voltages are heing
supplied by the low voltage
power supply in the video
section.

Shorted condensers in the
video if section (CIT1, C121,
Cl128. Cli6).

Open resistor in video if cir-
cuit  (R107. RI22, Rl1.106,
RIt7).

62

Remedy

Check voltages with Poly-
meter in the video eirenit.
referring to  the schematie
supplied by the manufae-
turer.

Check with ohmmeter. the
video if cirenit for a shorted
condenszer. Replace defective
part.

Check with ohmmeter in the
video if eircutt for resistance
valnes referring to manufae-
turer's drawings. Replace de-
fective resistor.



NO PICTURE—NO SOUND

Cause
Defective transformer in vi-
deo if section (T51. T32.

T56, T57).

Defective tube in video if
seetion (6BA6, 6AUG. 6A05.
6AL5) (V4, Va. Voo VT, V8.

Characteristics

1. Raster is present.

2. There is no signal.
Cause
|n.|pr()per voltages heing sup-
plied by low voltage power
supply to the video ampli-
fier section.

Open resistor in the video

amplifier seetion  (R184.
R169. R170)
Defective video amplifier

tube (6AQS5) (V9).

Characteristics
1. A raster is present.

Remedy

Check with ohmmeter, the
video if ecircuit for conti-
nuity or short. replace de-
fective components,

Test tubes in video if sec-
tion with tube tester. replac-
ing defective tubes.

Remedy

Test vohages in this section
with a Polymeter. using sche-
maties supplied by manufac-
turer of set for reference.

Check with ohmmeter in vi-
deo amplifier section for re-
sistance values, referring to
manufacturer’s drawings. Re-
place defective resistors.

Test tubes in video amplifier
section with tube tester. Re-
place defective tubes.

2. Applicable only with interearrier systems.

Cause

Open resistor in the Auto-
matic Gain Control section

(R102. RI21).

See also pages L, 19, 753.

63

Remedy

Check resistance values in
the AGC e¢ircuit referring to
the schematic supplied by
the manufacturer of the set.
with an ohmmeter.



NO PICTURE—NORMAL SOUND

GO, N I U Sk

Figure 41.

Characteristics

1. A hlank screen—no raster.

Cause

Open coil in video amplifier
section (1.65).

Open resistor in video am-

plifier section (R188).

Defective picture tube.

See also pages 18, 72, 86.

64

Remedy

Check video amplifier sec-
tion with ohmmeter for con-
tinuity or a break. Replace
defective components.
Cheek with ohmmeter the
resistances in the video am-
plitier section. referring to
manufacturer’s drawing, for
values. Replace defective re-
sistors,

Check the effectiveness of
the picture tube by the sub-
stitution method.



SOUND IF SECTION

The sound portion of the signal. after it is separated from
the video section is transmitted to the sound if amplifier, the
first stage of the sound channel. Then it is amplified and
passed on to the frequency detector.

The detector os discriminator circuit converts the FM
signal to the usable audio signal and transmits it to another
amplifier and tinaliy. to the speaker.

Trouble in the sound seetion may not necessarily affect the
video circuits of the receiver.

Defects in the sound system are generally remedied by

using standard FM servieing procedures.
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NO SOUND

Characteristics

I. Normal picture.
Cause
huproper voltages heing sup-
pliecd by the low voliage

power supply to the sound
if section.

Defective sound if trans-

former (.63, T54. T35,

Shorted  eondenser  in
sound if section tC173. C1
CLEO) .

the
99

e

if
(V 10,

tube

V11,

Defeetive  sonnd
(6ALI6, 6ALS)
V12).

Improper voltages supplied
by low voltages power sup-
ply to the sound amplifier
section,

Volume control defeetive
1R166),
Shorted condenser in  the

sound amplifier section
(Cle3. C175. C181. CI80,
€182y,

67

Remedy

Check voltages supplied to
the sound if section with a
Polymeter. referring to the
drawings supplied by manu-
facturer of set. Replace de-
feetive components,

Check with an ohmmeter for
the continnity of the trans-
former, or for a short. and
replace if defective.

Check condengers with an
ohmmeter in the sound if
section for a short. Replace
defeective condenser.

Check tubes in the sound if
section with tube tester. Re-
place defective tube.

Test with Polymeter for im-
proper voltages in the sound
amplifier circuit, referring
to the schematic supplied by
the manufacturer for the
correct values.

Check with ohmmeter and
replace if necessary (for re-
sistanee).

Check with ohmmeter for a
short in the sound amplifier
cireuit.  Replace  defective
components.



NO SOUND—cContinued

Cause

Open  or shorted
transformer (T60).

output

Defective tube in the sound
amplifier section  (6AUG6.

6Ye6G) (V13. VI14).

WEAK

Cause

Open condenser in the sound
amplifier section (Cl54
C162. C177).

Improper voltages supplied
by low voltage power supply
to the sound amplifier sec-
tion,

A resistor changed value in
the sound amplifier section

(R167. R168. R180. R18l.
R182. R193. R203).

Defective tube in the sound
amplifier section (6AU6.
oYo0G) (V13, V11,

Cause

Sound if seetion improperly
aligned.

Remedy

Check with ohmmeter for
contimity or short. Replace
defeetive compeonents,

Check tubes in sound ampli-
fier circuit with tube tester.
Replace tubes if necessary.

SOUND

Remedy

Test condensers in sound
amplifier section for a short
with a capacity meter or by
substitution method.

Check circuit with Polymeter
referring to schematic sup-
plied by manufacturer for
correct values.

Check with ohmmeter for
resistances  in the circuit
(sound amplifier), referring
to the manufacturer’s draw-
ing for values.

Test tubes in sound amph-
fier circuit with tube tester.
Replace defective tubes,

Remedy

Check alignment of the
sound if eircuit. referring to
suggested procedure by man-
ufacturer.

68



WEAK SOUND—Continued

Cause

Defective tube in sound if
section (6AU6, 6AL5) (V10.
VI, VI12).

Remedy

Check tubes in sound if cir-
cuit with tube tester. Re-
place defeetive tubes,

DISTORTED SOUND

Cause

Defective discriminator
transformer in sound if sec-
tion ('T55).

Iniproper alignment of dis-
eriminator transformer
('T55) in sound if section.

Defective tube in sound if

section (6ALS5) (V12).

Cause

Shorted condenser in the
sound amplifier section
(C177. C178. C154).

Improper voltages being sup-
plied by the low voltage
power supply to the sound
amplifier section.

Defective tube in the sound
amplifier seetion  (6AU6,
6Y6G 1 (VI3 V14,

Remedy

Check with ohmmeter for
continnity or short in trans-
former ('T55).

Check alignment, referring
to alignment proecedure sug-
gested by manufacturer.,

Check with tube tester for
defective tnbes. Replace if
necessary.

Remedy

Test with ohmmeter for a
short in the sound amplifier
cirenit.  Replace  defective
component,

Check with Polymeter, re-
ferring to schematies sup-
plied by the manufacturer
for correet values.

Check tubes in sound ampli-
fter circuit with tube tester.
Replace defective tubes.



POWER SUPPLY
LOW VOLTAGE AND HIGH VOLTAGE

A |urge range of \nllug_ws are necessary to power the vari-
ous sections of a television receiver. These are provided by

the power supply.

The video, andio and sweep eirenits require low voltage
(from 200-400 volts), and the picture tube requires extremely
high voltage (10-12000 vohs). These power supplies are
usually maintained as two separate and distinet units,
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Figure 43. Typical high voltage power supply.
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NO RASTER

Characteristies

I. No high voltage.
2. Blank screen.

Cause

Defective high voltage oscil-
lator coil (L70) in high voh-
age power supply section.

Open, shorted or leaky con-
denser (C188. CI189. €190,
C191, €192, C193) in high
voltage power supply see-
tion.

Improper value resistor
(R197. R204. R198. R212;

in high voltage power sup-
ply section.

Open coils (L6Y, L7101,

Defective tube in high volt-
age power sapply section

(V25, V24),

Characteristices

1. No raster.

2. No bias voltage.
Cause
Defective selentum rectifiers

in low voltage power supply
section.

Remedy

Disconneet coil and check
cirenit with ohmmeter for
continuity or break in wind-
ings. Replace if defective.

Cheek condensers with ohm-
meter for short, or by substi-
tution method. Replace de-
fective components.

Check resistances in circuit
with ohmmeter. referring to
manufacturer’s drawings. Re-
place defective component,

Check with ohmmeter for
short. Replace defective com-
ponent.

Check tubes in section with
tube tester. Replace defec-
tive tubes.

Remedy

Check with ohmmeter for
short or break in circuit and
replace  defective  compo-
nents.



NO RASTER—Continued

Cause
Shorted filter condensers
(C106, C107) in low voltage

power supply section.

short in set.

Defective power transform-
er (T30) in low voltage pow-
er supply cirenit,

Characteristics

1. No raster.

2. No B+ vohage,
Cause
Shorted filter condenser
(C108. C115. €116) in low
voltage power supply see-
tion.

Short in set,

Defective power transformer
(T50) in low voltage power
supply section,

Defective rectifier tube (7X0,
U (V26. V270 in low volt-
age power supply section,

Remedy

Check low voltage power
supply eircuit with  ohm-
meter for a short or break.
Replace defective compo-
nents.

Check all lines conneeting
low voltage power supply
circuit with ohmmeter, re-
ferring to manufacturer’s
schematic and replace defec-
tive componcnt.

Check with ohmmeter for
continuity or short.

Remedy

Check condensers in seetion
with ohmmeter for short.
Replace defective compo-
nent,

Cheek  cirenit with  ohme-
meter. referring to manufae-
turer'=  schematie.  Replace

defective components,

Check with ohmmeter for
continuity of winding or for
a short. Replace defective
component,

Check tubes in low voltage
power supply section with
tube tester. Replace defee-
tive tubes,



NO RASTER—Continued

NOTE:

sources,

Characteristics

1. No raster.
2. Low B+ volage.

Cause

Shorted filter condenser
(C108, C115, C116) in low
voltage power supply sec-
tion.

Short in set.

Defective power transformer
(T50) in low voltage power
supply section.

Defective rectifies tube (5U4,
7X6) (V26, V27) in low
voltage power supply sec-
tion.

See also pages 18, 64, 86.

Power supply is composed of two (2)

(B+ and B

Remedy

Check with ohmmeter for
short in low voltage power
supply section. Replace de-
fective components.

Check all circuit lines con-
necting to this section, with
ohmmeter for short, refer-
ring to manufacturer’s sche-
matic.

Check with ohmmeter for
continuity or short in trans-
former (T50). Replace if de-

fective.

Check tubes in low power
supply section with tube
tester. Replace defective
tube.



NO PICTURE

Figure
Characteristics
1. Raster present.

Cause

Defective rectifiers in low
voltage power supply sec-
tion.

Shorted filter condensers.

(C106. C107).

Short in set,

See also pages 11, 49, 62.

1

Remedy

Check rectifiers with ohm-
meter for short or open cir-
cnit. Replace defective part.

Check with ohmmeter for a
short in low voltage power
supply section. Replace de-
fective component.

Check cirenit  with  ohm-
meter. referring to manufac-
turer's schematic.  Replaee

defective component.



NO PICTURE—Continued

Cause

Defective power transformer

(T50).

Remedy

Check with ohmmeter for a
break in continuity or a
short in the power trans-
former (T50). Replace if

necessary.



BLOOMING PICTURE

Figure 46.

Characteristics

L. Picture grows very large and loses foens while set is

in operation.
Cause

Changed value of resistor
{R198) in high voltage pow-

er supply section.

Defective high voltage recti-
fier tube (1B3GT) (V25).in
high voltage power supply
seetion,

Nee also pages 79, 87.

e

Remedy

Check for correct values of
resistors  as  per  manufac-
turer’s drawings. Replace de-
feetive components.,

Check high voltage reetifier

tube (V251 with tube tester.
Replace if defeetive.



FINE LINES THROUGH PICTURE
(DIAGONALLY)

Figure 47.

Characteristics

1. Fine lines run through picture horizontally, moving

diagonally. up and down.

Cause
Shorted resistor (R198) in
high voltage power supply
section.

The protective cover of the
high vohage compartment is

off.

Remedy

Check resistanees with ohm-
meter referring to manufac-
turer’s drawings for correct
values. Replace defective re-
sistors.

Replace cover of the high
voltage compartment.



VERY LARGE PICTURE

Figure 48.

Characteristics

1. Picture too large and cannot be focussed.

Cause

Dc output voltage of high
voltage power supply section
is too low.

See also pages 77, 87.

79

Remedy

Adjust trimmer condenser
(C191} while measuring
while measuring with Poly-
meter.

CAUTION: Use Polymeter
with high voltage probe, or
equal.



SMALL PICTURE

Figure 49.

Characteristies

1. Picture too small and cannot be focused.

Canse

De¢ output voltuge of high
voltage power supply seetion
is too high,

80

Remedy

Adjust trimmer condenser
1G9y while measuring
output with voltmeter.
CAUTION: Use Polymeter
with high roltage probe, or
equal.



SEMI-BLACK CUT OF PICTURE

Figure 50.

Characteristics

1. Picture curved and distorted,
2. Top or bottom half of picture hlacked out.
I I

Cause

Open filter condenser in low
voltage power supply see-
tion (C108. Cllo, €115

See also page 16.

41

Remedy

Check with capacity meter
for proper capacity. refer-
ring to manufacturer's draw-
ing. or by substitution meth-
od. in the low voltage power
supply circuit. Replace de-
fective components,



CURVED AND DISTORTED PICTURE

Figure 51.

Characteristics
1. Ripple in low voltage power supply.
2. Sides and face of picture out of focus.
Cause Remedy

Open filter condenser (C106.  Check with eapacity meter.

C107) in low voltage power  or by substitution method.

supply section. the circuit of the low voltage
power supply for a short. Re-
place defective component.

See also page 17.
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DESCRIPTION OF PICTURE TUBE

The cathode ray tube. most commonly referred to as the
picture tube. consists of a glass or metal envelope, an electron
gun assembly and coated screen. Accessories for the picture
tube uchude jon trap. foens coil and deflection yoke.

The video signals coming from the final amplifier in the
video section are applied to the grid of the picture tube.
These signals control an electron beam which is projected
by the electron gun to the sereen.

The horizontal and vertical motion of the electron beam
is controlled by the sweep eirenits,
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Above is a representative group of Sylvania television
picture tubes. Reading from left to right is the 7JP4, 108P4,
12LP4, all glass tubes, 16AP4 glass and metal tube and
|9AP4 glass and metal tube.

The 7JP4 is an electro-static type cathode ray tube. The
others are electro-magnetic tubes. These use the ion trap
which prevents screen burns.

-—



DARK, DULL PICTURE

Figure

Characteristics

1. Insufficient brightness.

Canse

lon trap not sct prupt'rl_\'.

ln.npruper \'nllu%(“s being sup-
plied by the high or low
voltage power supply to the
picture tube.

Defective picture tube.

85

Remedy

Reset ion trap manually, re-
fer to manufacturer’s draw-
nys.

Test voltages  with  Poly-
meter. referring to manufae-
turer’s drawings.

CAUTION: Use Polymeter
with high voltage probe, or
equal,

Check tube by substitution
method. Replace if neces-
sary.



NO PICTURE

Characteristics
1. No raster present.

Cause

Ton trap not set properly.

Improper voltages being sup-
plied by either the high or
low voltage power supply, to
the picture tube,

Defective picture tube.

See also pages 18, 62, 72.
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Remedy

Reset ion trap manually, ac-
cording to manufacturer’s
drawings.

Test voltages with Poly-
meter, referring to manufac-
turer’s schematic for correct
value.

CAUTION: Use Polymeter
with high voltage probe, or
equal.

Test tube by substitution
method. Replace is neces-
sary.



DULL AND INDISTINCT PICTURE

Figure 53.

Characteristics

1. Picture out of focus and appears indistinct.

Cause

Focus control set improp-
erly.

Improper voltages being sup-
plied by either the high or
low voltage power supply to
the picture tube.

Defective picture tuhe.

See also pages 77, 79.

Remedy

Reset focus magnet (coil)
manually, aecording to in-
structions supplied by manu-
facturer.

Test voltages in picture tube
circuit with Polymeter, re-
ferring to manufacturer’s
drawings for correct values.
CAUTION: Use Polymeter
with high voltage probe.

Check by substitution and
replace if necessary.



PICTURE TURNS NEGATIVE

.

Figure 54.

Characteristics

1. Picture normal with very low contrast setting.

2. Dark areas turn silvery when contrast is advanced.
Cause Remedy

Defective picture tnbe. Checek picture tube by sub-
stitntion method.
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WHITE LINES RUNNING THROUGH
GOOD PICTURE

N\ // Nll\\\\\
i TN S

Figure 55.

Characteristics

1. Pieture distiner.
2. No control over brighiness,

Cause Remedy

fmproper voltages being sup- Test voltages in picture tube

plicd by low voltage power circuit with Polvmeter. Re-

supply to picture tube see. fer to manufacturer’s draw-

tion. ings. Replace defective com-
ponents,

Defective picture tube, Check picture tube by sub-

stitution method, Replace if
necessary.
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ALIGNMENT OF SET

In the aligninent of a television set, a number of factors
must be considered. The test equipment used should be
suitable for this type of work. The oscillescope should have
good low frequency response. The Vacuum Tube Voltmeter
used should be either a Sylvania Polymeter or equal. All
pertinent data relating to the set to be aligned should be
available for reference and the manufacturer’s alignment
procedure must be followed closely. At the present time,
there are two types of alignment procedures in use for
the alignment of television receivers; first, “peaking” align-
ment often used for stagger tuned circuits and second.
“sweep” alignment usunally required for the band pass type
of circuit.

In aligning a stagger tuned circuit, the procedure is fairly
simple. A test oscillator is attached to the mixer stage of
the set and a Polymeter is attached to the video output of
the set. Signals are fed into the set and the individual tuned
circuits are adjusted for maximum or minimum output. ac-
cording to the alignment instructions.

In aligning a band pass circuit, the output of a sweep genera-
tor is fed into each stage, an oscillescope is attached to the
video output and the circuit is swept to produce the resultant
wave form which is displayed on the oscilloscope. The indi-
vidual wave formns must conform closely with those shown
hy the alignment procedure.

The alignment procedure in each case should be carried
out in strict adherence to the manufacturer’s suggested
method. Figures 56a through 56h represents alignment curve
responses obtained on the Sylvania Model 075 receiver. The
alignment procedure is outlined below. This procedure.
while similar with most television sets is not “the standard.”
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ALIGNMENT RESPONSE CURVES.

Figure 56a

Figure 36¢

4.5MC.
MARKER

Figure 56d
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100% RESPONSE

217.25 MC.
MARKERS

Figure 56e

100% RESPONSE

21.9 MC.
177.25MC.
MARKERS

Figure 56f

100% RESPONSE

21.9MC,
8925 MC.
MARKERS

Figure 56g

100% RESPONSE

58.75 MC.
MARKERS

Figure 56h



TELEVISION SET ALIGNMENT

It s wise 1o cheek the manufacturer’s instructions on any
particular set,

In the video if alignment. tune the sweep venerator to 21
Meo with a 10 Meo sweep and adjust slugs on the video if
transfornter ('I'57) for a svmmetrical response curve asx
shown in Figure 56a.

In the video if stage. tune the sweep generator to 21 Me.
with a 10 Meo sweep and view response curve of the video
i transformer on the oscilloscope. See Figure 50b for the
desired overall response curve, The video carrier (26,1 Meo
should be at 53007 response. as shown in Figure 50h. Read-
just (500 shighthy to obtain this results i necessary. The
hand width may be checked by varving the frequeney of the
marker signal from the high <ide of the curve until it indi-
cates a 709 response on the opposite side of 1the curve, The
difference between this frequeney and 2000 should he ap-
proximately 3.3 Meo Readjust (T320 to obtain this band
width. if necessary =light readjustment of shigs on tuner out-
put transformer (L1O and video if transtormer €751 may
he necessary to obtain the symmetrical characteristies as
shown in Figure 50h.

To obtain the L5 Meo rap and sound interstage align-
nment. tune the sweep generator to L5 Meo with a 5000 Ke
sweep and tune slugs on sound i rranstormer VP50 for re-
sponse in Figure 50c.

Reduee the generator sweep in the sound dizeriminator
alignment 1o 300 ke and adjust the diseriminator trimmers
CCHHL, G2 and CEE3 <o thar o)y the L5 Me, marker s
exactly in the center of the curve. 120 the curve is linear
hetween £33 Meoand £45 Me. and (30 the amplitade is the
greatest obtainable. See Figure 50d for the desired response.

Adjust oscillator trimmer (€220 in the RE tuner align-
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ment so that 21.9 Me. marker and 217.25 Me. marker coin-
cide at 10097 response on the over-coupled response curve
shown in Figure >oe,

With an insulated pick. adjust the high band oscillator
coil (181 in the RF tuner alignment. so that 21.9 Me. marker
and 177.25 Me, marker coineide at 1007, on the over-coupled
response curve shown in Figure 56f. Spreading apart the
coils will inerease the oseillator frequenes. Making them
smaller will lower the frequency.

Adjust the low band oscillator coil (L9 with ancinsulated
piche =0 that 219 Meo and 89.25 Meo markers coineide at
oo, response on the m«'r-vuuplml resSponse curve shown m
Figure S0y,

Check the coancidence of 21.9 Ve, and 38.75 Me. marker-
at 1007, response on the over-coupled response curve shown
in Figure 30h of the low hand oscitlator. I they are noi
within + 15 Meo the error must be split between the low
band and the high band so that channel ¢ and 13 are not
more than minus 0 plus Uy Meoand channels 2 and 7 are

not more than =+ 1, M.
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WAVEFORM NOTES

The waveforms shown on the following pages were ob-
tained from a Sylvania Model 075 television receiver. The
waveforms obtained will depend in each case upon the re-
ceiver under test and to some extent upon the band width
characteristic of the oscilloscope used.

For other television receivers corresponding waveforms
may he obtained at similar locations in the circuit as indi-
cated in the manufacturer’s service notes.

The term “60 cycle sine wave” refers to the type of oscillo-
scope horizontal sweep employed.

All waveforms are taken with the oscilloscope horizontal
sweep direction from left to right and with upward deflec-
tion corresponding to positive polarity.

In some instances, the waveforms obtained will not be
identical with those shown dne to the electrical characteris-
tics of the oscilloscope used.

All waveforms are measured with respect to chassis unless
otherwise specified.
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Fig. 57 6A15 (V19 Horizon-
tal Discriminator Plate (Pin
74 55 volts PP (Hovizontal)

Fig. 539 6AU6 (V204 Horizon-
tal Control Plate (PPin 5 10
voits P/P 1 Horizontah

Fig. 61 12AU7 «V21) Hori-
zontal Discharge Section Plate
{Pin 6) 85 volis I’/P (Hori-
zontal)
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AVAVAV,

Fig. 38 Plate to Plate (Pin 7
to Pin 21 (Ground side of
Oscilloscope input circuit con-
neeted to Pin 71 12 volts P/
t Horizontal

Fig. 60 12AU7 V21 Hori-
zontal Oscillator Se-tion 'late
(Pin Ty 10 valts P/ «Hori-
zontal :

Figz. 62 6BD3GT (V22) Hori-
zontal Output Plate «Pin 5)
1650 volts P/P (Horizontal)



Fig. 03 12A17 (VIS5 Vert- Fig. 04 12AU7 (V15 Ver

cal Oscillator  Section Plate tical Oscillator Section Con-
(Pin 1y 135 volts P/P (Ver- trol Grid (Pin 2y 210 volts
tical) P/P Vertical

Fie. 65 12AU7 (V17) Ver- Fig. 66 6AQ5 V) video Am-
tical Svne Clipper Plate (Pin plifier Plate (Pin 5) 77 volts
1 130 volts P/P (Vertical) |' P (Verticaly Contrast con-
trol maximum, brightness
control  minimum lt volts
PP 1 Vertical) Contrast con-
trol minimum, brightness con-

trol mininnun

Fig. 67 12AU7 (V1T Hori- Fig. 68 12AX7 (V16) Hori-

zontal Syne Clipper Plate (Pin zontal Syne Separator Plate

0+ 80 volts P/P Horizontal (Pin 61 13 volts P/P (Hori-
zontal
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Fig. 69 6AQ5 (V9) Video
Amplifier I'late (Pin 5) 77
volts ’/P (Horizontal) Con-
trast control maximum.
brightness  control minimum
17 volts P/P Contrast control
minimum. brightacss control
maximuin

Fig. X 6AQ5 (V18) Vertical
Output Control Grid (Pins 1
and 71 05 volts P/P (Verti-
cal)

Fig. A 12AN7 VI6) Ver-
tical Swvne Separator Plate
(Pin 1165 volts P/P (Verti-
cal)

Fig. Y 6AQ5 (V18 Vertical
Output Control Plate (Pin 5)
300 volts P/P (Vertical)

Fig. 7 Vertical Yoke Coils
Test point 1, see (schematic
diagram) 56 volts P/P (Verti-
cal)

(}"'



ADJUSTMENT OF ION TRAP MAGNET

Of major importanee in the installation of a television set
is the proper adjustment of the ion trap magnet on the
neck of the picture tube. Improper positioning of the mag-
net may result in circular areas of discoloration developing
on the face of the bulb, thus injuring the picture screen.
even though the ions developed in the cathode section of the
tube have been properly “trapped™. When the magnet is not
in the correet position, the electron beam. instead of going
through the aperture in the anode top disk. hombards the
edge of the hole. The heat thus produced vaporizes the
metal of the disk (as shown in the illustration) releasing
gases which have a harmful effeet on the operation of the
tube. Some of this vaporized metal may be deposited on the
screen of the tube causing darkened areas.

To insure long life and satisfactory operation of the pie-
ture tube, the ion trap magnet should be adjusted immedi-
ately when the tube is installed in the set and. as a precau-
tion. should be checked when the set is moved to a new

Figure 70. Improper focus.
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ADJUSTMENT OF ION TRAP MAGNET

location. If a permanent magnet type is used, the magnet
should be placed on the neck of the tube in the direction
indicated by the marking on the magnet (usually an arrow
which points toward the picture screen), so that the stronger
magnet of the double magnet type is at the base end of the
tube. This stronger magnet in the case of the double magnet
type (or the only magnet in the case of the single magnet
type) should be positioned over the internal pole pieces
which are mounted on the gun structure. With the tube
operating and with the brightness control adjusted for low
intensity, the magnet should he moved a short distance for-
ward and backward, at the same time rotating it to obtain
the brightest raster. If. in obtaining the brightest raster, the
jon trap magnet has to be moved more than 14 inch from
the internal pole pieces or if it is pushed against the focus
coil. the magnet is probably weak and a new magnet should
be tried. As a final check. the ion trap magnet should again
be adjusted for maximum raster brilliance. this time with the

-TV

NEW YORK

A

o ——

Figure 71. Improper vertical centering.
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ADJUSTMENT OF ION TRAP MAGNET

Figure 72. Improper horizontal centering.

hrightness contral <et 1o obtain a raster of slightly above
average brillianee and with the focus adjusted for a clear
line structure to simulate actual operating conditions with
a pieture,

Never move the jon trap magnet 1o remove a shadow from
the raster if by =0 doing the intensity of the raster i de-
creased. In such o case the shadow should have been elimi-
nated by moving the focus or deflecting coils, The jon trap
magnet should always he in the position to give maximum
raster brilliance, Fig. 71 shows jon trap not focused. If the
electromagnetie type fon trap magnet is uszedo it should be
placed on the neck of the tube with the larger magnet over
the internal pole pieces and nearest the bases and adjustment
for brightest raster i= obtained by rotating the magnet and
adjusting the current throngh it The effect of current varia-
tion iz the <ame as longitudinal movement of the permanem
magnet type. The longitudinal position of the permanent
magnet type or the current applied to the clectromagnetic
type is dependent upon the voltage applied to the tube and
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ADJUSTMENT OF ION TRAP MAGNET

Figure 73. Improper vertical centering.

may vary for the siune tpe of tube from one receiver to
another,

(CALTION: 1f a raster is not obtained in a few seconds
using the above procedure. turn the set off and check to
make sure that the ion trap magnet is positioned aceording
to the manufacturer’s instructions or markings. If the de-
sirod rosults cannot be obtained. it is suggested that a new
magnet be tried.)

If the picture tube has just been inztalled or the set has
heen moved, it is imperative that the bhrightness control he
kept low until after the inttial adjustment of the magnel
and also that adjustment of the magnet be made immedi.
atelv when the et is turned on. B is important that the
intensity of the heam he low when the set starts operating.
if the magnet has not vet been adjusted. because tubes have
heen ruined in 15 seconds of operation due to the ion trap
magnet being ot of adjustment and the intensity being <et
too high. By keeping the intensity low. the heam current is
low enough so that the electron heam is not likely 1o damawe
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ADJUSTMENT OF ION TRAP MAGNET

the anode top disk before the magnet is adjusted. The
amount of damage that is done to the tube is a function also
of the voltage applied to the tube; therefore, tube types
which operate at high voltages may be ruined more easily
than those operated at lower voltages.

In order to assure that the magnet will stay in place after
it has been adjusted care should be taken that the magnet
fits the neck of the tube securely. If it is at all loose, a small
picce of rubber placed under the clamps or a piece of fric-
tion tape wound around the elamps should prevent the mag-
net from slipping.

The procedure for aligning the ion trap magnet should
not be omitted just because the set seems to be operating
satisfactorily—it is not always safe to assnme that the magnet
is still in adjustment if the set has been transported. Even
with the magnet poorly aligned a good picture can be ob-
tained but within a short time cirenlar darkened areas will
appear on the sereen,

Figure 74. Deflection yoke not set properly and
improper vertical or horizantal centering.
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DEFLECTION YOKE ADJUSTMENT

Figure 75. Deflection yoke not set properly and
improper vertical or horizontal centering.

The deflection yoke must be positioned against the flare
of the picture tnbe. To do this, loosen the adjustment and
push the yoke as far forward as possible. If the picture is
not square in the mask (Fig. 74-Fig. 79). rotate the yoke.
Raise or lower the voke. so that the neck of the picture tube
will rest parallel with the chassis. Also see Fig. 78 and Fig.
79 for improper yoke adjustments. together with improper
vertical or horizontal centering.
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SUGGESTIONS FOR HANDLING
CATHODE RAY TUBES

To preveat injuey from picture tube breakage:

i1 While handling  picture tubes it is recommended
that safety gogules and gloves he worn for protection in
case a tube should implaode.

121 The proper method of removing 57 or larger tubes
from the carton is as follows: Lift the tube by the sides.
face upward, When inserting hovizontally into o socket.
erip the neck for guidanee onhy support most of the weizht
at the big end,

Figure 76. Safe method for unpacking
cathode ray tubes.

13r When not installed. keep any tubes in the shipping
cartons with the covers closed. They may casily roll ofl a
table and. when exposed. the glass may get seratehed caus-
ing a break then or later, For the same reason never place
tubes face downward unless on a surface protected by feh
or similar material.



thy If a tube does break and vou get a small cut. wash
it carefully to be sure all dirt and small particles are re-
moved. While the materials used for coating Sylvania picture
tubes are not considered poisonouns, one shounld hear in
mind the possibility of an unusual personal sensitivity or
allergy.

(5) If you wish to use a display of picture tubes in
your window. worn-ont tubes may be made relatively safe
as follows:

a. Place the tabe in the carton. basze up. with enough
soft packing material under the face to let the base pro-
trude above the folded-in flaps,

Figure 77. Safe way to insert tube in set.
Note goggles and gloves.

b. Drill a hole about 14” diameter in the end of the
locating lug. If desired. the whole Ing may be broken off
with a sharp blow,

c. With a metal rod like a nail set or small file, break
the exhaust tip allowing air to enter. If only the point is
broken off and the air is allowed to enter slowly. the
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inrush of air which would blow off the screen coating will
be avoided. In tubes nsing a metal exhaust tip, a small
three-cornered file will make the small hole required.
The bright getter deposit on the neck should change color
almost immediately, but to be sure the tube is safe, break
the tip completely later on.

Tubes treated this way will be as safe to handle as a fish
bowl or other glassware of equal weight. It cannot implode
but still should he handled as described in (2).

(6) Use discretion in the breaking up or disposal of pic-
ture tubes. Even when put out for the rubbish collector be
sure they are breken to avoid their coming into the posses.

Figure 78. Proper method for making
worn out picture tube safe for handling.

sion of children, or for that matter, curious aduhts who may
suffer injuries in case of breakage. Keep in miud that you
may incur a legal hability it you fail to eliminate the
hazard by proper and complete disposal of worn out tubes.

(77 A quick easy method of disposal is to seal the tube
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into the carton and then drive a heavy tool. such as a wreck-
ing bar. through the side or bulb end of the case.

To avoid electrical shock:

(1) Do not bypass any safety interlock switches. and
when working on equipment see that switches are in order.
Your relatives may be sorry if one sticks.

(2) Check the condition of the insulation on the wire in
the high voltage circuits. If necessary to change wiring, use
insulation rated for the voltage supplied.

(3) Keep one hand in your pocket and be sure vou are
standing on dry wood. a rubber mat or linoleum when
“looking™ for trouble in a television cirenit.

Figure 79. Proper methed for taking
high voltage measurements.

(4) Take the extra minute required to make changes the
safe way.

(5) Discharge the high voltage condenser after turning
the power off and before working on the ecircuit. The
bleeder resistor may be open.
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161 Some large cathode ray tubes, Type 1UBP1 for ex-
ample, have both internal and external coatings on the
bulb which form a condenser like the old Leyden Jars. If
the tnbe is removed without discharging this condenser.
even a slight unexpected shock from it might cause you to
drop the tube.

(7) It is usual, to think of the cathode circuit as harm-
less (it is in radio) but that is not so in television. Keep the
gronnd lead of the volimeter on chassis ground and if neces-
sary to read high negative voltages in sets in which the
anode is gronnd. use the meter polarity reversing switch to
avoid having the meter case ahove ground or requiring high
voltage insulation for both leads.
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TELEVISION FREQUENCY ALLOCATIONS

(Trerel N, sl Chaunel No. Ngmrralas
&4 26-00 8 180-186
3 60-66 9 186-192
! 00-72 10 192-198
3 76-82 11 198-204
6 82-38 12 204-210
7 174-180 13 210-216
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SYLVANIA TEST INSTRUMENTS

FOR

TELEVISION SERVICING



SYLVANIA TV-FM SWEEP SIGNAL
GENERATOR

Type 500

A Compact Sweep
Generator for Servicing
Television and FM Receivers

The Sylvania TV-FM Sweep Signal Generator Type 500
furnizhes hoth narrow sweep for FM servicing and wide
sweep for Television servicing. Both sweeps are electroni-
cally controlled, thus eliwminating failures inherent in me-
chanteal type sweeps. The instruiment provides excellent
sweep linearity and consequent distortion-free scope patterns.

All output frequencies in the Sylvania TV Sweep Signal
Generator are provided at fundamental. These range from
2 to 230 megaceyeles in four hauds which utilize a push-pull
variable frequency oscillator.

Coutinuous output control fromm 300 mierovolts to the
maximum of .1 volt is provided by the sinooth attenuator.
The voltage regulated power supply insures good frequency

112



stability. The instrument is double shielded to prevent
unwanted signal leakage.

Wide range phasing control permits adequate adjustment
for single oscilloscope response curves. Voltage for driving
or synchronizing horizontal oscilloscope deflection is also
provided.

Cabinet for the Sylvania TV-FM Sweep Signal Generator
is small and compact. The exterior is pearl-grey-crackle
finish on treated mar-resistant steel. Panel is grey with
baked-on-enamel green lettering.

The instrument is available through autherized Sylvania
Distributors,
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SYLVANIA POLYMETER
Type 221

A Unique Vacuum-Tube- g
Voltmeter for Wide Range
Measurements for Voltage,

-
e -
-

Resistance and Current,

The Sylvania Polymeter Type 221 is a sensitive vacuum-
tube-voltmeter designed for use by television and radio
technicians. It is ideal for stage signal tracing and general
television trouble shooting. This instrument has a useful fre-
quency response from 20 cps to 500 Me. Six full scale ranges
are available for measurement of audio, ac and rf voltages
from 20 cps to 300 Mec. with essentially flat frequency
response. DC voliages can be measured from 0 to 30,000
volts in seven full scale ranges (30,000 v dc when the
Sylvania High Voltage Probe Type 225 is used).

Direct current measurements can be made on seven full
scale ranges from 0 ma. to 10 amps. Resistance is measured
in six full scale ranges from 1000 ohms to 1000 megohms.
The specially engineered Sylvania Subminiature Tube con-
tained in the rf probe permits the exceptionally high fre-
quency range of this instrument at a high input impedance
and an unusually low input capacitance. The instrument is
housed in an attractive cabinet which is finished in grey
crackle. Stray ficld effects are eliminated through the use
of shielded rf and ac test leads. Microphone type panel con-
nectors on the test leads insure firm, long-life connections.
The instrument is available through authorized Sylvania
Distributors.
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SYLVANIA TV OSCILLOSCOPE
Type 400

| An Exceptionally High-Gain
| Wide-Band Oscilloscope
" 49 | Designed for
e‘?

Television Servicing

The Sylvania Television Oscilloscope Type 400 accurately
displays any television pulse, wave-shape or signal on a large
7 inch screen. It has excellent tilt, rise-time and over shoot
characteristics.

The vertical sensitivity of this instrument is 0.01 volts
(10 milli-volts) per inch. The vertical response is useful to
4.0 megacycles. Uniform frequency response is obtained
through a three-position frquency compensated attenuator.

Other features of this oscilloscope include: vernier gain
control, low internal hum level, dc heated input tube and
an internal 60 cycle sine wave sweep which eliminates one
set of leads during alignment operations. The instrument
has a wide range and constant amplitude phasing control.
The linear sweeps are from 10 cycles to 50 ke. and a control
is provided for synchronizing either positive or negative
signals.

Input impedance is 5 megohms and 26 uufd for negligible
circuit loading is usahle with any crystal probe, direct probe,
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special probe or lead supplied. Other features are: cathode
follower input circuit; switching for direet conneetion to
deflection plates: panel connection for intensity (Z axis
modulation), built-in calibrating voltage source also useful
for Z-axis blanking.

Cathode ray tube supplied is the Sylvania 7JP1 (green).
The Sylvania 7JP4 cathode ray tube can be substituted if a
white screen is desired.

The instrument is available through authorized Sylvania
Distributors.
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ALPHABETICAL INDEX

Adjustment of lon Trap Magnet
Alignmeut of Set

Alignment Response Curves
Antennas

Blank Screen

Block Diagram of a Typical Receiver
Blooming Picture

Complete Cireuit Diagram
Curved and Distorted Picture
Dark, Dull Picture

Deflection Circuits

Deflection Yoke Adjustments
Diagonal Lines Through Picture
Distorted Sound

Dull Indistinet Picture
Erratic Lines Through Picture
Fine Lines Through Picture
Focus, Improper

Frequency Allocations

Gliost In Picture

Hazy Picture

Handling Cathode Ray Tubes
High Voltage Measnrements
High Voltage Power Supply
Horizontal Bars Across Sereen
Horizontal Centering
Horizontal Deflection Circuit
How Television Works
Improper Height of Picture
Inserting Picture Tube in Set
Jumping Picture
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ALPHABETICAL INDEX—Continued

Low Voltage Power Supply
Long Narrow Picture ...

Making Worn Out Picture Tubes bafe
No I’luure e

No Raster

Normal Pl(‘lure*\o gouncl
No Sound

Oscilloscope .. -

Overlapping of Picture H()rlzonld]]y
Overlapping of Picture Vertically
Part of Picture Blackedout ...

Picture Tube

Picture Turns Negative
Polymeter ..

Power Supplies .

RF Circuit

Rolling Picture .
Semi-Blackout of Plclurc
Servicing Precantions
Shaded Picture

Sides of Picture Curved
Small Picture

Smeared Picture

Snowy Picture ..

Sound [IF Circuit -
Split Picture

Sweep Signal Generator
Sylvania Test Instruments .
Test Pattern ...
Uneveuly Proportioned Picture

Unpacking Cathode Ray Tubes
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ALPHABETICAL INDEX—Continued

Page
Vertical Centering . 99, 101, 102, 103
Vertical Line on Scereen . ; .19
Vertical Deflection Circuit . .28
Vertically Vibrating Picture . 33
Very Dark Picture . . 56
Very Large Picture - 79
Video Circuit . . 53
Wave Form Notes 94
Wave Forms . . .. 95-97
Weak Picture ) 42, 60
Weak Sound . B 68
White Diagonal Lines Throngh Picture . . 59
White Lines Running Through Good Picture 89
White Horizontal Line in Center of Screen . 31
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