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The Tele-vue Trouble-Shooter
Insteuctions for Using

Simply select the Tele-Vue Trouble-Shooter Chart by observ-

ing the symptom on the TV Receiver and referring to one of

the following groups of troubles:

VIDEO

SOUND

SYNC

LOW VOLTAGE

HI VOLTAGE
VERTICAL SWEEP
HORIZONTAL SWEEP

NOWVSsWwN —

After determining the group in which the trouble is occur-
ring, check the group below for the exact symptom, and the
chart number.

—_—

Symptom Chart No.
1. Snowy Pix . U 1
2. No Pix, No Sound ... ..o .2
3. Weak Pix .. 3and 7
4. Dritting . . 4
5. No Pix Sandé
6. Fading Pix ... 8 and 20
7. Smeared Pix .. 10
8. Too Much Contrast . oo 11
9. Bright Pix, No Control ... .. ... 12
0. Black Bar Across C R 13
1. Dark Raster with White Flashes ... ... ... ... 14

GROU PH

Symptom Chart No.
1. No Sound ... 47
2 Distorted Sound ... 48
3. Buzz in Sound ... 49
4. Sound in Pix .. 50

NATIONAL TECHNICAL RESEARCH LABORATORIES

WHITTIER, CALIFORNIA

Symptom Chart No
1. Loss of Sync with Neg. Pix ... ... . 18
2. Loss of Sync on Strong Station . ... . 19
3. Loss of Sync .. 21
4. Pix Pull as Scene Change ... 22
5. No Vertical Sync. ... . 23
6. No Horizontal Sync ... ... 30
7. Poor Horizontal Sync ... 31
8. Vertical Blanking Bar at Bottom of Pix ... ... 9
crour Y
Symptom Chart No.
1. Small Raster ... 42
2.120 eps Pulllin Pix ... = 43
3. Short in Power Supply ... 44
4. Selenium Rectifier Circuits ... 45
S. PoorFocus ... 16
6. No Sound Raster or Pix ............ .. . . 46
crour [
Symptom Chart No.
1. NoRaster ... ... .38, 15 and 36
2 LoH.V.Weaok Raster 7 39 and 17
3. Arcing ... 00000060 0aEAABER e P a0sc TR on 000 CHEEEEENEEEEEeaaaee 40
4. Blooming ... 4]
GROU PH
Symptom Chart No
1. No Vertical Sweep ... ... 24
2. Foldover at Bottom of Pix ... ... 25
3. Oft Frequency ... ... 26
4. Not Enough Height ... ... .. 27
5. Too Much Height ... . ST 28
6. Poor Linearity ... . . N 29
GRO u?ﬁ
Symptom Chart No.
1. Off Frequency ... ........ . 32
2. Not Enough Width 33
3. White Lines on Left of Raster 34
4. Christmas Tree Raster ... . 35
5. Vertical White Line 37
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INTRODUCTION

In troubleshooting a television receiver, we are forrunate
that the set can be broken down to seven (7) main sec-
tions. This makes possible the isalatian of the source of
trouble, which is, after all, what we try to do in ony form
of troubleshooting. The seven sections of the television
receiver are presented in the Tele-Vue Troubleshooter so
that the procedure of isolating the trouble begins with the
selection of the chart. Once the chart has been selected,
and this is done by observing the symptom on the re-
ceiver, a step by step check can be made starting with
the most likliest cause, down to the last possible cause.
These step by step checks were made on all makes and
models, and results are amazing. Most cures occured dur-
ingthe first few checks because of the order of checking.
On each chart the troubleshooting digest explains some
of the theory behind the trouble, this is valuable informa-
tion that should be read before going into the check
steps. Through this, knowledge can be gained that will
prove helpful on future repairs.

REVIEW OF TELEVISION

The signal picked up by the television antenna is more
complex than that found in radio. The reason for this is
that the television signal must contain not only sound,
but also picture information and synchronizing pulses so
that cthe picture on the screen is stable. The sound sec-
tion of the receiver is very similar to that found in radio
with the one exception that the television sound is F.M.
and the radio, on the broadcast band, is A.M. However,
this does not mean that the entire sound receiving cir-
cuits are different, instead it means that a different type
of detector is used, and that the bandwidth of the I.Fs is
larger. As for the mixer, local oscillator, I.Fs, and audio
circuits, they are almost identical to those found in A.M.
radio.

The picture information is A.M., but covers a higher fre-
quency than radio. This means that the circuits that
handle the information must have a wider bandpass than
is found in radio circuits. For example, the average A.M.
radio handles frequencies up to 5 kc, while in the tele-
vision receiver the frequencies go up to 4 megacycles.
In order to handle these frequencies, peaking coils are
used. The path of the picture information through the
television receiver is similar to that of the signal pass-
ing through a radio, see Fig. 1. That is, from the antenna
the TV signal passes through an RF amplifier, then on to
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PATH OF PICTURE SIGNAL

the mixer where it is mixed with the local oscillator sig-
nal. From here it is passed to the I.Fs, these are called
the VIDEO IL.Fs, and the typical I.F. frequency is either
25.75 mc, or 45.75 mc. In TV, usually three I.F. ampli-
fiers are used. From the I.Fs the signal goes to the de-
tector, where the carrier is removed, and only the picture
information is allowed to pass to the video amplifiers.
Finally, after sufficient amplification, the picture infor-
mation is fed to the picture tube. The varying electron
stream inside the tube strikes the phosphor screen with
varying strength to produce the illumination that gives us
the picture. So you see, the television picture circuits
are almost identical to the radio circuits, the main dif-
ference being in the frequencies that are used.

In order that the picture be produced in the same sequence
as that in the studio, the electron beam inside of the
picture tube must be controlled in its sideward and up
and down motion. This is the job of the synchronizing
circuits. Special pulses are sent out along with the sound
and picture information, to control the sweep of the cir-
cuits that cause the beam to move inside of the CRT. A
magnetic field is produced around the neck of the CRT by
the deflection yoke, this field determines the action of
the electron stream. In the TV receiver, it is the job of
the horizontal and vertical sweep circuits to produce the
correct magnetic field for the yoke. It is the sweep cir-
cuits that must be controlled by the synchronizing pulses,
Fig. 2.

At some point between the video detector and the picture

tube, part of the signal is passed to a circuit called the
SYNC SEPARATOR. Here the signal is removed, and
only the synchronizing pulses are permitted to pass to
the SYNC AMPLIFIER. This circuit amplifies the syn-
chronizing pulses so that they are large enough to con-
trol the operating frequency of the horizontal and vertical
sweep systems, Fig. 3.

In order that the screen of the CRT attract the electrons
emitted from its cathode, a very high voltage is required.
This will vary depending upon the screen size, but sel-
dom falls below 7 kv, nor goes above 22 kv, for television
receivers. In order to have this amount of voltage, a
special circuit is set up in the horizontal sweep system
that provides this high voltage due to collapsing magnetic
fields. This is often referred to as the ‘“‘flyback high
voltage system’’.
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TROUBLESHOOTING PR DUQ ‘ . ‘

In troubleshooting the television receiver, we have one
of the greatest aids right at our fingertips. I am referring
to the CRT. It is possible, by observing the CRT, to
quickly isolate the cause of the trouble, to one of the
seven sections mentioned at the beginning of this dis-
cussion. In some cases, it is possible to even isolate
the cause of the trouble to just a few components out of
the hundreds that are used in a television receiver. Let
us look at the seven sections, and see how this is pos-
sible.

Video

Sound

Sync

Horizontal sweep

Vertical sweep

. Low voltage

High voltage

NV AN

VIDEO

If the screen has no picture information, or the picture
information is distorted in some way, weak, or smeared,
etc, then our troubleshooting should be confined to the
video circuits. Once this has been determined, then we
can begin to isolate the trouble in the video section by
quickly determining if the signal at the video detector is
good or bad. This is done by means of the oscilloscope,
one of the most valuable instruments in television ser-
vicing. If an oscilloscope is not available, then the
VTVM or VOM can be used with fairly good results. If
the signal at the detector is good, then our troubleshoot-
ing will lead us toward the CRT, and once again the
oscilloscope or the meter will be our guide. If, however,
the signal at the video detector is poor, then we must
proceed back into the I.F. and R.F. circuits. To do this
we will need the aid of a signal generator, or a meter.
However, the signal generator is capable of feeding in a
signal to the I.F. and R.F. circuits, that can be observed
on the CRT, and will give us faster results. So you see,
the picture tube has been a great aid in telling us the
path of troubleshooting that we must follow.

SOUND

This section almost goes without saying. If the picture
is clear, and synchronized correctly, but the sound is
distorted, ornot clear in any way, then we must go straight
to the sound circuit. The same checks that were dis-
cussed in the radio section, can be applied to the sound
system of a television receiver. The fact that the sound
ts F.M. in no way changes this. All of the charts listed
for troubles in the sound system of a television receiver
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can be applied to an FM receiver and an AM receiver.
However, because of the different frequencies involved,
and the fact that the sound is only a part of the overall
receiver, it was found necessary to use separate charts
for this section.

SYNC

The sync section of a television receiver, locks in the
frequency of the vertical and horizontal sweep systems.
Therefore, if the picture on the CRT is in any way out of
sync, we concentrate our troubleshooting on the sync
circuits. For example, suppose the sound is clear, and
the picture information on the CRT is good, but the pic-
ture is rolling in the vertical direction, our attention must
turn to the vertical synchronizing section of the receiver.
Now this happens to consist of just a small circuit that
is known as the integrator network, and we would im-
mediately go to that network to find the answer to our
trouble. This is one of those cases mentioned were it is
possible, by observing the CRT, to isolate the cause of
of the trouble to just a few parts in the receiver.

HORIZONTAL SWEEP

The horizontal section of the television receiver controls
the sideward movement of the electron beam inside the
CRT. If this movement is in any way distorted, let us say
it has some white lines on the left side of the picture,
then we would know that the trouble is in the horizontal
sweep circuit, and with the aid of the oscilloscope and
meter, we can quickly isolate the cause of the trouble.
If the horizontal sweep circuit quits completely, then we
will lose all of the high voltage, because the collapsing
field of the horizontal sweep system provides the receiver
with its high voltage. This might at first tend to confuse
this trouble, in the horizontal sweep, with a trouble in
the high voltage itself. However, a few simple checks
can be made at this time to determine if the trouble is in
the high voltage or sweep circuit.

VERTICAL SWEEP

The vertical sweep section of the receiver controls the
beam inside the CRT in its up and down movement. Such
things as height, body proportions, and squeezed sec-
tions of the picture, are controlled by this circuit. If the
picture did not fill the screen at top and bottom, then our

att!don ggto !ertica!ystem. This consists of

an oscillator and an output tube, along with their indi-
vidual components, but, it has been isolated by observ-
ing the picture on the screen.

LOW VOLTAGE

The low voltage power supply controls ALL sections of
the television receiver, therefore all sections will be
affected by a trouble in this section. If the vertical and
horizontal sections were affected, and the sound had
trouble as well, then we would check the low voltage
power supply because it is common to all of these. One
of the common troubles in this section is low B plus.
This will cause shrinkage on all sides of the screen, and
weak sound at the same time.

HIGH VOLTAGE

The high voltage is responsible for the brightess of the
raster. Any troubles pertaining to the raster itself will
therefore be localized to the high voltage. The only trou-
ble that you might run into here, is the one already men-
tioned where the high voltage might be defective because
of a trouble in the horizontal sweep .Once again, let me
assure you that this can be isolated to either the hori-
zontal sweep or the high voltage, with a few simple quick
checks.

In summing up the troubleshooting of the television re-
ceiver, we find that the first step is to identify the defec-
tive section of the receiver. This will break up the set
into the seven sections just mentioned. Once the trouble
has been identified to one of these sections, then the
process of isolating down to the defective component
begins. Here we will follow the same procedures as were
outlined in the radio troubleshooting procedure. Namely,
visual inspection, tube substitution, signal injection
(this will include use of the oscilloscope), voltage and
resistance measurements, and finally component sub-
stitution. One thing must be kept in mind when replacing
components, that is the physical size and placement.
This is much more critical in a television receiver than
in a radio. If possible try to replace a component with
the same size as the defective one, and place the new
part in the same location, and at the same angle, as the
old one. This will avoid any difficulty with stray ca-
pacitance that may upset the alignment of the receiver.
As you can see, great importance must be placed on the
analysis of the trouble, and that depends on YOU. It is
suggested that you read carefully the troubleshooting
digest on the particular chart that you select for each
trouble. Here you will find information that will help you
determine that you have the correct trouble, and at the
same time increase your ability to analyze the symptom.
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1

DIGEST (A)

Check Antenna
Connection and
I.ead in.

2

Replace R. F.
Amplifier Tube.

-

Check voltage on
late-screen and

A SNOWY PIX MUST BE

CAUSED BY EITHER
THE R.F. AMPLIFIER
STAGE OR THE AN-
TENNA CIRCUIT. IN
SOME RARE CASES
THE A.G.C. MAY BE
TOO GREAT TO THE
GRID OF THE R.F. AM-
PLIFIER IN WHICH
CASE TROUBLE-
SHOOTING THE A.G.C.
WOULD BE NECES-
SARY. THIS VOLTAGE

DIGEST (B)

IN A VERY WEAK SIG-
NAL AREA A SNOWY
PIX ISNORMAL,IFSET
WAS WORKING NOR-
MALLY, THEN SOME
TROUBLE MUST BE
SUSPECTED. WHEN
THE R.F. AMP. DOES
NOT AMPLIFY, DUE
TO SOME DEFECT, OR
THE INPUT IS VERY
WEAK (POOR AN-
TENNA) NOISE WILL
BE STRONG AS THE

In additive tuner
check contacts on
switch by pushing
them.

9

Watch Pix as you
make check.It may
clear as clpressure
is applied.

10

If tuner has hi-lo

©,

band check con-

WOULD HAVE TO EX- L
tacts on this

rid of R.F.Amp- SIGNAL, AND WILL

lifier. CEED - 6 VOLTS. APPEAR AS A SNOWY switch.
EFFECT OVER THE
4 SNOWY PIX PICTURE. 1
o ®
If no voltage on SYMPTOM Take resistance

plate or screen
check B * line.

check of antenna

h T R o U B L E ﬁ input coil circuit,
g 12

If wvoltage on

TELE-FAX SCHEMATIC, SECTION 1a

plate and screen ! L9024 TO L9134 L9028 TO L9138 " Leo s If none of t.he
check tuner R.F. _— above help, align
HOT COMKECTED - Efp- - — - - =- -0 - S S, ~
contacts. o ore ) ) 1] R.F. stage.
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¢904 g
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Change R.F, aTnp: _]

Mixer L. osc, Vid
I'’Fs Video detec-
tor.

]

Check for loss of
voltage on above
tubes.

DIGEST (A)

NO PIXAND NO SOUND
WOULDNORMALLY IN-
DICATE A TROUBLE
EXISTING IN THE
TUNER,SINCE THE IS
COMMON TO BOTH PIX
& SOUND. IN AN IN-
TER-CARRIER SET
THIS TROUBLE WOULD
ALSO BE FOUND IN
THE VIDEO I.F. AMP-
LIFIERS. USE OF
MARKER GENERATOR
IS A GREAT HELP IN
FINDING THE SOURCE

DIGEST (B)

00 000 000 0VO 00600 0

IF THE A.G.C. VOL-
TAGE WERE TOO
LARGE THE FRONT
END AND SOME VIDEO
LF.TUBES WOULD BE
CUTOFF.THIS WOULD
PREVENTANY SIGNAL
FROM PASSING, AND
LOSS OF PIX AND
SOUND WOULD RE-
SULT. THE FIRST
FEW CHECKS ASSUME
THAT THE SET IS AN
INTERCARRIER. IF IT
ISN'T THEN NO NEED

Connect generator
Mod.I. F. to grid
of tube belore
sound takeoff,

9

Should see black
bars on C,R.T. If
you do then move
generator back,

10

If no black bars.
C that stage

goltaltgse should be OF TROUBLE, TO CHECK SOME OF g:ni'dfceastxhséﬁgce in
Yo THE LF.’s OR VIDEO
— NO PIX - NO SOUND DETECTOR. 1
If more “than -3 | e SYMPTOM ® Keep moving gen-
volte chec erator  bac to
;\S C. load re- grid of tubes un-

T R o U B L E til mixer,

. re———————-_ 3 Ye W W WM W @ "
Lioac L104D [/ 12
(S SR T S (U S (N i ety S a1
R i R

1o useon
If keyed A.G.C.

SOWE WOOELS, If bars at mixer

check’ bias volt- | @ NS T3'/R6CG8 1/26CG8 feed in 5525 mc.
on A.G.C. ! ) VHF MIXER VHF 0SC, on ch 2 position
% y y-4 vioza 110 vi02B at mixer grid.
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CONNECT TO RECEIVER
ANTENNA TERMINALS o

_N!T Tt

‘510
Lio2Liol

Too meh voltage

on gr of ed
GS ” Lubc vull
| cause trouble,

If no black bars,

.0sc. is not
working check E
and R on L.osc.

TELE-FAX SCHEMATIC, SECTION 1a *1b

-

7
a =
;__;ie!________:=;__<; r
R105
220k
Rlo4

1%

14

If black bars at
55.25 mc.  then
trouble in RF amp.
pr tuner contacts,

om=L00XxTWV

If A.G.C. is at 0
volts then use a
marker generator
as follows.
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DIGEST (A)

Change front end
Video LF. Det
and video Amp.
tubes.

2

Check-Voltage on
Plate-Screen and
Grid of above
tubes.

3

If beyond 20% on
any of the above
tubes check rea-
son.

4

Pay close_atten-
tion to grid vol-
tages. A.G.C. may
be too great.

AWEAK PIX IS CAUSED
BY A DEFECT IN THE
VIDEO STAGES. THIS
MAY BE IN THE
TUNER-VIDEO LF.’s,
OR, THE VIDEO AMP-
LIFIER CIRCUIT. THE
R.F. AMP. COULD
NOT BE THE CAUSE
SINCE A SNOWYPIX IS
NOTICED WITH POOR
OPERATION OF THE
R.F. ONE OF THE
FIRST THINGS TO
FIND OUT WITH THIS
TROUBLE IS IF THE
OUTPUT OF THE VI-
DEO DET. IS LARGE
ENOUGH IN PEAK TO
PEAK AMP. THIS
SHOULD BE FROM 1
TO 2 VOLTS.

5

If all volcage ap-
pear normal use a
marker Generator
as follows,

6

Connectgenerator
To grid of last I,
F. at [.F. modu-
lated.

7

Look for black
bars on Pix tube
turn down gener-
ator till * bars
are grey.

NTRL WHITTIER, CALIF. U.S A,
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DIGEST (B)

8

WEAK PIX

® SYMPTOM o

THE PEAK TO PEAK
AMPLITUDE AT THE
VIDEO DET. WILL DE-
TERMINE IN WHICH
DIRECTION THE
TROUBLE WILL BE.
IF MORE THAN 1-2
V.ITWILLMEAN THAT
THE SIGNAL REACH-
ING THE DET. 1S SUF-
FICIENT. IN THIS
CASE THE TROUBLE
MUST BE |IN THE
VIDEO AMP. IF HOW-
EVER,THESIGNALAT
VIDEO DETECTOR IS
LESS THAN 1 V.P.P.
THE TROUBLE IS IN
THE VIDEO I.F.’s OR
TUNER. WE WILL AS-
SUME THAT THE OUT-
PUT AT THE DET. IS
LESS THAN 1 V.P.P.

Move generator
back one stage.
Bars should now
be black.

&)

9

If black bars seen
turn down gen, till
bars are grey Move
back one stage.

10

Continue moving
gen.back. If bzu-.sd
rey at any gri
ghe)::k as foi,losws.

11

TROUBLE

962850

Ny
962848
DIAGRAM ©

Emerson

Vary frequency of
en, to see if
lack bars appear

at any point on

dial,

12

If they do, it
means poor align-
ment.Checkalign-
ment,

13

If bars remain
weak check resis-
tance of that
stage or open ca-
pacitor,

TELE-FAX SCHEMATIC, SECTION 1a-1b

14

If trouble is in
tuner, check for
poor contact on
tuner switch or
cold solder.




1 DIGEST (A)
?eplace AL IN THIS PARTICULAR
2 Vieo Dev CONDITION OF A WEAK

and Video amp.

2

Check peak 1o
eak atvideo det.
oad. Should be

at least 1v.RR

3
If less than 1lv.
P.P. refer to
Chart #3.

4

PICTURE WE ARE GO-
ING TO ASSUME THAT
THE TROUBLE IS IN
THE VIDEO AMP. CIR-
CUIT. THIS TROUBLE
COULD BE CAUSED BY
A DEFECT IN THE
FRONTENDOF VIDEO
I.LF. AMPLIFIERS
ALSO. ONE OF THE
MOST IMPORTANT
STEPS AT THIS TIME
IS TO FIND OUT IF
THE SIGNAL REACH-
ING THE VIDEO DET-
ECTOR IS LARGE
ENOUGH. WE SHOULD
HAVE AT LEAST 1V
P.P. THIS CAN BE
CHECKED WITH A
SCOPE AT THE DET-

WEAK PIX

SIGNAL IS WEAK AT
ANY POINT. TUBES
ARE THE BIGGEST
CAUSE OF A WEAK
PIX, BUT MANY TIMES
A BAD FEAKING COIL
OR COUPLING CAP-
ACITOR MAY BE THE
TROUBLE. IT MUST
ALSO BE KEPT IN
MIND THAT A WEAK
C.R.T. MAY CAUSE
YOU TO SET THE
BRIGHTNESS CON-
TROL TOO HIGH AND
GIVE THE EFFECTOF
A WEAK PIX. A 50V
P.P. AT C.R.T. GRID
WILL BE A GOOD

DIGEST (B) 8
IT{E IJSE: ()F. IT{E lt d .
SCOPE IN TRACKING aretwﬁsveld,eosnarxr':gl 1
DOWN THIS TROUBLE should be about \ A
IS A BIG HELP SINCE 6 times Jarger.
WE CAN SEE IF THE

9

If signal atplate
is small check
plate-screen cath-
ode voltages.

10

Watch  Cathode
voltage closely if
high. Cadlode re-
sistor may be open.

1

Check signal at ECTOR LOAD. IF SIG- e SYMPTOM e CHECK FOR LARGE
grid of first video NAL IS LESS, THEN ENOUGH SIGNAL TO If signalnormal at
amp, Should be REFER TO CHART #3. IHE CR.T i
ame as at det plate. Check grid
oad, T R o U B L E of 2nd video amp.
5 ‘ ‘ 12
ra
If less,then check "o -
If small, check
hech S
i . T i ees o
open. open. B cap
E ¢ H
T303
INB7A T TS el Ly 13
6 l VIDEO DET. = 0 Lo Lo § s L 1/26AW8A I O
cR301 [ 37 | [|& T VIDEO AMP,
10874 OR W8T, REPLACE l e % J Sﬂ ‘ 106y V303A Move scope to
Iff nlormaldat grid E YITH TIPE USEo o AR : — 3 o glate. Should be
ot 1st video amp. 2 b 0110% B e times larger. If
gﬁ'ﬁi. scope 10 boooes . @ r—’_";y,: , | not, check volt-
v “-;l '' - 70305 1307 R %LSOS 1 ages.
3R A i | A | E -
7 U G Twom o gl ws | | e | ot
Y ) L306§ L m} | T 3K s.su.vd 8.2k
}f‘ %:Liémsileo :lmge E s‘o‘nzo': 1 il HOSRVII.V / %MK g?ii:m R If agtgodugxinal
ate should be Eetwecn this omt
gO times larger - . = and grid of C%{
- =
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1

DIGEST (A)

Replace local os-
cillawr tube.

2

In some cases re-
placing local os-
cillator will de-
tune front end.

3

A number of L.O.
tubes should be
tried.

4

Dirty tuner con-
tacts or poor
soldering should
be checked for
next,

THE CONDITION
KNOWN AS DRIFTING
CAN BE RECOGNIZED
BY THE FADING THAT
TAKESPLACE IN THE
SOUNDAFTER THE TV
SET IS SWITCHED ON
FOR A FEW MINUTES.
THE  OUTSTANDING
FEATURE OF THIS
TROUBLE IS THE
FACT THAT A RE-
ADJUSTMENT OF THE
FINE TUNING CON-
TROL WILL BRING
BACK THE SOUND.
FADING MAY CON-
TINUE IN THE ABOVE
FASHION FOR 10 MIN-
UTES IN SOME CASES
FINE TUNING WILL
BRING SOUND BACK
EVERY TIME.

5

In tuners with wa-
fer switch, clean
only metal con-
tacts.

6

Poodfroundmg on
osc.circuit
may be causing
the trouble.

7

y c%facuor in

Circuit
that changes va-
lue as the set
warms up.

NTRL WHITTIER, CALIF. U S A

" DRIFTING

e SYMPTOM o

R102

C _5 DY %F/25CGB“5335

RO M EL E

DIGEST (B)

THE CAUSE OF DRIFT-
ING IS THE LOCAL
OSCILLATOR CIR-
CUIT. AS THE TV SET
WARMS UP SOME COM-
PONENT CHANGES
VALUE. THIS IN TURN
CAUSES THE LOCAL
OSCILLATOR TO
CHANGE FREQUENCY
SLIGHTLY. SINCE THE
SOUND IS MOST CRI-
TICALIN TVA SLIGHT
CHANGE IN LOCAL
OSCILLATOR FRE-
QUENCY WILL AF-
FECT THE SOUND
WITHOUT ANY NO-
TICEABLE EFFECT ON
THE PICTURE. THIS
CONDITION IS FOUND
MAINLY IN  SPLIT
CARRIER RECEIVERS.

In the tuner
schamatic shown

this would be ¢iis

and ¢-116 Replace
both,

9

In other tuners
replace capaci-
tors in tank cir-
cuitandfeed back
circuit.

10

Somephilco tuners
have A.F.C. for
L.O. in this case
ch;ck A.F.C. cir-
cuit,

11

COIL CONFIGURATION FOR

CHANNEL STRIPS T THROUGH 13,

COIL CONFIGURATION FOR
CHANNEL STRIPS 2 THROUGH 6.

VHF MIXER
ViO2A gy vi028’

3
R103_L_ CiMi
'ZZI I 00\!?3 LS

6

001 MF

I_”cnz @

I'T

) —zr
3 R109 cns 3

RF AGC

® CIRCUIT

DIAGRAM @

om=IQ00XI W

Admiral

12

13

TELE-FAX SCHEMATIC, SECTION 1a
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DIGEST (A)

ReplaceR.F.amp.
mixer. L.O. video
I.F. and detector
tubes.

2

With selector on
a channel look
for composite sig-
nal at video det.

3

If no signal at
det. proceed. If
signal is present
go to Chart ¥6.

4

Place gen.at grid
last I.%. Feed in
mod. I.F. Should
see black bars on
C.R.T.

WHENNO PIX IS ON C.
R.T. BUT GOOD SOUND
ISNOTICEDITIS MOST
LIKELY THAT THE
TROUBLE EXISTS
AFTER THE SOUND
TAKE OFF POINT. IT
MAY BE POSSIBLE
FOR THE TROUBLE
TO BE FOUND BE-
FORE THE SOUND
TAKE OFF, BUT IS
MOST UNLIKELY.THIS
POSSIBILITY WILL BE
COVERED IN THE
TROUBLE -SHOOTING
PROCEDURE.

DIGEST (B)

8

NO PIX SOUND NORMAL

® SYMPTOM ®

5

If no black bars
check voltage an
tesistance of this
stage.

6

If bars are seen.
Move gen.back to
next LF. grid
same input signal.

7

If no bars at this
point then check
voltage and resis-
tanceof this stage

THIS TROUBLE COULD
BE OCCURING BE-
FORE OR AFTER THE
VIDEO DET. SINCE
THE SIGNAL CAN BE
SEEN ON THE SCOPE
AFTER DETECTION.
IT IS MOST CONVEN-
IENT TO START
TROUBLE -SHOOTING
BY LOOKING AT THE
OUTPUTOF THE DET.
ON THE SCOPE. WE
WILL ASSUME THAT
NO OUTPUT IS NO-

TICEDAT THISPOINT.

TROUBLE IN THE
VIDEO AMPS.WILL BE
COVERED ON CHART
NO. 6 ON VIDEO AMP.
TROUBLES.

TROUBLE

IN87A
VIDEO DET.
CR304

IN8T7A OR INBT, REPLACE
nry TrPE UsED

~f———==-"

AL
l ) it
- "7 SR309 __J_J.Z_Ilc_——
24n0 BoTTom

R308 < =

L307

mC<<mrm-=-

NTRL WHITTIER, CALIF U S A

Admiral

® CIRCUIT DIAGRAM ©

m=100XIwn

If bars are seen
move gen,. back to
next L.F. stage
same input signal,

9

— = =

This willprobably
be 1st L.F. grid
If bars seen then
trouble in tuner,

b o —

10

e ———

If no bars then
check voltage and
resistance around
this tube,

1

po mmmm— =

If tuner feed gen.
to mixer grid same
signal fed in as
before.

12

If no bars then
mixer is bad,
Check voltageand
resistance,

13

If black bars are
seen then refer to
#12 in chart #2,

14

TELE-FAX SCHEMATIC, SECTION 1b



1

DIGEST (A)

Replace front end
video I.F.’s det
and video amp,
tubes.

2

Check for a signal
at the output of
the video det. If
none present refer
to Chart #5,

3

If signal at video
det. check signal
at Grid of lst
video amplifier,

IN WAS MENTIONED IN
CHART #5 THAT NO
PIX COULD BE CAUSE-
ED BY TROUBLES BE-
FORE OR AFTER THE
VIDEO DET. IN THAT
CHART WE ASSUMED
THE TROUBLE TO BE
BEFORE THE VIDEO
DET. IN THIS CASE
WE WILL TROUBLE-
SHOOT FOR TROUBLE
AFTER THE VIDEO
DET. IN ALL CASES
OF NO PIX IT IS AL-
WAYS BEST TO RE-
PLACE TUBES FIRST
SINCE THEY ARE
MOST LIKELY TO
CAUSE THE TROUBLE.
THE SCOPE IS THEN
USED AT THE VIDEO
DETECTOR.

4
If none chec
coupling cap.
irect coupled
continue with
check #5.
5

If signal at grid
of 1st amp. check
signal at plate.
If none check #6.

6

Checkplate screen
cathode voltage. If
cathodei " {V,or
more cathoce Ris

open.,

7

If signal is at
plate move scope
to grid of 2nd vi-
deo amp.

® SYMPTOM

TROUBLE

NO PIX SOUND NORMAL

DIGEST (B)

8

IN TROUBLE - SHOOT -
ING THE VIDEO AMP,
THE USE OF THE OS-
CILLOSCOPE IS MOST
IMPORTANT,SINCEWE
CAN SEE WHERE THE
SIGNAL IS OR ISNOT.
ONCE THE LOSS OF
SIGNAL IS NOTED ON
THE SCOPE, IT NOW
BECOMES JUST A
QUESTION OF VOLT-
AGE AND RESISTANCE
MEASUREMENTS OF
THE STAGE THAT IS
NOT PASSING THE
SIGNAL A GOODKNOVW-
LEDGE OF VOLTAGE
READINGS EXPECTED
AT VARIOUS POINTS
IN THE VIDEO AMP,
LIFIERSTRIPWILL BE
HELFPFUL IN FINDING
THE TROUBLE.

,- If no signal at

rid then -~oup-
ing cap. is open
or ggrigp shorted
to ground,

9

If siﬁnal at grid
of 2nd video amp.
move _scope to
plate. If no signal
check as in #0.

10

If signal at plate
then trouble must
be from this point
to C.R.T.

IN8B87A

ViD. DET.
CR301

IN87 OR IN87A. REFLACE L
WITH SANE TIPE USED.

e
=
5%

NTRL WHITTIER, CALIF.U.S A.

145¢

L1 ¢34 ! ¢316]
I 3R30 =<47 41
| $100k 5% 3 5%
It

L11/2 6AWSA

VIDED aMP.

| 100v

IL
1 C33 ey 315" 4.7, 10%

L305 L307 R312

100

O

nre:
= RI1T HOT HOUNTED & 313
OK ETCHED CIRCUIT g ok
804£0. i

=I5rr

9
LT
-~ -

V303A

......

R3S w

IR QR325
cyp 3K

e

® CIRCUIT

005 NF =

m=00XIWn

DIAGRAM ©

Admiral

11

Donotbe concern-
ed about a poor
looking  signal,
this trouble is a
complete loss.

12

Plate voltages

.should be within

20%.

13

If a peaking coil
is open, signal
from one side to
other will ~hange.

14

The above check
in #13 should be
done closely.
Amplitude should
remain same,

©

TELE-FAX SCHEMATIC, SECTION 1c



1

DIGEST (A)

Replace all tubes
in the video path,

2

Place scope at
output of video
detector,

3

When Pix fades
and signal on
scope fades trou-
ble is before Det,

4

If signal on scope
remains, trouble is
in Video amp.

A FADING PICTURE
CAN BE A VERY HARD
THING TOLOCATE UN-
LESS YOU USE SOME
DEFINITE PROCEDURE.
THE CONDITION IT-
SELF WILL GIVE A
PERFECT PICTURE
ON THE SCREEN WHEN
THE SET IS SWITCHED
ON, AND AFTER A
WHILE THE PICTURE
WILL FADE OUT SLOW-
LY.THE PICTURE MAY
REMAIN OUT FOR
QUITE SOME TIME AND
THEN IT MAY BEGIN
TO APPEAR AGAIN.
THE PICTURE MAY
LAST FOR SOME TIME
OR MAY BEGIN TO
FADE ONCE MORE
AFTER A FEWMINUTES
THIS WOULD BE THE
INDICATION OF A
FADING PICTURE.

5

With trouble be-
fore det. use a
signal gen.

6

When Pix fades,
feed in Modulated
I.F. signal.

3

Start at last LF,
gridand work back
to tuner.

mC<<mrm-

NTRL WHITTIER, CALIF.U S A.

€%« PART OF PATTERN

FADING PIX

o SYMPTOM o

TROUBLE

41.23MC

= L L- L]
sTvioeo ST i 24D vioro
1F AMP
v-4 V 5
6CBEon6CBEA ™ GCBGoRGCBGA
1
- 7%
|
S [ by

2 R—
Z ZM(G 1. 2'"6

+

® CIRCUIT

3RO VIDEO
| F AMP

Emerson

DIAGRAM @

DIGEST (B)

THE MOST LIKELY
THING TO CAUSE THIS
TROUBLEISAHEATER
CIRCUIT IN ONE OF
THE TUBES BECOMING
OPEN. AFTER WARM-
ING UP WHEN IT
OPENSTHE TUBEWILL
COOL AND THE HEAT-
ERSMAY TOUCH AGAIN
THUS MAKING THE
TUBE OPERATE ON
AND OFF.OTHER CAU-
SES OF THIS FADING
MAY BE OPEN RESIS-
TORS THAT MAY BE
MAKING AND BREAK-
ING CONTACT OR A
DEFECTIVE COIL IN
THE VIDEO L.F. A SIG-
NAL GENERATOR AND
SCOPE VWILL HELP IN
LOCATING THE TROU-
BLE TO ONE STAGE
AND THEN THE VTVM
CAN BE USED TO PIN
DOWN THE COMPO-
NENT.

Black bars should
be seen on CRT,

9

If black bats miss-
ing at grid of a
tube trouble there.

10

Take voltage and
resistance read-

ing of bad stage.

S
H
o
o
T
E
R

11

e . e——

If signal remains
on scope when
Pix fades.

12

Use scope to fol-
low signal to
CRT.

13

If signalon scope
missing at any
tube, trouble is
there,

14

Take resistance
and voltage read-
ingsof bad stage,

TELE-FAX SCHEMATIC, SECTION 1a*1b-1c



1

DIGEST (A)

Replace front end
video I.F. and vi-
deo amp.tubes.

2

Check for signal
at video detector
with scope.

3

If signal is pre-
sentrefer to Chart

#6.

4

Ifnosignalat det.
feed marker gen.
modulated I.F. to
1st [LF. Grid.

IN SOME CASES WHERE
WE FIND NO PIX BUT
NORMAL SOUND THE
TROUBLE COULD BE
IN THE FRONT END,
VIDEO I.F. OR VIDEO
AMPLIFIER CIRCUITS.
HOWEVER IT IS POS-
SIBLE THAT THE AGC
IS DEVELOPING A
LARGE AMOUNT OF
BIAS ON THE L.F. AND
R.F. AMPLIFIERS AND
ALMOST CUTTING
THEM OFF, SO THAT
ONLY SOUND WILL
PASS. IN TROUBLE-
SHOOTING THIS, WE

WILI. USE NORMAL

PROCEDURE TO LO-
CATE THE TROUBLE.

5

If black bars ap-
pear on CRT move
gen. back one
stage.

NO PIX GOOD SOUND

o SYMPTOM

DIGEST (8)

IN SOME CONDITIONS
OCCUR THAT WILL
CAUSE THE AGC CIR-
CUIT TO DEVELOP A
LARGE AGCVOLTAGE,
LOSS OF PIX WILL RE-
SULT. THIS CONDITION
ISFOUND VERYOFTEN
IN KEYED AGC CIR-
CUITS WHERE THE
GRID VOLTAGE OF
THE AGC TUBE IS DE-
TERMINED BY THE
PLATE CIRCUIT OF
THE VIDEO AMP-
LIFIER TUBE. IF ANY
TROUBLE OCCURS IN
THE VIDEO AMPLIFIER
THEN THE AGC CIR-
CUIT WILL BE AF-
FECTED.

b — —— = —

r—_TROUBLE_\

4125 MC

5

8

If gridat <4 volts
or more check
AGC load re-
sistor.

9

If load resistor
normal check bi-
as on AGC tube if
used.

10

If bias is way off
check AGC rtbe

circuit.

"

If keyed AGC is
used check video
amp circuit.

12

With no picture
AGC voltage
should be zero.

&)

AL_
I

NO YIDEO
1.F AMP

38D VIDEO vIDEQ
TF AMP | DETECTOR
vV 6(A) V-6(B)
8 A

13

S

H

o .

O If some voltage
T

E

R

6

o
eyt

L-4
c-ou# L'I_j

Continue this sig-
nal inection un-
til black bars do
not appear.

is on the AGC
line then the AGC
is defective.

14

7

3
P 2.2ME6  12MEG

mC<<mrm-
;T&bﬁ_
P,

Check stage not
passing signal, if
gridhas zero volts
refer to Chart #5.

NTRL WHITTIER, CALIF U S A ® CIRCUIT DIAGRAM ©
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1

DIGEST (A)

Replace all tubes
in front end video
I.LF. and video
amp.

b —

2

fine tuning
Note if
smear changes.

yary
control.,

3

If smear changes
greatly check lo-
cal oscillator ad-
justments.

4

It 16cal osc, ad-
ustments do not
elp, check video

A SMEARED PIX CAN BE
CAUSED BY MANY SEC-
TIONS IN A TV RECEI-
VER. ONE OF THE COM-
MON DEFECTS IS POOR
ALIGNMENT. THIS
COULD BE IN THE
FRONT END OR THE
VIDEO LF. A QUICK
CHECX FOR THIS TROU-
BLE IS TO VARY FINE
TUNING CONTROL. IF
THE SMEAR IN THE PIX
CLEARS UP A LITTLE
OR GETS WORSE IT
WILI. INDICATE THAT
THE ALIGNMENT IS
OFF, SINCE UNDER
NORMAL CONDITIONS
TIE FINE TUNING
SHOULD HAVE HARDLY
ANY EFFECT ON THE
PIX. IF ALIGNMENT IS
INDICATED  FOLLOW
MANUFACTURERS  IN-
STRUCTIONS. IF THE
FINE TUNING HAS NO
EFFECT ON THE PIX
THEN TROUBLE MUST

BE IN THE VIDEO AMP.

I.F. response
curve,

<)
If fine tuning has
lictle effect on

smear, check sig-
nal at video det,

6

If signal is r
atvideo det. check
peaking coil and
det. load.

7

If signal is nor-
mal at video det-
move scope to grid
of 1st video amp.

NTRL W

SMEARED PIX

® SYMPTOM

TROUBLE

B+ 255V

3
5
2

7103 CONN
(BOT VIEW)

4

MM

5.5V PP
H

E

112 6AU8
VIDEQ AMP

VIDEQ DET,
TEST RECEPT

— AW

R1l6 18K RII5 330

R117 7.5

mC<<mrm-

GC
LN

E }i’\
-3
BT N 3G
ol ™ /i GATE
x4 JZW
178 ~ \1 k126 0.8K wm
4 o~ W
E., A 190V ’E_DCIZ‘)A
el (3 I0MF
= £ 1T v

B+ 255V

TIER, CALIF US A

® CIRCUIT

DIAGRAM ©

AAA

RI20 22K

R119 6.8K

DIGEST (B)

IN TROUBLE-SHOOT-
ING THE VIDEO AMP,
FOR A SMEARED PIX,
ONCE AGAIN THE
SCOPE IS NECESSARY.
MOST COMMON TROU-
BLES THAT CAUSE
THIS ARE FOUND IN
PEAKING COILS AND
OPEN BY-PASS CAP-
ACITORS. HOWEVER,
BY USING THE SCOPE
IT CAN BE DETER-

MINED EXACTLY
WHERE THIS TROUBLE
IS OCCURING. VERY
SELDOM S THIS TROU-
BLE CAUSED BY
TUBES.HOWEVER , THEY
MUST BE CHECKED IN
CASE THEY ARE CAUS-
ING THIS CONDITION.

om=IQO0IT WV

If normal move
scope to plate of
1st video amp. if
poor check ¥9,

©

Check bias and |
late voltage. If
ow, peaking coil

at plate may be

open.

10

Plate load resis-
tor may have in-
creased or open
bvypass capacitor

_ -

1
~Tocheck bropen |

cap. bridge with
good one or check
at cap, with scope.

12

No signal should
be noticed if cap-
acitor is good,

S

13

If second video
amp. is used then
forl ow above

checks 7-12 on
2nd amp.
14
Signal on both W
eak-

sides of a E
ing coil should
be same if coil
is good.

TELE-FAX SCHEMATIC, SECTION 1c



1

')IGEST

Check setting of
contrast and A.G.
C. Controls.

2

Replace all tubcs
in front end, vi-
deo IL.F.and vi-
deo amp.

3

Check A.G.C.vol-
tage. Should be at
least 6 volts on
all tubes it feeds.

4

If A.G.C. is low
refer to chart ¥19
on A.G.C.

A PIX THAT IS TOO
DARK CAN BE JUST AS
BAD AS A PIX THAT IS
VERY WEAK. UNDER
THIS CONDITION THE
PIX BECOMES TOO
CONTRASTY AND THE
DIFFERENT SHADES
DONOTSTAND OUT AS
WELL AS THEY SHOULD
INMOST GOOD OPERA -
TING SETS. WHEN THE
CONTRAST IS AT A
MA XIMUM THE PIX
SHOULD BE TOO DARK
TO WATCH. IN SOME
CASES THE A.G.C.
CONTROLMAY BE SET
INCORRECTLY, THIS
SHOULD BE CHECKED
FIRST. NOT ALL SETS
HAVE AN A.G.C. CON-
TROL.

—

5

If A.G.C. voltage
is normal chec

output of video
det. for 2v P.P.

6

If signal is very
large " at det. re-
check A.G.C.vol-
tage,

7

With normal signal
at det. Trouble is
in video amp.

mC<<mrm-

NTRL WHITTIER, CALIF US A

VIDED DET
TEST RECEPT

VERY DARK PIX

® SYMPTOM o

TROUBLE

VIDEO AMP

6GK6 L110

NOI SE GATE

C126y12.2

® CIRCUIT

DIAGRAM ©

Motorola

YVYVV

DIGEST (B)

TOO DARK A PIX CAN
BE CAUSED BY INCOR-
RECT CONTRAST SET-
TING, OR A.G.C. CON-
TROL SETTING. THIS
SHOULD BE CHECKED
FIRST SINCE THIS IS
THE EASIEST THING
TO CHECK.TUBESMAY
ALSO BE INTERNALLY
SHORTED CAUSING
MA XIMUM GAIN AS THE
SIGNAL PASSES
THROUGH IT. THESE
MUSTBE CHECKED BY
REPLACEMENT. AL-
IGNMENT COULD ALSO
CAUSE THIS TROUBLE
BUT THIS SHOULD
ONLY BE SUSPECTED
IF THE SET HAS BEEN
TAMPERED WITH.

Check video amp.
for shorted ca-
thode cap or
crease in cathode
resistor.

9

Chekc_k for
eakin
l|§late 8of
amp.,

open
coil at
video

10

If a plate by-
pass capacitor is
used check it for
an open.

1"

B+

Look for increase
in plate load re-
sistor.

12

Check  contrast
control circuit for
a decrease in re-
sistance,

13

If all appear
normal,then check
alignment of set.

14

TELE-FAX SCHEMATIC, SECTION 1b-1c¢




1

DIGEST (A)

Vary brightmess
control. At mini-
mum setting ras-
ter shoul go
black.

2

If control has
little or no effect
check No

3

Measure voltages
at base of C.R.T.
with base re-
moved.

4

Grid zero, screen
300v and ‘cathode
varies from 100v
to zero.

THIS IS AN IMMEDIA TE
INDICATIONTHAT THE
PIX TUBE IS BAD. AL-
THOUGH IN SOME
CASES A BAD BRIGHT-
NESS CONTROL COULD
CAUSE THIS CONDI-
TION. IT WILL BE NO-
TICED THAT IF THE
BRIGHTINESS CONTROL
DOES AFFECT THE
PIX,THAT IT WILLNOT
CAUSE THE RASTER
TO DISAPPEAR AS
FOUND UNDER NOR-
MAL OPERATING
CONDITIONS.

SANTA MO

SANTA MONTE A,

5

Cathode voltage
depends on set-
ting of brightness
control.

6

If cathode voltage
does not change
check brightness
circuit and con-
trol.

7

Control may have
open center ta

B plus fee mg
contrtol may be
low.

mC<<mrm-

NTRL WHITTIER, CALIF US A

R322
(R2088}
100K

‘l'

HBM

PIX BRIGHT -

NO CONTROL

e SYMPTOM

R324
120K

CONNECT T0 A,808 ¢
WHICKEVER PROVIOES
BEST FoCYS. |

FOCUS

® CIRCUIT  DIAGRAM.®

DIGEST (B)

8

AN INTERNAL SHORT
BETWEEN ELEMENTS
IN THE PIX TUBE
WILL PLACE A POSI-
TIVE VOLTAGE ON
THE GRID OF THE PIX
TUBE.NORMALLY THE
GRIDHASZERO VOLTS
AND THE CATHODE
VCLTAGE, QONNECTED
TO THE BRIGHTNESS
CONTROL, CONTROLS
THE CONDUCTION OF
THE C.R.T. HOWEVER,
WITH THE GRID POSI-
TIVE, THE C.R.T.WILL
CONDUCT REGARD-
LESS OF CATHODE
VOLTAGE.

In some cases
brightness control
feeds grid and ca-
thode 1s constant,

9

Closely check
schematic for
above condition.

10

If this is being
used then rid
should vary
Ov to - 100v.

11

m=0Q00IT W

If grid is posi-
tive  check coup-
ling cap to grid
for short.

12

If all checks are
normal then C.R.
T. is bad.

13

Ta}g neck of
T. slightly.
This may restore
normal operation.

14

@
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1

DIGEST (A)

These firstchecks
assume only one
black bat” on
C.R.T.

2

With bar on Pix

remove R.F. if
bar remains R.F.
amp. OK.

3

ReplaceR.F,tube
pull L.O. if bar
temains, L.O. is
OK.

4

Replace L.O, re-
move mixer if bar
remains mixer

OK.

WITHA BLACK BAR ON
C.R.T. THE TROUBLE
IS LMITED TO THE
VIDEO CIRCUITS. THIS
COULD BE THE FRONT
END -~ VIDEO LLF. - -
ORVIDEO AMP.INCLU-
DING THE C.R.T. THIS
HOLDS TRUE IF ONE
BLACK BAR IS NOTI-
CED. IF TWO BLACK
BARS ARE NOTICED
THEN TROUBLE IS IN
THE POWER SUPPLY.
THIS SHOULD BE DE-
TERMINED BEFORE
BEGINNING TROUBLE-
SHOOTING.

5

Continue the
above methods
pulling one tube
ata time.

6

Tey 1st I.F., 2nd
I.F., etc. Det.
tube and video
amplifiers.

7

If at any time bar
disappears then
the tube pulled is

bad.

mC<mrm-
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Vi
3B26A
1ST VIOEO IF

BLACK BAR ON C.R.T.

® SYMPTOM

TROUBLE

v
3BZ6
2NO VIDEO IF

DIGEST (B)

8

IN THE CONDITION OF
ONE BLACK BAR THE
TROUBLE IS A SHORT
BETWEEN HEATER &
CATHODE OF ANY
VIDEOTUBE WITHTWO
BLACK BARS THE
TROUBLE IS AN OPEN
FILTER IN THE POWER
SUPPLY SINCE TWO
BARS INDICATE 120
CPS AND THIS IS
FOUND ONLY IN THE
POWER SUPPLY.

If last video amp.
does not remove
bar C.R.T. must
have short.

&)

9

Check from cath-
ode to heaters
with ohmmster on
C.R.T.

10

Should have in-
finite resistance
if a reading is
found, replace
C.R.T.

1

RF AGC Clzol %
g .5 I 2
® CIRCUIT DIAGRAM ©

Motorola

If two black bars
arenoticed bridge
all filter cap.

12

When open filter
cap, is bridged,
black bars will
disappear.

13

TELE-FAX SCHEMATIC, SECTION 1a-1b-1c¢
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1

DIGEST (A)

Vary the bright-
ness control to
see effect.

I~ IT taster remains

dim check voltage
on grid and ca-
thode.

3

Grid should be
zero and cathode
varies from Ov to
100v.

4

If both are normal
then tapallaround
neck of C.R.T.

IN THIS TROUBLE
THERE IS A DARK OR
DIM RASTER AND
EVERYNOWAND THEN
SOME WHITE STREAKS
ARE NOTICED ON THE
C.R.T. AT THIS TIME
THE BRIGHTNESS CON-
TROL WILL TELL THE
REST OF THE STORY.
IF WHEN THE CON-
TROL IS VARIED NO
EFFECT IS NOTICED
THEN THIS POINTS TO
C.R.T. TROUBLE,

5

Do this tappin
gently. If flaps?heg

appear as you ta
tt?enC R. 'Iyxs bag

6

As another check
measure H.V.Now
check back of C.
R.T. for voltage.

7

On C.R.T.grid OV
cathode v to
100v and screen
300v.

mC<mrm-
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DARK RASTER

WHITE FLASHES

SYMPTOM o

TROUBLE

oy

_0320
15
10%

CONTRAST

-0~
th
1 RL
I ’ BSIV

BRIGHTNESS

R322

?—-# 100K

R32
180K

—

Noil .

|: $u2s CONNECT 10 4.8, 08 C IHICHEVER
3Bk PROVIDES  BEST FOCUS ‘
+] o3 A 4707
o o [ = l
L 5KF, 200v .
' - |
C
—{——e [
| 0422 |
Focus | I?H’“
® CIRCUIT DIAGRAM ©

DIGEST (B)

AN OPENCATHODE IN-
SIDE THE C.R.T. WILIL
CAUSE A VERY DIM
RASTER TO BE SEEN
BUT THE CONTROLS
WILLHAVENO EFFECT
ON THIS.THE FLASHES
THAT MAY APPEAR
FROM TIME TO TIME
ARE CAUSED BY VIB-
RATION THAT MOMEN-
TARILY CAUSE THE
CATHODE WIRES IN-
SIDE THE C.R.T. TO
TOUCH.

If H.V. and base
pin voltages notr-
mal then C.R.T.
bad.

6

9

In case of lack
of voltage on any
of the checks fmd
out why.

10

1"

19XP4

114° PICTURE TUBE
v304

—1

om=00XITWn

12

13
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1

DIGEST (A)

Replaceall sound
tubes.

2

Touch finger on
center tap of vol-
ume control.

3

If a buzz is heard
trouble is in IF.

4

Use a sig. gen.at
a little less than
IF frequency.

WITH NO SOUND IN A
TVSET THE TROUBLE
IS LMITED TO THE
SOUND CIRCUIT ONLY.
TUBES SHOULD BE
CHECKED FIRST AS
THEY ARE THE MOST
COMMON  TROUBLE.
THE CHECKS THAT
ARE USED ON A RADIO
CAN BE APPLIED AT
THIS TIME, SUCH AS
TOUCHING THE CEN-
TER TAP OF THE VOL-
UME CONTROL AND
LISTENING FOR A
BUZZ FROM THE
SPEAKER. REMOVING
THE OUTPUT TUBE
AND LISTENING FOR A
CLICK, ETC. IF THE
TROUBLE (S BEFORE
THE DETECTOR THEN
A GENERATOR MUST
BE USED TO LOCAL-
IZE THE TROUBLE.

5

Feed it to grid of
IF amp.Modulated
signal.

6

If no Tone in
speaker take vol-
tage and resis-
tance check of IF
and DET.

7

Trouble must be
between IF grid
and volume con-
trol.

V68
1/2 6AUS
AUDIO IF

® SYMPTOM ®

TROUBLE

EI NI

2t
1301 CONN

{BOT VIEW)

il

v HILERP RS

3016 1302 CONN
AUDIO DET (BOT VIEW)

DIC

THE SOUND CIRCUIT
IN A TV RECEIVER IS
TAKEN OFF EITHER
BEFORE OR AFTER
THE VIDEO DETEC-
TOR, IN MODERN SETS
IT USUALLY IS AFTER
THE DETECTOR. FROM
THIS TAKE OFFPOINT
IT IS FED TO AN LF.
AMP. AND THEN FED
TO A SOUND DETEC-
TOR, THIS MAY BE A
RATIO DET. OR A DIS-
CRIMINATOR. AFTER
DETECTION  THE
SOUND IS APPLIED TO
THE AUDIO AMP CIR-
CUITS, WHERE (T IS
AMP AND PASSED TO
THE LOUD SPEAKER.
WITH NO SOUND THE
TROUBLE CAN BE AT
ANY POINT FROM THE
SOUND TAKE OFF ON.

8

If Tone,move gen
to sound take off
if no tone check

l_ Circuit.

..._‘ J

9

If no buzz at tap
of volume contro
Audio amps are
bad.

10

Take voltage of
amp circuit and
resistance check.

1B

C309/.01 — - BEL

W

R3S 27K
W

mC<<mrm-
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DIAGRAM ©
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S
H
o
O
T
E
R

R309 470 | R308 390K

Motorola

Output transformer
or speaker may be

open,
12
13
I
14
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DIGEST (A)

Replace all sound
Tubes.

2

Measure all plate
and  screen vol:j
tages on soun
tube

3

Measure bias on
audio amp tubes,

4

Audio output
should have 8-12
volts bias.

DISTORTION IN THE
SOUND CIRCUITSOF A
TV RECEIVER ARE
THI. SAME TROUBLES
THAT CAUSE DISTOR-
TION IN RADIO. THE
ONLY DIFFERENCE IN
THIS CASE IS THAT
MVANY TIMES THE DIS-
TORTION IS DUL TO
POOR ALIGNMENT.
LEAKY COUPLING
CAPACITORSAND BAD
TUBES ARLE BY FAR
THE MOST COMMCN
TROUBLLES HOWEVER
AND SHOULD BE
CHECKED.LOCAL Os-
CILLATOR ADJUST-
MENTS MIGHT  BE
TRIED FIRST IF THEY
ARLE KNOWN BECAUSE
THE TUNER MAY BE
JUST A LITTLE OUT
OF ADJUSTMENT., THE
FINE TUNING MAY TELL
YOU THIS IF VARIED

5

First audio amp.
should have al-
most zero bias.

6

If bias is way off,
check coupling
cap for leakage.

7

Also check cath-
ode resistor for
change in value.,

mC<<mrm-

240V
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OK-L_—

DIGEST (B)

DISTORTION

o SYMPTOM o

DISTORTION WIHLL OC-
CUR IN THE SOUXND
CIRCUIT OF TV WHEN-
EVER THE SOUND SIG-
NAL PASSES THROUGH
A TUBE THAT HAS
THE WRONG BIAS ON
IT THIS WILL HAPPEN
MOST OFTEN IN THE
AUDIC AMP CIRCUIT
SINCE THI. BIAS ON
THESE TUBES IS FAIR-
LY CRITICAL. IF THL
IF CIRCUITS ARE OUT
OF ALIGNMENT IT IS
POSSIBLE THAT DIs-
TORTIONWILLOCCUR,
HOWEVER IN MOST
CASES POOR ALIGN-
MENT WILL CAUSE A
BUZZ TO APPEAR IN
SOUND. TUBES ARE
THE MOST COMMON
CAUSES OF THIS
TROUBLE.

Keep in mind that
the speaker may

be bad. |

- |
If voltage of audio
amp is o.k. check
into I.F. circuits.

10

TROUBLE

TWO 12R172wATT us-svons 'uv ar
USEO ON SOMESF

NO
CORRECT PHASING OF SPEAKERS SEEAKER SWITCHING

MUST BE OBSERVED 21" TV ONLY MODELS (Ro9s
- ’ —VWAT
swe [ ,M(...1
STEREQ WI-FI R-97
SwiTCH 2 @
— t_ )
| = sp-2
AUDIO OUTPUT SP -1 I ‘_4
V-3 6AQ5 T-2 /
oot x (? (? R
L (o~|7 snsor«u
- 5
ov * STERED wi-r Lot
voLUME PILOT LIGHT
C e+
c-104+ Sr-t0 ‘ STl g H—— ¢ TESuReton "
o T 330 | (S
1w
A
Emerson
+225v

CIRCUIT DIAGRAM ®

m=Q00T W0

!

If the I.F's check
plate resistors
and cathode cir-
cuit.

- —_— —

"

———

If all the above
checks are normal
then align sound

F. H

12
If trouble sdill
present align
video 1.F.
13
N —
14
S - —
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1

DIGEST (A)

Replace all sound,

video I.F. and
front end tubes.

2

If 6BNG is sound
det. adjust buzz
control on rear
panel.

3

If buzz varies as
vert.hold is moved,
check shleldmg
of sound wiring,

MANY TIMES IN A TV
SET A BUZZ WILL BE
HEARDIN THE SOUND.
THERE ARE MANY
CAUSES OF THIS CON-
DITION RANGING FROM
ALIGNMENT TO TROU-
BLES AT THE STA-
TION. CERTAIN STEPS
MUST BE TAKEN TO
LOCALIZE THIS TROU-
BLE TO ONE PARTI-
CULARSTAGE OR (R-
CUIT. IN THIS CASE
THE FRONT PANEL
CONTROLS ARE A
GREAT HELP. FOREX-
AMPLE IF THE VER-
TICAL HOLD CONTROL
IS VARIED AND THE
BUZZ INCREASES OR

DIGEST (B)

BUZZ IN THE SOUND
HAS T%O COMMON
CAUSES. ONE IS THE
VIDEC IF TUBES BEING
DRIVEN TO CUTOFF
BY THE SIGNAL WHICH
WOULD INDICATE
A.G.C. TROUBLE.THE
OTHER BEING POOR
ALIGNMENT WHICH
WILL INTRODUCE A
BUZZ IN THE SOUND
SIGNAL. SOME CASES
OF RADIATION FROM
THE VERTICAL OUT-
PUT XFMR FEEDING
INTO THL AUDIC AMP-
LIFIERS HAVE BEEN
ENCOUNTERED BUT
THIS IS NOT A COM-
MON TROUBLL. SOME

Should have- 3-6
volts a.g.c.

9

If a.g.c. is low
say zero or 1 volt
referto Chart #19.

10

With normal a.g.c.
replace electro-
lytic at ratio det.

DECREASES IN FITCH, BUZZ OF T“E Tvy’ SETS
4 THEN THE TROUBLE HAVE A BUZZ CON- 1
IS RADIATION FROM TROL ON THE BACK
Contrast may be THE VERTICAL CIR- SYMPTOM PANEL THESE SETS If ratio det is not
: CUIT. USE A G6BNG AS A used or electro-
seg too high cau- SOUND DETECTOR. lytic good,
sing buzz, T R u B L E alxgn sound
5 ‘ I 12
h.akaTlsgge buzlz is If sound will not
on annels, if .
not, transmitter Ve ) align replaceDet-
120V ector transformer.

may cause buzz.

3BZ6 6076

TELE-FAX SCHEMATIC, SECTION 2

E AUDIO IF AUDIO DET -
T2 T301
6 yu 13
- ) B
S '
Adjust L.O.w see E é} i If sound alignment
if buzz fades out. Lel__ does not  help
> }__l" align Video IF.
\'/ 2lx
iz - -
7 U 2 . 14
_____ 3061 (3.9 k306 220 + D u — —1
Measure a. g. c. E T " T ICBIOA

voltage at video
I.F. grids.
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1

DIGEST (A)

Adjust fine wning
and local osc.

2

Microphonic tube
in front end may
cause this. Re-
place tuner tubes.,

3

If sound traps are
used adjust them
sligh:ly.

4

It sound Dbars
change, then con-
tinue  t® adjust
traps.

SUOUND IN  1THE PIC-
TURE CAN BE RECO-
GNIZED BY THE BARS
THAT APPEAR IN THE
PIX AS THE SOUNDIS
BEING HEARD IN THE
SPEAKER. IN A NUM-
BER OF CASES THE
SOUND BARS WILL AP-
PEARAS THE VOLUME
CONTROL IS INCREAS-
ED. OTHER CASES
WILL SHOW SOUND
BARS WITH JUST A
VERY LOW SETTING
OF THE  VOLUME.

BOTH CASES HOW-
EVER INDICATE THAT
THE SOUND IS BEING
PICKED UP IN THE
VIDEO AMPS AND BE-
ING PASSED TO THE
C.R.T. THE TROUBLE
ITSELF SHOULD NOT
BE CONFUSED WITH
4.5 MCINTERFERENCE
WHICH SHOWS UP AS A
FINE GRAIN FATTERN
ON THE SCREEN.

5

If no change no-
ticed traps are
okay,

6

Bridge all filter
capacitors in the
audio strip.

7

Filter belowaudio
outputtransf amer
most likely open.

mC<<mrm-=
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AAAA

SOUND BARS
IN THE PIX

e SYMPTOM ®

TROUBLE

Motorola

DIAGRAM ©

® CIRCUIT

DIGEST (B)

SOUND BARS IN THE
PIN ARE CAUSED BY
THE SOUND BEING
PICKED UP IN THE
VIDEO STRIP. MOST
LIKELY CAUSE OF
THIS IS AN OPEN FIlL-
TER CAPACITOR IN
THE B+ LINE THAT
FEEDS THL AUDIO
STRIP. THE POOR
FILTERING THAT RE-
SULTS WILL CAUSE
THE SOUND TO FEED
THROUGH INTO THE
PIX. ANOTHER CAUSE
OF THIS TROUBLE IS
POOR ALIGNMENT IN
THE SOUND CIRCUIT
OR IN THE SOUND
TRAPS THAT ARE LO-
CATED IN THE VIDEO
STRIP. MISALIGNMENT
OF THE LOCAL OS-
CILLATOR WILL ALSO
GIVE SOUND BARS IN
THE PIX.

Bridge all filters
if not sure which
are in audio strip.

P amnn,
an
e ]

9

If filters check
okay align sound
circuit.

10

11

m=00IWn

12

13
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1

DIGEST (A)

ReplaceR.F. LLF,
and A.G.C. tubes.

Cireck—voltageon
I.F. grids.  With

this trouble it
should be almost
zero.

3
Switch set off and
check Res. to

ground from LF,
grid.

4
Res. should be
hlgh around 1

meg. Check sche-
matic if available.

THIS TROUBLEIS COM-
MON IN  CIRCUITS
WHERE SEPARATE

A.G.C. TUBES ARE
USED AS IN KEYED
A.G.C. CIRCUITS,.

TROUBLE CAN BE RE-
COGNIZED BY NEG-
ATIVE PICTURE. THIS
SHOWS EVERYTHING
THAT SHOULD BE
WHITE AS BLACK AND
EVERYTHING BLACK
SHOWS WHITE. THIS
WILL ALWAYS BE AC-
COMPANIED BY ROL-
LINGAND TEARING AS
IN LOSS OF SYNC.
NOTE THAT BLANKING
BARISWHITE INSTEAD
OF BLACK.

5

If very low resis-
tance  check for
shorted Capacitor
in A.G.C.

6

If resistance is
high on A.G.C.
line check for
open resistor,

7

If resnstance to
ground in A.G.C.
ts normal check
A.G.C. tube cit-
cuit.

mC<<mrm-=
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ROLLING-TEARING

NEGATIVE PIX

R120 2.2M

o SYMPTOM

TROUBLE

VIDEO DET
TEST gECEPT

AGC W

DIGEST (B)

WITH COMPLETE LOSS
OF A.G.C. VOLTAGE
THE R.F. AMP. AND
VIDEO I.F. TUBES ARE
AMPLIFYING WITH
MAXIMUM GAIN. THIS
WILL CAUSE THEI.F.
STAGES TO DETECT
THE SIGNAL BEFORE
THE DETECTOR AND
THE RESULTIS A SIG-
NAL OF OPPOSITE
POLARITY AT THE
DETECTOR OUTPUT.
THIS WILL ALSO
CAUSE NO SYNC. DUE
TO WRONG POLARITY
OF SYNC PULSE.THUS
ROLLING, TEARING &
A NEGATIVE PIX.

In keyed A.G.C.
Check bias on
A.G.C. tube.

&

9

Also check for
keying pulse on
plate of tube,

10

If keying pulse
missing check
back to flyback
for open lead.

11

. O
oY
I }I !’
«
<
<

AAAA
YYVY

R122 1M R12] LM

1052 R119 220 =
(RF AGC),5V

13

)

@ AAAA-
WYV

E

]
4
S

2001

R125 220K

(410

\2Kv

2 .
S| )
TN' ra o Bt

om=<00IWn

® CIRCUIT

Motorola

DIAGRAM @

Keying pulse
should be 500v
peak to peak.

12

With above checks
normal, trouble is
in I.F. circuit,

13

Suspect leaky ca-
pacitor t I.F.
grids.

TELE-FAX SCHEMATIC, SECTION 1a“-1b-1c
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DIGEST (A)

If any AGC con-
trols are used ad-
just them first,

2

Replace any AGC
R.F.otl.F.tubes.

3

Check negative
voltage across
AGC  load resis-

THIS CONDITION IN-
DICATES PARTIAL

1.OSSOFAGC VOLTAGE.

THE LOSS OF SYNC
WILL OCCUR ONLY ON
STRONG CHANNELS
SUCH AS TWOOR FOUR,
THE SETTING OF ANY
AGC ADJUSTMENT
SHOULD BE CHECKED
FIRST IN CASE IT HAS
BEEN MISADJUSTED.
IF ACONTROL IS USED IT
SHOULD BESET WHILE
WATCHING A STRONG
CHANNEL FOR THE

DIGEST (B)

WITH PARTIAL LGOSS
OF AGC THE INCOMING
SIGNAL ON A STRONG
CHANNEL WILL OVER-
DRIVE THE VIDEO IL.F.
AMPLIFIERS AND
CAUSE THE  SYNC
PULSES TO BE CLIP-
PED OFF IN THE L.F.
STAGES. THIS IN TURN
WILL CAUSE POOR
SYNC ON THESE
CHANNELS AND PIC-
TURE PULL MAY ALSO
BENOTICED.INAREAS
WHERE THE SIGNAL

AGC voltage
should be about
-4 to -6 volts.

9

If AGC voltage
low check AGC
loadresistor for a
change.

10

Inkeyed AGC sig-
nal ‘at plate of
AGC tube should

TELE-FAX SCHEMATIC, SECTION 1a-1b-1c¢

tor, be 500v p to p.
BEST PIX. STRENGTH IS WEAK
4 POOR SYNC ON COMPLETE LOSS OF
STRONG CHANNEL AGC WILL ALSO 11
CAUSE THE SAME
. o SYMPTOM °®
232 ChCCk 2eg:n CONDITION. Check correct
L.F. gnds ed by bias on keyed
el TROUBLE AOE mber
5 12
AGC voltage T%f}'a';'__‘ﬁ’“c With all above
should be tf)e T | S L- s
sa.mde at the I.F. 1 4 j' PART OF PATTERN checks nomal re-
rids as across $PT Aremox. tumr
%he AGC load. E L “ / H fer to chart ¥18.
P .Z:IC‘
6 l |$!'V‘|3:0 ’ C‘-*51= ZND VIDEO SID'V:DSO o ' 3
e V-4 o8 V-6A
18K ‘Ez 6 oy 4L -ty GDZG 200v ‘,A’ 8 ov
If the voltage is E r A Pl o
?1ffei'enlt( check i
o lea cap in
AGC line, T \Y4 IE‘ | T
! U . E 14
Coupling capa- E R

\AAS
am
~i
o
=
“-vy

citormay be leaky
to an I.F. grid.

<
p-
C-14== R-11 FC-17
a7 I ssx 110000 4138v +138V 4240
5 3 c-21
. < i
10,000
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1

Replace all syne
tubes,

2

With scope check
signal at input to
first sync tube.

3
It no signal pre-
sent, check for
open line from
sync take off
point,

4

If signal at input,
move to plate of
first sync tube,

WITH LOSS OF SYNC,
AS THIS TROUBLE IN-
DICATES PICTURE
WILL BE ROLLING
SIDEWAYS AND DOWN-
WARD AT THE SAME
TIME. IN ORDER TO
MAKE SURE THAT THIS
IS OCCURING, ADJUST
BOTH THE VERTICAL
AND HORIZONTAL
HOLD CONTROLS AT
THE SAME TIME. TO
SEE IF THE PICTURE
WILL HOLD MOMEN-
TARILY, IF IT DOES,
THEN WE HAVE LOSS
OF SYNC.MAKE SURE
THAT THE PICTUREIS
NOT NEGATIVE AT
THE SAME TIME SINCE
THAT WOULD INDI-
CATE A.G.C. TROU-
BLE.

o006

5

If no signal at
plate check plate,
screen and cath-
ode voltages,

6

Do not trouble-
shoot if a poor
signal is at plate,

7

If no signal at
plate then trouble
must be in that
circuit,

mC<<mrm-=
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COMPLETE LOSS OF SYNC

® SYMPTOM o

TROUBLE

"GEST)"B

THE SYNC TUBES
SHOULD BE CHANGED
FIRST SINCE THEY
ARETHEMOSTLIKELY
CAUSE OF THIS CON-
DITION. IF THEY DO
CLEAR THE TROUBLE
THE SCOPE SHOULD
BEUSEDSINCE IT CAN
SHOWYOU WHERE THE
LOSS OF SIGNAL IS
OCCURING.THE TROLU-

BLE CAN BE ANY-
WHERE FROM THE
SYNC TAKE OFF

POINT TO THE OUT-
PUT OF THE SYNC
CIRCUITS.

Check for signal
at grid of second
sync tube.

9

If no signal, check
coupling cap for
open or grid cir-
cuit for short.

10

If signal at grid
check for signal
at plate,

11

31002

I

of,

““““ = V7B V1A
sk 1@ | 2 38us 12 6C6T o
e 1ST CLIPPER IND CLIPPER e e
' C401, 1,02 ®F a0 R
| = |
= i
= |
o |
|
EE VIA_FOR | L1
|
!
E40] :
|
SYNC I
Motorola
® CIRCUIT DIAGRAM ©

om=00XxT WV

If none present at
plate check wol-
tage and resis-
tance of this cir-
cuit.

12

Troubleis caused
by complete loss
of sync.

13

Signal must be
lost in sync cir-
cuit use scope to
check this.

14
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DIGEST (A)

Replace all sync
tubes.

2

If tubes OK check
input to the first
sync tube.

3

This signal must
be good. If signal
is poor checkage
or video amp.

4

If good signal go
to output of first
sync tube,

THIS CONDITION OC-
CURS WHEN THE SCENE
CHANGES OR WHEN A
COMMERCIAL ISSHOWN
AND THE CAMERA
SWITCHES BACK TO
THE PROGRAM.ITMAY
ALSO BE NOTICED
THATIF VERY LITTLE
VIDEO IS ON THE
SCREEN, OR THERE IS
LITTLE MOVEMENT IN
THE SCENE, THE PIX
MAY APPEAR VERY
GOOD, WITH NO PUL-
LING AT ALL. IF
GREAT ACTIVITY IS
TAKING PLACE THEN
PIX PULL WILL BE
NOTICED.

5

If sync pulses are
suppressedat this
potnt check vol-
tage at tube,

6

If first tube is
sync sep. bias
should be - 20
volts with signal
applied

7

If grid voltage on
sync sep. is low
or zero, check
coupling cap for
cak,

NTRL WHITTIER, CALIF. U.S A

PICTURE PULL

® SYMPTOM

DIGEST (B)

THIS TROUBLE IS
CAUSED BY VIDEO IN-
FORMATION IN THE
SYNC TRYING TO
TRIGGER THE HORI-
ZONTAL OSCILLATOR.
THIS WILL NOT AF-
FECT THE VERTICAL
OSCILLATOR  SINCE
THE INTEGRATING
NETWORK WILL BY-
PASS ALL VIDEO IN-
FORMATION.USUALLY
LEAKY COUPLING
CAPACITORS IN THE
SYNC CIRCUIT WILL
BE THE CAUSE. IN
SOME CASES MISAD-
JUSTMENT OF THE
A.G.C. CIRCUIT WILL
GIVE un SAME

r—TROUBI.E _ﬂ

IF

AGC

Laub
820

NOTE: C405 NTD.ON
FOIL SIDE OF BOARD

pa

‘ Vfill

/

3BUS8

NOISE GATE,
SYKC SER
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R4{0 SR4IS €408

2100k ==470
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Admiral

m=00XIWn

-
wopiz

If signal atplate

is normal check
at grid ofsecond
sync tube.

9

Watch for loss of
amplitude of sync
pulse only.

10

Output of sync
separator should
be sync pulses
only.

11

With pix pull vi-
deo will be pres-
ent at the sync
separator output,

12

Check coucfliq
capacitor and gri

resistor of sync
sep

13
Also check for

high plate voltage
on sync tubes.

14

o

SECTION 3

TELE-FAX SCHEMATIC,



1

DIGEST (A)

In some cases a
tube is used to
amplify only the
vertical sync.

WITH THIS TROUBLE
THE PICTURE WILL
HOLD MOMENTARILY
AS THE VERTICAL
HOLD CONTROL IS AD-

DIGEST (B)

THE TROUBLE IN THIS
SYMPTOM IS LIMITED
TO A VERY SMALL
SECTION OF THE TV
RECEIVER. SOME -

Check for an J‘
resistor
from sy nc ougut
to \erncal 0s

@

TELE-FAX SCHEMATIC, SECTION 3

2 JUSTEDBUTWILL NOT S S 9
LOCK INTO SYNC. AS WHERE BETWEEN THE
THE PICTURE IS OUTPUTOF THE SYNC If
RS horizontal i
.If the:bov: tul?e MADE TO ROLL DO?»N- CIRCUITS, AND THE holding good troub.
isusedrephceic. | [ WARDS 1T ~SHOULD INPUT TO THE VER. || ble must be in
!;LAVKING EBAR NEARS TICAL OSCILLATOR.
THE BOTTOM, THIS POOR SYNC MAY GIVE
3 WOULD INDICATE ALMOST THE SAME 10
NORMAL OPERATION CONDITION AS LOSS
Turn down bright- OF , THE VERTICAL OF VERTICAL SYNC If horizontal is
ness control and SYNC. WITH LOSS OF EXCEPT THAT THE poor  too e
remove vertical VERTICAL SYNC THE check Chart on
OSC tube. PICTURE WILL ROLL HORIZONTAL WILL BE poor sync.
SLOWLY DOWN ALL VERY TOUCHY AND
THE WAY TO THE LOSS OF HARD TO LOCK IN.
4 BOTTOM. VERTICAL SYNC 1
Place scope at ®
oscillator q’xd to SYMPTOM =
check for loss of
" TROUBLE
5 . !.,'& _ —__Y.\{.:—": | Rm&\:r co-n::uncm/ / 1 2
/ 28V . 5V~CVIA;CA.P ' l 27!1. ' :,‘-(G / _—
c-oe| NS [¢ 1MEG
If a sxgréal is at Ay ﬁ : _fee 3"2'1\ L’;;] i
OSC  gri it is } 1" i $%3 3 n-30
pro bla]b y very T s0ces + I EETES L 100 L s
; I C-36
sma , ‘.5_"‘%5: ; | GBT | cosex | O
'\1 ] ‘ r I fooo [ | 1
| EEE [} SN |y ' { :
6 l 30cCPS 240V +133¢ =c-3s I3
+240v Lo o
l / t:réggi- QISTANCE A -L:‘- —— ~‘:::1.-—_¢2—4ov === |
Check for a short- H 7 H",Q,"j[",ﬁcﬁ \ J\L
. . | [ ::l—!i / 02002 | oo
ed integrator ca } b S N-2 i
pacitor. v soces * J_ \ .mg T‘ ! /” %-"a‘s T
\ \brm_non nom i s0.ce
7 U COLTIITCH e i S B G ! E 14
’ Ec-u #c -85 C-a34 Fesy _Ic—ns L e —
003y 470 1000 I 022 T 4700 (AT OSCILLATOR
If a printed inte- E R S —— ALY R
grator circuit is e
used replace it. foate T soces :
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1

DIGEST h

Adjust all hori-
zontal controls to
try and sync pix.

2

If one pix will
momentarily ap-
pear continue, if
not check Chart
No. 32

3

Replace AFC tube
and oscillator
tube.

4

After replacing
above tubes re-
adjust controls.

WITH COMPLETE LOSS
OF AFC ACTION THE
PICTURE MAY BE SLIP-
PING SIDEWAYS,OR BE
WAY OFF FREQUENCY.
THIS DEPENDS ON THE
TYPE OF AFC USED,
AND THE POSITION
OF THE ADJUSTMENT
SCREWS. IF LOSS OF
AFC ACTION IS NOTI-
CED. THEN THE HORI-
ZONTAL CONTROLS
SHOULD BE ADJUSTED
TO SEE IF THE PIC-
TURE WILL HOLD
EVEN MOMENTARILY.
IF IT DOES, IT MEANS
THAT THE HORIZON-
TAL OSCILLATOR CAN
OSCILLATE AT THE
RIGHT FREQUENCY,
AND THE AFC IS NOT
CONTROLLING  ITS
FREQUENCY

5

Check for sync
pulses to ‘the
a.f.c. tube with
scope.

6

If no sync pulses
at a.f.c. check
back to sync cir-
cuit,

7

If sync pulses
normal, check for
references wave-
shape to a.f.c.

mC<<mrm-
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£501 V10A

NO HORIZONTAL SYNC

o SYMPTOM e

TROUBLE

1 vil
2= 5EAB OR 5GH8
[~ HORIZOSC

12 6CNT

SERVICE
470K | PHASE DET Y

TES
RECEPT

Trs04 6.8K

MWW

DIGEST (B)

8

THERE ARE THREE
BASIC AFC CIRCUITS,
THE SYNCROLOCK,
MULTIVIBRATOR, AND
SYNCROGUIDE. IF
THESE AFC SYSTEMS
STOP WORKING, THEN
THE HORIZONTAL
OSCILLATOR WILL
OPERATE ABOVE OR
BELOW 15750. THI
WILL CAUSE THE PIC-
TURE TO BE OUTOF
HORIZONTAL SYNC
SINCE IT WILL HAVE
NO CONTROLLING
ACTION.ADJUSTMENTS
SHOULD CAUSE THE
PICTURE TO HOLD
BRIEFLY, IF NOT,
THEN REFER TO
CHART NO. 32.

If no reference
waveshape, check
back for loss of
pulse.

—

9

@

If waveshapes nor-
mal, check resis-
tance from a.f.c.
to OSC

If

10

multivibrator
system, check re-
sistors of equal
value in a.f.c.

11

17.5v PP
H

4.5V PP
H

R503

H C501 §4.0033  C502;/.05
& o A
& = 1KV
=z
§ =
a

® CIRCUIT

Motorola

DIAGRAM ©

syncro guide
check cathode re-
sistors of a.f.c.
tube.

12

Trouble must be
in a.f.c. or in
feed from a.f.c.
to osc.

13

14

—————
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DIGEST (A)

Try all horizontal
OSC adjusments
as hsted in digest

-

2

Switch set off and
on to check for
improvements as
adjusmments are
made.

3

Replace horizon-
tal oscillator and
any a.f.c. tubes.

4
Check for good
sync pulses to

the a.f.c.circuit,

POOR AFC ACTION
CAN BE NOTICLED
WHEN THE SET IS
FIRST SWITCHED ON,
OR AS THE SET IS
SWITCHED FROM ONE
CHANNEL TO AN-
OTHER. IN BOTH
CASES THE PICTURE
WILL GO OUT OF
HORIZONTAL  SYNC,
AND THE HORIZONTAL
HOLD MUST BLE AD-
JUSTED TOBRING THE
PICTURE BACK INTO
SYNC. THE HORI-
ZONTAL CONTROLS
SHOULD ALL BE AD-
JUSTED FIRST IN OR-
DER TO SEE IF THE
CONDITION CAN BE
CURED. MANY TIMES
ASLIGHTADJUSTMENT
IS ALL THAT IS NEC-
ESSARY.

5

Check comparison
waveshape also
.cedm% a.f.c. cir-
cuit  tro hor.
[ON1¢

6

If sync pulsesor
comparison wave-

shape are poor
che[Zl\ why.

7
O
W comparison

wave (o 0] ¢

have baF:i cai» fee!
ing af.c. cir-
cuit.

uv \

sorﬁs . I

7878 CPS
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POOR A.F.C.

o SYMPTOM o

DIGEST (B)

SOME OF THE CON-
TROLS THAT MAY BE
OUT OF ADJUSTMENT
ARE THE FOLLOWING.
HORIZONTAL HOLD.
HORIZONTAL FRE-
QUENCY. A.F.C. HORI-
ZONTAL LOCK. HORI -
ZONTAL PHASE. AF-
TER THESE ADJUST-
MENTS HAVE BEEN
MADE THE TUBES
SHOULD BE REPLAC-
ED. IF THIS DOES NOT
HELP, THEN THE
SCOPE CAN BE USED
TO CHECK FOR CO-
RRECT WAVESHAPES
IN THE AFC CIRCUIT.
THE WAVESHAPES
FOUND IN THE VAR-
IOUS AFC CIRCUITS
SHOULD BE KNOWN.,

TROUBLE

_— [R—
OSCILLATOR BOARD 1878 CPS
/, Q-ta Q-1b
V segge " Siionone s
7878CPs ‘i’!EvEL(c , I
AL cAr»on( .
(ks V-10 6CG7
? O10DE Tor iEw) HORIZONTAL OSCILLATOR 120

ANO CONTROL
r .“. —

6CG7 ner

\ i
Los —4—
- nl " R-8% ¢p
’ / 200 x a
a2v /\ /| womz eaiance é”
' e AN\ CONTROL
\ =

re7sCPs = 4 14
78YSCPS

® CIRCUIT DIAGRAM ©

Emerson

m=IQ0I WV

If sync pulses are
poor, check sync ‘ 3]
\___circuit.

9

With normal wave
shapes check re-
sistors in a.f.c.
circuit,

10

Replace all capa-
citors around
{ a.f.c. circuit,

11

=l

Be sure to check
a.f.c. filter net-
work

at grid of
hor. osc. i

12

-

In  Syncroguide
circuit, hor. Jock-
ingrange capmay

[ be bad
13

-- —

14

| -
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1

DIGEST (A)

Do not replace
any tubes since
they do not cause
this trouble.

2

Check signal aﬂ
video det. and no-
tice size of ver-
tical sync.pulse.

3

Move scope to grid
of 1st video amp.
look for decrease
or vertical sync.

THIS TROUBLE IS A
VERY MISLEADINGONE
BECAUSE THE TROU-
BLE APPEARS TO BE
IN THE VERTICAL
CIRCUIT. HOWEVER,
WE FIND THIS TROU-
BLE TO BE IN VIDEO
AMP. OR IN THE SYNC
CIRCUIT. IN MOST
CASES A DECREASE
IN COUPLING CAPA-
CITOR IS THE TROU-
BLE, OR SOMETIMES
AN OPEN 4,5MCTRAP
COIL. THE SCOPE IS A
MUST IN QUICKLY
FINDING THIS CON-
DITION SINCE WE CAN
SEE EXACTLY WHERE
THE TROUBLE IS OC-

DIGEST (B)

8

VERTICAL PHASING
OCCURS WHEN THE
VERTICAL SYNC
PULSE IS OUT OF
PHASE WITH THE ORI-
GINAL VERTICAL SYNC
PULSE SENT FROM
THE  TRANSMITTER.
THIS WILL HAPPEN IF
THE 60 CPS SYNC IS
PASSED THROUGH A
SMALL CAP. BEFORE
THE SYNC TAKE OFF
POINT OR WHILE PASS-
ING TO THE SYNC OUT-
PUT CIRCUIT. THIS
TROUBLE WILL NOT
BE CAUSED BEFORE
THE VIDEO DETECTOR.
PICTURE IS LOCKED
IN AT THIS POINT ON

In somerare cases
a decrease in
cathode cap. will
cause this condi-
tion,

9

If signal good at
grid but vertical
ts low at plate
check cathode cap.

10

If signal is nor-
mal at the sync
take off then fol
low thru sync
circuit.

(=)

CURING. VERTICAL PHASING AL AND DSUALLY "
4 NOTICED,
If vertical sync. e SYMPTOM = Look for a de-

lcfm;rlniiléer’c:;:ccilf crease In vertical
tor 4,5 mc coil, sync pulse only.

TROUBLE
5 ‘ ‘ 12

|
ol i I ‘ I ','f,' l P _ If trouble is in
b4 L2kl

TELE-FAX SCHEMATIC, SECTION 1c

Iff xllormq.ld at agnd sync circuitit will
g sow L\ e g
s A7MMF INTERNAL CAPACITOR WITN ad coupling cap.
2nd video amp. VIOEO N ot ey l sy < H P gcap
E OVESCEM V'°f°\ I E = A\ PICTURE TUBE  /,
AMPLIFIER \ /
, V-7 ... \ 17p1Pa 13
6 l et o7 | 4. '@’ 0 l ADJUST FOR OPTIBUM FOCUS .5‘_—\0“ 2'3_‘:‘ y 16KV o
UM * \ /
. . g I R-30 C-z‘ll A .
NOte lf sync. 1s -.-i.ii‘mw —i‘ I--—v— cm?n‘mc:
reduced. If so — = a3l ASSEMBLY
C{l.eck for bad S ' BALT T sy aTnae
pling . cap or . | 10 K TO B+ BOOST . . T
mc coil, ST ey T c."c*' —I'M"’*Z‘OV +240 v - : -—
__Z_"“?Gc?o"+ I I'g:o—zg Ur SETS) oV o -2V -
28 L 12V7SETS) —
7 U : 333 +12sv g 25V 10 130V v E 1 4
K——v -
180 7 i ) B
r-2s a-2¢ 21 TY oo [cres Skt
. 39K 470 .J. fooo]_ BRIGHTNESS
If sync is normal —\MX—:.T I AT S Emerson
at grid of 2nd
video amp, check
signal at plate.
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1

DIGEST (A)

Replace low volt-
age rect and dam-
per tubes,

2

If the low voltage
rectis a selenium
Refer to Chart #45

3

Measure the out-
put of the low
voltage rectifier,

4

If low, check for
input filter

%gggcxt%‘: before

replacing it.

THIS IS A COMMON
TROUBLE IN TV SETS
TODAY THAT ARE
WORKING UNDER TOO
MUCH STRESS, OR
CLOSE TOLERANCES.
THE TROUBLE HERE
IS IN MOST CASES THE
POWER SUPPLY, AND
THE LOW VOLTAGE
RECTIFIER TUBE IT-
SELF IS THE MOST
LIKELY CULPRIT.
SOME CONDITIONS
HAVE BEEN FOUND
WHERE THE DAMPER
CIRCUITOF THE YOKE
HAVE BEEN FOUND
DEFECTIVE, BUT
THESE ARE RARE
WITH A POSTAGE
STAMP RASTER.

5

Check fora large
increase in the
resistance of the
filter choke.

6

Check for correct
AC voltage at
platesofrectifier.

7

If low then power
transformer is

bad.

mC<<mrm-—
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(ON VOL CONT)

5O

POSTAGE STAMP

RASTER

SYMPTOM o

TROUBLE

THE! L + +
vigSmiTeR C801A caoxF
SU4GB BOMF SOMF
LV RECT 350v 300V

ED 250 YEL

POWER SUPPLY

DIGEST (B)

IF THE LOW VOLTAGE
CIRCUIT HAS A LOW
OUTPUT THEN THE
HEIGHT AND WIDTH
WILL BE AFFECTED
THE MOST  SINCE
THESE RUN WITH
CLOSE TOLERANCE
ON THE VOLTAGE AP-
PLIED. IT MAY BE
FOUND THAT THE
HEIGHT CAN BE AD-
JUSTED TO COVER
THE SCREEN BUT THE
WIDTHWILLNEVER BE
ABLE TO DO IT WITH
LOW B+.IN A NUMBER OF
SETS THE HORIZON-
TAL AND VERTICAL
OUTPUT TUBES ARE
OPERATED BY THE
VOLTAGE THAT IS
SUPPLIED FROM THE
DAMPER TUBE. IN
THESE SETS THE DAM-
PER CIRCUITWILL AL-

SOCAUSE THE TROUBLE.

If the correct vol-
qe is at the low

voltage  output,

check below.

9

Findoutif damper
feeds the vertical
output and hori-
zontal,

10

If it does then
check damper ca-
thode circutt for a
leaky capacitor.

11

® CIRCUIT

P Felef ] 3

Motorola

DIAGRAM ®

S
H
o
O
T
E
R

Also replace all-
Horizontal sweep
tubes,

12

Replace yoke or
flyback as a final
possibility.

13

14

®
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1

DIGEST (A)

Make sure there is
al120 cps pulland
not a 60 cps pull,

2

Count the number
of variations from
top to bottom of
pix.

3

Photograph shows
a 120 cycle pull.

4

If a 60cps pull is
noticed refer to

Chare #45,

5

If the pull chang-
es as the scene
changes then ref-
er to Chart #22,

6

Bridge all elec-
trolytic  capaci-
tors with known
good ones.

1

WITH A 120 CYCLE
PULLIN THE PICTURE
THE TROUBLE MUST
BE IN THE POWER
SUPPLY SINCE THIS IS
THEONLYPLACEIN A
A TV SET THAT HAS
120 CYCLES IN IT. IT
SHOULD BE SIMFLE
TO TELL IF THERE IS
THIS CONDITION OC-
CURING BECAUSE A
CLOSE CHECK ON THE
SIDEOF THE PICTURE
WILL SHOW IF THERE
ARE TWO VARIATIONS
IN THE PULL FROM
THE TOP OF THE PIC-
TURE TO THE BOT-
TOM. IF ONLY ONE
VARIATION IS NOTI-
CED THEN THE TROU-
BLE MUST BE CAUSED
BY A 60 CYCLE HEAT-
ER TO CATHODE
SHORT.

7

This should be
done one at a
time.

mC<<mrm-

NTRL WHITTIER, CALIF.US A

120 C.P.S. PULL

® SYMPTOM o

DIGEST (

IN AFULL ¥AVE REC-
TIFIER CIRCUIT THE
INPUT FREQUENCY IS
DOUBLED BY THE RE-
CTIFYING ACTION IN
THE FOWER SUPPLY.
WITH A 60 CYCLE IN-
PUT TO THE POWER
SUPPLY OF A TV SET
WE WILL END UP WITH
120 CYCLE OUTPUT.
IF POOR FILTERING IS
TAKING PLACE, THEN
A PULL WILL BE NO-
TICED IN THE PIC-
TURE. THIS TROUBLE
THEREFORE MUST BE
CAUSED BY AN OPEN
FILTER IN THE B +
CIRCUIT.

[ |

When open filter
is bridged pull
will clear.

9

Be sure to use
same values as

ones in set.
L —

10

It was found that
in some cases
wron g values were

TROUBLE

B+ + B+

I 40MF OMF
vie  _L ao0v 400V
53 < =

LV RECT

Tl v Eﬁm __________ 7 1801 E8OS
A~ 1l OAMP
80 0
. THERMALF £ 287 SLo-BLO
‘ SWITCH C801A C8015+ [m}
3 ;
l 2

4,

POWER SUPPLY

1-1/2" w26
COPPER WIRE

Motorola

® CIRCUIT DIAGRAM ©

LR LR

S
H
o
O
T
E
R

Lused.
11

—

Check manufactur-
ers schematic tor
correct values,

—_———d
12

Be sure B *t is
wired correctly.

13

14

-

TELE-FAX SCHEMATIC, SECTION 3-4



1

If smoking,arcing, I
oroverheating
switch set off.

2

Measure the
amount of resis-
tance from recti-
fier cathode to B-

3

Should be more
than 20,000 ohms,
with short will be
less.

- ——

4

With ohm meter at
cathode remove

rectifier tube.

5

Iflow reading now
increases recti-
fier tube is bad.

6

DIGEST (A)

ONE OF THE MOST
COMMON TR CUBLES IN
THE B + CIRCUIT IS A
SHORT. THIS OCCURS
SO MANY TIMES BE-
CAUSE OF THE MANY
SECTIONS THAT THE
B+ MUST FEED. IN
MANY  CASES THE
SHORT WIL'L CAUSE A
FIRE TO BREAK OUT
UNDER THE CHASSS
AND THE REPAIR BILL
IS QUITE HIGH. WHEN
A SHORT IS IN THE B +
LINE THE LOW VOL-
TAGE RECTIFIERWILL
ARC INTERNALLY OR
SOME RESISTORS IN
THE CIRCUIT WILL
OVERHEATAND START
TO SMOKE.AS SOON AS
THESE CONDITIONS
ARENOTICEDTHE SET
SHOULD BE SWITCHED
OFF UNTIL THE TROU-
BLE IS FOUND.

if no effect is
noticed move me-
ter to far side of
filter choke.

-
-

Resistance will
rrobab y go down.

increases
checkinput filter.

mC<<mrm-
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TROUBLE
P

LOW VOLTAGE
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v-18
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INB +

DIGEST (B)

THE MOST IMP ORTANT

THING TO KEEP IN
MIND WITH A SHORT IN
THE B + LINE IS THE
NORMAL RESISTANCE
THAT IS MEASURED
FROM THE CATHODE
OF THE RECTIFIER
TUBE = TO COMMON
NEGATIVE. IN MOST
CASES THIS IS A 20,000
OHMS OR MORE. IF
THE SHORT IS PRE-
SENTTHENA READING
OF FROM ZERO TO A
FEW THOUSAND OHMS
MAY BE FOUND. WITH
SUCH A LCW RESIS-
TANCE IN THE CIR-
CUITALARGE AMOUNT
OF CURRENT WILL BE
FLOWING RESULTING
IN OVERHEATING OF
RESISTORS OR AN ARC
IN THE RECTIFIER
TUBE. THE POWER
XFMR ITSELF MAY
START TO SMOKE.

e 4- 288 V SUPPLY
R~-05

1 220
r r—m_T—" +240V SuPPLY
sw

Ic—u ='c-eo x'c-eo
8OMF BOMF I‘OIF

Vit

HEATERS ON PRINTED
CIRCUIT BOARD

113 YOLTS AC ONLY
socrs

® CIRCUIT

erson

DIAGRAM )

m=Q00IT W

———— —

’ Follow all leads

| from the filter
choke with ohm-
meter.

. - —_

9

Look for decrease
in resistance un-
til lowest reading,.

10

Lowest reading
may be zero, or
just a few ohms.

"

Remove all parts

connected to this
oint and check
or short.

12

Shortin focus con-
trol, yoke, or fil-
ter capacnor are
common.

13

Follow path of
least resistance
to locate bad
part.

-

14

—

—
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1

DIGEST ‘A)

Voltage output
from a set with
seleniums is
about 265v.

2

If the output vol-
tage is normal
trouble is else-
where.

3

Make sure that the
pix does not have
a 60 cycle pull.

4

Seleniums are half
wave rectifiers

thus 60 cycle pull.

A LARGE NUMBER OF
TV SETS TODAY ARE
USING SELENIUM RE-
CTIFIERS AS A MEANS
OF OBTAINING THE
LOW VOLTAGE. THIS
ISA CHEAPER METHOD

N THE USUAL

o>

SELENIUM RECTIFIER
SHOULD LAST THE
LIFETIME OF THESET.
IN MOST CASES HOW-
EVER THE SELENIUM
ISMISUSED IN THATIT
IS OFTEN PLACED
UNDER THE CHASSIS
WHERE THE MOST
HEAT IS PRESENT
AND THE MILIAMP
RATING IS AT A MINI-
MUM. MOST COMMON
TROUBLE IS LOW
OUTPUT VOLTAGE
CAUSING NOT EN-
OUGH WIDTH.

5

If pull is noticed
with lack of width,
check filter cap
for open.

6

With low output
voltage, and no
pix pull, replace
seleniums.

7

There is no good
check for seleni-
iums except re-
placement.

mC<<mrm-
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o SYMPTOM o

TROUBLE
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CIRCUIT
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DIGEST (B)

8

SELENIUM RECTIFIERS
ARE MADE BY COAT-
ING A PLATE OF IRON
WITH A LAYER OF
SELENIUM AND PLAC-
ING A NUMBER OF
THESE PLATES IN
. IF THE CUR-

PASSING
THROUGH THE PLA TES
IS SMALL ENOUGH
FOR THE PLATES TO
REMAIN COOL THEN
THE REC TIFIER
SHOULD LAST FOR
MANY YEARS.ITISAL-
WAYS ADVISABLE TO
REPLACEA SELENIUM
RECTIFIER WITH A
LARGER CURRENT
RATING THAN WAS
USED IN THE SET, IF
THE SPACE IS AVAIL-
ABLE, THAT IS, FOR
EXAMPLE, A 250 MA
CAN BE 'REPLACED
WITH A 300 MA.

Side of selenium
marked + is the
cathode.

©

9

Replace both se-
leniums to be
safe.

10

Try to replace
with larger milli-
amp rating,

| I

VHF TUNER

[mm——e e m——
\74 vl

! C808 4pyn 5AK7A

1® M

t

AT i1
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POWER SUPPLY

DIAGRAM ©

C814).0015

RGO 2.2M
CRTMIG  CHASSIS
FRAME

2KV| 1soraTion
NETWORK

om=00ITwn

Motorola

If there is no B +
and seleniums are
normal.

TELE-FAX SCHEMATIC, SECTION 4

12
Replace electro-
lytic  cap. in
series with AC
line,

13

14




DIGEST (A)

Check valueof re-
sistor In focus
circuit,

2

Focus pot may be
open, check care-
fully.

3

Disconnect focus
coil and check
its resistance,

MANY OF THE LATER
MODEL RECEIVERS
HAVE NO FOCUS AD-
JUSTMENTS AT ALL
AND DEPEND UPON
VOLTAGE APPLIED TO
THE FOCUS ANODE OF
THE CRT FOR COR-
RECT FOCUSING.
THESE ARE ELEC-
TROSTATIC FOCUS CRT
ANDMAY CAUSE POOR
FOCUS DUE TO IN-
TERNAL ARCING IN
CRT. IN OTHER CASES
WE FIND FOCUS AD-
JUSTMENTS ON THE
NECKOF THE CRT AND
IN STILL OTHER
CASES WE HAVE A
FOCUS CONTROL ON

DIGEST (B)

WITH POOR FOCUS NO-
TICED ALL ADJUST-
MENTS SHOULD BE
TRIED FIRST. THE
FOCUS COIL ON THE
NECK OF THE CRT
CAN BE MOVED TO
AND FRO TO SEE IF
BETTER FOCUS CAN
BE OBTAINED. IF
THESE ADJUSTMENTS
DO NOT HELP THEN
RESISTANCE CHECKS
SHOULD BE MADE IN
THE FOCUS CIRCUIT.
SOME RECEIVERS
HAVE THE FOCUS
CONTROL IN THE
AUDIO OUTPUT CIR-
CUIT AND TROUBLES
IN THE AUDIO WILL

If focus pot in
audio circuit
check audio tube.

1

9

Measure bias on
audio output tube.

10

Coupling capaci-
tor to audio output

gridmay be leaky.

®

4 THE BACK OF 'THE FEOR FOEUS CAUSE POOR FOCUS 1
CHASSIS. RESISTORS IN THE
. . L SYMPTOM o FOCUSCIRCUITOFTEN
Check resistor in CHANGE VALUE. Cathode tesistor
parallel with of audio output
may have changed
focus pot. T R o U B L E value.
5 12
#3a
Check B + for 20% T If all checks are
tolerance. Sv4-6 normal, replace
LV RECTIFIER .
E focus coil.
8 , 380v { poces
® L Tﬁwﬁnl '
4$0v = R83
270w

i .
If B+ islow refer E l L{ In CRT with elec-
to chart #42 S - s COWECT 10 4.8, O C PHICKEVER tr}?stlz:uc 1 o
) v . ’ PROVDES BEST FOCUS ‘f: oce: < p‘:g tage on

gﬁg Y } -t oy |
7 U S 1 - 14
- X X [ —_ C-_
E L& t422
Check for schema- FOCUs I‘?ﬁ" CRT with electro-
tic changes made “ static focus may
by manufacturer. sl g‘;}ir be bad.
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1

DIGEST (A)

With set on check
to see if tubes
are lit,

2

If tubes are not
lit then trouble is
in the AC input.

3

Plugmay be brok-
en, line may have
open (fuse).

4

Switch contacts
may be bad so
jump switch,

WHEN A TV SET HAS
NO RASTER PIX OR
SOUND THEN TROU-
BLE IS IN THE AC IN-
PUT CIRCUIT OR THE
B+ CIRCUIT. MOST
COMMON IS THE B +
LINE SINCE IT FEEDS
ALL OF THE CIRCUIT
AND SO MUCH STRESS
IS PLACED ON IT. IF
THE TROUBLE IS IN
THE AC LINE THEN A
BAD PLUG OR BREAK
IN THE LINE CORD IS
USUALLY THE FAULT.
SOME TIMES WE FIND
THAT ON-OFF SWITCH
MAY BE DEFECTIVE.
A QUICKWAY TO TELL
IF THE TROUBLE IS IN
THE AC LINE ISTO
SEE IF THE TUBES
LIGHT, IF THEY DO
THEN THE TROUBLE

ISNOT IN THE AC CIR-
CUIT.

5

Transformer may
be bad,checkresis-
tanceof windings.

6

In series filament
setcheck all tube
filaments.

7

If all tubes light,
check fuse, rep-
lace rectifier.

mC<<mrm-
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TROUBLE
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DIGEST (B

IF THERE IS AN OPEN l
IN THE AC INPUT CIR-
CUIT TO THE TV SET
THEN OF COURSE
THERE WILL BE NO
RASTER OR SOUND.
ALSO IF THE B + LINE
IS OPEN IN ONE WAY
OR OTHER THEN THE
SAME CONDITION WILL
RESULT. THE REC-
TIFIER TUBE ITSELF
IS THE MOST COMMON
DEFECT UNDER THESE
CONDITIONS., WITH
THE NEW SERIES FILA-
MENT SETS ON THE
MARKET IF ONE OF
THEM OP ENS THEN WE
WILL HAVE ALL THE
TUBES OUT BECAUSE
THE FILAMENT CIR-
CUIT WILL NOW BE
OPEN.

8

May be short in
B + line. Check
Chart No. 44,

9

Measure B *+, if
normalorhigh, sus-
pectopen in B +.

10

Follow B t,along
line until no B +,

- —e e

11

Open filter choke
or speaker field.

12
|
I If no B tand tube
is good, check
transformer,
13
14

®
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DIGEST (A)

See if HV is pre-
sent by arcing
anode cap to
chassis.

2

If HV is present
measure it If
enough refer to
Chart No. 15.

3

If no arc check
for arc at cap.

of HV rectifier.

4

If arc at this
point refer to
Chart #3g8, With
no arc replace
horizontal tubes.

]
THE LOSSOFSWEEP IN

THE HORIZONTAL CIR-
CUITWILL CAUSE THE

LOSS OF HIGH VOL-

TAGE IN MOST CASES.

THIS OCCURS BECAUSE
THE HORIZONTAL

SWEEP CIRCUIT CRE-
ATES THE HIGH VOL-

TAGE BY MEANS OF

FLYBACK ACTION IN

THE HORIZONTAL

OUTPUT TRANSFORMI-
ER. THIS NOW MEANS

THAT THE TROUBLE

CAUSING NO SWEEP

WILL ALSO CAUSE NO

RASTER TO BE SEEN.

LOSS OF RASTER MAY

BE TROUBLE IN THE

HIGH VOLTAGE CIR-
CUIT ITSELF OR THE

HORIZONTAL SWEEF,

OR EVEN THE C.R.T.

FIRSTCHECK WILL IN-
DICATE WHICH SEC-
TION ISAT FAULT.

5

Place
grid of Hor. out-

scope to

put tube.

6

With NO signal at
this point place
scope at output
of Hor. osc.

5

If no output at
osc check voltage,
resistance or pos-
sible open cap-
acitor.

mC<<mrm-—

NTRI WHITTIER CAIIF 11 S A

DIGEST (B)

NO RASTER

o SYMPTOM

-

IN ORDER TO DE TER-
MINE IF THE C.R.T. IS
THE CAUSE OF NO
RASTER A UICK
CHECK CAN BE MADE
FOR HIGH VOLTAGE
IF NONE IS PRESENT
THEN THE CHANCES
ARE THAT THE C.R.T.
IS O.K. FURTHER
CHECKS MUST NOW BE
MADE TO DETERMINE
IF THE HIGH VOL TAGE
ISAT FAULT OR THE
HORIZONTAL SWEEP.
ONE OF THE SIMPLE
WAYS IS TO SEE IF AN
ARC CAN BE OBTAIN-
ED AT THE CAP OF
THEHVRECTIFIER. IF
NONE AT THAT POINT
IT IS MOST LIKELY
THAT THE TROUBLE
LIES IN THE HORI-
ZONTAL SWEEP CIR-
CUIT. USE OF THE
SCOPE WILL NOW DE-
TERMINE THE DE-
FECTIVE STAGE.

8

With signal at
grid of  output
tube

should be
70-120 pp.

9

If very low check
all components in
hor, osc.

L — — ==

10

If nomal check
hor. output cir-
cuit voltage and
resistance.

11

’ Remove all caﬁa-

TROUBLE

TBIS CPS

v-19
21CBP4A
ION TRAP

\

I MORIZONTAL OUTPUT

6DQ6A0RE6 DQ6oR

.
3000
v-12
1B3GT
HIGH VOUT
RECTIFIER
’

'AC'ORY ADJUST |
1IZONTAL |
CENTERING

&
l | 800ST ’ 50V

2w
‘L g | +590V
lov
+230V
800ST O
R-85 +590V ¢ _s¢ GT
4 s0x (i aMPER
HORIZONTAL
1 MOLD CONTROL |
= —— | e
zcov |
+260 v —8—f Nz‘ L-13 | 680
10 un L8 L e
T | 31 mas I TH
+ contaoL

[————]
"“. e —= M-2

CIRCIIT DIAGRAM ©

| ba ck

l now!

from

citors -
try for HV

12

Remove leads
from flyback to
vemcal or a.f.c.
Try for H

13

If HV with leads
removed check
disconnected
leads for short.

14

Remove yoke, if
HV now rep ace
yoke. If, n
replace flyback

®
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1 DIGEST (A)
Switch on set and THERLE ARE MANY CAU-
with brightness SES OF NO RASTER RAN-

controlat max ad-
just jon trap,

2

It ion trap does
not bringin raster
remove anode cap
and arc to chassis.

3

If no arc is no-
ticed then trouble
- shoot H.V. cir-
cuitin Chart #39,

4

If arc is present
and indicates en-
ough H.V.recheck
ion trap.

GING FROM HORIZONTAL
OSCILLATOR  TROU-
BLE TO A BAD C.R.T.
THE CAUSE MUST BE
FOUND AS SOON AS
POSSIBLE. IN THIS
SHEET WE WILL DE-
TERMINE IF THE
TROUBLE ISIN THE H.
VOLTAGE CIRCUITS
OR IF THE C.R.T. IS
DEFECTIVE AND AS-
SUME THAT THE
TROUBLE IS THE
C.R.T.FOR TROUBLES
IN THE HIGH VOL TAGE
REFER TOCHART ¥#39,

5

Measure bass pin
voltageson C.R.T.

6

Grid O volts ca-
thode 0-100V and
screen about
300V.

-

If these voltages
are normal once
again check ion
trap.

mC<<mrm-
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NO RASTER

® SYMPTOM °

TROUBLE

SOCKET)
s

DIGEST (B')

IN CASE OF A BAD
C.R. T, CAUSING NO
RASTER THE TROUBLE
MAY BE OPEN FILA-
MENT OR LOSS OF
EMISSION OF C.R,T.IT
SHOULD ALSO BE RE-
MEMBERED THAT AN
INCORRECT SETTING
ON THE ION TRAP
WILL ALSO CAUSE
THIS CONDITION AND
INCORRECT VOLTAGES
AT THE BASE OF THE
C.R.T.

1

8

If jon trap does
not help then
C.R.T.is bad.

9

Some C.R. T.boos- ]
ters are available
but in this case
may not help,

@

—-cz'ml
g 1%
8 8 Jg
g -
S.
et
1L
= ?
Motorola
® CIRCUIT DIAGRAM ©
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1

DIGEST (A)

Remove HV lead
and arc to chassis,
if arc present re-
fer to Chart #15.

2

If no arc at anode
lead, check for arc
with pencil at HV
Rect. plate.

3

With an arc at
this point replace
HYV rectifier.

4

If no HV now
check, HV filter
capacitor and re-
sistor at base of
tube.

WITH NO HIGH VOLTAGE
APPLIED TO THE CRT
THERE WILL BE NO RAS-
TER ON THE SCREEN

BE NORMAL, UNDER
THESE CONDITIONS THE
TROUBLE MAY BE IN
THE HORIZONTAL
SWEEP CIRCUIT, OR IN
THE HIGH VOLTAGE CIR-
CUIT. IN ORDER TO DE-
TERMINE ~ WHICH OF
THESE TWO STAGES ARE
AT FAULT A FEW SIMP-

MAINLY OF CHECKING
FOR AN ARC FROM THE
HV LEAD TO CHASSIS
AND FROM THE CAP OF
THE HV RECTIFIER. IF
NO ARC IS NOTICED AT
THE CAP OF THE HV
RECTIFIER, THEN THE
TROUBLE WILL BE IN
THE HORIZONTAL
SWEEP CIRCUIT WHICH
IS COVERED IN CHART
NO. 36.

5

Also check for
poor solder and
dirt at HV rect
base.

6

Resistorin series
with anode lead
may be bad.

7

Make sure anode
leadis not broken.

NO H.Y. SOUND OK

DIGEST (B)

0

LOSS OF HIGH VOLTAGE
IS A COMMON TROUBLE
THAT IS MOST OFTEN
CAUSED BY TUBES.IF IT
IS CAUSED BY A DEFECT
IN THE HV__dRCUIT
ONLY, THEN THE ONLY

TH

TIFIER. WITH NO ARC
AT THE PLA1E OF THE
HV RECTIFIER THE
TROUBLE B IN THE
HORIZONTAL SWEEP
CIRCUIT SINCE THE HV
5 DEPENDANT ON THE
SWEEP SECTION WORK-
ING. IF AN ARC IS
FOUND AT THE PLATE
OF THE HV RECTIFIER
AND NO HV IS FRESENT
AT THE CRT THEN THE
TROUBLE IS LIMITED TO
THE HV SECTION. COM
MON TROUBLES ARE,
BAD RESSTOR IN REC-
TIFIER CATHODE, HV
FILTER CAPACITOR
SHORTED AND OF
COURSE THE HV REC-

Fl?_still no érc at ]

no arc at HV
rect plate remove
lead to cap and
try for arc on
ca

9

loose lead refer
to Chart #3(6.

10

If arc is at loose
lead then replace
HV rectifier.

11

mC<mrm-
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If still no HV
then check filter
capacitor and re-
sistors at base.

12

.3_150 check lé‘or
irt, r solder
or brmn anode
lead.

14
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1

DIGEST (A)

Turn up bright-
ness control and
adjust ion trap.

2

Measure HV with
an HV probe.

3

If low HV refer
to Chart #39,

4

With normal HYV
Measure CRT

A WEAK RASTER IS A
VERY COMMON TROU-
BLE IN TV SETS. THE
CAUSES ARE MAINLY
A WEAK CRT OR NOT
ENOUGHHV.IF A WEAK
CRT IS THE TROUBLE,
THEN THE CRT
SHOULD BE REPLAC-
ED.A NUMBER OF CRT
BRIGHTNERS ARE ON
THE MARKET THAT
CAN RESTORE THE
CRT TO A FAIRLY
NORMAL CONDITION,
BUT IN MOST CASES
IT SHOULD BE MEN-
TIONED TO THE CUS-
TOMER THAT THIS IS
A TEMPORARY MEA-
SURE AND THAT THE
PIX MAY BE WEAK
AGAIN IN A FEW
MONTHSAT THEMOST.
IN ALL CASES IT IS
FAR BETTER TO RE-
PILLACE THE CRT.

DIGEST

WEAK RASTER

SYMPTOM

THE CAUSEOF A CRT
BECOMING WEAK IS
LOW EMMISSION OF
THE ELECTRONS IN
THE CRT ITSELF.THIS
ISCAUSED BY A COAT-
ING THAT FORMS ON
THE CATHODEOF THE
CRT THAT CUTS DOWN
ON THE ELECTRON
FLOWIN THE TUBE. A
CRT BRIGHTNER
GIVES A SLIGHTLY
HIGHER HEATER VOL-
TAGE TO THE TUBE
WHICH OF COURSE
WILL INCREASE THE
ELECTRON FLOW IN
THE TUBE. IF THE
CAUSE OF A WEAK
RASTER ISLOWHYV &
A BRIGHTNEROR BOO-
STERASIT IS CALLED
IS USED THEN THE
RASTER WILL GET
BRIGHTER WITHOUT
CURING THE TROUBLE.

0000,

In some casesthe
%:1 may vary with

ebrightness
control,

9

In that case grid
should vary from
0 o - 100v.

10

If base voltages
are normal re-
place ion trap.

1"

If new ion trap
does not help re-

©

TELE-FAX SCHEMATIC, SECTION 1c¢-5

base voltages. L E place CRT.
| A;IPDl‘o[R
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5 l Te /22‘63» | 12
FIEITE Ly |
SEEL g | oy 2
~ . 250 zsn “w
Grid voltage Jligav o s . A booster may be
should be zero. I = 1Y : m,f"s’fé Risx %’””" s used to see its
I Tov 2 1 & + v 2 T — -
R-95 ‘ (M Lo . B \7BZP4 effect on CRT.
i 7y C-32= | T {NO 10N
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1 DIGEST (A) DIGEST (B) 8
LOW H.V.WILL USUAL- IF A LOW AMOUNT OF If lowHV,replace
Readjust_the ion LY CAUSE A WEAK HV IS APFLIED TO HV rerct,tfow ol @
age tect, and a
TP o ke RASTER TO BE ON THE SECOND ANODE jage tect, and al
THE CRT. AND IN glgEgH%ILCRTBgH&EKAé |
MANY CASES WILL BE ILL
2 CAUSING BLOOMING. BECAUSE THE FORCE 9
THIS CONDITION OF THE ELECTRON
MAKES THE RASTER BEAM STRIKING THE —
SEEM TO SWELL OUT PHOSPHOR =~ SCREEN Take voltage and
Remove the HV AS THE BRIGHTNESS WILL NOT BE STRONG resistance check
anode lead and CONTROL IS INCREAS ENOUGH TO ILLUMI on horizontal out-
with a HV probe 0 : NATE THE SCREEN TO put tube,
measure the HV, ED. THIS CONDITION S O L_
MAY BECOME SO BAD - -
NESS THE CAUSE OF
3 THAT THE RASTER BLOOMING ALONG 10
WILLCOMPLETELY WITH A WEAK RASTER R
FADE OUT. SOME SIM- WILL OCCUR BECAUSE o
The HV should be PLE CHECKS WILL THE SMALL AMOUNT Output circuit may
measured with the SOON TELL IF THE HV OF CURRENT FLOWING have increased
HV lgad discon- IS AT FAULT, AND IF THROUGH THE HV CIR- e ey
cted. 5 »
= TURION AND VOLTAGE HV EVEN MOREAND IN -
4 CHECKS WILL IN MOST LOW H. V. SEVERE CONDITIONS 11
CASES 1.OCATE THE THE HV WILL DROP 11'0 ,
TROUBLE. A DEFECT- A POINT WHERE IT =
IVE CRT WILL GIVE THE L SYMPTOM e WILL NOT BE ENOUGH Check  resistors
For a 10" CRT AS TO LIGHT THE CRT AT at_base o re-
thocr HV should be SiAOhl“i{i%(.)NDI'I'ION ATl ctifier for in-

from 7-9 kv. . T R o U B L E .ic:ease. .
5 460 PUSE f ;:V_ 12
6DQ6A ! Unomz‘ [ .

Q Lo
Fora 16'' CRT HORIZ, OUTPUT }4/ | Replace HV filter

the HV should be w—t— cap as the old
180V
/ HORIZ.

TELE-FAX SCHEMATIC, SECTION 57

from 12-14 kv, E IG3GT H Lone may be open,
H.V. RECTIFIER _— - —
7 V406
° L e ) Vo) 13
um/m — _—
H r——=""
2 tT4028 k
" i t o Replace flybac
fh“ l:Vzil l?inI E l: E as the old one
e shou D
from 14-16 kv. v o8 i E ' T may be weak. |
lo YEL | 1% LA - —
7 U l a0 “{’_‘;_ L i E 14
| ; 011215 v405 sy R B -
E il ,.'m% ; Y 6AX4GTA/B R
If the HV for the I
CRT appears to e L'L_x__‘“'] orR 6DE4
bcnorma then re- L =
fer to Chart #17, B
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1

DIGEST (A)

If arcing is no-
ticed remove set
from cabinet.

2

Check for poor in-
sulation on HV

lead to CRT.

3

Clean HV lead
and place as far
from chassns as
possible.

4

Remove HV cage
and clean dirt
from base of HV
rectifier.

VERY OFTEN HV ARC-
ING OCCURS IN TVRE-
CEIVERS. THISARCING
WILL OCCUR MORE
OFTEN IN THE SUM-
MER TIME DUE TO
HUMIDITY IN MANY
AREAS. THE ARCING
MAY BE NOTICED AS
THE SET IS FIRST
SWITCHED ONOR DUR-
ING THE TIME THE
SET IS PLLAYING. ARC-
ING MAY REMAIN DUR-
ING THE ENTIRE TIME
THE SET IS ON AND
WILL CAUSE A NUMB-
ER OF FLASHES TO
CONTINUALLY BE
SEEN ON THE SCREEN,
THIS IS VERY ANNOY-
ING TO THE CUSTOM-
ER AND THE SET
SHOULD BE CHECKED
CAREFULLY FOR THIS
TROUBLE BEFORE
SENDING BACK AS A

| FINISHED JOB,

H.V. ARCING

® SYMPTOM °

TROUBLE

T402

—

DIGEST (B)

HV ARCING USUALLY
OCCURS AT THE BASE
OF THE HV RECT. DR
IN THE FLYBACK IT-
SELF AND IN ORDER
TO SEE THE ARCING
IT MAY BE NECES-
SARY TO TAKE THE
SET INTO A COMPLE-
TELY DARK ROOM AND
WATCH THE HV SEC-
TION. THERE ARE
MANY HV SPRAYS ON
THE MARKET THAT
MAY BE USED TO
CLEARUP THIS TROU-
BLE BUT IN MOST
CASES IT HAS BEEN
FOUND THAT TO RE-
PLACE THE DEFEC-
TIVE PART IS BY FAR
BEST SOLUTION.DUST,
DIRT, AND POOR IN-
SULATION ARE THE
MOST COMMON CA USES
OF THIS TROUBLE,

Arcing may be
caused by a crack -
ed resistor in HV
rectifier base,

9

If arcing 1s in
flyback a" HV in-
sulating spray
may be tried.

10

},f spray does Hot
a new -
bacﬁ should be

used.

11

In a number of
cases an arc may
beheard as setis
switched on.

TELE-FAX SCHEMATIC, SECTION 5

5 1IG3GTor WORIZ_ | oeruecTion vore  WA! iy 12
HORII H.V. RECTIFIER g, Th
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Clceian N fll(}’baka T s cause of a ﬁ?or
an chec ot . ! contact roundin
: uomz oumn r 1 8
pointed ~ solder 3700 [ 'Ig
connections. E { : H
i
[]
6 ! : LG VIEw e ) 13
I. 9.58 ' ‘ ’
18l 12AX4 8 CAunion: SEE MVEFORK
' m : DATH BEFORE MEASURINT.
If pointed solder £:26 ' GTA/B~ ¥ VILTICE READINGS WILL This is done by a
p i awn VARY WK SETTING OF Pflﬂ touching
joints are found ; PE CONTRULS. B-RT
round them or re- iy Va0 -' p F voLuee READIGS U :n'n outer
solder, v o ! _ “51 VARY DUE T9 T coaung.
! ! RUMING fm o oz,
cnin | > (eroy uv ost. vao
7 i ' YELLOW 1 HEASURED vy 14
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Readjust ion trap
for max. bright-
ness.

b

—
Replace HV Rec-
tifierandlow vol-
tage rectifier.

DIC-EST

BLOOMING IS A COND-
ITION THAT CAUSES
THE RASTER TO EN-
LARGE AND GETWEAK
AT THE SAME TIME.

| WITH A VERY BAD

3

Replace all hori-
zontal sweep
tubes.

4

RemoveHYV anode
lead from CRT
and measure HV.

CASE THE RASTER
WILL COMPLETELY
DISAPPEAR WI TH MAX-
IMULMSETTINGS OF
THE BRIGH TNESS CON-
TROL. THIS SHOULD
BE TAKEN INTO CON-
SIDERATION  WHEN
TRYING TO GET A
RASTER BY DOING
THE FOLLOWING. AD-
JUST ION TRAP WITH
THE BRIGHTNESS SET
AT MAXIMUM, THEN IF
NO RASTER IS NOTIC-
ED DECREASE THE
BRIGH TNESS CONTRO L
SLIGHTLY AND RE-
ADJUST ION TRAP.

5

For a 10’ CRT
the HYV should be
from 7-9 kv.

6

For a 16’ CRT
the HV should be
from 12-14kv.

7

For a 21’ CRT
the HV should be

from 14-16kcv.

BLOOMING

® SYMPTOM [

TROUBLE

Di A)
- - — ‘ o

(

NTRL WHITTIER, CALIF U S A
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E = Pz 3| 5T
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v .'-‘.EEE BLY
2 [ g
C516'\.04  ORN
U |
E T.l T.l
Motorola
® CIRCUIT DIAGRAM ©
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DIGEST (B)

IF WE HAVE INSUF-
FICAENT HV AND THE
BRIGHTNESS CONTROL,
IS ADVANCED, THE
CURRENT PASSING
THROUGH THE CRTIS
INCREASED AND THE
CURRENT IN THE HV
CIRCUIT WILL IN-
CREASE ALSO, SINCE
THE BEAM CURRENT
OF THE CRT MUST
PASS THROUGH THE
HV CIRCUIT IN ORDER
TO RETURN TO THE
CATHODE OF THE
CRT. THIS WILL NOR-
MALLY LOWER THE
HV ABOUT IKV, IF
THE HV IS LOW TO
BEGIN WITH THEN A
GREAT EFFECT WILL
BE NOTICED ONTHE
WIDTH AND BRIGHT-
NESS.

8

If the HV for the
sizecrt i s nomal

_then CRT is bad.
9

If HV is low refer
to Chart #39,

10

11

12

13

(4)

TELE-FAX SCHEMATIC, SECTION 5-7
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1

DIGEST (A)

Replace the ver-
tical Oscillator
and output tubes.

2

With scope check
fora signal at the
grid of the ver-
tical outpurt tube.

3

If none present
move to the other
side of coupling
capacitor.

4

[f none at this
point_ oscillator
circuit is not
working.

THIS IS ONE OF THE
EASIEST SYMPTOMS
TO RECOGNIZE SINCE
ALL THAT WILL BE ON
THE SCREEN IS A
STRAIGHT, HORIZON-
TAL LINE IN THE
CENTER OF THE CR.T.

THIS LIMITS THE
TROUBLE TO THE
VERTICAL SWEEP
CIRCUIT, SINCE IT
SWEEPS THE BEAM
FROM TOP TO BOTTOM.

NO YERTICAL SWEEP

® SYMPTOM ®

5

Check for plate

DIGEST (B)

WITH THIS SYMPTOM
THE VERTICAL SWEEP
TUBES SHOULD BE RE-
PLACED FIRST. IF
THIS DOES NOT HELP
THEN THE SCOPE CAN
BE USED TO GREAT
ADVANTAGE SINCEIT
WILL SPOT THE DE-
EFFECTIVE STAGE
RIGHT AWAY. ONCE
LOCALIZED TO ONE
STAGE,VOLTAGE AND
RESISTANCE MEASURE-
MENTS WILL LOCATE
THE DEFECTIVE COM-
PONENT.

If still no sweep,
replace OSCtrans
former,

9

If a signal is at
grid of ourput
tube,check signal
at plate.

10

If none at plate
check voltages
around output
tube.

e —

1

r—TROUBI.E ————\

If voltage mis-
sing at any point
check for open in
circuit.

12

If cathode circuit

®

TELE-FAX SCHEMATIC, SECTION 6

‘Oll)t age “gm OSC T 1 open, allhlgh vol-
tube. none . ¥ ¥ tage willbe at ca-
check plate cir- °"T /—/H ied /\' iy L o= ooy rs thgde
u I 'y *
cuit. 30cPs \ 3008 | \ 3ccPs
45 — +240V
L g A\ L
70V T0 300V 2N K
6 Gy T e I o te———— | a [zeov Oag ‘3
c-78 I0,000 VERT.OSCILLATOR 6‘7 VERT.OUTPUT
_. | V-14(A)6DET : v-14(B) 6DE7
BOV TO -210V I
. : i D
Check grid resis- E S YERTICAL HOLD fov Tad o If s1gnal athoutl;
= e chec
tube : o put ;;oat
tor of OSC e S T oou? zrans rmer or yoke
for open. 85 < < or open
P v o e F L L T O '|' open.
T |.2“!% SMEG
OTE
7 9% C 34, A.OOI3IMFO CONOENSER HAS BEEN RELOCATEO ‘ 4
0] PREVENT POSSIBILITY OF VERTICAL QRIET QURING Emerson
RM-UP) AND IS HZONTALLY MOUNTED

ETCHED CIRCUIT BOARD. {SEE FIG.w 4, PG‘]

Replace capacitor E R

at grid of verti-
cal oscillator.

NTRL WHITTIER, CALIF.US A ® CIRCUIT DIAGRAM @



1

DIGEST (A)

Replace the verti- 1

cal oscillator and
output tube,

2

With scope, check
signal at grid of
output tube.,

3

If a flat top is
noticed on signal,
trouble is before
this point.

4

Replace coupling
capacitor to out-
put tube grid,

WHEN THIS CONDITION
IS NOTICED THE VER-
TICAL HEIGHT AND
VERTICAL ILINEARITY
CONTROLS SHOULD
BE ADJUSTED TO SE*%
IF THE WHITE LINE,
AT THE BOTIOM 0O}
THE PICTURE CAN Bt
ELIMINATED. ONE
THING IS IMPORTANT
AT THIS TIME THAT IS
IF THE HEIGHT CON-
TROL IS INCREASED
WAY BEYOND NORMAL,
THEN THE FOLDOVER
WILL BE WAY BELOW
THE SCREEN, BUT
THE TROUBLE WIIL
NOT BE ELIMINATED
ONLY COMPENSATED
FOR, AND THE TROU-
BLE WILL RE-APPEAR
AS TIME GOES BY.

5

Replace charging
capacitor C-56

6

If above checks
do not helﬁ make
sure height con-
trol works.

7

If height does not
have much con-
trol, check Elate
circuit of OS

NTRL WHITTIER, CALIF U S A

FOLDOVER AT

BOTTOM OF PICTURE

® SYMPTOM L

r—_TROUBI.E ——ﬁ

EST (B)

THE USE OF THE OS-
CILLOSCOPE IN FIND-
ING THIS TROUBLE IS
VERY HELPFUL SINCE
THE SAWTOOTH WILL
HAVE A FLAT TOP TO
IT. BY OBSERVING
THE SIGNAL AT THE
GRID OF THE VER-
TICAL OUTPUT TUBE,
WE CAN SEE IF THE
TROUBLE IS BEFORE,
ORAFTER THISPOINT.
IF IT IS BEFORE THIS
POINT THEN THESAW-
TOOTH WILL HAVE A
FLAT TOP TO IT AT
THE GRID, AND THE
VERTICAL OSCHLLA-
TOR CIRCUIT MUST BE
DEFECTIVE AND
CAUSING FOLDOVER.

1
I CoarT /_/\ /—/1 370y |2_’c-w 600V TO s
d | / F-p 200V P-P
JL socps \ 3CIPs g \ 3ccPs
[ o R-71 - C 56 @+ +2e0v
| =] < = R=T4
% LYW+ T _"’ ™\ T ioviosoov 7ov Yo 300V 33K \ sex O
-84 T R-65 | . o4
T -oo33 18K T [ ——— Ay /240v
1 = [ 75"To,ooo vn:r oAsuéLam_; o | r: VERT OUTPUT
- - V- € 2,3 -
- TR 4A) *.___"_ 5T V-14(B) 6DE7
R-88 - 50V
1.3MEG id °zvoz°
B89 R-72
VERTICAL HOLD _va 1MEqQ Tald
& 5 Tc-n9
S - IIOOM'
4856 B
VERTICAL UNEARITY W 270 VERTICAL 812¢ A
= = ot Dol
NOTE:
3 C 54, A.0033MFD CONDENSER HAS BEEN RELOCATED
(TO PREVENT POSSIBILITY o VERTICAL DRIFT DURING
WARM-UP) _AND IS HORIZONTALLY MOU
AR B R e
Emerson R

8

With a normal sig-
nal at grid of out-

ut tube trouble
is after this point.

9

Check cathode cir-
cuitofoutput tube
for bad Tresistor
or cap,

10

Check plate
screen voltages
and resistors of
output tube for
change,

B

If filter cap is
used belowoutput
transformer check
it for open.

12

If none of above
help, replace out-
put transformer.

13

14
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1 DIGEST (A) EST (B)
T THIS SYMPTOM IS EASY THIS TROUBLE IS A Replace all coup-
Rl TO FIND SINCE THE SIMPLE ONE TO FIND ling capacitors to
' VERTICAL HOLD CON- IF A BLOCKING OS- e L G
TROL WILL BE UN- CILLATOR IS USED AS
[ SERTICAL Oson S
2 PICTU*;E ON T?E CONDITIONS THE DE- 9
. e R FECT IS IN THE GRID | [~ —
Replace vertical TURE DOES MOMEN- CIRCUIT OF THE OS- Replace all ca-
oscillator tube. TARILY APPEAR CILLATOR TUBE. IF A RAC o

glates of multivi-
rator

MULTIVIBRATOR IS
USED AS THE VERTI-

CAL OSCII LATOR S

THEN THE TROUBLE
IS LOSS OF VERTICAL

SYNC, AND YOUu

3 SHOULD REFER TO THEN THE TROUBLE 10
CHART #23. IN THIS CAN BE ALMOST ANY
OFF FREQUENCY CON- COMPONENT AROUND | —]
{0 Ellﬁk‘"%ﬁsci DITION YOU MAY FIND THE OSCILLATOR CIR-
gnd resxstors and MANY PICTURES ON CUIT. THE BLOCKING
old control SCREEN, OR LESS OSCILLATOR WILL
THAN ONE PICTURE HAVE A TRANSFORMER
WHERE PART OF THE VERTICAL SWEEP IN THE GRID PLATE | L s
4 PICTURE SEEMS TO OFF FREQUENCY CIRCUIT. 11
LAP OVER THE OTHER
T fe¢sistors afe PART.
® SYMPTOM ®

normal, replace
coupling capaci-
tor to OSC grid

TROUBLE ]

5 12

If still off fre-

®

TELE-FAX SCHEMATIC, SECTION 6

quleincy replaceos-
cillatwor transfor- T —t — s
mer. l/zng sc7 H sy J\'\_}E‘V}P‘?‘v /2 6DE7
) .
E S V402AA % ths _L_\QsiJOUTPUT H
¢ | ——
2 s 250v CRN '— —
o220
6 1Ry 6 ANFIRY Lo 1 3
l 10% ==\, -atr MU 2 . o
o T A Tagnl_
If a multivibrator "'0/ {:r\ 2000 O1WF i
is used, first _? VERT, s . o
check grid res- iy o _‘_'mzo A |
istors. 84K I}%’i" 21,2 NEG |
i = Lo
\V _ T T |
;4,: VERT. HOLD HEIGHT l (ALY = VERT. LIN. |4
00
7 E ra21 ca21 R426 E
U | SNEC I ANF I | z NEC I-N""
1KY L
Now check plate E B = = R

resistors for a

changein value. Admiral
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DIGEST (A)

Replace vertical
sweep tubes.

2

Check for peak to
peak at grid of
vertical ouctput
tube, should be
90v.

3

If very low check
for increase in
plate load resis-
tor of wvertical
OsC.

4

If resistors are
normal, replace
charging capaci-
tor.

IN MOST TELEVISION
RECEIVERS THE VER-
TICAL HEIGHT CON-
TROL SHOULD BE
CAPABLE OF MAKING
THE PICTURE GO WAY
BEYOND THE TOP AND
BOTTOM OF THE
SCREEN. WHEN AD-
JUSTED CORRECTLY,
THE TOPAND BOTTOM
OF A TEST PATTERN
OUTER CIRCILE
SHOULD JUST GO BE-
YOND THE EDGES OF
THE SCREEN. WITH
NOT ENOUGH HEIGHT,
THE PICTURE WILL
NOT TOUCH THE
SCREEN TOP OR BOT-
TOM EVEN WHEN THE
CONTROLS ARE SET
AT MAXIMUM.

5

If none of the
above help, check
the B + Yine to

OSC place.

6

If peak to peak at
grid of vertical
output tube is nor-
mal check wave
acplace.

7

At plate, wave
should be very
large, about 1 000v
pe'ﬂ\' to peak.

NOT ENOUGH HEIGHT

® SYMPTOM ®

DIGES
AMONG THE MOST
COMMON  TROUBLES

OF THIS CONDITION
ARE TUBES.THE VER-
TICALOUTPUT TRANS-
FORMER OR YOKE
WILL ALSO CAUSE
THIS TROUBLE ALONG
WITH MANY SMALLER
PARTS. THE SCOPE IS
A GREAT HELP IN
FINDING THIS TROU-
BLE SINCE WE CAN
SEE THE SIZE OF THE
SIGNALAT ANY GIVEN
POINT. ONCE THE
TROUBLE IS LOCALI-
ZED TO ONE STAGE,
THE VTVM CAN BE
USED TO FIND THE
BAD PART. A CHECK
SHOULD BE MADE TO
SEE IF THERE IS EN-
OUGH WIDTH, SINCE
LACK OF HEIGHT AND
WIDTH INDICATE B +
TROUBLE.

If low at plate,
check cathode re-
sistors for in-
creases or open
cap.

00

9

Also plate resis-
tors may increase,
or open capacitor
in plate circuit,

10

If none of these
help, replace ver-
tical output trans-
former.

"

NTRL WHITTIER, CALIF.US A

I 4 [
1/26DE7 238v 81300y
E VERT. OV VERT, V.
ca10 - =
~ V4024 225y :1 R t41s
22MF T o
-2“ 6 AMFLIRY ﬁ
200
0% , -3v | MO per | e
E l-/ \ —t—| ] Q1w 100K RIS
- 200v \ ‘
* Iy
4 ] VERT. Lcus :;?
RUT hINIG %;9”" & §n4zo I"oo 1
330 68K I'o* : 1.2 MEG L L
= = Re27
U VERT. HOLD

® CIRCUIT DIAGRAM ©

1/26DE7

VERT. 0SC/0UTPUT
va028

250v [4.L}

Admiral

If wave at plate
is normal, output
transformer may
still be bad.

12

Replace transfor-
mer, if still low
in height replace
yoke.

13

Be sure to get
exactreplacement
of transformer or
yoke.

TELE-FAX SCHEMATIC, SECTION 6
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DIGEST (A)

Replacethe verti-
cal output tube,

2

Adjust the height
and vertical lin-
earity control.

3

Ifone of them has
no effect check
as follows.

4

control
open

Height
may have
center tap.

NUMBER OF TV
SETS IT WILL BE
FOUND THAT THE
HEIGHT OF THE PIC-
TURE CANNOT BE AD-
JUSTED SO THATIT IS
SMALL ENOUGH TO
JUST REACH THE TOP
AND BOTTOM OF THE
SCREEN.IN THIS CASE
TOO MUCH HEIGHT IS
PRESENT AND VWE
MUST TROUBLESHOOT
THEVERTICAL SWEEP
CIRCUIT. NOT TOO
MANY COMPONENTS
WILL CAUSE SUCH A
TROUBLE AND THOSE
THAT DO ARE SOON
FOUND! ADJUSTMENT
OF THE VERTICAL
CONTROLS MANY
TIMES WILL HELP IN
ISOLATING THE TROU-
BLE.

IN A

5

Linearity control
may be shorted
out be capacitor
across it.

6

If both controls
work check resis-
tor in series with
height.

7

Resistorinserics
with linearity may
have decreased.

.007
F2)
=
o
~N
N
o
g
"o
=
o
N
=3
-
o
AAAA

TOO MUCH HEIGHT

® SYMPTOM o

TROUBLE

R617 5,6K

NTRL WHITTIER, CALIF U.S A.

a1

R
ZE

DIGEST (B)

THE HEIGHT OF THE
PICTURE IS OBTAINED
BY THE TIMEIT TAKES
FOR A CAPACITOR TO
CHARGE.IF THE RESI-
STANCE IN THE CIR-
CUIT IS REDUCED
THEN THE CAPACITOR
WILL CHARGE QUICK-
LY AND THE HEIGHT
OF THE PICTURE IS
INCREASED. IN THE
PLATE CIRCUIT OF
THE VERTICAL Os-
CILLATOR WE FIND
THE RESISTORS AND
CAPACITOR .A CHANGE
IN VALUE OF THESE
PARTS WILL CAUSE
TOO MUCH HEIGHT.
INTERNAL SHORT IN
THE VERTICAL OUT-
PUT TUBE MAY ALSO
CAUSE THIS TROUBLE.

]

Replace charging 28
capacitor.

9

If all parts check
normal then output
Xfmr is bad.

10

Be sure to obtain
correct replace-
ment of Xfmr,

e

aax | R615 470

YVYYVVY

0K VERT 2L

e &
112 6CG7

VERT 0SC

AAA

6625
" VERT OUTPUT I

¥ VERTICAL

Motorola

C60
e 3

R610 VERT LIN

L—AAAA
I

® CIRCUIT DIAGRAM ©

i,CSlOC

o vvvvzw

om=00IT WV

12

14
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DIGEST (A)

vertical
and

Adjust
linearity
height controls,

2

Re lace vertical

and outgut
tubes Check
for normal.

3

Use scope to
check wave shape
at grid of verti-
cal output tube.

I
4

If top of wave
squashed, check

cou lm capaci-
tor ﬁeaky.

Also check value
of pgrid resistor
at output tube.

6

—

Replace charging
capacitor (410

_—

B

.

If signal normal
at grid of output,
check wave at
plate.

THIS CONDITION IS NO-
TICED QUICKLY IF A
TEST PATTERN IS
PRESENT.THE CIRCLE
IN THE TEST PATTERN
WILL APPEAR SQUASH-
ED AT THE TOP OR
BOTTOM. IF A TEST
PATTERN IS NOT PRE-
SENTPOOR L INEARITY
MAY BE NOTICED
WHEN A BALL OR ANY
ROUND OBJECT IS ON
THE SCREEN.NOTICE
SHOULD BE TAKEN
OF THE RATIO BE-
TWEEN THE FACES
AND BODIES OF THE
PEOPLE. IF IT AP-
PEARS POOR, THEN
POOR LINEARITY MAY
BE THE CAUSE.

POOR VERTICAL

LINEARITY

® SYMPTOM ©

ST (8)
THE VERTICAL LINEA-
RITY AND HEIGHT

CONTROLS SHOULD BE
ADJUSTED FIRST IF
POOR LINEARITY IS
NOTICED. THESE CON-
TROLS HAVE AN EF-
FECTONEACHOTHER,
AND WILL BOTH HAVE
TO BE ADJUSTED AT
THE SAME TIME. THE
HEIGHTCONTROL HAS
MOST EFFECTON THE
BOTTOM OF THE PIC-
TURE, AND THE
LINEARITY CONTROL
AFFECTS THE TOP OF
THE PICTURE MOST.
IF THESE CONTROLS
DO NOT HELP THE
SITUATION, TUBES
SHOULD BE SUBSTI-
TUTED. A CURVE IN
THE SAWTOOTH WAVE-
SHAPE IS CAUSING
THIS TROUBLE.

e ——

r———TROUBI.E -_-_j

NTRL WHITTIER, CALIF U.S A
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022NF
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A .oomrI ™
200V = = R;gg [
Ll 427 ™ rozzur ¢
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SN
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Ds HEIGHT 1.2ME6.5 % MEC w LIN. (Cfooosez 1 E
1 = 4358 &
7508 Al
¢ L = = =
Admiral R

® CIRCUIT

DIAGRAM ©

y

If poor v;a—ve at
plate, check ca-

thode resistor.

9

[ Cathode filter ca-
pacitor of output
may be leaky.

10

feasure ohms of
output transformer
primary and re-
sistor” in series
with it.

1

Oucput tube plate
filter  capacitor
may be open, if
one is used.

12

Replace vertical

output  transfor-
mer.

13
|

Replace yoke.

14

®
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DIGEST (A)

Replace horizon-
tal oscillator and
any A.F.C.tbes,

2

Try all adjust-
ments in the hori-
zontal osc cir-
cuit to bring the
pix into sync.

3

These adjust-
ments are horizon-
tal frequency hor.
hold, hor. ~lock,

a.f.c. orhor.phase.

4

Remove ordisable

A.F.C. circuice,
Try adjustments
again.

THIS CONDITION IS
SIMILAR TO NO A.F.C.
CONTROL AS FOUND IN
CHART #30. THE BIG
EXCEPTION IS THAT
NO ADJUSTMENT OF
ANY OF THE HORI-
ZONTAL CONTROLS
WILL MAKE ONE PIC,
TUREAPPEARON THE
SCREEN. OF COURSE
THE ADJUSTMENTS
SHOULD BE TRIED
FIRSTTOSEE IF THEY
WILL CAUSE ONE PIC-
TURE TO APPEAR MO-
MENTARILY. IF THIS
DOES OCCUR REFER
TO CHART #%30. WITH
THE OFF FREQUENCY
TROUBLE MULTIPLE
PICTURESMAY BE NO-
TICED ON THE
SCREEN.

DIGEST (8B)

THE SCOPE DOES NOT
HELPIN THISTYPE OF
TROUBLE SINCE THE
OSCILLATOR IS WORK-
ING JUSTTOOFAST OR
TOO SLOW. TUBES
CAUSE THIS TROUBLE
MANY TIMES  AND
SHOULD ALWAYS BE
REPLACED ONCE THE

ADJUSTMENTS HAVE

NO NOTICEABLE EF-

FECT. IT MAY BE

THAT THE ADJUST-

MENTS MAY ALMOST

5

If pix now tholds
momentarily AF,
C. circuit should

be checked.

6
If pix still will
not sync, then
hor. osc. circuit

is off frequency.

7

Check all resis-
tors in the plate
rid, and cathode
of the hor, osc.

OFF HORIZONTAL

BRING THE PICTURE
INTO SYNC WHEN AD-
JUSTED ALL THE WAY
IN ONE DIRECTION. A
NUMBER OF SPECIFIC
COMPONENTS CAUSE
THIS TROUBLE, AND
ARE ALL IN THE
HORIZONTAL OSCIL-
LATOR CIRCUIT.

FREQUENCY
SYMPTOM o

e e —

r—TROUBLE ——\

mC<E<mrm-

NTRL WHITTIER, CALIF U S A

—

o ¥

78 4] CPS

57

7875CPs ,NAS‘

sv\ counmroa
Csz -'— n 5|
[ mm 4/|

R-4T
220

C-46
1000

30CPS

® CIRCUIT

T A EAA FO

7
(BEVELED E0GE) =5 33 2 z“%é

HOR OSCILLOA'DR

':5?(5 é ONTROL
w

+240V

om=00xTWV

78750PS

Emerson

DIAGRAM ©

Replaceany capa-
citors around hor,
osc, especially (
grid capacitor,

9
If lack of width T
is also noticed,
check for low vol-
tage to hor.osc.

L —

10

An open filter in
the + line to
hor.osc.may cause
this trouble.

11

— -

If all resistors
and capacitors
have been checked
replace hor. osc.
coil,

b —

12

Make sure that
you have checked
4 and 5 of this

l— sheet.

13

14
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1

DIGEST (A)

Try adjustment of
width control and
drive control.

2

Replace hor 0OSC,

J» damper,
low volta ge

recufxer tubes.

3

If seleniums are
used as recti-
fiers check B +
voltage Should

be 265v.

4

With scope check
P to P at grid of
hor. output should
be from 70-120v.

WITH NOT ENOUGH
WIDTH THE SIDES OF
THE SCREEN VILL BE
BLACK, TIIIS MAY
BARELY BE NOTI-
CEABLE, OR IT MAY
BE IN AS MUCH AS
TWO INCHES ON EACH
SIDE.ADJUSTMENT OF
THE WIDTH CONTROL
SHOULD BE TRIED
FIRST BUT USUALLY
THIS CONTROL WILL

5

If low, check hor.
osc. circuit for
change in resis-
tors or charging
cap.

6

If normal P to P
check resistors in

hor. outpurt tube.

7

Check damper vol-
tage, if low re-
place capacitors
at cathode.

——

NTRL WHITTIER, CALIF U S A

ONLY MOVE THE
WIDTH ABOUT HALF
AN INCH ON EITHER
SIDE. TUBES IN THE
HORIZONTAL CIR-
CUIT WILL VERY OF-
TEN CAUSE THIS
CONDITION.
e

A6C_PUSE

NOT ENOUGH WIDTH

® SYMPTOM o

TROUBLE

6DQ6A
HORIZ. QUTPUT
vaoa

(/160v
wun

R4G4 S
100

R458
*sp0r 45K
—

s80v

R468
2. T9EC
461

1oy

€459
- 04THF

D

WIE:

DIGEST (B)

RUIT(3908, IN) USEQ WHEN M 31

N0 K433 ARE 2200 EACH

1G3GT

H.V. RECTIFIER
V406

15.548

v405
DAMPER

% 6AX4GTA/B
or 6DE4

25¢

WITH A WEAK SIGNAL
APPLIED TO THE DE-
FLECTION YOKE THE
HORIZONTAL SWEEP
WILL NOT COVER THE
ENTIRE SCREEN. THE
CAUSE OF THIS CAN
BE TUBES. THE FLY-
BACK CIRCUIT. OR
EVEN THE DEFLEC-
TION YOKE ITSELF-
MOST COMMON IS
TROUBLE IN THE
HORIZONTAL OUTPUT
TUBE AND ITS AS-
SOCIATED COMPO-
NENTS- INSUFFICIENT
B + WILL ALSO CAUSE
LACK OF WIDTH.

om=00TW

® CIRCUIT

DIAGRAM4

Bridge all capaci-
tors in hor. out-
put tube.

9

Increase width by
placing .05 mfd
600v cap across
width coil.

10

In some cases
complete removal
of width coil will
help slighdy.

1

If none of the
abovecheckshelp
q(lace flyback or

12

Theflyback is the
more likely of the
two, try it first.

13

14

33
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1

DIGEST (A)

Adjust drive con-
trol to try and re-
move white lines.

2

Replace hor. out- |

put tube and dam-
per. Readjust
drive control.

3

Check grid resis-
tor of the horizon-
tal output for a
decrease in value.

IN SOME CASES THESE
WHITE LINES ON THE
LEFT SIDE OF THE
RASTERMAY BE VERY
BRIGHT OR HARDLY
NOTICEABLE THE
HORIZONTAL DRIVE
CONTROL SHOULD
ALWAYS BE CHECKED
FIRST FOR CORRECT
SETTING SINCE IT
WILL CAUSE THESE
LINES TO APPEAR
THE CORRECT SET-
TING OF THE DRIVE
CONTROL IS WHEN IT

DIGEST (B)

MANY TIMES THE DAM-
PER CIRCUIT IS AT
FAULT SINCE IT CON-
TROLS THE SWEEP ON
THE FIRST THIRD OF
THE SCREEN IF POOR
DAMPINGIS OCCURING
THE UNWANTED OS-
CILLATIONS OCCUR IN
THE HORIZONTAL
SWEEP CIRCUITS AND
THE RESULT IS WHITE
LINEFS ON THE LEFT
SIDE OF THE SCREEN.
TOO MUCH SIGNAL TO
THE HORIZONTAL

Seeifyoke or hor-
izontal output
trans. have been
replaced.

9

If so make sure !
correct parts have

been used.
10

A  mismatch in

IS AT A POINT JUST
BEFORE WHITE LINES

these parts will
cause white lines
on screen.

OUTPUT TUBE WILL
ALSO CAUSE WHITE

WHITE LINES

4 gngNE?JTICED ON THE ON RASTER LINES ABOUT ONE n
~ | SCREEN. THIRD WAY IN FRONT
Replace bootstrap ® SYMPTOM @ LEF TSIDE OF SCREEN.

capacitor located
at the cathode of
damper tube. - —

Replace yoke.

| S

TROUBL E-rme

+ 240V

I R-T2
R-31 : 51?0'0 V/[// *—“r
39K

T8TSCPS

<) 12

HIGH vOLTY
RECTIFIER

Replace bootstrap N
capacitor located
at end of linearity
coil.

Replace Flyback

HORIZONTAL
ouTPUY

V=11

w
L - HOR.0SC <
—_— CONTA SRS o 6DQ6An80QED |
V-10 6CGT S 47x/ “ioo
6 l o I o 13
Recheck tubes af- [
ter capacitors ] oAMPER
have bcen re- I v-13 8DA4
pld ced. v N on 8DE4 T
I
I
— -
%
Replace capacitor E : t R
across half of ) > = :
horizontal deflec- 3 200 [R‘ ==l
tion coils. N ‘ el |z| SETS ONLY) T O Ll |
- l 30 CPS R-92 (1]
T e 1 2359 ek . " |

220K

NTRL WHITTIER, CALIF U S A ° cmcu‘r’ "DIAGRAM ®

TELE-FAX SCHEMATIC, SECTION 7



DIGEST \A

Replace hor.Osc.
and a.f.c. tube.

2

Try adjustment of
all hor. controls
to lock Pix in,

3

Switch set on and

off to check if ad-
justments correct
the trouble.

4

Measure all re-
sistors at the hor.
osc circuit  for
change in value.

WITH THIS CONDITION IT
MAY BE NOTICED THAT
THE TROUBLE WILL OC-
CUR ONLY WHEN THE
SET IS FIRST SWITCHED
ON,OR THAT THE TROU-
BLE MAY APPEAR WHEN
THE STATIONS ARE
CHANGED, AT OTHER
TIMES YOU MAY FIND
THAT THE TROUBLE IS
CONTINUOUS AND THAT
NOADJUSTMENT OF THE
HORIZONTAL HOLD OR
FREQUENCY WILL HELP.
MOST TIMES IT WILL BE
FOUND THAT WHEN THE
TROUBLE IS NOTICED
THE FREQUENCY OR
HOLD CONTROL WILL
STOP THIS CONDITION
AND THE PICTURE MAY
REMAIN NORMAL FOR
THE ENTIRE TIME THAT
THE SET IS SWITCHED
ON.

T ]

5

Determine if hor.
osc coil has a
cracked slug in
the core.,

6

Replace capacitor
across osc coil it
may be intermit-
tent,

7

If a syncrogmde
circuitis used re-
place  capacitor
at osc grid.

NTRL WHITTIER, CALIF. U S A

SR450
'IOOK 1]

MSI

5-6

HORIZ. PHASE OET.
CR40O!

680K

=l
L )
=3
a

mC<<mrm-

XMAS TREE EFFECT

o SYMPTOM

r—TROUBI.E —-—\

nomz ’\jl’ h/-\/h HORIZ.

10%

t
(452 , '
L003ONF

16CG7

HORIZ, 0SC
va03

DIGEST (B)

A HIGH PlllHeD WHI-
STLE WILL USUALLY BE
NOTICED ALONG WITH
THIS TROUBLE AND
WHAT IS HAPPENING IS
THAT THE HORIZONTAL
OSCILIATOR IS OPERA-
TING ERRATICALLY,
THS STARTING AND
STOPPING CAUSES THE
HORIZONTAL SWEEP TO
COLLAPSE TO A THIN
LINE BUT BECAUSE IT
STARTS TO  SWEEP
AGAIN ALMOST IMMEDIA-
TELY IT GIVES THE AP-
PEARANCE CALLED
XMAS TREE EFFECT
WHICH IS REALLY WHITE
JAGGED LINES IN THE
CENTER OF THE
RASTER. THIS TROUBLE
THEREFORE MUST BE IN
THE HORIZONTAL OSCI-
LILATOR CIRCUIT

' Admiral '
® CIRCUIT DIAGRAM ©

8

If a multivbrator
is used replace
cap from plate to
grid of osc.

9

In other type cir-
cuits replace ca-
pacitors in osc
grid and plate.

10

Resolder all pin
contacts in the
hor. osc. tube,

11

Arcingin the dam-
per tube may give
the appearance of
X mas tree,

12

Arcingin the Yoke
may also appear
as Xmas tree.

13

Check both yoke
and damper for
arcing.

Replace the Hor,
osc. coil if Xmas
tree persists,

TELE-FAX SCHEMATIC, SECTION 7



1 DIGEST (A)
If yoke has plug IF THE RASTER ON
check for open THE SCREEN SHOWS A
contact. THIN WHITE LINE IN
THE CENTER, THE
2 CAUSE MUST BE LIMI-
TED TO TROUBLE IN
Unsolderyoke and THE YOKEOR OUTPUT

measure resis-
tance of horizon-
tal windings.

3

Should have low
resistance about
15 ohms.

4

If normal check
connections of
yoke to circuit.

5

— —
Take close check
of flyback secon-
dary for open.

6

CIRCUIT OF THE FLY-
BACK TRANSFORMER.
THERE ARE A NUMBER
OF SETS ON THE MAR-
KET THATWILLCAUSE
THIS SAME CONDITION
TO OCCUR BECAUSE
OF TROUBLE IN THE
HORIZONTAL SWEEP
CIRCUIT, BUT THESE
SETS ARE THE 7"
SCREEN TYPE AND
HAVE ELECTROSTAT-
IC CRT.

A6C PUSE

If yoke has to be
replaced be sure
to get correct
part.

7

o —— e m— —

With trouble in 77
sets trouble is in
sweep circuit,

NTRL WHITTIER, CALIF. US A

6DQ6A
HORIZ, QUTPUT
v404

160V
HORIZ.

i

WHITE LINE IN
CENTER OF SCREEN

SYMPTOM ®

ATROUBI. E
I Jlam

7 V406

WIE-
RAI7(3903. 1W USED WHEN RE31
AND RI3I ARE 2208 EXCH

1G3GT

H.V. RECTIFIER

15.54Y

| A WHITE LINE,

DIGEST (B)

WHEN THE DEFLEC-
TION YOKE IS OPEN,
THE SIGNAL THAT
COMES FROM THE
HORIZONTAL SWEEP
CIRCUIT WILL NOT
CAUSE THE BEAM TO
SWEEP THE CRT SIDE-
WAYS ALTHOUGH
THERE STILL WILL BE
HIGH VOLTAGE DEVE-
LOPED. THIS WILL
MEAN THAT A SINGLE
WHITE LINE WILL BE
NOTICED ON THE
SCREEN.IN THE SMALL
7 TV SETS THE HV
SYSTEM HAD NOTHING
TO DO WITH THE HOR-
IZONTAL SWEEP CIR-
CUIT AND ANY TROU-
BLE IN THE SWEEP
SECTIONWOULD IN NO
WAY AFFECT THE HV.
IN THIS CASE LOSS OF
SWEEP WOULD GIVE

RED / WHT

2 1.1'402:3
|
-3 3

"é, i <

om=-{00ITWn

o O Lemed 3
D.:%}’, DAMPER | 265
» G6AX4GTA/B
oR 6DE4
® CIRCUIT DIAGRAM @

mira

o0

Replace tubes in
horizontal sweep
circuit  of 7
sets,

9

Refer to chart
No. 36 if above
check does not
help.

10

]

—

"

13

14
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