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The Tele-vue Trouble-Shooter
Instructions 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:

1. VIDEO

2. SOUND

3. SYNC

4. LO VOLTAGE

5. HI VOLTAGE

6. VERTICAL SWEEP .

7. HORIZONTAL SWEEP

After determining the group in which the trouble is occurring,
check the group below for the exact symptom, and ihe charf

number.
"GROUP 1 -
Symptom Chart No.
1. SnowyPix ... U |
2. No Pix, No Sound — 2
3. Weak Pix , _ 3and7
4. Drifting e A . 4
B. NO PIX oo . 5and b
6. Fading Pix oo _ 8.and 20
7. Smeared Pix . 10
8. Too Much Contract . " . : 1
9. Bright Pix, No Gﬁon*rol - e , 12
10. Black Bar Across C.R.T. .. — 13
11. Dark Ras‘l'eﬁmih Whli'e Hashes s 14
G K (o] ll P 2
. Symptom Chart No.
1. NO Soqnd SO S : y - . 47
2. Distorted Sﬁund - 48
3. BuminSound. . . . . 49
4. Sound £ ] o S—— - — 50

porpe 2

G ROUP 3
> Symptiom Chart No.
1. Loss of Sync with Neg. Pix 18
2. Loss of Sync on Strong Station .. B 19
3. Loss of Sync 21
4. Pix Pull as Scene Change 22
5. No Vertical Sync. : 23
6. No Horizontal Syne. 30
7. Poor Horizontal Sync 31
. 8. Vertical Blanking Bar at Bottom of Pix ... 9
_ GROUP 4 '
‘ - Symptom Chart No.
1. Small Raster ... . 42
2. 120 cps Pull in Pix 43
3. Short in Power Supply 44
4. Selenium Rectifier Circuits 45
5. Poor Focus , 16
6. No Sound Raster or Pix ... : 45
GROUP 5 I~
Sympiom ' Chart No.
1. No Raster ' 38, 15 and 36
2. Lo H.V. Weak Raster 39 and 17
3. Arcing 40
4. Blooming 41
GROUP & ‘
- Sympfom ' Chart No.
1. No Vertical Sweep 24
2. Foldover at Bottom of Pix ..... . 25
3. Off Frequency 26
4. Not Enough Height 27
5. Too Much Height 28
6. Poor Linearity 29
GROUP 7
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 Lines o 37

.




Check Antenna Con-

nection and Lead
in.

In additive tuner
check contacts on
switch by pushing
them.

IN A VERY WEAK SIG-
NAL AREA A SNOWY PIX
IS NORMAL, IF A SET
WAS WORKING NORMALLY,
THEN SOME  TROUBLE Viatch Pix as you
MUST BE SUSPECTED. m'l'k' chack, It may
WHEN THE R.F. AMP. T
DOES NOT AMPLIFY,DUE

TO SOME DEFECT, OR
THE INPUT 1S VERY

WEAK (PDOR ANTENNA)
NOISE WILL BE STHONG

A SNOWY PIX MUST BE
CAUSED BY EITHER THE
R.P. AMPLIFIER STAGE
Replase AT, Arp- OR THE ANTENNA CIR-

lifier Tube. CUIT. IN SOME RARE
CASES THE A.G.C. MAY

BE TOO GREAT TO THE
GRID OF THE R.P. AM-

PLIFIER IN WHICH CASE
TROUBLE-SHODTING THE
A.G.C. WOULD BE NEC-

Check voltage on

If tuner has hi-lo
plate-screen and

band check contacts

AS THE SIGNAL, AND
?ﬂ?-‘;i A F. Arp- ESSARY. THIS VOLTAGE WILL APPEAR A'S A on this switch.
WOULD HAVE TO EXCEED ; SNOWY EFFECT OVER
—~8 VOLTS. SNOWY PIX THE PICTURE.
1f no voltage on Take resistance
plate or screen check of antenna
check R17 input coilcircuit.
——
\ \
If voltage on 8 6:25 1f none of the a-
2}1::1: ::nl:cﬁ..l.’? 313, " bove help, align
contacts. ] A F. stage.
o |2 n/
ez s : :5,0175: D\
—it
” /3
Clean tuner and °/§‘Z,-‘ | 5
look for cold sol- / Sws
der joints. f—? ol
o ”,
/"‘
PR
Take resistance
checks on cathode
and grid of A.F.
Amplifier. A6c.
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Change . F. amp-
Mixer L.osc. Vi

['Ps Video det-
sctor,

Check for loss of

voltage on above
tubes.

“ake special check
of A.3. C. Voltage
should be 0 volts.

NO PIX AND NO SOUND
WOULD NORMALLY INDI-
CATE A TROUBLE EXIST-
ING IN THE TUNER,
SINCE THIS IS COM-
MON TO BOTH PIX &
SOUND. IN AN INTER-
CARRIER SET THIS
TROUBLE WOULD ALSO
BE FOUND IN THE VI-
DED I.P. AMPLIFIERS.
USE OF MARKER GENER-

IF THE A. G.C. VOLTAGE
WERE TOO LARGE THE
FRONT END AND SOME
VIDEO I.PF. TUBES

WOULD BE CUT OFF.
THIS WOULD PREVENT

ANY SIGNAL FROM
PASSING, AND LOSS
OF PIX AND SOUND
WOULD RESULT. THE

FIRST FEW CHECKS
ASSUME THAT THE SET
IS AN INTERCARRIER.

Connect yenerator~
Mpd, I.F, to grid
of tube beiore
sound takeoff.

Should see black
bars on C.R.T. If
‘you do then move
Jenerator back.

If no black bars.
Check that stafa
for resistance in
grid-cathode.

ATOR IS A GREAT HELP
IN FINDING THE NO PIX ... NO SOUND
SOURCE OF TROUBLE.

IF IT ISN'T THEN WO

NEED TO CHECK SOME
OF THE 1.F." : OR VIDED

DETECTOR.
Keep moving ygen-
erator back to

gr d of tuves un-
il mixer.,

I{f wore than -3
volts check A, G.C.

load resistor.

TURRET SWITCH SEYTING SELECTS
COILS FOR CHANMEL DESIRED.

fo\ 6AGS . -
€ RF AMR > If bars at mixer

In keyed A.G.C. B g feed in 55,25 me,
b 1 | | ' 6J6
Sheck bias volt- ° > | ED LA on ch 2 position
age on A G C.tube, N ! 0K | : at mixer grid.
. 7 9,
3 8 ] H
l I §: : | w003% os s ! ‘
g '_r 10
(e T R
; — I [ T L Ii no black bars
'::n ’r:.l:;hovn]l‘:;ua z(: | | ’ S:' “ , : 120 L. osc. is not’
A8 E tuga wlﬁ ' §/ | 424 It U sane working check &
cause trouble. §:» ' | mjL:R» f‘ and A on L. osec.
=>: , = .OOII
& L ol N % BLACK
2§§ L%

" 7/ / —VYVVYYV

) 4 2 Fine L )
volts then use a > 2k 0
marker generator +——"ee trouble in 1F amp,
as follows. T or tuner contacts.
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Change front end.

Video I.F. Dat
and videp Amp.
tubes.

Check-Vol tage on
Plate-Screen and
Grid of above

tubes.

If beyond 2% on
m{ of the above
tubes check rea-
son,

Pay close atten-
tion to I!rld
voltages. A.G.C,

may be too great.

It all voltage ap-
pear normal use a
marker Generator
as follows.

Connect generator
To grid of last I.
F. at I.P. modu-
lated.

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

A WEAX PIX IS CAIBED BY
A DEFECT IN THE VIDED

STAGES. THIS MAY BE IN
THE TUNER-VIDED 1.7 s,

OR, THE VIDED AMPLIFPIER
CIRCUIT. THE R.FP. AMP.
COWD NOT BE THE CAUSE
SINCE A SNOWY PIX IS NO-
TICED WITH POOR OPERA-

TION OF THE R.P. ONE OF
THE PIRST 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.

WEAK

TURRET SWITCH SETTING SELECT:
cons L_DESIRED s

;
|

~

] o Sp—

A

PI1X

:

-ae]-]

Z
/: o
A\

S

Ve
T

120

THE PEAX TO PEAK AMPLI-
TUDE AT THE VIDED DET.
WILL DETERMINE IN WHICH
DIRECTION THE TROUBLE
WILL BE.IF MORE THAN 1-2
V. IT WILL MEAN THAT THE
SIGNAL REACHING THE IET.
IS SUPPICIENT. IN THIS
CASE THE TROUBLE MIST
BE IN THE VIDED AMP. IF
HOWEVER, THE SIGNAL AT
VIDED DETECTOR IS LESS
THAN 1 V.P.P.THE TROBLE
IS IN THE VIDEO I.P.'s
OR TUNER. WE WILL ASSUME
THAT THE OUTPUT AT THE
DET. 1S LESS THAN 1 V.P.P.

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

If black bars sesen
turn down gen.till
bars are grey.Move

back one stags.

Continue moving
gen.back.If bars
grey at any grid
check as follows.

Vary frequency of
gon. to see if
)lack bars appear
&t any point on
dial.

1f they do, it
means poor ahgn—
ment, Check align-

ment,

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

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

cold solder.
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Replace local os-
cillator tabe

In some cases re-
placing local os-
cillator will de-
tune iront snd.

A nwnber of L.0.
tubes should be
tried.

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

In tuners with wa-
fer switch, clean

onl metal con-
tacts

Poor grounding on
local osc. cir-
cuit may be caus-
ing the trouble.

Any capacitor in
the L.3. Circuit
that changes va-
lue as the set
warms up.

THE CONDITION KNOWN AS
DRIFTING CAN BE RECOGNIZ-
ED BY THE PADING THAT
TAKES PLACE IN THE SOUND
AFTEH THE TV SET IS
SWITCHED ON FOR A PFCW
MINUTES. THE OUTSTAND-
ING PEATURE OF THIS
TAWUBELE 1S THE FACT THAT
A READJUSTMENT OF THE
FINE TUNING CONTROL WILL
BRING BACK THE SOUND
FADING MAY CONTINUE IN
THE ABOVE FASHION FOR 10
MINUTES IH SOME CASES-
FINE TUNING WILL BRING
SOUND BACK EVERY TIME.

6J6

0SC. @ mixgn

%

2
D

120

THE CAUSE OF DRIFTING IS

THE LOCAL OSCILLATOR CIR-
CUIT. AS THE TV SET WAMS
UP SOME COMPONENT CHANGES

VALUE. THIS IN TUSN CAUSES
THE LOCAL DSCILLATOR T

CHANGE FREQUENCY SLIGHTLY.
SINCE THE SOUND IS MOST
CRITICAL IN TV A SLIGHT
CHANGE I LOCAL NSCILLATOR
FREQUENCY WILL AFFECT THE
SOUND WITHOUT ANY NOTICE-

AGLE EFFECT ON THE PICTURE.

THIS CONDITION 1S FOUND
MAINLY IN SPLIT CARRIER
RECEIVERS.

In the tuner
schematic shown
this would be C1
and C2. Replacs
both,

In other tuners
replace capaci-
tors in tank cir-
cuit and feed -
hack cirecuit,

Some philco tunars
have A F.C. for
L.0. in this case
check A, F. L &fr
cui t.
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Replace R; F. amp.
mixer. L.0. video
I.F. and detector
tubes.

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

If no signal at
det. proceed.

signal is present
go to Chart No. 6

Place gen. at srld
last I.F. Feed in
mod. I.F. Should
sse black bars on
C.AR.T.

1f no black bars
check voltags and

resistance of this
stays.

If bars are seen.
Move gen, back to
next I.F. grid
sams input signal.

1f no bars at this
point then check

voltage and resis-
tance of this stage

WHEN NO PIX IS ON C.
R.T. BUT GOOD SOUND
IS NOTICED IT IS MIST
LIKELY THAT THE TROU-
BLE EXISTS AFTER THE
SOUND TAKE OFF POINT.
IT MAY BE POSSIBLE FIR
THE TROUELE TO BE FOUND
BEFORE THE SOUND TAKE

D FF, BUT IS MOST UN-
LIKELY. THIS POSSI-

BILITY WILL BE COV-
ERED IN THE TROUBLE-
SHOOTING PROCEDURE.

6AU6
I ST.VIDEO I.F.

47K

NO PIX

2 ND VIDEO |F
6AGS

$s

100

SOUND NORMAL

+ 140

THIS TROUBLE COULD BE
OCCURING BEFORE OR AFTER
THE VIDED DET. SINCE THE
SIGNAL CAN BE SEEN ON
THE SCOPE AFTER DETEC-
TION. IT IS MIST CONVEN-
IENT TO START TROUBLE-
SHODTING BY LOOKING AT
THE OUTPUT OF THE DET.

ON THE SCOPE. WE WILL
ASSUME THAT NO OUTPUT IS

NOTICED AT THIS POINT.
TROUBLE IN THE VIDED
AVPS. WILL BE COVERED ON
CHART NO. 6 ON VIDEOD
AMP. TROUBLES

If bars ars seen,
move gen. back
to next L. F,stage

same input signal.

This will Erobahly
be 1st I.P. grid.
If bars seen then
trouble in tuner.

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

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

If no bars then
mixer {is bad.
Check voltage and

‘resistances.

If black bars are
seen then refsr to

#12 in chart 4#2.
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Bsplace front end

video I.F. B
det and video amp.
tubes.

Check for a signal
at thes output of
the video dst, I1f

none present refer

to chart No. 5.

1f signal at video
det. check signal
at Grid of 1st
video ampli fier.

{f none check
cowpling cap. If
dirsct coupled con-
tinue with check45.

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

Check plate screen
cathode voltage.
1f cathode is 20V,
or more cathode R
is open.

If signal is at.

plate move scope
to grid of 2nd vi-

deo amp.

IT WAS MENTIONED IN
CHART NO. S5 THAT ND
PIX COULD BE CAUSED
BY TROUBLES BEFIRE
OR AFTER THE VIDED
DET. IN THAT CHART

WE ASSUMED THE TROU-
BLE TOBE BEFORE THE

VIDED DET. |IN THIS
CASE WE WILL TROUBLE-

SHOOT IR TROUBLE AF-
TER THE VIDEO DET.IN
ALL CASES OF NO PIX
IT IS ALWAYS BEST TO
REPLACE TUBES FIRST
SINCE THEY ARE MOST
LIKELY TO CAUSE THE
TROUBLE THE SCOPE
15 THEN USED AT THE
VIDED DETECTOR.

NO PIX SOUND NORMAL

6ALS

-
PIX. DET: 12407
TRAP VIDEO ApmP
+/130¥

Sk
COWVTRAST <

IN TROUBLE- SHOOTING
THE VIDED AMP. THE

USE OF THE OSCILLO-
SCOPE IS MOST IMPOR-

TANT, SINCE WE CAN

‘SEE WHERE THE SIGNAL

IS OR IS NOT. ONCE

THE LOS5 OF SIGNAL
IS NOTED ON THE

SCOPE, IT NOW BECOMES

JUST A QUESTION OF
VOLTAGE AND RESIS-

TANCE MEASUREMENTS OF
THE STAGE THAT IS

NOT PASSING THE SIG-

NAL A GOOD KNOW-
LEDGE OF VOLTAGE

READINGS EXPECTED AT
VARIOUS POINTS IN

THE VIDEO AMPLIFIER

STRIP WILL BE HELP-
FUL IN FINDING THE

TROUBLE.

If no signal at
grid then coup-
ling cap. is open
or grid shorted to
ground,

1f signal at grid
of 2nd video amp.
move scope to
plate.lf no signal
check as in No. 6

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

Do not be concsrn-
ed about a poor
looking signal,
this trouble is a
complete loss.

Plate voltages
should be within

D%

If a peaking coil
is open signal
from one side to
other will changas.

The above check in
#13 should be done.
closely, Amplitude
should remain sams.
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Replace tubes in

front end video
I.F., Video Det.

and Video amp.

Check peak to
peak at video
det. load. Should

be at least 1v.P.P.

If less than 1v,

P,P. refer to
Chart No. 3

Check signal at
rid of ffrst vi-
eo amp. Shanld

be same as at

det. load.

If less, then
check peaking
coils and coup-
ling cap. for
open.

[f nornal at grid
of 1st video urT
qove  scope 0
plate.

If one video amp.

is used signal at

late should be
times larger.

IN THIS PARTICULAR CON-
DITION OF A WEAK PICTIRE
WE ARE GOING TO ASSUME
THAT THE TROUBLE IS IN
THE VIDEOD AMP. CIRCUIT,
THIS TROUBLE COULD BE
CAUSED BY A DEFECT IN
THE FRONT END OF VIDEO
I.P. AMPLIFIERS ALSO.
ONE OF THE MOST
IMPORTANT STEPS AT THIS
TIME IS TO FIND OUT IP
THE SIGNAL REACHING THE
VIDED DETECTOR IS LARGE
ENOUGH. WE SHOULD HAVE
AT LEAST 1V P.P. THIS

CAN BE CHECKED WITH A

SCOPE AT THE DETECTOR

LOAD, IF SIGNAL IS LESS
THEN REFER TD CHART NO. 3.

WEAK PIX

12AU7

4IME  yipEO AMP

2K
CONTRAST

THE USE OF THE SCOPE IN
TRACKING DOWN THIS TROU-
BLE 15 A BIG HELP SINCE
WE CAN SEE IP THE SIG.
NAL IS WEAK AT ANY POINT.
TUBES ARE THE BIGGEST
CALBE OF A WEAK PIX, BUT
MANY TIMES A BAD PEAKING
COIL OR COUPLING CAPACI-
TOR MAY BE THE TROUBLE.
IT MUST ALSO BE KEPT IN
MIND THAT A WEAX C.R.T.
MAY CAUSE YOU TO SET THE

BRIGHTNESS CONTROL TOO
HIGH AND GIVE THE EFFECT

OF A WEAK PIX. A 50V P.P.

AT C.A.T. GRID WILL BE A
G00OD CHECK FOR LARGE
ENOUGH SIGNAL TO THE
C.R. T,

If two video amp.
are used signal
should be about
6 times larger.

If signal at plate
is small check
plate-screen-cath-

ode voltages.

Watch Cathode vol-
tage closely if
high, Cathode re-
sistor maybe open,

If signal normal
at plate. Check
grid of 2nd video

amp,

If small, check
peaking coils and
coupling cap. for
open,

Move ®cope to
plate. Should be
6 times larger,If
not, check wvolt-
ages.

If good signal at
late trouble is
etwsen this point
and grid of C.RT.
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Replace all tubes
in the video path.

Place scope at
output of video
detector.

When Pix fades
and signal on
scope fades trou-
ble is befors Dat.

1f signal on
scope remains
troublp is in vi-
deo amp.

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

When Pix fades
feed in Modulated
1.F. signal

Start at last I.F.
grid and work back
to tuner.

A FADING PICTURE CAN BE
A VERY HARD THING TO LO-
CATE UNLESS YOU USE SOME
DEPINITE PROCEDURE. THE
CONDITION ITSELF WILL
GIVE A PERFELCT PICTURE
ON THE SCREEN WHEN THE
SET IS SWITCHED ON, AND
AFTER A WHILE THE PIC-
TURE WILL FADE OUT SLOW-
LY. THE PICTURE MAY RE-
MAIN OUT FOR QUITE SOME
TIME AND THEN IT MAY BE-
GIN TO APPEAR AGAIN. THE
PICTURE MAY LAST FOR
SOME TIME OR MAY BEGIN
TO FADE ONCE MIRE AFTER
A PEW MINUTES. THIS
WOULD BE THE INDICATION
OF A PADING PICTURE.

FADING

PIX

(

6ALS

PIX DET

'ME MOST LIKELY THING TO
CAUSE THIS TROUBLE IS A
HEATER CIRGULT IN ONE OF
THE TUBES BECOMING OPIN.
APTER WARMING UP. WHEN
IT OPENS THE TUBE WILL
COOL AND THE HEATERS MAY
TOUCH AGAIN THUS MAKING
THE TUBE OPERATE ON AND
OPF. OTHER CAUSES OF
THIS FADING MAY BE OPEN
FESISTORS THAT MAY BE
MAKING AND BREAKING CON-
TACT OR A DEFECTIVE COIL
IN THE VIDEO I.F. A SIG-
NAL GENERATOR AND SCOPE
WILL HELP IN LOCATING
THE TROUBLE TO ONE STAGE
AND THEN THE VTW CAN BE
USED TO PIN DOWN THE
COMPONENT.

Black bars should

be seen on CRT.

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

Take voltage and
resistance read-
ing of bad stage

1f signal remains
on scope when Pix

fades

Use scope to fol-
low signal to CRT-'

If signal on scope
missing at any
tube trouble is
there.

Take resistance
and voltage read-
ings of bad stage
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Jo not replace
any tubes since
they do not cause
this trouble.

Check signal at
video det. aud no-
tice size of ver-
tical sync.pulse.

the SGOYI to urid
of 1st v .
lookfor duuas-

of vertical sync.

If vertical sxn
is smaller, check
coupling capaci -
toror 4.5 mc coil.

If normal at grid
of 1st video amp.
move to grid oi
“nd video amp.

Note if sync, is
redugs Tf so
check for hd coupling
cap or 4.5 me coil.

lf sync is normal
grid of 2Znd

vldau amp. check

siygnal at plate.

™IS TROUBLE IS A
VERY MISLEADING ONE
BECAUSE THE TROUBLE
APPEARS TO BE IN THE
VERTICAL CIRCUIT.
HOWEVER, ‘WE PIND
THIS TROUBLE TO BE
IN VIDEO AMP. ORIN
THE SYNC CIRCUIT.
IN MOST CASES A DE-
CREASE IN COUPLING
CAPACITOR 1S THE
TROUBLE, OR SOME-
TIMES AND OPEN 4.5.
MC TRAP COIL.THE

SCOPE IS A MUST IN
WICKLY FINDING

THIS CONDITION

SINCE WE CAN SEE EX-
ACTLY WHERE THE
TROUBLE 1S OCCUR -

ING.

AGC. :
a3z l
et

Y
2 ~

VERTICAL
PHASINSGE

12AU7

VIOEO AMP

450V

S6K

A A A

VERTICAL PHASING 0OC-
CURS WHEN THE VERTI-
CAL SYNC PULSE IS
OUT OF PHASE WITH
THE ORIGINAL VERTI.
CAL SYNC PULSE SENT

FROM THE TRANSMITTER.

THIS WILL HAPPEN IF
THE 60 CPS SYNC IS
PASSED THROUEH 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. PIC-
TURE IS LOCKED IN AT
THIS POINT ON SCREEN
AND USUALLY RETRACE
LINES ARE NOTICED.

In somy rare cases
a decrease in cath.
ode cap. will cause
this condition,

If s!gnal good at
grid but vertical
is low at plate
check catiwode cap.

It signal is nor-
mal at the sync
take off then
follaw thru sync
circuit.

Look for a decrease
in vertical sync

pulse only

1f trouble is in
sync circuit it
will bs caused by
a bad coupling cap.
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ace all tubns
mnt an
vldsn I.7. and vi-

deo amp.

Vary fine tuning
control. Note if
smear changes.

If smear changes
greatly check lo-
cal oscillator
adjustments.

If local asc. ad-
justments do not
elp, check video
I Fp response

gurve,

I fine tuning has
little effect on
smear, check sfg-
nal at video det.

1f signal is poor
at video det,
check peaking coil
and det. load.

If signal is nor-
mal at video dst-
move scope to grid

of 1st video amp.

A SMEARED PIX CAN BE

CAUSED BY MANY SEC-
TIONS IN A TV RECEI-

VER. ONE OF THE COM-
MON DEFECTS IS PODR
AL 1GNMENT. THIS COULD
BE IN THE FRONT END
OR THE VIDEO L.P. A
OUICK CHECK POR THIS
TROUBLE 15 TO VARY
FINE TUNING CONTROL.
IP THE SMEAR IN THE
PIX CLEARS UP A
LITTLE, OR GETS WORSE
IT WILL INDICATE THAT
THE ALIGNMENT IS OFF,
SINCE INDER NORMAL
CONDITIONS THE FINE
TUNING SHOULD HAVE
HARDLY ANY EFFECT ON
THE PIX.IF ALIGNMENT
IS INDICATED POLLOW
MANUFACTURERS IN-
STRUCTIONS. IF THE

FINE TUNING HAS NO
EFFECT ON THE PIX,
THEN TROUBLE MUST
BE IN THE VIDED AMP.

SMEARED PIX

PIX. DET: -_——

12AU7
TRAL VIDEO AMP
+/30v

I{N TROUBLE-SHOOTING
THE VIDEOD AMP. FOR A
SMEARED PIX, ONCE A-
GAIN THE SCOPE IS

NECESSARY. MOST COM-
MON TROUBLES THAT

CAUSE THIS ARE FOUND
IN PEAKING COILS AND
OPEN BY-PASS CAPACI-
TORS. HONEVER, BY
USING THE SCOPE IT
CAN BE DETERMINED
EXACTLY WHERE THIS
TROUBLE IS OCCURING.
VERY SELDOM IS THIS
TROUBLE CAUSED BY
TUBES. HOWEVER, THEY
MUST BE CHECKED IN
CASE THEY ARE CAUS-
ING THIS CONDITION:

I'f normal. move
scope to plate of

1st video amp. if
poor check No. 9.

Check bias and
plate voltags. If

low, peaking nngl
at p late may

open,

Plate load resistor
may have increased
or open bypass ca
acitor, Egl ?

To check for open
cap. bridge with
good one or check
at cap, with scope.

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

second vl deo

mT is used then
low abave checks
7-12 on 2nd amp,

Siynal on both
sides of a peak-
Ing coil should
ve same if coil
is good.
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Check setting of
cont rast and A, G.
C. Controls.

Repl ace all tubes
in front end, vi-
deo I.F, and vi-
deo amp.

Check A & C. vol-
t age. Should be at
l east -B volts on
al!l tubes it feeds-

If ALG.C. is low
refer to Chart
Ne. 19 on A.G.C,

If A G.C. voltage
is normal check

output of video
dgt. for 2v P.P,
signal

1f signal is very
large at det. re-
check A.G.C. vol-
t age.

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

A PIX THAT IS TOO
DARK CAN 3E JUST AS
BAD AS A PIX THAT IS
VERY WEAK.UNDER THIS

CONDITION THE PIX BE-

COMES TOO CONTRASTY
AND THE DIFFERENT
SHADES DO NOT STAND
OUT AS WELL AS THEY

SHOULD IN MOST GOOD
OPERATING SETS. WHEN

THE CONTRAST IS AT A
MAXIMM THE  PIX
SHOULD BE TOD DARK
TU WATGH. IN SOME
CASES THE A.G.C. CON-
TROL MAY 3E SET IN-

CORRECTLY, THMIS
SHOULD BE CHECKED

FIRST. NOT ALL SETS

HAVE AN A.G.C. CON-
TPIL.

VERY

VIDEO AMP
200v.

o.5v I ===

"CONTRAST

DARK

4.5 MC

TRAP me

3900

1200

TOO DARK A PIX CAMN ZE
CAUSED 3Y IMCORRECT
CONTRAST SETTINS, OR

A. 5. C. CONTROL SET-
TING. THIS SHOULD ZE

CHECKED FIRST SINCE
THIS IS THE EASIEST
THING TO CHECK. TUSES
MAY ALSO BE INTERNAL-
LY SHORTED CAUSING
MAXIMUM GAIN AS THE
SIGMNAL PASSES THROUGA
IT. THESE MUST 3E
CHECKED 2Y REPLACE-
MENT. ALI GNMENT C LD
ALSD CAUSE T.{IS TROU-
ZLE BUT THIS SHOULD
ONLY 3E SUSPECTED IF
THE SET HAS SEEN TAM-
PERED WITH.

Check video amp.
for shorted ca-
thode cap.or de-

crease in cath-
ode resistof

Check for open
peaking coil at
plate of video
lamp.

If a plate b{—
pass capacitor is
used check it for
an open.

Look for increase
in plate load re-
sistor.

Check contrast
control circuit
for a decrease
in resistance.

It all appear
no mal , then
check align-
ment of set.
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Vary brl%h*-uu
control, At mini-
mum setting ras -
ter shculd go
black.

If contrel  |has
little or no ef-
fact check No. 3.

Measure voltages
at base of C.R.T.
with base removed.

Grid zere, scrsen
300v and cathode
varies from 100 v
to zero.

Cathode voltage
depends on setting
of brightness con-
trol.

If cathode vol tage
does not change
check brightness
circuit and con-
trel

Control may have
open center tap or

B plus feeding con-

trol may be low

THIS IS AN IMMEDIATE IN-
DI CATION THAT THE PIX
TUBE IS BAD. ALTHOUBH IN
SOME CASES A BAD BRIGHT-
NESS CONTROL COULD CAUSE
THIS CONDITION. IT WILL
BE NOTICED THAT IF THE
BRIGHINESS CONTROL DOES
AFFECT THE PIX, THAT IT
WILL NOT CAUSE THE RAS-
TER TO DISAPPEAR AS
FOUND UNDER NORMAL OPER-
ATING CONDITIONS.

PIX BRIGHT -
NO CONTROL

/7”7

PICTURE
7vEE

AN INTEANAL SHORT BE-
TWEEN ELEMENTS IN THE
PIX TUBE WILL PLACE A
POSITIVE VOLTAGE ON' THE
GRID OF THE PIX TUBE.
NORMALLY THE GRID HAS
ZERD VOLTS AND THE CATH-
ODE VOLTAGE, CONNECTED
T0 THE BRITHINESS CON-
TIOL, CONTROLS THE CON-
IUCTION OF THE C.R.T.
HOWEVER, WITH THE GRID

POSITIVE, THE C.R.T.
WILL CONDUCT REBARILESS

OF CATHODE VOLTAGE

In some cases

Brightness control
fesds and ca-
thade is constant.

Closely check sche-
matic for above
cendi tion.

1f this is bein

usad then gri

should vary Irom
Ov to -100v.

If grid 15 posi-
tive check coup-
ling cap to grid
for short.

If all checksare
normal then C.R,
T. is bad.

Tap neck of C.R. T,
slightly. This may
restere normal o-
peration.
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These first checks
assume only one
black bar on CRH.T.

With bar on Pix re-
move R.F.if bar re-
mains R, F. amp. OK.

Replace R.PF. tube
pull L.0, {f bar
remains L.0., s
ok.

Replace L.0. re-
move mixar if bar
remains mixaer ok.

Continue the above
me thods pulling one
tube at a time.

Try 1st 1.P., 2nd
.F., etc. Det.
tube and video am-
alifiers.

If at any time
bar disappears
then the tubes
pulled is bad.

WITH A BLACK BAR ON
C.R.T. THE TROUBLE IS

LIMITED TO THE VIDEO CIR-
CUITS. THIS COULD BE THE
FRONT END -- VIDEO I.P.

-- OR VIDED A¥P. INCLUD-
ING THE C.R.T. THIS

HOLDS TRUE IF ONE BLACK
BAR IS NOTICED. IF TWO

BLACK BARS ARE NOTICED
THEN TROUBLE IS IN THE
POWER SUPPLY. THIS

SHOULD BE DETERMINED BE-
FORE BEGINNING TROUBLE-

SHOOTING.

IN THE CONDITION OF ONE
BLACK BAR THE TROUBLE IS
A SHORT BETWEEN HEATER
AND CATHODE OF ANY VIDED
TUBE. WITH TWO BLACK
BARS THE TROUBLE IS5 AN
OPEN FILTER IN THE POWER
SUPPLY SINCE TWO BARS
INDICATE 120 CPS AND
THIS IS5 FOUND ONLY IN
THE POWER SUPPLY.

1f last video amp.
does not remove
bar C.RT. nust
have short.

Check from cath-
ode to heaters
with ohmmster on
ERANTS

Should have in-
finite resistance
if a reading is
found replace CRT.

If two black bars
are noticed bridyge
all tilter cap.

VWhen open filter
cap., is bridged
black bars will
disappear.
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Vary the bright-
ness control to

see effect.

I1f raster remains
dim check voltage

on gyrid and ca-
thods.

Grid should be

zero and cathade

v-alu from Ov to
'.

11 both are normal
then tap all around
neck of C.R.T.

Do this tappin
gently, 1 ﬂ::hlsu
ngplu as you tap
then CR T.is bad.

As another check
measurs H, V. Now
check back of C.
RT. for voltages.

On C.R.T. grid Oy
cathode Ov to 100y
and gcreen 300v

\“

IN TMIS TROWELE THERE IS
A DARK OR DIM RASER AND
EVERY NOW AND THEN SOME
WHITE STREAKS ARE NOTIC-
ED ON THE C.R.T. AT THIS
TIME THE BRIGHINESS CON-
TROL WILL TELL THE REST
OF THE STORY. IF WHEN
THE CONTROL 1S VARIED
ND EFPECT IS NOTICED
THEN THIS POINTS TO
C. R.T. TROUBLE.

DARK
WHITE

RASTER

FLASHES

/00K

PICTURE
Z-3

RL0

S00K

BRIGHTNESS

N

/7

=

AN OPEN CATHODE INSIDE
THE C.R. T WILL CAUSE A
VERY DIM RASTER TO BE
SEEN BUT THE CONTROLS
WILL HAVE NO EFFECT ON
TI1S. THE PLASHES
THAT MAY APPEAR FROM
TIME TO TIME ARE CAUSED
BY VIBRATION THAT MOM-
EINTARILY CAUSE THE CA-
THODE WIRES INSIDE THE
C.R T. TO TOUCH.

If H.V, and base

pin val tages nor-

:m.l‘l then C.R. T,
ad,

In case of lack
of voltage on any
of the  checks
find out why.
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Switch on set and
with brightness
control at max ad-
just ion trap.

If ion trap does
not bring in ras-
ter rerwove anode
cap and arc to
chassis.

If no arc is ne-
ticed then trou-
ble - shawt H. V.
circuit in Chart
No. 3.

If arc is present
and indicates
snough M.V, re-
check ifon trap.

Msasure hase pin
voltages on C.ALT.

rid 0 volts ca-
thode 0-100Vand
screen about 3NNV,

if these voltagas
are normal once
-again check ion
trap.

THEAE ARE MANY CAUSES OF
NQ RASTER RANGING FROM
HORI ZONTAL OSCILLATOR
TROUBLE TO A BAD C.R.T.

THE CAJSE MU5T EE FOUND

AS SOON AS POSSIBLE. IN
THIS SHEET WE WILL DE-
TERMINE IF THE TROUBLE
IS IN THE H. VOLTAGE
CIRCUITS OA IF THE C.R. T.
1S DEFECTIVE AND ASSUME
THAT THE TROUEBLE IS THE
C.R. T. POR TROUBLES IN
THE HIGH VOLTAGE REFER
TO CHART NO. =

NO RBRASTER

(1-3

oo

220K

BRIGHTNESS CONT.
—————

o
+360:

VIDEO
AMPLIFIER

IN CASE OF A BAD C.R.T.
CAUSING NO RASTER THE
TROUBLE MAY BE OPEN
FILAMENT OR LOSS OF
EMISSION OF C.R.T. IT
SHOULD ALSO BE REMEM-
BERED THAT AN INCORRECT
SETTING ON THE ION! TRAP
WILL ALSO CAUSE THIS
CONDITION AND INCORRECT
YOLTAGES AT THE BASE OF
THE C.R. T.

If ion trap doss
not help then
C.A.T. is bad.

Some C.A.T. boos-
ters are avail-
able but in this
casamay not help.
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Check value of re-
sistor in focus
circuit .

Focus pot may be
open, check cara-
fully.

Disconnect focus
coil and check
its resistance.

Check resistor in
in parallel with
focus pot.

Check B + for 20%

tolerancs.

If B! is low
refer to chart
# 42, .

Check for schema-
tic changes made
by manufact urar.

MANY OF THE LATER MODEL
RECEIVERS HAVE NO POCUS
ADJUSTMENTS AT ALL AND
DEPEND UPON VOLTAGE AP-
PLIED T0 THE FOCUS ANDDE
OF THE CRT FOR CORRECT
FOCUSING. THESE ARE ELEC-
TROSTATIC POCUS CRT AND
MAY CAUSE POOR FOCUS
DUE TO INTERNAL ARCING
IN THE CRT. IN OTHER
CASES WE PIND FOCUS AD-
JUSTMENTS ON THE NECK OF
THE CRT AND IN STILL
OTHER CASES WE HAVE A
A CUS CONTROL ON THE
BACK OF THE CHASSIS

Su4-6

L. V.-RECTIFIER

POOR

gsswc I-,- @ J

X

X

FOCUS

+ +
o
-| «s0ov. -

~ 40
ME

#50
v

WITH POOR FOCUS NOTICED
ALL ADJUSTMENTS SHOULD
BE TRIED PIRST. THE

FOCUS COIL ON THE NECK
OF THE CRT CAN BE MIVED
TO AND FRD TO SEE IF BET-
TER FOCUS CAN BE 0B-

TAINED. IF THESE ADJUST-
MENTS DO NOT HELP THEN
RESISTANCE CHECKS SHOULIY
BE MADE IN THE POCUS

CIRCUIT. SOME RECEIVERS
HAVE THE FOCUS CONTROL

IN THE AUDIO (OUTPUT

CIRQUIT AND TROUBLES IN
THE AUDIO WILL CAUSE

POOR FOCUS RESISTORS IN
THE FOCUS CIRCUIT OFTEN
CHANGE VALUE.

If focus pat in
audio circuit
chack audio tube.

Msasurs bias on
audio output
tube.

Cowling capacitor
to audio output
grid may be leaky.

Cathode resistor
of audio output
mr have chanyed
valus.

I1f all checks are
normal, replace fo-
cus coil.

In CRT with elec-
trostatic focus
check valtage on
focus ‘pin.

CRT with electro-
static focus may
be bad. '
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Turn up brightness
con trol and adjust
ion trap.

Msasure HV with a
HV probe.

If low HV refer
to Chart No. 39.

With normal HV
Msasure CRT base

voltages

Grid vol tage

should be zero.

Cathode voltage
should vary from
0 to 100 v with
brightness.

Screen vol tage
should be almost

B +

A WEAK RASTER IS A VERY
COMMON TROUBLE IN TV
SETS. THE CAUSES ARE
MAINLY A WEAK CRT OR
NOT ENOUGH HV. IP A
WEA{ CRT IS TE TROUBLE,
THEN THE CAT SHOULD BE
REPLACED. A NUMBER OFP
CRT BRIGHTNERS ARE ON
THE MARKET THAN CAN
RESTORE THE CRT TO A
PAIRLY NORMAL CONDITION,
BUT IN MDST CASES IT
SHOULD BE MENTIONED TO
THE CUSTOMER THAT THIS
IS A TEMPORARY MEASURE
AND THAT THE PIX MAY
BE WEAKX AGAIN IN A PEW
MONTHS AT THE MOST. IN
ALL CASES IT IS FAR
BETTER TO REPLACE THE
CRT.

WEAK RASTER

Brightness

control

THE CAUSE OF A CRT BE-
COMING WEAK IS LOW EM-
MISSION OF THE ELEC-
TRONS IN THE CRT IT-
SELPF. THIS IS CAUSED
BY -A COATING THAT PORMS
ON THE CATH@E OF THE
CRT THAT CUTS DOW N
THE ELECTRON PLOW IN
THE TUBE. A CRT BRIGHT-
NER GIVES A SLIGHTLY
HIGHER HEATER VOLTAGE
TO THE TUBE WHJCH OF
COURSE WILL INCREASE
THE ELECTRON FLOW IN THE
TUBE. IF THE CAUSE OF A
WEAK RASTER IS LOW HV
ANGC A BRIGHINER OR BOO-
STER AS IT IS CALLED IS
USED THEN THE RASTER
WILL GET BRIGHTER WITH-
OUT CURING THE TROUBLE.

ln‘:mu cases thmo
grid may vary wi
:hnlbrtg m.:’.' gon-

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

If base voltages
are normal re-
place ion trap.

1f new f{on trap
does not help re-
place CAT.

A  booster may
be used to see its
effect an CRT,

@ Copyrighted 1956 NTRL



Replace R.F. 1. F.
and A G.C. tubes.

Check voltage on
[.F. grids, With
this trouble it
should be almost
zara.

Switch set aff
and check BRss.
to_ ground from
I.P grid.

Res. should be

lélnh around 1 meg.

hec schematic
if availables.

If very low resis-
tance _ check for
gsharted Capacitor
in A, G.C.

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

If resistance
to Enund in
A.G.C. is normal
check A. G.
tubs circuit,

THIS TROUBLE 1S COM-

MON IN CIRCUITS
VHERE SEPARATE A. &. C.
TUBES ARE USED AS

IN KEYED A G.C. CIR-

CUITS. TROUBLE CAN

BE RECOGNIZED BY NEG-
ATIVE PICTURE. THIS

SHOWS EVERYTHING

THAT SHOULD BE WHITE
AS BLACK AND EVERY-

THING BLACK SHOWS
WHITE. THIS WILL AL-
WAYS BE ACCOMPANIED

BY ROLLING AND TEAR-
ING AS IN LOSS OF
SYNC. NOTE THAT
BLANKING BAR IS
WHITE INSTEAD OF
BLACK.

4700

10pf

ROLLING-TEARING
NEGATIVE PIX

WITH COMPLETE LOSS
OF A.G.C. VOLTAGE
THE R.F. AMP. AND
VIDED I. PF. TUBES
ARE AMPLIFPYING WITH
MAXIMUM GAIN. THIS
WILL CAUSE THE I.P.

STAGES TO DETECT
THE SIGNAL BEFORE
THE DETECTOR ANDTHE
RESULT IS A SIGNAL
OF OPPOSITE POLARITY
AT THE DETECTOR OUT-
PUT. THIS WILL ALSU
CAUSE NO SYNC. DUE
TO WRONG POLARITY

OF SYNC PULSE, THUS

ADLLING, TEARING &

A NEGATIVE PIX.

To CRT

] 0.001 uf Horiz width
‘s rans

tra
=
—4

I 0.5uf
Contrast Lot {(_‘
21K 3 41K
L +140 100K
ToRFamp , | 900y —_L
AGC -
To Ist-2d
IF's

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

Also check for
keying pulse on
plate of tube.

It keying pulse
issi heck
back tol flyback
for open lsad.

Keying pulse
should be S00v
peak to peak.

With above checks
nornal, trouble is
in I.P. circuit.

Suspect leaky ca-
pacitor to I.P.
grids.
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If any age -con-
trols are used ad-
just them first.

Aeplace any agec
R F.or I.F. tubes.

Check negative
vol tage across
agc load resis-
tor.

Now check nega-
tive vnlhgl on
I.F. grids fed by
the agec.

ABC voltage should
be the same at the
Ho & nrids as
acrosst~a agc load.

If the voltage is
different check
for leaky cap in
agc line.

Coupling capacitar
may be leaky to an
I.F. grid.

THIS CONDITION IN-
DI CATES PARTIAL LOSS
IF AGC VOLTAGE. THE
LOSS OF SYNC WILL OC-
CUR ONLY ON STRONG
CHANNELS SUCH AS TwD
OR FOUR. THE SETTING
OF ANY AGC ADJUSTMENT
SHOULD BE CHECKED FIRST
IN CASE IT HAS BEEN
MISADJUSTED. IF A CON-
TROL IS USED IT SHOULD
BE SET WHILE WATCHING

A STRONG CHANNEL FOR
THE BEST PIX.

POOR SYNC ON
STRONG CHANNEL

WITH PARTIAL LOSS OF
AGC THE INCOMING SIGNAL
ON A STRONG CHANNEL
WILL, OVERDRIVE THE
VIDED I.P. AMPLIFIERS
AND CAUSE THE SYNC

PULSES TO BE CLIPPED
OPF IN THE I.P. STAGES.

THIS IN TURN WILL CAUSE
POOR SYNC ON THEEE
CHANNELS AND PICTURE
PULL MAY ALSO BE NO-
TICED.IN AREAS WHERE
HE SIGNAL STRENGTH IS
WEAK COMPLETE LOSS OF
AGC WILL ALSO CAUSE

THE SAME CONDITION

AGC voltage should
be about -4 to -6
vol ts.

If agc voltage
low check agec
load resistor
for a change.

In keyed agc sig-
nal at plate o
age tube should
be 500V p to p.

Check correct bias

on keyed age tubs.

With all above
checks normal re-
fer to chart #18.
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Replace front end

video I.F. and vi-

deo amp. tubes.

Check for signal
at video detsctor
with scope.

1f signal is pre-
sent refer to
Chart #8.

‘If no signal at
det. feed marksr
gen.modul ated I.P.
to 1st I.P. Grid.

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

Continue this sig-
nal injection un-
til black bars do
not appaar.

Chack stage not
passing signal,if
grid has zere
valts refer to
Chart # 5,

IN SIME CASES WHERE WE
FIND NO PIX BUT NORMAL
SOIND THE TROUBLE COULD
BE IN THE PRONT END,
VIDED I.F. OR VIDED AM-
PLIPIER CIRCUITS. HOW-
EVER IT IS POSSIBLE

THAT THE AGC IS DEVEL-
OPING A LARGE AVOUNT OF

BIAS ON THE I.F. AND
R F. AMPLIFIERS AND AL-

MIST CUTTING THEM OFF,
S0 THAT ONLY SOWND WILL

PASS. IN TROUBLE-SHOOT-
ING THIS WE WILL USE
NORMAL PROCEDURE TO
LOCATE THE TROUBLE.

6AU6

VIDED

IF

IP S50ME CONDITIONS OC-
CUR THAT WILL CAUSE THE
AGC CIRCUIT TO DEVELOPE
A LARGE AGC VOLTAGE,
LOSS OF PIX WILL RESWLT.
THIS CONDITION IS FOUND
VERY OPTEN IN KEYED
AGC CIRCUITS WHERE THE
GRID VOLTAGE OF THE AGC

TUBE IS DETERMINED BY
THE PLATE CIRCUIT OF THE
VIDED AMPLIFIER TUBE.
IF ANY TROUBLE OCCURS
IN THE VIDED AMPLIFIER
THEN THE AGC CIRCUIT
WILL BE AFFECTED.

i
o008 * 2018

2

W

If grid at -4
valts or more
check agc load
rasistor.

If load resistor
normal check bi-
as on agc tube if
used,

1f bias is way off
check agc tube
circuit,

If keyed agec is
usad check video
amp circuit.

With no picture
age voltage
should be zero.

If some voltage
is on the agc line
then the agc is
defective.
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Replace all sync

tubes.

With scope check
signal at input
to first sync
tube.

If no signal pre-
sant, check for
open line f rom
sync takeoff point.

1f signal at in-
put,move to plate
of first sync
tube.

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

Do not trouble-
shoat if a poor
signal is at
ilate.

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

WITH LOSS OF SYNC, AS
THI5 TROUSLE INDICATES
PICTURE WILL BE ROLLING
SIDCWAYS AND DOWNWARD AT
THE SAVE TIME. IN OHDER
TO MAKE SURE THAT THIS
IS OCCURING, ADJUST B0OTH
THE VERTICAL ANT) HORIZON-
TAL HOLD CONTROLS AT THE
SAME TIME.TO SEE IF THE
PICIURE WILL HOLD MDMEN-
TARILY. IF IT DOES, THEN
VE HAVE LOSS OF SYNC.

MAKE SURE THAT THE PIC-

TURE 1S NOT NEGATIVE AT
THE SAVE TIME SINCE THAT
WOULD INDICATE A.6G.C.

TAOUBLE.

COMPLETE LOS5S OF SYNC

VAAA et

AAA

12AU7 1/726SN7GT
SYNC. SEP. & CLIPPER SYNC. Inv,
: 1
2 g T

|
"
S 001

VWAA-

—AA

THE SYNC TUDES SHOULD BE
CHANGED FIRST SINCE THEY
ARE THE MOST LIKELY CAUSE
OF THIS CONDITION. [F THEY
1J0 NOT CLEAR THE TROUBLE
THE SCOPE SHOULD BE USED
SINCE IT CAN SHOW YOU
WHERE THE LOSS OF SIGNAL
1S OCCURING. THE TROUBLE

CAN BE ANYWHERE FAOM THE
SYNC TAKE OFF POINT TO
THE OUTPUT OF THE SYNC
CIREVITE.

Check for signal
at grid of second
sync tube.

If no signal
check coupling’
cap for open or
grid circuit for
short.

If signal at
grid check for
signal at plate.

If n me present
at plate check
voltage and re-
sistance of this
circuit.

Trouble 1is cau-
sed by complets
loss of sync.

Signal must be
lost in sync cir-
cuit use scoe
to check this.
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Replace all sync
tubes.

1f tubes ok check
input to the first
sync tubs.

his signal must
be good. if sig-
nal is poar check
agc or video amp.

If good signal go
to output of first
sync tube.

1f sync pulses
are suppressed at
this point check
voltage at tube.

If tirst tube is
sync sep. bias
should be - 2] volts
with signal ap-
plied.

If grid vol tage on
sync sep. is low
or zero, check
cuuﬁling cap for
1sak.

(3

THIS CONDITION DCCURS
VHEN THE SCENE CHANGES
OR WHEN A COMMEACIAL IS
SHOWN AND THE CAMERA
SWITCHES BACK TO THE
PAOGRAM. IT MAY ALS0 3E
NOTICED THAT I1F VERY
LITTLE VIDED IS ON THE
SCRAEEN, OR THEAE IS

, LITTLE MOVEMENT IN THE

SCENE, THE PIX MAY AP-
PEAR VERY GOOD. WITH NO
PULLING AT ALL. IP GREAT
ACTIVITY IS TAKING PLACE
THEN A PIX PULL WILL
BE NOTICED.

PICTURE

PULL

M

TH1S TROUBLE IS CAWSED
BY VIDED INPORMATION IN
T™E 'SYNC TRYING TO
TRIGGER THE HORIZINTAL
OSCILLATOR. THIS WILL
NOT AFFECT THE VERTICAL
OSCILLATOR SINCE THE
INTEGRATING NETWORK
WILL BYPASS ALL VIDEO
IN PORMATION. USUALLY
LEAKY COUPLING CAPACI-
TORS IN THE S5YNC CIR-
CUIT WILL BE THE CAUSE.
IN SOME CASES MISAD-
JUSTMENT OF THE A.G.C.
CIACUIT WILL GIVE THE
SAME EFPFECT.

If signal at
plate is normal
check at grid of
second sync tube,

Watch for loss of
amplitude of sync
pulse only.

Output of sync
separator should
be sync pulges
only.

With pix pull vi-

deo will be pres-
ent at the sync
separator output,

Check coupling ca-
pacitor and grid
resistor of sync
s8p.

Also check for
high plate vol-

tage on sync
tuges.
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In soma cases
a tube is used

to amplify onmnly
the vertical sync.

1f the above tube
is used replace
it.

Turn down bright-
ness control and
remove vertical
osc. tubs.

Place scope at os-
cillater grid to
chack for loss of
signal.

If a signal is
at osc grid, it

is Ymhab y very
snall.

Check for a short-
ted intagrator ca-
pacitor,

1f a printed inte-
grator circuit 1{s
used replace it.

WITH THIS TROUBLE THE
P ICTURE WILL HWD MI-
MENTARILY AS THE VER-
TICAL HOLD CONTROL IS
ADJUSTED BUT WILL NOT
LOCK - INTO SYNC. AS THE
PICTURE IS MADE TO ROLL
DOWNWARDS IT SHOULD
SNAP DOWN AS THE ELANK-
ING BAR NEARS THE
BOTTOM, THIS WOULD IN-

DICATE NORMAL OPERATION
OF THE VERTICAL SYNC.
WITH LOSS OF VERTICAL
SYNC THE PICTURE WILL,
ROLL SLOWLY DOWN ALL
THE WAY TO THE BOTTOM.

LOSS OF
VERTICAL SYNC

. Sync 22K 8.2K 82K  0.0047pf
inverter

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

QUTPUT OF THE SYNC CIR-,
CUITS, AND THE INPUT

TO THE VERTICAL 05-
CILLATOR. POOR SYNC
MAY GIVE ALMOST THE
SAME CONDITION AS LOSS
OF VERTICAL SYNC EXCEPT
THAT THE HODRIZONTAL
WILL BE VERY TOUCHY
AND HARD TO LOCK IN.

Check for an open
registor leading
from sync output
to vertical asc.

If horizontal is
holding good treu-
ble must be in
above checks.

If horizental is
poor too, then
check Chart on
poor sync.
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Replace the ver-
tical oscillator
and output tubes.

With scope check
for a signal at
the grid of the
vertical output
tube.

If \none present
move to the other
side of coupling
capaci tor.

If none at this
point ascillator
circuit is not
working.

Check for plate
voltage on osc
tube. If none

check plate cir-
cui t.

Check grid resis-
tor of osc.
for open.

Neplace capacitor
at yrid of verti-
cal oscillator.

tube .

TH1S IS ONE OF THE
EASIEST SYMPTOMS TO
RECOGNIZE SINCE ALL
THAT WILL BE ON THE
SCREEN IS A STRAIGHT,
HORIZONTAL LINE IN THE
CENTER OF THE C.R.T.

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

NO VERTICAL SWEEP
65N7/GT
VERT. OSC. VERT. OUTPUT
416V, +230V.
2 5|
4300 | L - - -
< —
i»"‘ 71,\? C sf—‘ g“
.1’ (L +
‘:vzn'r =

HOLD

0
wWVIr

\AA

<
Lsu. HEIGHT ¢
MWV

L O
WITH THIS SYMPTOM THE
VERTICAL SWEEP TUBES
SHOULD BE REPLACED
PIRST. 1P THIS DOES
NOT HELP THEN THE
SCOPE CAN BE USED
TO GREAT ADVANTAGE

SINCE IT WILL SPOT
THE DEPECTIVE STAGE

RI GHT AWAY. ONCE
LOCALIZED TO ONE STAGE,
VOLTASE AND RESIST-
ANCE MEASUREMENTS
WILL LOCATE THE DE-
FECTIVE COMPONENT.

If still no sweep,
replace osc, trans,
former.

If a signal is at
grid of output
.tube, check signal
at piatn.

If none at plate
check voltages
argund output
tubs.

It voltage mis-
sing at any point
check for apen in
circuit,

(f cathode circuit
open a high volt-
age will be at ca-
thode.

1f signal at out-
put plate check
transformer or
yoke for open,
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Heplace the verti-
cal oscillator and
output tube.

With scope, check
signal at grid of
cutput tube.

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

Meplace coupling
capacitor to out-
put tube grid.

Replace charging
capaci tor C51.

If above chacks
do not help, make
sure height con-
trol works.

It heiyht does
not have much cam-
trol, check plate
circuit of osc.

WHEN THIS CONDITION IS
NOTICED THE VERTICAL
HEIGHT AND VERTICAL
LINEARITY CONTROLS
SHOULD BE ADJUSTED TO
SEE IF THE WHITE LINE,
AT THE BOTTOM OF THE
PICTURE CAN EBE ELIMIN-
ATED. ONE THING IS IM-
PORTANT AT THIS TIME
THAT IS 1P THE HEIGHT
CONTROL 1S5 INCREASED
WAY SEYOND NODRMAL,
THEN THE POLDOVER WILL
BE WAY BELOW THE SCREEN,
BUT THE TROUZLE WILL
NOT BE ELIMINATED ONLY
COMPENSATED FOR, AND

TAZ TROUBLE WILL AE-
APPEAR AS TIME GOES BY.

FOLDOVER AT
BOTTOM OF PICTURE

+320v.

INTEGRATOR

VERT. DEFL. YOKE

THE USE OF THE OSCILL-
OSCOPE IN FINDING THIS
TROUELE 1S VERY HELPFUL
SINCE THE SAWIOOTH WILL
HAVE A PLAT TOP TO IT.
BY OBSERVING THE SIGNAL
AT THE GRID NF THE
VEATICAL OUTPUT TUBE,
WE CAN SEE IP THE
TROUBLE 1S BEPORE,
OR APTER THIS POINT.
IF IT IS BEFORE THIS
POINT THEN THE SAW-
TOOTH WILL HAVE A
PLAT TOP TO IT AT
THE GRID, AND THE
VERTICAL OSCILLATOR
CIRCUIT MIST BE
DEPECTIVE AND CAUS
ING FOLDOVER.

With a normal siy-
nal at rid o
output tube trou-
ble is after this
point.

Cueck cathode cir-
cuit of output
tube far bad re-
sistor or cap.

Check plate,screen
val tages and resis-
tors of output tubse
for change,

If filter cap is,
used bel ow output
transformer check
it for open.

If none of above

help, replace out-
put transformer.
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| O

deplace all coup-

Adjust  vertical g gympTOM IS ZaSY THIS TROUBLE IS A Aiay qeepultors
hold control T PIND SINCE THE SIMPLE ONE TO FIND vihrator.

IFP A BLOCKING 0S-
CILLATOR 1S USED AS
THE VERTICAL OSCILLA-
TOR. UNDER THESE CON-

VERTICAL HOLD CONTROL
WILL BE UNADLE TO
BRING ONE PICTURE
ON THE SCREEN. IF

— Replace all ca-
Replace vertical ONE PICTURE DOES DITIONS THE/ DEFECT 13 pacitors at the
MOMENTARILY APPEAR IN THE GRAID CIRCUIT lates of mul tivi-
oscillator tube. ' 3
THEN THE TROUBLE IS OF THE O5SCILLATOR TUSE. brator.

IF A MULTIVIBRATOR IS5
USED AS THE VERTICAL
OSCILLATOR THEN THE
TROUELE CAN BE ALMOST
ANY COMPONENT AROUND

L0Ss OF VERTICAL
SYNC, AND YOU SHOULD
REFER TO CHART # 23.

1 PP PRE
16 O P N THIS OFF PREQUENCY

is - used,  theck CONDITION YOU MAY FIND
grid resistorsmd MANY PICTURES ON THE THE 0SCILLATOR CIRCUIT.
: SCREEN, OR LESS THAN THE BLOCKING OSCILLATOA
ONE PICTURE WIEHE PART VERTICAL SWEEP WILL HAVE A TRANSFORMER
OF THE PICTURE SEEMS JFF FRECUENCY IN THE GRID PLATE
TO LAP OVER THE OTHER CIACUIT.
I{f resistors are PART.

normal, replace
coupling capaci-
tor to osc grid
C 58

1f still off fre-
quency replace os- +320v.
K

cillator transior- INTEGRATOR
mer. NETWORK

VERT. DEFL. yYOKE

4 S
560 s60

3P

<

'..___A

If a cul tivibra-
tor 1is used,

.005
______ o
resistars. = <

first check yrid

F300

HEIGHT

Mow check plate
resistors for a
change in value.
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Replace vertlcal

sweep tubes.

Check for psak to
peak at grid of
verti cal output
tube, should be
anv.

1f very low check
for increass in
late load rasis-
or . of vertical

osc,

If resistors are
normal, replace
charging capaci-
tor.

If none of the a-
bove help, check
the B -£ {ine to
ose. plate.

1f peak to peak at
yrid of vertical

output tube is nor-

mal check wave at
plate.

At plats, wave
should be ver
large, about 1000v
peak to peak.

IN MOST TELEVISION
RECEIVERS 1HE VER-
TICAL HEIGHT CONTAOL
SHOULD BE CAPABLE OF
MAKING THE PICTURE GO
WAY BEYOND THE TOP
AND BOTTOM OF THE
SCREEN. WHEN ADJUSTED
CORRECTLY, THE TOP AND
S0 TTOM OF A TEST
PATTEAN OUTER CIRCLE
SHOULD JUST GO BEYOND
THE EDGES OF THE
SCREEN. WITH NOT
ENOUGH HEIGHT, THE
PICTURE WILL NOT TOUCH
THE SCREEN TOP OR
30TTOM EVEN WHEN THE
CONTROLS ARE SET AT
MAXIMUM.

NOT ENOUGH HEIGHT

VERT. OSC.

6K6-GT AIY’E?FEER

63.n TOTAL
posRe=nT =

220K

<

2.5 MEG

HEIGHT
CONTROL

I130MF

+330v

\ +240v.

AMONG THE MOST COMMON
THOUBLES OF THIS CON-
DITION ARE TUBES. THE
VERTI CAL OUTPUT TRANS-
FORMER OR YOKE WILL ALSO
CAUSE THIS TROUBLE ALONG
WIT™ MANY SMALLER PARTS.
THE SCOPE IS A GREAT

HELP IN PINDING THIS
TROUBLE SINCE WE CAN SEE

THE SIZE OF THE SIGNAL
AT ANY GIVEN POINT. ONCE
THE TROUBLE 15 LOCALIZED
TO ONE STAGE, THE VTWM
CAN BE USED TO PIND THE
BAD PART. A CHECK SHOULD
OE MADE TO SEE 1P THERE
15 ENOUGH WIDTH, SINCE

LACK OF HEIGHT AND WIDTH
INDICATE B + TROUBLE.

VERTICAL YOKE

If low at plate,
check cathods re-
sistors for in-
creases, or Open
cap.

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

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

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

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

Be sure to get
exact replace-
ment of transfor-
mer or yoke.
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Replace the verti-
cal output tube.

Adjust the hei ght
and vertical lin-
earity control

1f one of them
has no effect
check as follows.

Height contral
mey have open
center tap.

Linearity control
may be shorted
out by capacitor
across it.

If both catrols
work check resis-
tor in series wth
height.

Resistor inssriss_
wi th linearity may
have decrsased.

IN A NUMBER OF TV SETS
IT WILL. BE FOUND THAT
THE HEIGHT OF THE PIC-
TURE CANNOT BE ADJUSTED

. 50 THAT IT IS SMALL

ENOUGH TO JUST HEACH
THE TOP AND BOTTOM OF
THE SCREEN. IN THIS
CASE TOO MUCH MEIGHT
15 PRESENT AND WE MUST
TAOUBLESHOOT THE VER-
TICAL SWEEP CIRCUIT.
NOT TOO MANY COMPONENTS
WILL CAUSE SUCH A
TROUBLE AND THOBE THAT
DO ARE SOON FOUND!
ADJUSTMENT OF THE
VERTICAL CONTROLS MANY
TIMES WILL HELP IN
1 SOLATING THE TROUBLE

6/5

sr@0y. VERT osc

3

TOoO

MUCH

HEIGHT

6K6-GT

VERT. OUT.

+2201.

v

SK

3

—MW—> 30V

=F

VERT. YOKE

£
560 S60

7500,

/OMF
gs50v.

VERT LIN.

Ei

THE HEIGHT OF THE PIC-
TURE IS OBTAINED BY THE
TIME IT TAKES FON A CA-
PACITOR TO CHARGE. IF
THE RESISTANCE IN THE
CIRCUIT IS REDUCED THEN
THE CAPACITOR WILL
CHARGE QUICKLY AND THE
HEIGHT OF THE PICTURE
IS INCREASED. IN THE
PLATE CIRCUIT OF THE
VERTICAL OSCILLATOR WE
FIND THE RESISTORS AND
CAPACITOR. A CHANGE IN
VALUE OF THESE PARTS
WILL CAUSE TOO MUCH
HEIGHT. INTERNAL SHORT
IN THE VERTICAL OUTPUT
TUBE MAY ALSO CAUSE
THIS TROUBLE.

Replace charging
Gapacitor.
If all parts

check normal then
gutput Xfrar is
bad.

Be sure to obtain
correct replacs-
ment of Xfmr.
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Adjast vertical
linearity and
height controls.

Replace vertical
osc and output
tubes. check B +
for normal

Use scope to

check waveshape
at grid of verti-
cal output tube.

1f top of wave
lquulgld, check
coupling c:iul-
tor for leaky.

Also check value
of grid resistor
at output tube.

Replace charging
capacitor C 61,

1f slsml normal
at grid of output,
check wave at
plate.

THIS CONDITION IS NO-
TICED JQUICKLY IF A
TEST PATTERN IS PRESENT..
THE CIRCLE IN THE TEST
PATTERN WILL APPEAR
SQUASHED AT THE TOP
OR BOTTOM. IF A TEST
PATTERN 1S NOT PRESENT
POOR LINEARITY MAY BE

‘NOTICED WHEN A BALL

OR ANY ROUND OBJECT
IS ON THE SCREEN.._
NOTICE SHOULD BE TAKEN
OF THE RATIO 3ETWEEN
THE PACES AND BODIES
OF THE PEOPLE. IF IT
APPEARS POOR, THEN
POOR LINEARITY MAY
BE THE CAUSE.

INTEGRATOR
NETWORK

HEIGHT

POOR VERTICAL LINEARITY

/00K 1 verT:
LIN.

L O

™ME VERTICAL LINEARITY
AND HEIGHT CONTROLS
SHOULD BE ADJUSTED
FIRST IF POOA LINEARITY
IS NOTICED. THESE CON-

TROLS HAVE AN EFPECT
ON EACH OTHER, AND WILL
BOTH HAVE TO BE ADJUST-
ED AT HE SAME TIME.THE

HEIGHT CONTROL HAS MDST
EFFECT ON THE 30TTOM
OF THE PICTURE, AND THE
LINZARITY CONTROL AP-
FECTS THE TOP OF THE
PICTURE MDST. IF THESE
CONTROLS D0 NOT HELP
THE SITUATION, TUBES
SHOULD BE SUBSTITUTED.
A CURVE IN THE SAWMOTH
WAVESHAPE IS CAUSING
THIS TROUBLE.

VERT: DEFL. YOKE

s560

If poor wave at

plate, check ca-

thule resistor.

Cathode filter ca-
pacitor of output
way be lesaky.

Miasure ohms of
output transfor-
mer primary and
resistor inseries
with it,

mtpnl tube plate

filter capacitor

may be open, if
one is used.,

Replace vertical
output transfor-

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

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

Replace APC tube
and oscillatar
tube.

After replacing
above ‘ubes re-
adjust controls.

Check for syne
pulses to the
a, f.c. tube with
scope.

[f no sync pulses
at a.f.c. check
back to sync cir-
suf t.

If s{'nc pulses
normal, check for
reference wave-
shape to a.f.c.

3

WITH COMPLETE LOSS OF
APC ACTION THE PICTURE
MAY BE SLIPPING SIDE-
WAYS, OR BE WAY OFF
PREQUENCY. THIS DEPENDS
ON THE TYPE OF AFC
USED, AND THE POSITION
OF THE ADJUSTMENT
SCREWS.S I P LDSS OF AFC
ACTION IS NOTICED,
THEN THE HOAI ZONTAL
CONTROLS SHOULD BE AD-
JUSTED TO SEE IP THE
PICTURE WILL HOLD EVEN
MDMENTARILY. IPF IT
DES, IT MEANS THAT
THE HORIZONTAL OSCIL-
LATOR CAN OSCILLATE
AT THE RIGHT PREQUENCY,
AND THE APFC IS NOT
CONTROLLING ITS FRE-
CUENCY.

6ALS

HOR'Z PHASE
DETECTOR

ov

—1 6V

2

o

NG HORIZONTAL SYNC

56K

F 3900

MMF

THERE ARE THREE BASIC
AFC CIACUITS, THE
SYNCROLOCK, MULTIVI-
BRATOR, AND SYNCRO-
R IDE. IF THESE AFPC
SYSTEMS STOP WORKING,
THEN THE HORIZONTAL
0SCILLATOR WILL
OPERATE ABOVE OR
BELOW 15750, THIS
WILL CAUSE THE PIC-
TURE TO BE OUT OF
HORIZONTAL SYNC
SINCE IT WILL HAVE

ND CONTROLLING ACTION.

ADJUSTMENTS SHOULD
CAUSE THE PICTURE
T0 HOLD BRIEFLY, IF
NGT, THEN REFER TO

TGO CHART NO. 32

If no referesnce
waveshape, check
back for loss of
pul se.

If waveshaps s nor-
mal, check resis-

tance from a. f.c.

to osc.

In multivibrator
system, check re-
sist ars of equal
value in a. f.c.

In syncroguide
check cathode re-
sistors of a.f.c.
tube.

Trouble must be
in a,f.e. ar in
feed from a.f.c.
to osc.
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Try all horizon-
tal osc adjust-
ments as listed
in digest "B"

Switch set off
and on to check
for improvements
ag adjustments
are made.

Replace horizontal
ogcillator and any
a, f.c. tubes.

Check for good
sync pulses to
the a. f.c. circuit

Check comparisen
waveshape al so
feading a.f.c.cir-
cuit from hor.osc.

1f sync pulses or
comparison wave-
shape ars poor,
check why.

If comparison wave

oor,, may have
gad cap feeding
a, f.c. circuit.

POOR APC ACTION CAN
BE NOTICED WHEN THE
SET 1S PIRST SWITCHED
ON, OR AS THE SET IS
SWITCHED PROM ONE
CHANNEL TO ANOTHER.
IN BOTH CASES THE
PICTURE WILL GO OUT OF
HORIZONTAL SYNC, AND
THE HORIZONTAL HOLD
MUST BE ADJUSTED TO
BRING THE PICTURE BACK
INTD SYNC. THE HORIZONTAL
CONTROLS SHDULD ALL BE
ADJUSTED FIRST IN ORDER
TO SEE 1P THE CONDITION
CAN BE CURED. MANY
TIMES A SLIGHT AD-
JUSTMENT IS ALL THAT
1S NECESSARY.

woR

RA

PO OR

A.F.C.

SOME OF THE CONTROLS
THAT MAY BE OUT OF
ADJUSTMENT ARE THE
POLLOWING. HORIZONTAL
HOLD. HORIZONTAL FPRE-
QUENCY. A.F.C. HORI-
ZONTAL LOCK. HORIZON-
TAL PHASE. AFTER THESE
ADJUSTMENTS HAVE BEEN
MADE THE TUBES SHOULD
BE REPLACED. IF THIS
DOES NOT HELP, THEN
THE SCOPE CAN BE USED
T0O CHECK FOR CORRECT
WAVESHAPES IN THE AFC
CIRCUIT. THE WAVESHAPES
POUND IN THE VARIOUS
APC CIRCUITS SHOULD
BE KNOWN.

120 x

150K

et
°j;

.022T 7

47

6BG6-6

HWORIZONTAL
ouTPUT

:

40-3%

HOR. DRIVE
CONTROL
it

—

6.22 1

"

If sync pulses
ara poar, check
sync circuit.

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

Replace all capac-
itors around a.f.c.
circuit.

Be sura ta check
a.f.c.filter nat-
work at grid of
hor. osc.

In syncroguide cir
cuit, har. 1 ocking
rangs cap may be
bad.

i@ Copyrighteu 1056 NTRL



THE SCOPE DOES NOT O T (e

Replace horizon-
A ;’“5 CONDITION 15 HELP IN THIS TYPE OF citors arand hor,
osc, e ecla
SABLAES L ] 2 b TROUBLE SINCE THE  Sifq raciolly

any A F.C. tubes.
OSCILLATOR IS WORKING

JUST TOO FAST OR TOO
SLOW. TUBES CAUSE
THIS TROUBLE MANY

CONTROL AS FOUND IN
CHART #30. THE BIG
EXCEPTION 1S THAT NO
ADJUSTMENT OF ANY OF

Y ot - THE HORIZONTAL CONT- TIMES AND SHOULD If lack af width
zontal osc circuit ROLS WILL MAKE ONE ALWAYS BE REPLACED ‘c;n:ksgnrn?:rc:gﬁ-
19 o iing the plX  PICTURE APPEAR ON THE ONCE THE ADJUSTMENTS  tage to hor. osc.
SCREEN. OF COURSE THE HAVE NO NOTICEABLE
ADJUSTMENTS SHOULD BE EPFECT. IT MAY BE
T FIAST TO SEE IF FOUND THAT THE AD-
T}?;:Ernmu CAUSE ONE JUSTMENTS MAY ALMOST
d -
E‘:'i:nﬂ.zli:::;??::- PICTURE TO APPEAR MD- f‘“"ﬁ THE PICTURE in_open H“cr in
tuency, hor.hold hor. 1P THIS : NTO SYNC WHEN AD- e + ne to
oo, AEC or har.  MENTARILY: JUSTED ALL THE WAY R R L
)hase. ’ DOES OCCUR REFER TO ' this trovele.
D T i 0 FF HORIZONTAL FREQUENCY NUMBER QF SPECIFIC
MULTIPLE PICTURES MAY ' COMPONENTS CAUSE THIS
BE NOTICED ON THE Dutliinls, ohtl) Slis Gl 1f all resistors
Remove or disable P I N THE HORIZONTAL and - capacitors
A P.C.circuit. Try ' " 95CTLLATOR CIRCUIT. have been checked
adjustments again. replace hor. osc.
coil.
=100
If pix naow kalds {28k EursRthat
momentarily A P, you have checksd
C. circuit should 4and 5 of this
be checked. 3 shest,
Lok
| s i
% ,7ov. |6SN7/GT +70V.
w . HORIZ. OSC.
If pix still will
notps ¢, then hor. e 'F-. oc
osc. circuit is off - — A — o
frequency. ﬁ?’ﬁ:,‘? 3 e z —
"A"'Z.'IM '-
< 2 8200 S
00 J S, g J7 2%
o G
Check all resis- ' L sox [ it S
tors in the plate -021' 3 Tiw
grid, and cathode 150K 3
of the hor. osc. =
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Try adjustment of
width control and
drive control.

Replace hor. osc,
output, damper,
and low vol tage
recti fier tubes.

1f seleniums are
used as recti-
fiers check B 4
vnltag:. Should
be 285v.

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

If low, check har.
osc. circuit for
change in resis-
tars or charging

cap.

If normal P to P
check resistors
in hor. wvutput
tube.

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

WITH NOT ENOUBH WIDTH
THE SIDES OF THE
SCREEN WILL BE BLACK,
THIS MAY BARELY BE ND-
TICEABLE, OR IT MAY DE
IN AS MUCH AS ™WD INCHES
ON EACH SIDE. ADJUST-
MENT OF THE WIDTH CON-
TROL SHOULD BE TRIED
PIRST BUT USUALLY THIS
CONTROL WILL ONLY
MOVE THE WIDTH ABOUT
HALF AN INCH ON EITHER
SIDE. TUBES IN THE HOR-

1 ZONTAL CIRCUIT WILL
VERY OFTEN CAUSE THIS
CONDI TION.

NOT ENOUGH WIDTH

/183-80/6

H.V RECT.

L e 4 g‘zﬁ_ﬁr

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 FLYBACK CIRCUIT.
O0R EVEN' THE DEFPLEC-

TION YOKE ITSELP-
MOST COMMON IS TROU-

BLE IN THE HORIZONTAL
OUTPUT TUBE AND ITS
ASSOCIATED COMPONENTS-
INSUPFICIENT B 4
WILL ALSO CAUSE
LACK OF WIDTH.

HORIZ. DEFL.
YoxE

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

Increase width by
Elaclnq .05 mfd
00v cap across
width cofl.

In some cases com-
plete removal of
width coil will
help slightly.

If none of the
above checks hel
repl ace ilybauﬂ
or yoke.

The flyback is
the more likely
of the two, try
it first.
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Adjust drive con-
trol to try amd
remove white lines.

Replace Hor. out-
put tube and dam-
8 I, Readjust
rive contral.

Check grid resis-
tor of the hori-_
zontal output for
a decreasse in
valua.

Replace bootstrap
capaci tor locate
at the cathede of
damper tube.

Replace bootstrap
capaci tor locate
at end of line-
arity coil.

Recheck tubes af-
ter capacitors
aave  been  re-
placed.

Repl ace capacitor
acro ss haff of
hori zontal deflec:
tion coils.

IN SOME CASES THESE

WHITE LINES ON THE LEPT
SIDE OF THE RASTER MAY
SE VERY BRIGHT OR HARDLY
NOTICEABLE THE HORIZ-

ZONTAL DRIVE CONTROL
SHOULD ALWAYS BE
CHECKED FIRST FOR
CORRECT SETTING SINCE
IT WILL CAUSE THESE
LINES TO APPEAR THE
CORRECT SETTING OF
THE DRIVE CONTROL IS
WHEN IT IS AT A POINT
JUST BEPORE WHITE
LINES ARE NOTICED
ON THE SCREEN.

WHITE LINES
ON RASTER
1B3/8016

6BG6/6G

HORIZ. OUTPUT

H.V. RECTIFIER

)

> +145V.

6w4

x

T

MANY TIMES THE DAMPER
CIRCUIT IS AT PAULT
SINCE IT CONTROLS THE
SWEEP ON THE FIRST
THIRD OF THE SCREEN

IP POOR DAMPING IS5
OCCURING THE UNWANTED

DSCILLATIONS OCCUR IN
THE HORIZONTAL SWEEP

CIRCUITS AND THE RESULT
IS WHITE LINES ON THE
LEFT SIDE OF THE SCREEN.

TO0 MUCH SIGNAL TO THE
HORIZONTAL OUTPUT TUBE

WILL ALSO CAUSE WHITE
LINES ABOUT ONE THIRD

WAY IN PRONT LEET SIDE
OF SCREEN.

b <

[ os

T}
i

|

See if yoks or
hori zeatal output
trans. have been
repl aced.

If so make sure
corraect parts
have been used.

A mismatch in
these Jarts will
causg white lines
on s creen.

Replace Yoke

Replace
Plyback
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Replace Hor. Osc.

and a. f.c. tubs.

Try adjustmsnt of
all hor. controls

to lock Pix in,

.Swi tch set on and
off to check it
adjustments cor-
rect the troubles.

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

Datermine if Hor.
osc coil has a
cracked slug in
the core.

Replace capacitar
across osc coil
it may be in-
termmittent,

If a syncroguide
circuit is used
replace capaci-
tor at osc grid.

WITH THIS CONDITION IT
MAY BE NOTICED THAT THE
TROWELE WILL OCCUR DNLY
VHEN THE SET IS FIRST
SWITCHED ON, OR THAT
THE TROUBLE MAY APPEAR
WHEN THE STATIONS ARE
CHANGED. AT OTHER TIMES
YOU MAY FIND THAT THE
TROUBLE IS CONTINUDUS

AND THAT NO ADJUSTMENT
OF THE HORIZONTAL HOLD

OR FREQUENCY WILL HELP.

MOST TIMES IT WILL BE
FOUND THAT WHEN THE
TROUBLE IS NOTICED THE
FREQUENCY OR HOLD CON-
TROL WILL STOP THIS
CONDITION AND THE PIC-
TURE MAY REMAIN NORMAL
RR THE ENTIRE TIME THAT
THE SET 1S5 SWITCHED ON.

XMAS TREE EPFECT

100 ".1:
HOR/Z, 204
o HOLO W
\4 -
6SN7-CT
HORIZ. OSC. A r——
s ! ‘
&<00 |
4 1!
e &
T '
180 H
6 (==
>
e 100K
50 1L 20-370
~K
=

A HIGH PITCHED WHISTLE
WILL USUALLY BE NOTICED
ALONG WITH THIS TROUBLE
AND WHAT 15 HAPPENING
1S THAT THE HORIZONTAL

DSCILLATOR 1S OPERATING
ERRATICALLY, THIS

STARTING- AND STOPPING
CAJSES THE HORIZONTAL
SWEEP TO COLLAPSE TO A
A THIN LINE BUT BECAUSE
IT STARTS TO SWEEP
AGAIN ALMOST IMMEDIATELY
IT GIVE THE APPEARANCE
CALLED XMAS TREE EFFECT
WHICH IS REALLY WHITE
JAGGED LINES IN THE
CENTER OF THE RASTER.
THIS TROUBLE THEREFORE
MUST BE IN THE HORIZON-
TAL OSCILLATOR CIRCUIT.

If a mul tivibra-
tor is used re-
place cap from
plate to ‘grid of
osc.

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

Resolder all pin
contacts in the
hor. asc. tube.

Arcing in the dam-
per tube may give
the appearance of
Xmas tree.

Arcing in the Yoke
may also appear as
Xmas tree.

Chack both yoke
and damper for
arcing.

Replace the Har,
osc, coil if Xmas
tree paersists.
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See {f HV is pre-

sent by arcing
anode cap to
chassis.

{f HV is present
measurs it. If
snough refer te
Chart No. 15

1f no arc check
for arc at cap.
af HY rectifier

at this
oint refer to
art 438, Vith
.no arc. replacs
forizofital tubes.

I1f arc

Place scope to
grid of Hor. out-
put tube.

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

If no output at
osc check voltage,
resistance or pos-
:ibln open capaci-
or.

THE LOSS OF SWEEP IN
THE HORIZONTAL CIRCUIT
WILL CAUSE THE LOSS OF
HIGH VOLTAGE IN MOST
CASES. THIS OCClAS BE-
CAUSE THE HORIZONTAL
SWEEP CIRCUIT CREATES
THE HIGH VOLTAGE BY

MEANS OF FLYBACK ACTION
IN THE HORIZONTAL OUT-

PUT TRANSFORMER. THIS
NOW MEANS THAT THE
TROUBLE CAUSING NO
SWEEP WILL ALSO CAUSE
NO RASTER TO BE SEEN.
L0SS OF RASTER MAY BE
TROUBLE IN THE HIGH
VOLTASE CIRCUIT ITSELF
07 THE HORIZDNTAL SWEEP,
DR EVEN THE C.R.T,
FIAST CHECK WILL IN-
DICATE WHICH SECTION
IS AT FAULT,

AAA

NO RASTER

6866 @
HORZ SWEEP OUTPUT

-

IN ORDER TO DETERMINE IF
THE C.R.T. IS THE CAUSE
DF NO RASTER A QUICK
CHECK CAN BE MADE’FOR
HIGH VOLTAGE, IF NONE

IS PRESENT THEN THE
CHANCES ARE THAT THE

C.RT. IS 0.K. FURTHER

CHECKS MUSTNOW BE MADE
TO DETERMINE IF THE
HIGH VOLTAGE IS AT

FAULT OR THE HORIZONTAL
SWEEP. ONE OF THE

‘SIMPLE WAYSISTOSEEIF

AN ARC CAN BE OBTAINED

AT THE CAP OF THE HV
RECTIFIER. IF NONE® AT

THAT POINT IT IS MOST
LIKELY THAT THE TROUBLE
LIES IN THE HORIZONTAL
SWEEP CIRCUIT. USE OF

% SCOPE WILL NOW DE-
TERMINE THE DEPECTIVE
STAGE.

SECOND ANOOE

183-6T
HV RECT

AAAA

AA
AAA AL

cw4
HORZ

Eiy

I‘° onz U TI"

23

360v

HV now,

With signal at
grid of output
tube should be
70-12pp.

If very low check
all components in
har, osc.

If normal check
hor output cir-
cuit voltags and
resistance.

Remove all capa-
ci tars from fg -
back, try for
nov

Remgve ls ads fram
flyback to verti~
cal or a.f.c Try
for HY,

If HV with leads
removed check dis-
connectad leads
for short,

Remove yoke, 1f
replace
yoke. If no H

replace flyback.
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I1f yoke has pluy
check for open
contact.

Unsolder yoke and
measure resis-
tance of horiz--
ontal windings.

Should have low
resistance about
15 ohms.

I1f normal check
connections of
yoke to circuit.

Take close check
of flyback secon-
dary for open.

If yoke has to be
replaced be surs
to get corrsct
part.

With trouble in 7"
sets trouble is in
sweep circuit.

IF THE RASTER ON THE
SCREEN SHOW5 A THIN
WHITE LINE IN THE
CENTER, THE CAUSE
MUST BE LIMITED TO
TRDUBLE IN THE YOKE OR
OUTPUT CIRCUIT OF THE
FLYBACK TRANSPORMER.
THERE ARE A NUMBER OF
SETS ON THE MARKET
THAT WILL CAUSE THIS
SAME CONDITION TO OC-
CUR BECAUSE OF TROUZLE
IN THE HORIZONTAL SWEEP
CIRCUIT, BUT THESE SETS
ARE THE 7° SCREEN
TYPE AND HAVE ELEC-
TROSTATIC CRT.

WHITE LINE IN
CENTER OF SCREEN

TO CRT
=1 [) A
A
- 2 3 )
WIOTH CONTROL 1B3
RECTIFIER
6BG6G 3
HOR. OUTPYT
28 2 v
33 TNES
'.‘..'.'._sm'l. VAWV 6 W 4 GT —
b3 = 100 oaweerf500
SINEC 3 05 4 s ==
Y 5 | |
. l._‘ 5 d
=% T g1 el I nowizourar
= b3 — LS

| DEFLECTION
| YOKE

|7

WHEN THE DEPLECTION
YOKE IS5 OPIN, THE
SIGNAL THAT COMES PROM
THE HORIZONTAL SWEEP
CIRCUIT WILL NOT CAUSE
THE BEAM TO SWEEP THE
CRT SIDEWAYS AL THOUGH
THERE STILL WILL BE
HIG{ VOLTAGE DEVELOPED.
THIS WILL MEAN THAT A
SINGLE #HITE LINE WILL
BE NOTICED ON THE
SCREEN. IN THE SMALL 7°
TV SETS THE HV SYSTEM
HAD NOTHING TO D0 WITH
THE HORIZONTAL SWEEP
CIRCUIT AND ANY TROUBLE
IN THE SWEEP SECTION
WOULD IN NO WAY APFECT
THE HV. IN THIS CASE
LOSS OF SWEEP WIULD GIVE
A WHITE LINE.

Replace tubes in
harizontal swesp
circuit of 7

sets,
Refer to chart
NO. 36 if abave

check does net
help.
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Remove HY lead
and arc to chas-
sis, if arc pre-
sent refar te
Chart No.I5

1f no arc at an?

ode lead check

for arc with
encil at HV
ct. plate.

With an arc at
this point re-
place HV rectifier.

1f no HV now
sheck HY filter ca-
nacitor and resis-
;g» at base of tube.

Also check for
poor sol der and
dirt at HV rect
base

Resistor {in ser-
ies with anode
lead may be bad.

Make sure anode
lead is not broken

WITH NO HIGH VOLTAGE
APPLIED TO THE CAT THEAE
WILL BE NO RASTER ON THE
SCREEN BUT THE SOUND
WILL BE NORMAL,UNDER
THESE CONDITIONS THE
TROUBLE MAY BE IN THE
HORI ZONTAL SWEEP CIR-
CUIT, OR IN THE HIGH
VOLTAGE CIRCUIT. IN
ORIER TO DETERMINE WHICH
OF THESE TWO STAGES ARE
AT PAULT A FEW SIMPLE
CHECKS CAN BE MADE
THESE CONSIST MAINLY 0F
CHECKING FOR AN ARC FROM
THE HV LEAD TO CHASSIS
AND FROM THE CAP OF THE
HV RECTIFIER. 1P NO ARC
1S NOTICED AT THE CAP OF
THE HV RECTIPIER, THEN
LE WILL BE IN

THE
THE HORIZONTAL SWEEP CIR-

CUIT WHICH 1S COVERED IN
CHART ND. 3B.

NO H. V.
SOUND OK

/183-80/6
HVRECT.

YokE

-
2 E HORIZ. DEFL.

L0SS OF HIGH VOLTAGE IS
A COMMDN TROUBLE THAT IS
MOST OFTEN CAUSED BY

TUBESJIP IT 15 CAUSEDBY

A DEFECT IN THE HV CIR-
CUIT ONLY, THEN THE ONLY
TUSE THAT CAN CAUSE
THIS IS THE HV RECTIPIEA
WITH NO ARC AT THE PLATE
OF THE HV RECTIFIER THE
TROUBLE 15 IN THE HORI -
ZONTAL SWEEP CIRCUIT
SINCE THE HV IS DEPEND-
ANT ON THE SWEEP SEC-
TION WORKING. IF AN ARC
1S FOUND AT THE PLATE
OF THE HV RECTIFIER AND
NO HV 15 PiLESENT AT THE

. CAT THEN THE TROUZLE IS

LIMITED TO THE HV SEC-
TION. COMMON TROUBLES
ARE, BAD RESISTOR IN
RECYI FIER CATHODE, HV
FILTER CAPACITOR S{RTED
AND OF COUASE THE HV
RECTIPIER TUBE.

If no arc at HV
rect plate remove
lead to cap ani
try for arc on
lead,’

If still no arc
at loose lesad re-
fer to Chart #36.

Ifarc is at loose
lead then replace
HV rectifier.

I# still no HV
then check filter
capaci tar and re-
sistors at base.

Also check for
dirt, poor solder
or broken anode
1 ead.
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Readjust the ion
trap to make sure
its sst correctly.

Remove the HV an-
ode lead and with
a HV probs mea-
sure the HV

The HV should be
measurad wi th the
HV lead disceon-
nected.

For a 10" CAT the
HV should be from
7-9kv.

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

Par a 21" CRT the.
HV should be from
14- 16kv.

1f the HV for the
CAT appears to be
normmal then refer
to Chart Mo. 17.

LOW H.V. WILL USUALLY
CAUSE A WEAK RMASTER TO
BE ON THE CRT. AND IN
MANY CASES WILL BE

CAUSING BLOOMING. THIS.

CONDI TION MAKES
THE RASTER SEEM TO
SWELL OUT AS THE
BRIGHTMESS COMNTROL IS
INCREASED. THIS CON-
DITION MAY BECOME SO
BAD THAT THE RASTER
WILL .COMPLETELY FADE
OUT. SOME SIMPLE GIECKS
WILL SOON TELL IP THE
HV IS AT FAULT, AND IP
S0 TUSE SUBSTITUTION
AVD VOLTAGE CHECKS WILL
IN MOST CASES LOCATE
THE TAOUBLE. A DE-

FECTIVE CAT WILL GIVE
THE SAME CONDITION AS
LOW HV,

6BG6-G

: DO NOT
47 . 8 MEASURE
5
O

1B3-6T
8016}
WV RECT seox/
RIZONTAL | (1584 ' L | o 7777777
ng‘wuf | MEG / RED . L
S 4 g " 2 |
o) - IL |
2 5V4-6- o, ——-°
g 5 2 o DAMPER
7> B i I R
U _ 0=
o = \qzzv.

6800

+21SV

033 T

HOR LINEARITY
CONTROL
R

T .0a7

IF A LOW AMUNT OF HV IS
APPLIED TO THE SECOND
ANODE OF THE CRT THE
PASTER WILL BE WEA K BE-
CAUSE THE FOACE OF THE

ELECTRON BEAM STRIKING

THE PHOSPHDR SCREEN WILL
/0T BE STRONG ENOUGH TO
ILLUMIMATE THE SCREEN TO

THE CORARECT ERIGHTNESS-
THE' CAUSE OF BLOOMING
ALONG WITH A WEA RASTER
WILL OCCUR BECAUSE THE
SMALL AVDUNT OF CURRENT
FLOVING THROUGH THE HY
CIRCUIT WILL DROP THE HY
EVEN MOHE AND IN SEVERE
CONDITIONS THE HY WILL
DROP TO A POINT WHEAE
IT WILL NOT 3E ENOUGH TO
LIGIT THE CRT AT ALL.

I1f low HY, replace
HV rect, Low volt-
age rect. and all
horizontal tubss.

Take voltage and
resistance check
on horizontal out-
put tubs.

Output circuit may
have increased
screen resistor.

Check resistors at
bass of HV recti-
fier for increase.

Replace HV filter
cap as the old
one may be open.

Replace flyback as
the old one may be
weak.
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I1f arcing is no-
ticed remove set
from cabinet.

Check for poor in-
sulation on HV
lead to CRT.

Clean HV lead and
place as far from
chassis as pos-
sible.

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

Clean flyback and
check for pointed
sol de r connections.

1t pointed solder
joints are found
round them or re-
sol der.

1f arcing con-
tines replace HV
filter capacitor.

VERY OFTEN HV AACING

OCCURS IN TV RECEIVERS.

THIS ARCING WILL DCCUR
MOAE OFTEN IN THE SUMMER
TIME DUE TO THE HUMIDITY
IN MANY AREAS. THE
ARCING MAY BE NOTICED
AS THE SET IS PIRST
SWITCHED ON OR DURING
THE TIME THE SET IS
PLAYING. ARCING MAY
REMAIN DURING THE ENTIRE
TIME THE SET IS ON AND
WILL CAUSE A NUMBER OF

FLASHES TO CONTINUALLY
BE SEEN ON THE SCREEN,

THIS 1S VERY ANNOYING TO
THE CUSTOMER AND THE SET
SHOULD BE CHECKED CARE-
FULLY FOR THIS TROUBLE

BEFORE SENDING BACK AS
A FINISHED JOB.

H. V.

ARCING

/83-80/6
H.VRECT

YokE&

HORIZ. DEFL.

HV ARCING USUALLY OCCURS
AT THE BASE OF THE HV
RECT. OR IN THE FLYBACK
ITSELF AND IN ORDER TO
SEE THE ARCING IT MAY BE
NECESSARY TO TAKE THE
SET INTO A COMPLETELY
DARK ROOM AND WATCH THE
HV SECTION. THERE ARE
MANY HV SPRAYS ON THE

MARKET THAT MAY BE USED
TO CLEAR UP THIS TROUBLE
BUT IN MOST CASES IT HAS
BEEN FOUND THAT TO RE-
PLACE THE DEFECTIVE PART
IS BY PAR THE BEST
SOL UTION. DWST, DIRT,
AND POOR INSULATION ARE
THE MDST COMMON CAUSES
OF THIS TROUBLE.

Arcin! may be
caused by a crack-
ed pesistor in HV
rectifier base.

1f arcing is in
flyback a HV insu-

lating spray may
bs tried.

If spray does nat
help a new fly-
back shoul d ke used.

In a number of
cases an arc may
be heard as sst
is swd tched on.

This may be the
cause of a poor
contact grounding
the Crt.

This :s ttlm:hiby
a spring touching
thlp CﬁT ou ter
coating.

Make sure this
spring is making
good contact,
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Readjust fon trap
for max. bright-
ness.

Replace HV Recti-
fier and Low volt-
-age rectifier,

Replace all hori-
zontal sweep tubes.

Remove HV anods
lead from CRT and
Msasure HV.

For a 107 CHT the
HV should be from
7-9kv.

For a 16" CRT the

HV should be from

12-14kv.

For a 21" CRT the
HV should be from
14-16kecv

BLOOMING IS A CONDITION
THAT CAUSES THE RASTER
TO ENLARGE AND GET WEAK
AT THE SAME TIME. WITH A
VERY BAD CASE THE RASTER
WILL COMPLETELY DIS-
APPEAR WITH MAXIMUM
SETTINGS OF THE BRIGHT-
NESS CONTROL. THIS
SHOULD BE TAKEN INTO
CONSIDERATION WHEN TRY-
ING TO GET A RASTER BY
DOING THE POLLOWING.
ADJUST ION TRAP WITH
THE BRIGHTNESS SET AT
MAXIMUM, THEN IF

NO RASTER IS NOTICED
DECREASE THE BRIGHINESS
CONTROL SLIGHTLY AND
READJUST ION TRAP.

BLOOMING

1B3/8016

WIOTH CONTROL

6BG66G

NOR. OUTPUT

| MEC
6W4GT L
DANPER lSW
4 P
5 5 !: |
= (Lsg ey
(LS LECTI
. = | YOKE
wn—3y
FUsE 4§L 3
womiz. L
i Tw T

I P WE HAVE INSUFFICIENT
HV AND THE BRIGHTNESS
CONTROL IS ADVANCED, THE
CURRENT PASSING THROUGH
THE CRT 1S INCREASED AND
THE CURRENT IN THE HV
CIRCUIT WILL INCREASE
ALSOD, SINCE THE BEAM
CURRENT OF THE CRT MUST
PASS THROUGH THE HV CIR-
CUIT IN ORDER TO RETURN
TO THE CATHODE OF THE
CRT. THIS WILL NORMALLY
LOVER THE HV ABOUT 1KV,

1P THE HV IS LOW 'T0 BE-
GIN WITH THEN A GREAT
EFFECT WILL BE NOTICED

ON THE WIDTH AND BRIGHT-
NESS.

If the HY for the
size Crt is norm-
al then CRT is bad.

If HVY is low
refer to Chart
No. 39.
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Replace Low Vol t-
age rect and dam-
per tubes.

1f the low vol t-
age rect is a se-
lenium refer to
Chart No.45.

Measure the out-
put of the low
vol tage rectifier.

I1f low, check for
open input filter
capacitor.be re-
placing it.

Check for a large
increase in the
resistance of the
filter choke.

Check for nniract

AC  voltage at
plates of recti-

THIS IS A COMON 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 RECTI-
FIER TUBE ITSELF IS THE
MDST LIKELY CULPRIT.
SIME CONDITIONS HAVE
BEEN POUND WHERE THE
DAMPER CIRCUIT OF THE
YOKE HAVE BEEN FOUND DE-
FECTIVE, BUT THESE ARE
RARE WITH A POSTAGE
STAMP RASTER

POWER REOTIFIER

POSTAGE STAMP
RASTER

FOCUS
CONTROL

FOCUS
coiL
+ 360

40 uf 40uf

‘]'4501 IQSOV IQsOv

IF THE LOW VOLTAGE CIR-
CUIT HAS A LOW OUTPUT

THEN THE HEIGHT AND
WIDTH WILL BE APFECTED
THE MOST SINCE THESE
RUN WITH CLOSE TOLER-
ANCE ON THE VOLTAGE
PPLIED. IT MAY BE

FUND THAT THE HEIGHT
CAN BE ADJUSTED TO COVER
THE SCREEN BLUT THE WIDT
WILL NEVER BE ABLE TO DO
IT WITH LOW B +. IN A
NUMBER OF SETS THE HORI-
ZONTAL AND VERTICAL
OUTPUT TUBES ARE OPERA-
TED BY THE VOLTAGE THAT
IS SUPPLIED PROM THE
DAMPER TUBE. IN THESE
SETS THE DAMPER CIACUIT'
WILL ALS0 CAUSE THE
TROUBLE.

If the cerrect
voltage is at the
low voltage out-
put check below.

Pind out {f damper
feeds the vertical
nu:put and hori zon-
tal.

If it does then
check damper cath-
ode circuit for a
1 eaky capacitor.

Also replace alle
Horizontal sweep
tubes.

Replace yoke or
flyback as afinal
possibility.

6 Sv AT 3A =
y
G3vAT 27A
y

63vaT 64
I1f low then power

transformer is bad. =

ier.
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Make sure there
is a 120 cps pull
and not a 60 cps
pull.

Count the number
of variations from
top to bottom of
pix

Photograph shows
2 120: cycle pull.

If a 60 cps pull
is noticed refer
to Chart No.45.

If the pull changes
as the scene changes
then refer to Chart
No. 22, '

Bridge all elec-
trolytic capaci.
tors with known

jood ones.

This should be
done one at a
time.

WITH A 12 CYCLE PULL IN
THE PICTURE THE TROUBLE
MIST BE IN THE POWER
SUPPLY SINCE THIS IS THE
ONLY PLACE IN A TV SET
THAT HAS 120 CYCLES IN
IT. IT SHOULD BE SIMPLE
T0 TELL IF THERE IS
THIS CONDITION OCCURING
BECAUSE A CLOSE CHECK ON
THE SIDE OF THE PICTURE
WILL SHOW IF THERE ARE
TWO VARIATIONS IN THE
PULL FROM THE TOP OF
THE PICTURE TO THE
BOTTOM. IF ONLY ONE
VARIATION IS NOTICED
THEN THE TROUBLE MUST
BE CAUSED BY A CYCLE
HEATER TO CATHODE SHORT.

IN A PULL WAVE REC-
TIFIER CIRCUIT THE
INPUT FREQUENCY IS
DOUBLED BY THE RECTI-
FYINE ACTION IN THE
POWER SUPPLY. WITH A

B0 CYCLE INPUT  '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 NOTICED
IN THE PICTURE. THIS
TROUBLE THEREFORE MUST
EE CAUSED BY AN OPEN
FILTER IN THE B +
CIRCUIT.

When open filter
is bridged pull
will clear.

‘Be sure to use

8 ams values as
ones in set.

It was found that
in some cases
wrong values ware
used.

Check manufactur-
ers schematic for
correct values.

Be sure B4 is
wired correctly.
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1f smoking, arc-
ing,or overheat-
ln? swi tch sat
off.,

Measure the amount
of resistance from
rectifier cathode
to B -

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

With ohm mater
at cathods remove
recti fier tube.

Iflow rnadind now
increasss recti-

ONE OF THE MDOST COMMON
TROUBLES IN THE B-CIR-
QUIT IS A SHORT. THIS
DCCURS S0 MANY TIMES BE-
CAUSE OF THE MANY SEC-

TIONS THAT THE B 4 MUST
FEED. IN MANY CASES THE

‘SHORT WILL CAWE A FIRE

T0 BREAK OUT UNDER THE
CHASSIS AND THE REPAIR

BILL IS QUITE HIGH. WHEN
A SHORT IS IN THE B +4

LINE THE LOW VOLTAGE
FECTIPIER WILL ARC
INTERNALLY OR SOME

RESISTORS IN THECIRCUIT.

WILL OVERHEAT AND START
T0 SMOKE. AS SOON AS

T™HESE CONDITIONS ARE
NOTICED THE SET SHOULD
BE SWITCHED OFF UNTIL
HE TREABLE IS FOIND

SHORT 1IN

THE MDOST IMPORTANT THING
T0O KEEP IN MIND WITH A
SHORT IN THE B4 LINE
1S THE NORMAL RESISTANCE
THAT 1S MEASURED FROM
THE CATHDDE OF THE REC-

TIFIER TUBE TO COMMON

NEGATIVE. IN MOST CASES
THIS IS 20,000 OHMS OR
MORE. IF THE SHORT 15

PRESENT THEN A READINS

OF FROM ZERD TO A PEW
THOUSAND OHMS MAY BE

FOUND, WITH SUCH A LOW
RESISTANCE IN THE CIR-

CUIT A LARGE AMOUNT OP
CURRENT WILL BE PLOWING
RESULTING IN OVERHEATING
OF RESISTORS OR AN ARC
IN THE RECTIPIER TUBE.

THE POWER XPMR ITSELP
MAY START TO SMOKE.

Pollow all lsads
from the filter
choke with ohm
meter.

Look for decrease
in resistance un-
til lowest reading.

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

Remove all parts
connected to this
point and check
for shert.

Shert in focus
control,yake, or
fil ter capanitnr
are common.

fier tube is bad. swircH on

voc.cowr. 2554

297

[ N MV '
270, 2w € l
+ + +
- \A4 = AOME }:Zg’"’ 40

R v
I qonmr 2250 #sov ° :{2
T 2500 Focus v

Pollow path of
- least resistance
to locate bad
part.

If no effect is
noticed move ma-
ter to far side
of filter chake,

Resistance will
robably go down.
f it increases
check input filter.
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Vol tage output
from a set with
seleniums & about
265v.

If the output
voltags is no
trouble is else-
whers.

Make sure that
the pix does not
have a 60 cycle

pull.

Selenfums ars
half wave recti-
fiers thus
cycle pull.

if pull is noticed
with lack of width,
theck filter cap
for open.

With low output
voltage, and no
alx'puli, replace
seleniums.

There is n o geod
check for seleni-
ums except re-
placement.

A LARGE NUMBER OF TV
SETS TODAY ARE USING
SELENIUM RECTIFIERS AS

A MEANS OF OBTAINING THE.

LOW VOLTAGE. THIS IS A
CHEAPER METHOD THAN THE
USUAL 5U4G TUBE, AND
Wi TH NORMAL CARE THE
SELENIUM RECTIFIER
SHOULD LAST THE LIFETIME
OF THE SET. IN MOST
CASES HOWEVER THE SELEN-
IUM IS MISUSED IN THAT
IT 1S OFTEN PLACED UNDER
THE CHASSIS WHERE THE
MOST HEAT IS PRESENT,
AND THE MILLIAMP RATING
IS AT A MINIMUM, MOST
COMMON TROUBLE IS LOW
OUTPUT VOLTAGE CAUSING
NOT ENOUGH WIDTH

SELENIUM RECTIFIERS

x 2
4.6 * =
{¢ ot o/ TR0
) 265V 260 255V
300 MF
+* * +*
X 1 I T S
= LI125MF L I50MF - 20WMF

SELENIUM RECTIPIERS ARE

.MADE BY COATING A PLATE

OF IFON WITH A LAYER OF
SELENIUM AND PLACING A
NUMBER OF THESE PLATES
IN SERIES. IF THE CUR-
RENT PASSING THROUGH THE
PLATES IS SMALL ENOUGH
FOR THE PLATES T0 REMAIN
COOL THEN THE RECTIPIER
SHOULD LAST POR MANY
YEARS. IT IS ALWAYS
ADVISABLE TO REPLACE
A SELENIUM RECTIFIER
WITH A LARGER CURRENT
RATING THAN WAS USED IN
THE SET, 1P THE SPACE 1S
AVAILABLE, THAT 1S, FOR
EXAVPLE, A 250 MA CAN BE
REPLACED WITH A 300 MA.

Side of selenium
marked <= is the
cathode.

Replace both se-
lenfums to  be
safe.

Try to replace
with larger milli-
amp rating.

If there is no
B 4 and seleniums
ars normal.

Replace electro-
lytic cap. in
saries with AC
line.
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With set on check
to see if tubes
are lit.

1f tubes are not
l1it then trouble
is in the Ac in-

put.

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

Switch contacts
may be bad so
jump switch.

Tran sformer may be
bad, check resis-
tance of windings.

In series filament
set check all tube
fil anents,

If all tubes light,
check fuse, replace
rectifier.

WEN A TV SET HAS NO
RASTEA PIX OR SOUND THEN
THE TROUBLE IS IN THE AC
INPUT CIRCUIT OR THE B +
CIRCUIT. MOST COMMDN IS
THE B + LINE SINCE IT
FEEDS ALL OF THE CIRGUIT
AYD SO MUCH STRESS IS
A.ACED ON IT. IF THE
TROUBLE IS5 IN THE AC

LINE THEN A BAD PLUG OR
BiEAK IN THE LINE CORD
15 USUALLY THE FAULT.
9ME TIMES WE PIND THAT
THE ON-OFF SWITCH MAY BE
IEFECTIVE. A QICK WAY TO
ELL IF THE TROUBLE IS
IN THE AC LINE IS TO SEE
IF THE TUBES LIGHT, IF
THEY 10 THEN THE TROUDLE
IS NDT IN THE AC CIRQUIT.

#3330 v

1

Su4e6

L. V. RECT.

/25 VAC

NO PIX,
RASTER, SOUND
3 I
63v |
|
I SWITCH
|
== |
ST g o7
l 125 vAC
3 Pk e Fube e
N JOMFE _TLOMFE. _THOMFE _TLOME l
q50v. 450, g50v. 450V | ) 4
| o T
|
|
l A.C.
|
|

/10-/20 VAC
60w OMY

IP THERE IS AN (PEN IN
THE AC INPUT CIRCUIT TO
THE TV SET THEN OF
COURSE THERE W ILL BE NO
RASTER OR SOUND. ALSO IP
THE B + LINE IS OPEN IN
ONE WAY OR THE OTHER
THEN THE SAME CONDITION
WILL RESULT. THE REC-
TIPIER TUBE ITSELP IS
THE MOST COMMON DEFECT

UNDER THESE CONDITIONS.

WITH THE NEW SERIES
PILAMENT SETS ON THE
MARKET IP ONE OF THEM
OPENS THEN WE WILL HAVE
ALL THE TUBES OUT BE-
CAIBE THE PILAMENT CIR-
CUIT WILL NOW BE OPEN.

May be short in
3 4+ line. Check
Chart No. 44.

Measure B +, if
normal or flluh
§Buspact open in

+

Follow B +, aleng
line until no B +

Open filter choke
or speakar field.

If no B-4~and tube
is good chack
transformer.
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Hepl ace all sound

tube s.

Touch
center tap of vol-
control.

finger on

ume

I1f a buzz |is
heard trouble is

in IF.

Use a sig. gen. at
a little less than

1F frequency.

Peed it to grid
of IF amp. Modula-
ted siynal.

If no Tone in
speaker take volt-
ayge and resistance
check of IF and
DET.

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

|2

W TH NO SOUND IN A TV
®T THE TROUBLE IS
LIMITED TO THE SOUND CIR-
CUIT ONLY. TUBES SHOULD
BE CHECKED FIAST AS THEY
JARE THE MOST COMMON
TROUBLE. THE CHECKS THAT
ARE USED ON A RADIO CAN
BE APPLIED AT THIS TIME,
SUCH AS TOUCHING THE
CENTER TAP OF THE VOLUME
CONTROL AND LISTENING FOR
A BUZZ PROM THE SPEAKER.
AREMDVING THE OUTPUT TUEE
AND LISTENING FOR A CLICK,
ETC. IF THE TROUBLE IS
BEFORE THE DETECTOR THEN
A GENERATOR MUST 22 USED
T0 LOCAL IZE THE TROUELE.

NO SOUND

6AU6

2ND. SOUND I

1§T. SoUND IF

6ALS

RATIO DET.

D

6AU6 ,% .

VIDEO IF

8200

0015 = 0018

15k,
7

15K

T T

VOLUME

336
8.3AC

L_—
CONTROL e ’%‘
B e

™E SOUND CIRCUIT IN A
TV RECEIVER IS TAKEN
OFF EITHER BEFORE OR
AFTER THE VIDEO DEVECIOR,
IN MDDERN SETS IT WYSUAL-
LY IS AFTER THE DETEETOA.
FROM THIS TAKE OFF POINT
IT IS FED TO AN I.F. AMP.
AND THEN PED TO A SOUND
DETECTOR, THIS MAY BE A
RATIO DET. OR A DISCRIM-
INATOR. AFTER DETECTION
THE SOWND IS APPLIED TO
THE AUDIO AMP CIRCUITS,

VHERE IT IS AMP AND PAS-

SED TO THE LOUD SPEAKER,
W TH NO SOUND THE
TROUBLE CAN BE AT ANY
POINT PROM THE SDUND
TAKE OFF ON.

I1f Tone, move gen
to sound take off
if no tone check
Circuit.

If no buzz at tap
of volume control
MAidio amps are
bad.

Take voltage of
atp circuit and
resistance check.

Output transformer
or speaker may ba
open,
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Replace all sound
tubas.

Measure all plate
and screen volt-
ages on sound
tuhes,

Measure bias on
audio amp tubes,

Audio output
should have B8-12
volts bias.

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

If bias is way
off check coup-
ling cap for leak-
age.

Also check cath-
ode resister for
change in value.

DISTORTION IN TAE SOUND
CIRCUITS OF A TV RE-
CEIVER ARE THE SAME
TRWUSLES THAT CAUSE DIS-
TORTION IN RADIO. THE
ONLY DI FFERENCE IN TMIS
CASE 15 THAT MANY TIMES
TME DISTORTION 1S DUE 0
POOR ALIGNMENT. LEAKY
COUPLING CAPACITORS AND
BAD TUBES ARS BY PAR THE
MOST COMMON TROUBLES
HOVEVER AND SHOULD LE
CAECKED. LOCAL OSCIL-
L ATOA ADJUSTMENTS MIGHT
= [MIED FINST IF THEY
ARE KHOWN DECAUSE THE
TUNER MAY 3ETJUST A

LITTLE OUT OF ADJUSTMENT.

THE FIME TUMING MAY TELL
YOU THIS IF VARIED.

DISTORTION

DISTORTION WILL OCCUR IN
™ME SOUND CIRCUIT OF TV
WHENEVER THE SOUND SIG-
NAL PASSES THROUGH A
TUBE THAT HAS THE
WRONG BIAS ON IT
MIS WILL HAPPEN MOST
OFTEN IN THE AUDIOD AMP
CIRCUIT SINCE THE BIAS
ON THESE TUBES 1S PAIRLY
CRITICAL., IF THE IF CIR-
WITS ARE OUT OF ALIGN-
MENT IT IS POSSIBLE THAT
DISTORTION WILL OCCUR,
HDWEVER IN MOST CASES
POOR ALIGNMENT WILL
CAUSE A BUZZ TO APPEAR
IN THE SOUND. TUBES ARE
THE MDST COMMON CAUSES
OF THIS TROUBLE.

Keep in mind that
the speaker may
be bad.

It voltage of
audio anp is o.k.
check into I.F
circuits.

-

In the I.Fs cheek
plate resisters
and cathode ecir
cui t,

If all the above
checks are normal
;h;n align sound

If trouble still
present align
video I.F.
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Replace all sound,
video I. P. and
front end tubes.

1f BBNG is sound
de t. adjust buzz
control on rear
panel.

1f buzz varies as
ver t.hold is moved
check  shielding
of _spund wiving,

Con trast may be
set too high cau-
sin g buzz,

Make sure buzz is
on all channels if
not, transmitter
may causs buzz. -

Adjust L.O. to see
if buzz fades out.

Measure a. g. c.
vol tage at video
I.P, grids.

MANY TIMES IN A TV SET
A BUZZ WILL BE HEARD
IN THE SOUND. THERE ARE
MANY CAUSES OF THIS
CONDITION RANGING PROM
ALIGNMENT TO TROUBLES
AT THE STATION. CERTAIN
STEPS MUST BE TAKEN TO
LOCALIZE THIS TROUBLE
TO ONE PARTICULAR STAGE
OR CIRCQUIT. IN THIS CASE
THE FRONT PANEL CONTROLS
ARE A GREAT HELP. FOR
EXAMPLE 1P THE VERTICAL
HOLD CONTROL IS VARIED
AND THE BUZZ INCREASES

OR DECREASES IN PITCH,

THEN THE TROUBLE IS
RADIATION FROM THE
VERTICAL CIRCUIT.

RATIO DETECTOR

BUZZ IN THE SOUND HAS
TWO COMMON CAUSES. ONE
IS THE VIDEO IF TUBES
BEING DRIVEN TO CUTOFP
BY THE SIGNAL WHICH
WOULD INDICATE SOME
A.G. C. TROUBLE. THE
OTHER BEING POOR ALIGN-
MENT WHICH WILL INTRO-
DUCE A BUZZ IN THE
SDUND SIGNAL. SOME CASES
OF RADIATION FROM ‘THE
VERTICAL OUTPUT XPMR
FEEDING INTO THE AUDIO
AMPLI FIERS HAVE BEEN
ENCOUNTERED BUT THIS IS
NOT A COMMON TROUBLE.
SOME OF THE TV SETS HAVE
A BUZZ CONTROL ON THE
BACK PANEL THESE SETS
USE A 6BN6 AS A SOUND
DETECTOR.

Should have -3-8
volts a.g.c.

If a.g.c. is low
sar zero or 1
volt refer to
Chart No. 19.

With normal a.g.e.
replace slectre-
lytic at ratie
det.

If ratio det. is
not used or elec-
trolytic is good,
align sound.

If sound will not
align replace Det-
ector transformer.

I'f sound alignment
does not help
align Video IF.
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Adjust fine tmﬁng

‘and local osc.

Microphonic tube
in front end may
cause this.Replace
tuner * tubes.

If sound traps are
used adjust them
slightly.

If sound bars
change, then con-
tinue to adjust
traps.

If no change no-
ticed traps are

okay,

Bridge all filter
capacitors in the
audio strip.

Filter below aundie
output transfor-
mer most likely
open,

SOUND IN T™ME PICTURE CAN
BE RECOGNIZED BY THE
BARS THAT APPEAR IN THE
PIX AS THE SOUND IS
BEING HEARD IN THE SPEAK-
ER. IN A NUMBER OF CASES
THE SOUND BARS WILL
APPEAR AS THE VQLUME
CONTROL 1S INCREASEL
OTHER CASES WILL SHOW
SOUND BARS WITH JUST
A VERY LOW SETTING OF
THE VOLUME. BOTH CASES
HOWEVER INDICATE THAT
THE SOUND IS BEING PICK-
ED UP IN THE VIDED AMPS
AND BEING PASFEN Tor
THE C.R.T. THE TAOUBLE
I TSELF SHOULD NOT BE
CONPUSED WITH 4.5 MC
INTERPERENCE WHICH SHOWS
UP AS A PINE GRAIN
PATTERN ON THE SCREEN.

SOUND BARS IN THE PIX
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SOUND BARS IN THE PIX
ARE CAUSED BY THE SOUND
BEING PICKED UP IN THE
VIDEO STRIP. MOST LIKELY
CAUSE OF THIS IS AN OPEN
FILTER CAPACITOR IN THE
B 4 LINE THAT FEEDS THE
AUDIO STRIP. THE POOR
FILTERING THAT RESULTS
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 LOCATED
IN THE VIDEO STRIP.
MI SALIGNMENT OF THE
LOCAL OSCILLATOR WILL
ALSO GIVE SOUND BARS

IN THE PIX

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

If filters check
okay align sound
circuit.
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