
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 the chart 
n'umber. · · 

GRO'UP 1 

Sympto.m Ciarf No. 
1. Snowy Pi>e __ . . 1 
2. No PiJC, No 'iound -·. · · -· · . · . - .· · 2 
3. Weak Pix ____ . -·-·---~---··-·---• ·· _· _- 3 and 7 · 
4. Driftin.g ·-· . __ >- --· --.--··-·~ 4 
5. No Pix .. ,·-·'·--··---... - ... ~~---· .. . ·. . 5 and 6 
. 6. Fading Pix. --·····-----·····--------. ···-·-'--·~--:& and 20 
7. · Smeatedi Pix-.. -·-------· ··-· 10 
8. Too Much CoiftMct ... ~ ... ------~-----·-----. 11 
9. Brigl.t· Pix, Wo Ctn~ ..... - 12 

10. Black Bar A_. ~.R.T... ... 13 
11. Dark lester '4th White flashes ··---·-··--. . -·: 14 

G·RO·UP 2 
Sp-pfom Ciarf No. 

1. No Sound ."" -·. -····--···· ··- ···- ............ -- -·- 47 
2. t>i,to:rl\ed:. :St:;1:1nd -·-······-:···········--·-···-··-·--·-·---·- 48 

B ~~ ·d' 49 3. uzz· 1n ~o.un • ·--~·· . ---··--------···-····-···----····· 
4. Sound ,lii PiJ k,. .......... ..---"·--···-··-·_..···-------··-. 50 

- --- ··---- - _ ...... -·· -·· --------- ---· '~'l'-"l'";i'""' 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

. 8. 

GROUP 3 

Symptom Chart No. 

Loss of. Sync with Neg. Pix -···························-·····-···-····· 18 
Loss of Sync on Strong Station ···········-···········--········ 19 
Loss of Sync ·····-··-·--······- ···-·····-···-····-···························-····· 21 
Pix Pull as Scene Change ···-·············-··········--····-······-··· 22 
No Vertical Sync. ·-··-····-···-~·-·················-···-···········--····· 23 
No Horizontal Sync. ·····-··-··-·············································· 3() 
Poor Horizontal Sync ···········-··········-··································· 31 
Vertical Blanking Bar at Bottom of Pix -···--····-·- 9 

.ROUP 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 ·····-···········-····-·:··-················ 46 

GROUP 5 
Symptom C~art No. 

1. No Raster ···--·-·······-·····-:·-·······-··-····-····-·--····-·-·····38, 15 and 36 
2. Lo H.V. Weak Raster -·-·····---·············-·"'·····-····-····39 and 17 

!: ~;::f ng ···=.:::=::::::::::=::=::::==:::=:::::=::::::::::::~~:::=:::=:=.:::=:::· :~ 
GROUP 6 

Symptom Chart Ho. 

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 Le# of Raster---···-·-·--··-·-- 34 
.4~ Christmas Tree Raster·····-·················-········--·--····-····-··· 35 
5. Vertical White Lines -···························-····--······-······-·;···- 37 · 
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Check Aat1nna r.on­

n1ctlon and Lead 
In. 

Replace R. P. ~-

11 f lar Tub,. 

Check voltage on 
plate-screen and 
Grid of R. P. ~-
11 f hr. 

If no voltage an 
plate a r SCHIii 

check Rl7 

If valttg1 on 
plate and acr1an 
check tuner R. P. 
con tac ta. 

Chao tunar and 
laak far cold aal­
dar falnta. 

Taki r1elatance 
ch1cka an cathod1 
and grid al R. P. 
Aq>li Har. 

D 

A SNOWY Pl X MUST BE 
CAUSED BY EITHER THE 
R.P. AMPLIFIER STAGE 
OR THE ANTENNA CIR­
CUIT. IN SOME RARE 
CASES 'fflE A. G. C. MAY 
BE TOO GREAT TO TJtE 
GRID OP TIIE R.P. AM­
PLIFIER IN WlICH CASE 
TROUBLE-SHOOTING THE 
A. G. C. WOULD BE NEC­
ESSARY. THIS VOLTAGE 
\olJULD HAVE TO EXCEED 
-6 VOLTS. SNOWY PIX 

A .&C. 

IN A VERY WEAK SIG­
NAL AREA A SNOWY PIX 
IS NO}t,{AJ., IP A SET 
WAS WCRKING NOJMALLY, 
fflEN SOME TmUBLE 
tJIJST BE SUSPECTED. 
WHEN fflE R. P. ff. 
DOES NOT AMPL I PY, DUE 
TO SOME DEFECT, OR 
fflE INPUT IS VERY 
WEAK (POOR ANTENNA) 
NOISE WILL BE STRONG 
AS fflE SI ONAL , AND 
WILL APPEAR AS A 
SNOWY EFFECT OVER 
fflE Pl CTURE. 

In additlv1 1wi1r 
check cantacta an 
switch by pushing 
tham. 

Watch Pix aa you 
make check. It may 
claar aa vr1aaur1 
la appli14. 

If tunar hae hi-lo 
band chack contact a 

on thia awl t ch. 

Tak, r1aiatana1 
chick of an tanna 
input caU.circult. 

If non a of the a­
ban h1 lp, al Ip 
R. P. a tag 1. 
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Chan;a a. P. &11Q­
Mixar L. osc. Vid 
I' Ps Video dat~ 
actor. 

r.hack for loss of 

voltage on above 
tubBB, 

"'lake special check 

of A.B. C. Voltage 

should be O vol ts. 

If more than -3 
vol ts check A.G. C. 

load resistor. 

In keyed A.G. C. 
check biae volt­
aire on A.G. C, tuba. 

Too· LU1ch vol taya 
on i:lri d of keyyd 
A. 6, c. tube w i l 
cause trouble. 

I f A. G. C. i s at D 
volts then use a 
marker generator 
as fa J J OWll, 

NO PIX AND N'O SOUND 
WOULD NORMALLY INDI­
CATE A TROUllLE EXIST­
lN G IN THE TUNER, 
SI N'CE THIS IS COM-

~ N TO BO TH P I X & 
SOUND. IN AN INTER­
CARR I ER SET THIS 
TROUBLE WOULD ALSO 
EE POUND IN THE VI­
DEO I.P. AMPLIFIERS. 
USE OP MARKER GENER­
ATOR IS A GREAT HELP 
IN FINDING THE 
SOURCE OP TROUBLE. 

NO PIX ••• NO somn 

FINE 
TUNIHf 

BLACK 

0£0 

Ip nrn A,. G.C. VOLTAGE 
WERE TOO LARGE THE 
PnONT END AND SOME 
VIDEO I. P. TUBES 
WOULD BE CUT OPP. 
nus WDUL!l PREVENT 

ANY SIGNAL FROM 
PASSING, AND LOSS 

0 F PIX MID SOUND 

WOULD RESULT. THE 
FIRST FEW CHECKS 
ASSUME THAT THE S& T 
IS AN INTERCARRIER. 
I P I T I SN' T THEtl NO 

NEED TO CHEr:K SOME 
OF THE I. P.' : m\ VIDEO 
DETECTOR. 

0 

:Connect 1,enarator ­
Mod. I. P. to i;rld 
at tuba before 
sound t akeo If. 

Should see black 
bars on C. 't T. If 
·you do then ll'IIYB 
i1en1rator back. 

I l no black bars. 
Check that stage 
for resistance in 
i1rid-cathoda. 

Kea11 1111vln11 11e11-
era tor hacx to 
i;irid of tu11as un­
Ul mixer. 

If bars at mixer 
lead in 55. 25 me. 
on ch 2 position 
at mixer grid. 

If no black bars, 
L. osc. ls not 
worklna check C 
and. R on L. osc. 

If black bars at 
55. 25 me. then 
trouble in m:· amp. 
or tuner contacts. 



Change hon t and. 
Video I. P. Det 
and vldao ~. 
tubBS, 

Check-Voltage an 
Plaja-Screen and 
Grid of above 
tubBB, 

II beyond al% an 
any al the above 
tubH check rea­
son. 

Pay close atten­
tion ta grid 
val tagBB. A.G. C. 
may be tao great. 

II all voltage ap­
pear normal use a 
marker Generator 
as lal lows. 

r.annect generator 
Ta grid al last I. 
F. at I. P. 1111du­
l a ted, 

Look lor black 
bars an Pi x tube 
turn down 11ener­
atar ti l l bars 
are grey. 

n 
A "1?M PIX IS CNHD BY 
A DEFECT IN THE VIDEO 
STAGES. nn s MAY BE IN 
THE MER-VIDflJ I. P a, 
OR, nm VIDBJ AMPLI PIER 
CIRCUIT. THE R. P. AMP. 
CO \LD NOT BE fflE CAUSE 
SINCE A SNOW'{ PIX IS NO­
TI CED WI nl POOR OPERA­
TI ON OP 'IHE R. P. ONE OP 
nm PiflST mnms m PIND 
OUT WI'IH 'IHl5 'lHIUBLE IS 
I P nm OUTPUT OP 'IHE VI -
DflJ IJET. I S LARIE JHJU(I{ 
IN PEAK TD PEAK ff.'IHIS 
SJ{OULD BE PR[),{ 1 TO 2 
WLTS. 

/ 

WE A K 

I 

~J 

~ I 

P I X 

6J6 

4100 

'DIE PEAK 1U PEAK ffl.1-
ruDE AT fflE VIDEO DET. 
WILL DETEIMINE IN W{JCH 
DIRECTION ntE TROUBLE 
WILL BE. IP MJRE 1HAN 1-2 
V • . IT WILL MEAN 'IHAT 'DIE 
SllliAL REAOUNB 'IHE IET. 
IS SlfPICHNT. IN nns 
CASE ntE tROUBLE MIST 
BE IN ntE VIDEO AMP. IP 
HOWEVER, THE SIBNAL AT 
VIDEO DETECTOR IS LESS 
'nuW 1 V. P. P. 'IHE 11[)\BLE 
I S IN THE V) DEO I. P. ' a 

OR 'MER. WE WILL ASSUME 
ntAT ntE OUTPUT AT ntE 
DET. IS LESS 1HAN 1 V. P. P. 

Mive generator 
back one a tags. 
Bara should now 
be black. 

II black bars aean 
turn down gen. t 111 
bars are gray.Mova 
back an.a a taga. 

Continua. moving 
ten.back.II bars 
grey at any grid 
check as fallows. 

Vary frequency al 
11an, ta au 11 
black bars appear 
lt any point on 
dial. 

II they do It 
maana poor ailun­
mant. Check allgn­
!llln t. 

II bars remain 
weak check resis-
tance of that 
stage or open ca­
pacl tor. 

II troubls is in 
tuner, check lar 
poor contact on 
tuner awitchar 
cold solder. 
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Replace local os­
cillator tube 

In- soma ca11 s n­
p lac ln y local os­
cillator will de­
twlB l rant end. 

t\ number of L.O. 
tubes ahoul d be 
tried. 

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

I 11 tuna rs wl th wa­
fer awi tch, clean 
only metal con­
t ac ts 

Pao r wroundinJ on 
local osc. cir­
cuit may be caus­
ln.,- the trouble. 

Any Cal!_aci tor in 
the L.a. Circul t 
that chani.es va­
lue as the set 
warms up. 

--.--
THE aJNDI Tl Drl Kl'{Ow-1 AS 
DRI PTI Nu CJtl 1£ REClJ INI Z­
·En BY THE FADWG THAT 
T~ES PLACE IN fflE SOUND 
~FTEK THE TV SET IS 
SWI TCHED ON FOR A FEW 
MINUTES. THE OUTSTAND­
ING FEATURE OF THIS 
TiflUBLE IS 1'HE FACT 'IHAT 
A READJUSTMENT OP THE 
FINE 'IUN ING lll!mllL \>IILL 
BRING BACK THE SOUND 
F~I NG MAY CONTINUE IN 
THE AHJVE FASHION FOR 10 
"flNUTES IN SOME CASES­
Pl NE TUNING ~nLL BRING 
somrn BACK EVERY TIME. 

DRI FTIN'G 

nm C/tJSE OF DRIFTING IS 
nm LOCAL OSCILLA'l'On CIR­
OJIT. AS T!-lE TV SE'l' WA.?MS 
UP so»: Cl},fONINr CHlt/GES 
VALUE. 1'HIS IN 'MN CAUSES 
T'rtE LOCAL OSCILLA'l'On m 
C'JWIGE F!"IE(IJ!::{CY SL I (}{TL Y. 

SINCE THE SOUND IS t,IJST 
CRI TI CAL IN TV A SUGHT 
CHA'lGE I~ LOCAL OSCILLA'IDR 
FRE(lJUiCY WILL AFFECT 'IHE 
!ilUN'D WI 'IHOUT /WY 1-lOT I CE­

ABLE EFFECT ON nffi PIC'llffiE, 
THIS CONDITION IS Fill.ND 
MAINLY IN SPLIT CARRIER 
RECEIVEFIS. 

In the tuner 
schllllatic ehov.n 
this would be Ct 
and C2. ?.eplace 
l!o th. 

In other tunus 
replace capaci­
tors in tank cl r­
~ ui t and feed 
back cl rcnl t. 

So!TWi! philco t mars 
hava A. F. C. for 
L. O. In thh casa 
chack A. F. C. ,1111 r­
cul t. 
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Haplaca R: P. ~. 
mixer. L.O. video 
l. F. and detector 
tubae. 

Wtth selector on 
a channel look 
far COR1JOS I ta SI g­
nal at video dat. 

If no signal at 
dat. procaad. If 
signal is present 
go to Chart N11. 6 

Place yen. at grid 
last I.F. Faad in 
mod. I.F. Should 
see black bars on 
C.R. T. 

If no black bars 
check voltaga and 
rasistanca of this 
sta11a. 

If bars are saan. 
M:iva gen, back to 
next I, F. grid 
s&r111 lnpu t s i IJilal. 

If no bars at this 
po Int than cha ck 
voltage and resis­
tance of this stage 

n 
\rftEN NO PIX IS ON C. 

R.T. BUT GOOD SOUND 

IS NOTICED IT IS ~ST 

LIKELY nlAT nfE TJIDU­

BLE EXISTS AFTER nfE 

SOUND TAKE OFF POINT. 

IT MAY BE POSSIII.E mR 

'Ilffi T!UJII.E 'IO BE P[lfiJ) 

BtmRE 'Ilffi SOUND TAKE 

0 Pf, BUT IS KIST UN­
LIKELY. 1HIS POSSI-

BILITY WILL BE COV­

ERED IN nfE TRDUBLE­

SHOOTmG PROCEDURE. 

6AU6 ... 7K 

IOO 

N O P I X SOUND NOJNAL 

2 NO VIDEO 1.f' 
6AG5 

100 ... 140 

THIS TROUBLE CCllLD BE 
OCWRING BEfflRE OR AFl'ER 
1HE VlmD DET. SINCE 'l1fE 

SIGNAL CAN BE SEEN ON 

THE SCOPE APTER DETEC­
TJCJ,l. IT IS ~ST CJNVEN­

IENT TO START TRJUl:I.E­
SHOOTING BY LOOKING AT 

THE OUTPUT DP THE DET. 
ON nfE SCOPE. WE WILL 
ASSJME n<AT NO OU'IPUT IS 
NOTICED AT nllS POINT. 

TROUBLE IN THE VIDEO 
AWS. WI LL BE IDVERED ON 

CHART ND. 6 ON VIDEO 

AMP. TROUBLES 

If bars ara seen. 
1t11 va gan. back 
to next I. P, stage 

sami Input signal. 

This will p_robably 
be tat I. P. grid. 
If bars seen than 
trouble in tuner. 

If no bars than 
check vol taga and 
resistance around 
this tuba. 

In tuner feed gen. 
to mixer grid SIKIII 

si enal fad In as 
before. 

I f no bare than 
mi xa r is bad. 
Check voltage and 
·raslstanu. 

If black bars are 
saan U.n ref er to 

#12 In chart #2, 
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Bap laca front and 
vidao I, F. '1 

dat and vidao aiq,, 
tubBB, 

Chack for a signal 
at tha output of 
tha video dat. If 
nona p~aaant refer 
to chul No. !i. 

If signal at video 
dat, chick signal 
at Grid of 1st 
vidlD aat1li Har. 

If nona chack 
co-.iling cap. If 
diract c111plad Clll­
Unua ¥ith chack#S, 

If signal at grid 
D f lat at1J, cha ck 
signal at plata. 
If nona chuk /6 

Chack plate ai:raan 
ca thoda vo ltaga. 
If ca tho da is ::!lV, 
or .1111ra cathode R 
la open, 

I f al gn al la at . 
plate 1111va scope 
to grid of aid vi­
deo~. 

IT WAS l'GTI ONED IN 
CHART NO. 5 'IHAT ND 
PIX COULD BE CAUSED 
BY TROUBLES BERJRE 

DR AFTER THE VIDEO 
DET. IN 'IHAT CHART 
WE ASSUMED 'IHE TIIIU­
BLE 1U BE SERJRE fflE 
VIDF.O DET. IN ffllS 
CASE WE WILLTHDUBLE-
SHOOT IJR TROUBLE AF­
TER fflE VIDEO DET.IN 
ALL CASES OF NO PIX 
IT I S ALWAYS BEST ffl 
REPLACE 'nJBES FIRST 
SINCE THEY ARE t,IJST 

LIKELY TO CAUSE THE 

TJIJUBL E THE SaJPE 

IS fflEN USED AT fflE 
VIDEO DETECfflR. 

N O P I X SOUND NORMAL 

6Al5 
P/X. P1T -

IN TJIJUBLE-SHOOTING 

fflE VIDEO Nft. fflE 
USE DP TKE OSCILLO­
SCOPE IS t,IJST IMPOR-
TANT, SINCE WE CAN 
SEE 'hHERE TKE SI INAL 
IS DR IS NOT. ONCE 
fflE LOSS OF SI 114AL 
IS NOTED ON THE 
SaJPE, IT NOW BECOMES 
JUST A CIJESTION OF 
VOLTAGE AND RESI S-
TANCE MEASURF.MfNTS OF 
fflE STAGE THAT IS 

NOT PASSING TKE SIG­

NAL A GOOD KNOW-
LEDGE OP VOLTAGE 

READINGS EXPECTED AT 
VARIOUS POINTS IN 
'nfE VIDEO Nf'LIFIER 
STRIP WILL BE HELP­
FUL IN FINDING THE 
TROUBLE. 

If no signal at 
grid than coup­
ling cap. la open 
or grid shorted to 
i;round. 

If signal at grid 
of 2nd video IKl1J, 
1111va a cop a to 
plata,lf no al1111al 
check as in No. 6 

If signal at plate 
than trouble il"llat 
be from this point 
toC.R.T. 

Do not ba concam­
ad about a poor 
1 ooking signal, 
this trouble is a 
co~l eta loaa, 

Plata volta~as 
should be wi thin 

:!I% 

If a peaking coil 
ls open signal 
from one side to 
o thar wi 11 change, 

'Iha above check in 
#13 should be dlPla. 
closely, ~lituda 
sAould remain s1r111. 
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R1placa tub11 In 
hon t and vi dea 
I. P., Vidaa Dat, 
and Vi dea amp, 

Check peak ta 
(!salt at video 
dat. load, Should 
baatlaast lv.P.P. 

I J lau than tv, 
P.P. reJar ta 

Chart Na. 3 

Check siyna1 at 
grid of f rat vi­
deo amp. Shonl d 
be same aa at 
dat. load. 

If l aas, then 
chac1t peaking 
coils and coup-
1 Ing cap. for 
open. 

[f normal at grid 
al lat video lllt1J

0
• 

t111Va scope t 
pl a ts. 

If one video aiq,. 
fa used signal at 
Jllata should be 
:!i times larger. 

IN nus PARTICULAR CON­
DITIIJf OF A l£AK PICTIJIE 
WE ARE GOING TO ASSUME 
THAT n<E TJIOUBLE IS IN 
nm VJDm PW. CIRCUIT. 
THIS TROUBLE COULD BE 
CAUSED BY A DEFECT IN 
'nlE PMNT ~D OP VIDEO 
I. P. AMPLI PIERS ALSO. 
ONE OP THE MOST 
lt-PORTN{T S'l'D'S AT nus 
TIME IS 10 FIND OUT IP 
'lHE SI IN .Mo REACHING fflE 
VIDml DE'l'EC'lUR I 5 LARGE 
IKIJGH. WE SHOULD KAVE 
AT LEAST 1V P.P. THIS 
CAN BE CHECKED °\'.1 nl A 
SCOPE AT nlE DETECTOR 
LOAD, IP SIINAL IS LESS 
n1EN REPER 'Dl QWn' NO. 3. 

6ALS 
P/X.PeT. -

.,. 
I 

liii1 

WEAK PIX 

IZAi.17 

.,. 

2SMF: .,. zsi,c 

1HE USE OP nlE SCJPE IN 
THACKINO D!Ml nus TRJU­
BLE IS A BIG HELP SINCE 
WE CAN SEE IP THE SI O. 
NAL IS WE.AK AT AN'{ POINT. 
TUBES ARE THE BIGGEST 
CAlBE OP A WE.AK PIX, llJT 
MANY TIMES A BAD PEAKING 
CJIL OR CJUPLING CAPACI­
'IDR MAY BE nlE TJIJUBLE. 
IT t,IJST ALSO BE KEPT IN 
MIND THAT A WEAK C.R. T. 
MAY CAUSE YOU TO SET nlE 
BRIGHTNESS CONTJVJL mo 
HIGH RID GI VE nlE EFFECT 
OP A ~AK PIX. A SOY P.P. 
AT c. R. T. mun WILL BE A 
IJJOD CHECK FOR LARGE 
ENO UGH SIGNAL TO THE 
C.R.T. 

If two vldaa q, 
are used signal 
should be about 
6 thms larger. 

If signal at plate 
ls small check 
plate-screen-cath­
ode vol tagu. 

Watch Cathode vol­
tage claaaly If 
high. Cathode re­
sistor rnayba open. 

If signal nonnal 
at plate. Check 
grid of 2nd video 
a~. 

If small, check 
peaking coils and 
caup 1 ing cap. lo r 
open. 

Ma ve •cape to 
pl ate. Shaul d be 
6 times lari.er. If 
not, check volt­
a11aa • 

If good al gnal at 
plate trouble ls 
between this 2otnt 
and grid of C.R. T. 
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Replace all tubes 
ln tha vldao path. 

Placa scops at 
output of vldao 
detector. 

Whan Pix fadaa 
and al gnal on 
scops fadaa tro11-
bla la bafora Dat. 

I f al 11n al on 
scops remains 
ttouble la ln vl­
dao ~· 

With trouble ha­
fora dat. UBI a 
signal 11an. 

Whan Pl x fadBB 
faad ln Modulated 
I. F. al gnal 

Start at l u t I. F. 
urld and work hack 
to tunar. 

D 
A FADING PIC'ruJE CAN BE 
A lfmtY KARO fflING m LO­
CATE UJf.ESS YOU USE SOME 
DEFINITE PmCEllJJlE. 'fflE 
CONDITION ITSELF WILL 
GI VE A PERF.: CT PI CnJRE 
DN nm s CREEN lflEN fflE 
SET IS SWITCHED ON, AND 
AFTER A WJILE fflE PI C­
nJRE WILL FADE OUT SLOW­
LY. THE PI cnJRE MAY RE­
MAIN OUT POR OUI TE SOME 
TIME AND 'fflEN IT MAY BE­
GIN 'l1l APPEAR AGAIN. 'fflE 
PICTURE MAY LAST FOR 
SOME TIME OR MAY BEGIN 
'l1l FADE ONCE t4JRE AFTER 
A PEW MINUTES. THIS 
WJULD BE 'D{E INDICATION 
DP A FADING PICnJRE. 

6AU6 
PIX. /-F 

F A D I N G P I X 

6AU6 
Pl)(. 1-F 

6ALS 
PIXOeT 

.,. 

1HE f.llST LIKELY 'ffllNG 'l1l 
CAUSE nus TROUBLE Is A 
HEATER CIRSJ.g IN CJffi OP 
THE ruBES BECOMING DPE'l. 
APTER WAINING UP. l<fffiN 
IT OPE'lS fflE nJBE WILL 
IIIJL .WD 'fflE HEA'I'Erui MAY 
'11JUQ{ AGAIN nrus MAKING 
'IHE nnm OPERATE ON Nrn 
OPP. OTHE:l CAUSES DP 
nus FADING MAY BE OPEN 
JESI STORS THAT MAY BE 
MMING Nill BREAKING CON­
TACT OR A DEFECTIVE COIL 
IN THE VIDEO I. F. A !HG­

N.AL GF.NERAIDR AND SCOPE 
WI LL HELP HI LO l?ATING 
THE 'fflOUBLE TO ONE STAGE 
Rlll 'fflEN THE VT\,M CAN BE 
USED TO PIN' DOWN THE 
IDMPONEt4T. 

Black bars should 

ha 11111 on CRT. 

If black ha rs mi u­
ing at grl d of a 
tuba trouble th1ra 

Take Yo l ta ga and 
r11letanca read­
ing af had stage 

If al gnal ramalna 
on acopa whan Pix 

fadu 

UBB scops to fol­
low signal to CRT- · 

If signal on scope 
mi aalng at any 
tuba t rou hla la 
there. 

Take raalatanca 
and vol taga read­
I ngs of bad a tags 



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

Check signal at 
video dat, 111d no­
tice sizs of ver­
tical sync.pulse. 

t-klva scopa to grid 
of 1st video amp. 
look.far decraasa 
of varUoal sync. 

11 vertical sync. 
is smaller, check 
coupling capaci -
toror 4.5 me coll. 

If normal at grid 
ol 1st video amp. 
[TIJVI to 11rid oi 
2nd vi dao acq:,. 

Nota if sync_. is 
raduqad. 1 f ao 
cha ck for bad couplug 
cap or 4.5 me coil. 

If sync is 11orraal 
at urid of 2nd 
vi dao amp. check 
siunal at plate. 

m 
nus TROUBLE IS A 
VERY MISLEADING ONE 
BECAUSE THE TROUBLE 
APPEARS TO BE IN THE 

VERTICAL CIRCUIT. 
HOWEVER, iWE FIND 
THIS TROUBLE 'lU DE 
IN VIDEO AMP. OR IN 
THE SYNC CIRCUIT. 
IN MOST CASES A DE­

CREASE IN COUPLING 

CAPAC I TOR IS THE 
TROUBLE, OR SOME­
TIMES AND OPEN 4. 5. 
MC TRAP COi L. THE 
SCOPE IS A MUST IN 

CRIICKLY FINDING 
nns CONDITION 
SINCE WE CAN SEE EX­
ACTLY WHERE THE 
TROUBLE IS OCCUR -
ING. 

.,. 

V E R T I C A L 
PHASING 

--- IZAi/7 
Vlt>£0 AMP 
,f/,30V. 

C.35 
Z5Ml'f 

.,. zsv. 

To Sync. 

To CRT. 
._j 

VERTICAL PHASING OC­
CURS WHEN nm VERTI -
CAL SYNC PULSE IS 
OUT OF PHASE WI TH 
THE ORIGINAL VERTI. 
CAL SYNC PULSE SENT 
FROM THE TRANSMITTER. 
THIS WI LL HAPPEN IF 
THE 60 CPS SYNC IS 
PASSED THROUGH A 
SMALL CAP. BEFORE 
THE SYNC TAKE OPP 
POINT OR WflLE PASS­
ING ro THE SYNC OUT­
PUT CIRCUIT. THIS 
TIIOUBLE WILL NOT BE 
CAUSED BEFORE THE 
VIDEO DETEC'l'UR. PIC­
TURE IS LOCKED IN AT 
THIS POINT IN SCREEN 

AND USUALLY RETRACE 
LINES ARE NOTICED. 

0 

In som'f rare cases 
a decrease in cat~ 
ode cap. will cause 
this condition. 

If si1111al yood at 
grid but vertical 
i s low a t p l at a 
check cafooda cap. 

If signal is nor­
mal at the sync 
t aka off than 
follaw tl\ru sync 
circ11lt. 

Look for a decrease 
in vertical sync 
pulsa only 

If trouble is in 
srnc circuit it 
w 11 be caused by 
a bad coupllnw cap. 



Rep lace all tubas 
in bQnl · 1111d 
video I.;. and vi­
daa amp. 

Vary fine tming 
cant ro l. No ta if 
smear changBB. 

I f smaar changes 
11raatly check lo-
cal oscillator 
adfastments. 

If local asc. ad­
justments do not 
halP, check video 
I. F. rasponBB 
curve. 

I f fine tuning has 
ll tt le sffac t on 
amaar, check sig­
nal at vHao dat. 

If signal is poor 
at video det. 
check peaking c.oil 
and det. load. 

If BiilJlal Is nor­
mal at widao dat­
move scope ID grid 
a f lat video 111q1. 

D' 
A SMEARED PIX CAN BE 
CAUSED BY MANY SEC­
TIONS IN A TV RECEI­
VER. ONE OF THE COM­
~N DEFECTS IS POOR 
ALIGNMENT. nus COULD 
BE IN THE FRONT mD 
DR THE VI DED I. P. A 
OUiCK CHECK FDR THIS 
THOUBLE IS TO VARY 
PINE TUNING CONTROL. 
I P THE SMEAR IN THE 
PIX CLEARS UP A 
LI mE, DR GETS \-IORSE 
IT WILL INDICATE THAT 
THE ALI GNMEHT IS DPF, 
SINCE lNDER NORMAL 
CONDITIONS THE FINE 
TUNING SHOULD HAVE" 
HA.T.\DL Y ANY EFFECT ON 
fflE PIX. IF ALIGNMENT 
IS INDICATED l'OLLDW 
MANUPACT-UllE RS IN­
STRUCTIONS. IF- THE 
FINE TUNING HAS NO 
EFPECI ON 'rnE PIX. 
THEN TROUBLE MUST 
!3E IN THE VITIEO ...,,. 

PIX.PET. 

4700 

S M E A R E D P I X 

-

.,- 25Mr. 
2SV. 

1N TROUBLE-SHOOTING 
THE VIDEO AMP. FDR A 
SMEAJlED PIX, ONCE A­
GAIN THE SCOPE IS 
NECESSARY. MOST COM­
MON TROUBLES THAT 
CAUSE THIS ARE POUND 
IN PEAKIN5 COILS AND 
OPm BY-PASS CAPACI­
TORS. HD,EVER, 3Y 
USING THE SCOPE IT 

CAN BE DETEJt-UNED 
EXACTL y WH}:;RE TH rs 
TJIJUBLE IS OCCURING. 
VERY SELDOM IS ntIS 
TROUBLE CAUSED BY 
TUBES. HOWEVER,, 11fEY 
MUST BE CHECKED I i.f 
CASE THEY ARE CAUS­
ING THIS CINDITION• 

If no nnal . move 
scopa to plate of 
1st video ~- If 
poor check No. 9. 

Check bias and 
plate voltage. If 
low, peaking co i 1 
at plate may be 
opan. 

Plate load resistor 
may have increased 
or open brpass cap­
aclto r. C63. 

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

No signal should 
be noticed if cap­
acl tor la good. 

If second video 
~. Is used than 
fol low above checks 
7- 12 on 2nd amp • 

Si1111al on both 
sides of a peak­
in11 co 11 should 
l:Je eama If coil 
is 1100d. 

~ Copyrirhted i o;O!f!RL 



Check satt1n11 of 
contrast and A.G. 

C, Controls. 

?.ap l ace all tubae 
in f runt and, vi­
deo I. F. and vi­
dBD ~. 

Check A.G. C. vol­
t a11a. Should be at 
least -6 volts on 
.all tubes it feeds-

I f A. G. C. l s low 
r afer to Chart 

.N "· 19 on A. G. C. 

If A. 6. C. vol tags 
ls nonnal check 
output of video 
.iat. for 2v P.P. 
algnal 

If signal ls vary 
l arga at de t. re­
c he ck A. 6. C. vo 1-
t alfa. 

With nomial signal 
at dat . Trouble ls 

l n Yi dao 111111 • 

D 
A PIX THAT IS TOO 
DARK C,\N nE JUST AS 
BAD AS A PIX n<AT IS 
VERY WEAK.UNDE~ IBIS 
CONDITION THE PIX BE­
COMES TOO CCNTRASTY 
AND THE DIFFERENT 
SHADES no NOT STAND 
OUT AS WELL AS THEY 
SHOULD IN Jl{JST GOOD 
OPERATH:G SETS. i'IHEN 

THE CONTRAST IS AT A 
MAXIMUM n<E PIX 
SHOULD BE TOO DARK 
TO WATCH. IN SOME 
CASES THE A. 6. C. CON­
TROL MAY ;:rn SET IN-
C OR:llE C TL Y, THIS 
SHOULD EE CHECKED 
FIRST. NOT ALL SETS 
HAVE AN A. a. C. CO,i­
i'P!JL. 

VERY DARK PIX 

0.'5V 

+ ·y 
CONTRAST 

39K 

4 . 5 MC 
TRAP 

TOO DARK A P I X CAN BE 
CAUSED JY l"fCORRECT 
C[)NTP.AST SETTINS, OR 
A.G. C. CONTROL SET­
Tl NG. THIS SHOULD ilE 
DIECKED FIRST SINCE 
ntlS IS THE EASIEST 
THING TO CHECK. nJJES 
MAY ALSO BE IWl'ER.~AL­
LY SHORTED CAUSl~G 
1-'.AXlf.filM bAIN AS THE 
SI GMAL PASSES nmouG.~ 
IT. THESE MUST DE 
CHECKED 3Y fiEPLACE­
MENT. AL I GNM ENT C CIJLD 
ALSO CAUSE 'i.11 S TROU­
?LE BUT THIS SHOULD 
ONLY BE SUSPECTEO IF 
THE SET HAS DEEN TAM­
PERED WITH. 

Check video amp. 
for shorted ca­
th ode cap.or da-
cr aase in cath­
ode resistor 

Check for open 
p eakinlJ coll at 
p la ta o f vi deo 

1 arr11. 

I i a pl a ta br­
p ass capacl tor s 
used check it for 
an open. 

Look for increase 
in plate load re­
al stor. 

Ch eek contrast 
control circuit 
for a decrease 
in resistance. 

If all appear 
llo i:mal , th en 
ch eek all gn-
men t of sat. 



Vary brl ght<i aas 
contra l. At rninl­
lllllll aa t ti ny raa -
ter shcul d go 
black. 

I f cant ra I has 
llttls or no ef­
fect check Na. 3. 

Msaaure val tag11 
at base of C.R. T. 
w1 th ba11 rnavad. 

Grid zero, screen 
300v and cathode 
Var 118 from 100 V 
to zero. 

Cathode voltage 
depends an aattlng 
of brlahtnass con­
trol. 

If cathode voltage 
do ea not chan(IS 
check briyhtnass 
circuit and con­
t rel 

Ca1tral may have 
open canter tap or 
B plus feeding cnn­
tral may be low. 

.D 
nus IS N( If+£DIATE IN­

DI CATI ON THAT THE PIX 

'1UBE IS BAD. AL'lHJlD{ IN 

SH CASES A BAD BRI mrr­

NESS mNTRJL mULD CAUSE 

nus mNDlnON. IT WILL 

BE NOTICED THAT IP THE 

Bill flflNESS CONTROL OOES 

AFFECT 11IE PIX, THAT I T 

WI LL NOT CRISE 11{E RAS­

TER TO DI SAPP EAR AS 

RIND I.HIER NOJMAL OPER­

ATING mNDITIONS. 

PIX BRIBHT­

NO CONTROL 

T 

.3.JK ~OOK ---.__. __ ...., 

~~2 
I 

l"ICT////1£ 
T//8£ 

I I 
I I 

I 

It( IN'TE!lNAL SHORT BE­

NEF.N ELEi1ENTS IN THE 

PIX fflBE WI LL PLACE A 

POSITIVE WLTAIE ON' 11{E 

SUD OP THE PIX TUBE. 

NORMALLY THE GRID HAS 

ZE1IJ VOL TS NfII nm CATH­

ODE WL TAGE, mNNECTED 

1D THE BRI ril'lNESS CON­

ffllL, CONnHl,S THE CON­

llICTION DP THE C.R. T. 
)l)~VER, WITH 11IE GRID 

POSITIVE, THE C.R.T. 

WILL IIll-lWr.T REIWII..ESS 

OP CA'IHDIE WL TAGE 

ln soma cases 
3rtgh tneas cant ro 1 
feeds uttl and ca­
thode Ia constant. 

Clauly check scha­
matl c far above 
cendl tlan. 

If this la being 
uud then yrl d 
should vary ram 
Ov ta -100v. 

If grid 1.- paal­
ttve check cnp­
l lng cap ta grid 
far short. 

I f al 1 chackaare 
no 1'1181 then C. R. 
T. ls bad. 

Tap uck of C.R. T. 
slightly.This may 
r11 t era no l'llllll a­
para tl an. 
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Thas, first chicks 
assume only on, 
black bar on c.R.T. 

With bar on Pix re­
move R. F, if bar re­
mains Jl. P. ~. OK. 

Rtplace Jl. P. tuba 
pull L.O. lf bar 
remains L,O, is 
Dk, 

Replace L.O. re­
rt11ve mixar if bar 
remains mi xar ak. 

Continua the abav, 
methods pulling ana 
t1'.ba at a time, 

Trr 1st I. P., and 
J.P., ate, Dat, 
tuba and video am­
o ll flare, 

I I at any time 
bar disappears 
than tha tuba 
pulled Is bad. 

D 
WI TH A BLACK BAR ON 

C.R.T. THE TROUBLE JS 

LIMITED m nm VIDEO CIR­

CUI TS. nus !DUL D BE nm 
FRONT END -- VIDEO I;P, 

-- DR VIDEO >MP. INCLUD­

ING THE C.R.T. THIS 

HOLDS TJIJE IF ONE BLACK 

BAR JS NOTICED. IP 'lWD 

BLACK BARS ARE NOTICED 

ntEN TROUBLE IS' IN THE 

POWER SUPPLY. THIS 

S}IJULD 3E DETEJMINEO Bt­

FORE BEGINNING TJIJUBLE­

SHOOTING. 

RF 
01mp 
6BH6 

scill01tor 
1/2 l'lAT? 

BLACK BAR 

D N C. R. T. 

Video 
Olm[) 

6AU6 

IN THE CIWDI TI ct{ DP ONE 

BLACK BAR ntE TIWJI.E IS 

A SHORT BE'I"wEEN HEATER 

AND CA 'lHODE OP NlY VI DED 

TUBE. WI TH TWO BL ACK 

BARS nm TROUBLE IS AN 

OPEN FILTER IN fflE POWER 

SUPPLY SINCE TWO BARS 

INDICATE 120 CPS AND 

THIS IS POUND ONLY IN 

THE POWER SUPPLY. 

If last video llll1>• 
dou not rarmvs 
bar C. Jl. T. nus t 
haYI short. 

Check from cath­
ode to heaters 
with ohntnatar an 
C.R. T. 

Should have In­
finite resi1tanc1 
ii a reading la 
found replace CRT. 

If two black bara 
are noticed bril~e 
all Ill tar cap, 

\ilan open filter 
cap. ls bri d111d 
black bars wi 11 
disappear, 
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Vary th, brlght­

n1BB control to 

BIi affact, 

If ra1t1r ramalna 
dlm chick vol tag, 

on grl d and aa­
thod1. 

Orld should b1 
z1ro and cathod1 
varhs from !Jv to 
t[!Ov. 

if both aH normal 
than tap all around 

nack a f C.R. T. 

Do thta t.app Ing 
gently.If flaahaa 
appaar as rou tap 
than C,11, T. s bad, 

As another chsck 
maaaura H. V. Now 
chack ~ack of C, 
RT.for vol taga, 

Dn C.R. T. irrld av 
cathode Ov to 100v 

and !\Craan 30[]v 

IN ·nus TJIJ 111.E 'lHERE IS 

A OAR{ OR DIM RAS'E R AND 

EW RY NOW AND fflEN SOf,£ 

WUTE S'n:IEAKS ARE NOTIC­

ED CW 'nlE C.R. T. AT THIS 

TIME THE IIU llf'INESS IDN­

TIIJL WI LL TELL THE REST 

OP THE STORY. IP WKEN 

THE CONTJIJL \ S VARI ED 

tfJ EFFECT IS NOTICED 

'DIEN THIS POINTS TO 

C.R. T. TROUBLE. 

DARK RASTER 

WHITE PLASHES 

! O O K .500K 

8Nl 6HTN£SS 
.-4--~ 

~ - i'// 
I 
I I 
I I 

I 

Nl OPEN CATHODE INSIDE 

THE C.R. T WILL CAUSE A 

VERY DIM RASTER TO BE 

SEfN BUT THE CONTROLS 

WILL HAVE NO EFFECT CW 

'IHIS. THE PLASHES 

1HAT MAY APPEAR PROM 

Tit,£ TO TIME ARE CAUSED 

BY VIBRATION fflAT t4JM­

iNTARI LY CNJSE THE CA­

fflODE WI RES I NS IDE THE 

C. R. T. TU TOUCH. 

If H. V. and bau 
pin va l tagBB nor­
mal t h 1 n C.R. T. 
bad. · 

In cu I oi l ack 
of volt age 0 11, my 
of th, dl.acka 
find out viny. 
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Fwi tch on set and 
wt th brt11htnB1a 
cantral at max ad­
j111t tan trap. 

If i an hap daaa 
oot bring In raa­
tar r1ro11va anode 
cap and arc ta 
chaHil. 

If no arc is na­
Uced then treu­
bh - ahmt Ii. V. 
circul t in Chart 
No. :13. 

If ara ii rreaent 
and lad rahs 
ana&gh H. V. re­
check I• trap. 

Measure ba11 pill 
111 tagea on C.R. T. 

Orid O val ta ca­
thode 0- tOOYand 
acrean abau t 31J?V. 

If these vo 1 ta11ea 
are normal once 
·again check i an 
trap. 

THStlE AJE r«4Y CAIJSES OF 

NI) !\ASTER RANGING PHOM 

HORIZONTAL OSCILLATOR 

TRJUBLE TO A BAD C. R. T. 

nm CJ1.1JSE ~:;i ~ RIND 

AS !IJON AS POSSIBLE. IN 

THIS SKEET WE WILL DE­

TEJMlNE IP THE TROUBLE 

IS IN THE H. VOLTAGE 

CIROJITS DR IF 'Dm C.R. T. 

I S !JEPECTI VE .NIil ASSIJ.IE 

THAT THE TIIJUBLE IS THE 

C.R. T. POR TJIIUBLES IN 

THE HIGH VOLTAGE RBPER 

TO CHART NO. 111 

ND RASTER 

IIIIIIGHTN[SS CONT. 

oOOa -----, 

0.1 
uo« 

10 

+HO.I. ' 

It{ CASE OP A BAD C.R. T. 

CAUSING ND RASTER THE 

TROUBLE MAY BE OPEN 

FILAMENT DR LOSS DP 

EMISSION D P C. R. T. I T 

SHOULD ALSO BE REMEM­

BERED 'IHAT AN JNmRRECT 

SETrING ON 'IHE ICINI TRAP 

WILL ALSO CAUSE THIS 

CONDITION AND INmRRECT 

WLTA&ES AT 1HE BASE DP 

THI C.R. T. 

If Ian trap daea 
n at help then 
C.R. T. ii bad. 

Sara C.R. T. boaa­
t ere are avail­
ahle but ln thla 
•Hmay not help. 
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Chick value of re­
sistor ln facus 
ct rcui t • 

Poc111 pot may b1 
open, check can­
full y. 

Di1conn1ct foe .. 
co 11 and check 
its rasiatuice. 

Chick r11i1tor in 
in paral l 11 wt th 
fa CUB pot, 

Check B + for 31% 

tolerance, 

If B + la low 
r1f1r to chart 
fl 42 • . 

Check fa r sch 11111-

t i c chan111& mad, 
by manll.fact urar. 

~ OP THE LATER MODEL 
RECEIVERS HA'IE ND POCUS 
ADJUS'IMENTS AT ALL AND 
DEPEND UPON WLTAGE AP­
PLIED 1tJ nm AlClS NflDE 
OP 'l'HE CRT POR CORRECT 
HJ CUS I NB. 'l'HESE ARE ELE C­
TJIDSTATI C POCUS CRT AND 
MAY CAUSE POOR POCUS 
DUE TO INTEJNAL ARCING 
IN THE CRT. IN OTHER 
CASES WE PIND POCUS AD­
JUS'IMFNTS ON 'l'HE NECK OP 
'l'HE CRT AND IN STILL 
OTHER CASES WE HAVE A 
Al CUS CONT~OL ON THE 
BACK OP THE CHASSIS 

5V4-G 
L. V RECT!rtER 

~y 
~ 

~~ e_::;_ x X 

P DOR POCUS 

t • 
40M,C' 40 

14SOV. -r.Mr '950 
V 

Wl'l'H POOR POCUS NOTICED 
ALL ADJUSTMENTS SHOULD 
BE TRIED FIRST. THE 
POCUS COi L ON THE NECK 
OP THE CRT CAN BE MJVED 
TO N'4D Pm TO SEE I p BET­
TER POCUS CAN BE OB­
TAINED. IP fflESE ADJUST­
MENTS DO NOT HELP THrn 
RESISTANCE CHECKS S}()lJLIT 
BE MADE IN THE POCUS 
CI RCUI T. SOME FIE CE IVERS 
HAVE THE POCUS CONTHOL 
IN THE AUDIO iOU'IPUT 
CI RQJI T AND TJID I.ELES IN 
THE AUDIO WILL CAUSE 
POOR PIJ:16 RESI STORS IN 
THE POCUS CIRCUIT OP'l'F,N 
CHANGE VALUE. 

If focus pot in 
audio circuit 
cha ck au..di a tuba. 

Maasura bias on 
audio output 
tuba. 

Cu" 1 Ing capacitor 
to audio output 
11rid may b1 laalcy. 

~athoda rasistor 
a f audio au tpu t mar hava chan111d 
Ya UI, 

If all chicks are 
nonnal, raplaca fo­
cus col 1. 

Ia CRT with alac­
troetatic focus 
chick volta11a on 
focus 'pin. 

CRT with electro­
static focus may 
be bad. · 
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Turn up brightnua 
can tral and aljaat 
i DD trap. 

Mu i,i re HV lri th a 

HV prab,. 

If low HV rahr 

to Chart No. 39. 

WI th na rmal HV 
Ma aau re CRT b a11 
vol hQ'H 

Grid vol tag, 

ahoul d be zara. 

Cathode valtag, 
ahaul d vary f ram 
0 to 100 V with 
bri ghtnaaa. 

Screen voltage 
ahoul d be al 11111 t 
B+ 

A WEAK RA.5TER IS A VERY 
COMMON TROUBLE IN TV 
SETS. THE CAUSES ARE 
MAINLY A WEAK CRT .DR 
NOT ENOUGH HV. iP A 
WEAK CRT IS fflE TJIJUBLE, 
THEN 'nfE CRT SHOULD BE 
REPLACED. A NUMBER OP 
CRT BRIBHTNERS ARE ON 
THE MARKET THAN CAN 
RESTO RE THE CRT TO A 
PAI RI. Y NOl'MAL CJNDITION, 
BUT IN MOST CASES IT 
SHOULD BE ~nDNED TO 
THE CUSTOMER fflAT THIS 
I S A TEf.l>ORARY MEASURE 
AND THAT THE PIX MAY 
BE WEAK AGAIN IN A PEW 
t,tJN'nfS AT THE t,()ST. IN 
ALL CASES IT IS FAR 
BETTER TO REPLACE fflE 
CRT. 

WEAK RASTER 

0.Sµf 
B+ 

e 
THE CAUSE DP A CRT BE­
COMI NB WEAK I S LOW EM­
MISS Im OP THE ELEC­
TRONS IN THE CRT IT­
SELF. THIS IS CAUSED 
BY ·A aJAnNG ntAT PIJJMS 
ON THE CA.TH (l)E DP THE 
CRT THAT CUTS DIHI IN 
THE ELEC~ON PLOW IN 
fflE nJBE. A CRT BRI llfr­
N ER GIVES A SLIGHTLY 
HIGHER HEATER VOLTABE 
TO THE TUBE WHJCH DP 
COURSE WILL INCREASE 
'l'HE ELECTJIJN PLOW IN fflE 
TUBE. J p nrn CAUSE D p A 
WEAK RASTER IS L (M KV 
AN& A BRI G{'INER DR BOO­
STER AS IT IS CALLED IS 
USED THEN THE RASTER 
WI LL GET BRI (J{TER WI ffl­
OUT CURING 'nfE TIIJUBLE. 

In aom, ca111 th, 
Q'rid may vary with 
th, brightn111 con­
trol. 

In that ca,, grid 
ahoul d vary I rom · 

0 to - too "'· 

If baa, valtag11 
ar, narmal ra­
placa Ian trap. 

If n,w ion trap 
da11 nat help re­
place CRT. 

A baa1t1r may 

b1 uud ta a11 ita 
1fhct on CRI'. 
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Replace R. F. I. F. 
and A.G. C. tubas. 

Check voltage on 
I. F. grl ds 1 WI th 
this trouol, It 
should be al[TIJst 
zero. 

Switch sit ofi 
and check Ru. 
t o II round f ram 
I.F. grid. 

Ras. should b1 
high1 around 1 mag. 
Checx schamatic 
1 f available. 

If vary low r1sls­
tance chick for 
shorted Capaci tar 
in A.G. C. 

If rasistanc, is 
h I gh on A. G. C. 
l lne check for 
open raslstor. 

If resistance 
to ground In 
A.G. C. is normal 
chick A. G. C. 
tuba clrcul t. 

THIS TROUBLE JS COM­
MON Pl CIRCUITS 
WHEll.E SEP AJ\ATE A. G. C. 
TUBES ARE USED AS 
IN KEYED A.G. C. CIR­
CUI TS. TROUBLE CAN 
BE RECOGNIZED BY NEG­
ATIVE Pl CTURE. THIS 
SHOWS EVERYTHING 
THAT SHOULD BE wHI TE ,s BLACK AND EVERY­
THING BLACK SHOWS 
wHI TE. '11H S WI LL A:.­
WAYS BE ACCOMPANIED 
BY ROLLING AND TEAR-
I NG AS I N L OS S O P 
S Y-N C • NOTE THAT 
BLANKING BAR lS 
WHITE INSTEAD OP 
BLACK. 

Video 

ROLL ING-TEARING 
NEGATIVE PIX 

I 40µf 

+14-0 

To RF..._a;_;m.c:......._--' 
AGC 

Tolst- 2d 
I F's 

+220 v 

WITH COMPLETE LOSS 
OP A.G . C. VOLTAGE 
nlE R.P. AMP. AND 
VIDEO I. P. TUBES 
AHE AMPL I PYING WI TI{ 

MAX I MUM OAll'l. THI S 
WI LL CAUSE THE I. F. 
STA GES TO DETECT 
THE SIGNAL BEFORE 
THE DETECTOR ANO.THE 
RESULT IS A SIGNAL 
OP OPPOSITE POLARITY 
AT THE DETECTOR OIIT­
PUT. 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 an 
A. G. C. tube . 

Also chick for 
kaylng pulse on 
plats of tubs . 

If kaying pulsa 
missing ch,ck 
back ta flyback 
for opan had. 

Ka y I n 11 p u 1 s 1 

should ha 500v 
peak to peak. 

With abov, chicks 
normal, trouble ls 
in I. P. cl rcuit. 

Suspect l1aky ca­
pacitor ta 1.P. 
grids . 



I f any age con­
trols ar1 uasd ad­

just than fi rat. 

Asplaca any age 

R. P. or I. P. tubas. 

Check nagativs 
vol taga acroBB 
age load reals­
to r. · 

Now check 111ga­
ti va voltag1 on 
I. P. gr! ds fad by 
the a11c. 

AGC voltage should 
be the same at the 
I. i'. r,ri ds as 
acr1111 t::a age load. 

If the voltaga Is 
different check 
for leaky cap In 
a11c 1 ina. 

Coupling capacitor 
may be leaky to an 

I. P. grid. 

niIS CONDITION IN­

DICATES PARTIAL LOSS 

IP AGC VOLTAGE. THE 

LOSS DP SYNC WILL OC­

CUR ONLY ON STRONG 

CHANNELS SUCH AS TWJ 

OR POUR. THE SETTING 

0 P ANY AGC ADJUSTMENT 

SHOULD BE CHECKED PI HST 

IN CASE IT HAS BE EN 

MISADJUSTED. IP A CON­

TROL IS USED l T SH IIJLD 

BE SET WHILE WATCHING 

A STRONG CHANNEL POR 

nm BEST p Ix. 

6AG5 

S600 
39 

+150v. 

i1500 

POOR SYNC ON 
S'i'RONG CHANNEL 

6AG5 

28 

151( 

+t50v. 

ii,oo 

6AG5 

7.51 

~'' 
t05 

.. .• . c .. 

t :25 

WITH PARTIAL LOSS DP 

AGC THE INCOMING S l !li AL 

ON A STRONG CHANNEL 

WILL.OVERDRIVE THE 

VIDEO I. P. AMPL I PIERS 

AND CAUSE THE SYNC 

PULSES TO BE CLIPPED 
0 PP IN THE I. P. STAGES. 

THIS IN TUftl WILL CAUSE 

POOR SYNC ON THESE 

CHANNELS AND PICTURE 

PULL MAY ALSO BE NO­

TI CED.IN AREAS WHERE 

1-lE SIGNAL STRmGTH IS 

WEAK COMPLETE LOSS OF 

I\GC WI LL AL SO CAUSE 

THE SAME CONDITION 

AGC voltage should 
be about -4 to -6 
VO 1 ts. 

If age vol tag1 
1 ow check age 
load rasistor 
for a chang1. 

In kayad age sig­
nal at plata of 
a gc lube should 
ba SiIDV p to p. 

Chack corract •las 

on keyed age tuba. 

With all above 

chacks normal re-
far to chart HtB. 

® CojJyri[!hted 1956 NT., L 



Raplaca front end 
video I. P. and vi­
deo anp. tu11. 

Cheak for signal 
at video detector 
with scope. 

II signal 1a pre­

aen t nhr to 
Chart 116. 

· If no a i gn al at 
det. feed marker 
gM.mndulahd I. P. 
to tat I. P. Grid. 

If black bars ap-
pear on CRT nmva 
gan. back ona 
ataga. 

Con tlnua thl a si 11-
nal injection un-
tll black hara do 
not appear. 

Check ataga not 
pa11lng elgnal, if 
grid has zero 
v-ol ts refer to 
Chart fl 5. 

IM S 1ME CASES WfERE WE 

FIND NO PIX BUT NOIMAL 

SO\ND 1HE TIOJBLE COULD 

IE IN THE FRONT END, 

vrnm I. P. OR VIDF.O AM­

PL I Pl ER CIRCUITS. HOW­

hVER IT IS POSSIBLE 

'nlAT 1HE AGC IS DEVEL­
OPING A LARGE JMJlln' OP 

BIAS ON THE I.P. AND 

R. P. AMPLI PIERS AND AL­

MJST CUTTING 1H~ OPP, 
SO 1HAT IN.Y SOIHD WILL 

PASS. IN TRlllll.E-SHOOT­

I NO THIS WE WILL USE 

NORMAL PROCEDURE TO 

LOCATE THE TR ClJBLE. 

N O 

I 9 6AU6 I Yllfl IF 

} ,-. _ _._ . 
3 I --

I Ill I 

.IOI$ 

"" 
IOOI 

111 

PIX GOOD SOlND 

6AU6 6AL5 6AU6 
fllfO IF mu on. lCC 

1000 

•o•n+ 

411 411 
.00$ :+: .DOI T 

I P SOME C INDI Tl ONS DC­

ClJR 1HA T WI LL CAUSE M 

AGC CIRCUIT TD DEVELOP£ 

A LAROE AOC VOLTAGE, 

LOSS DP PIX WILL HESU.T. 

1HIS CONDITION IS POUND 

VERY OFTEN IN KEYED 

ABC CIRCUITS WHERE THE 

GRID VOL TADE OP 1HE AOC 

ru BE I S DETERMINED BY 

1HE PLATE CIRCUIT DP THE 

VI IJEO AMPLI PIER TUBE. 

IP ANY TROUBLE OCCURS 

IN THE VIDEO N-tPLIPIER 

'DIEN THE AGC CIRCUIT 

WI LL BE AFFECTED. 

If grid at -4 
vo 1 ts o r 1111 re 
check age lo ad 
resistor, 

If load realator 
normal check bi­
as III age tuba if 
u11d. 

If bias is way off 
chick age tuba 
circuit. 

If keyed age is 
u11d chick video 
amp cl rcui t. 

WI th no pl chlra 
ag C voltage 
shnul d be zero. 

If aoma vol taga 
la on tha age Una 
than th1 age ls 
dahctlva. 

® Copyrifided 1956 N TRL 
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Replace all sync 

tubes. 

With scope cha ck 
s i 111\&l at lnpu t 
to fl rst sync 
tuba. 

If no signal pra­
aant, check for 
o pan line fror.1 
sync takeoff point. 

If al gnal at ln­
pu t, IIIIVI t O pl ate 
of fl rs t syn c 
tuba. 

If no sl gnai at 
plate check plate, 
flC?Ban and cath -
ida voltagas. 

Do not trouble-
shoot if a poor 
Ji unal is at 
,I ate. 

I f no s l gn al 
at f 1 ate than 
troub e must ba 
in that clrcul1. 

\<,1 TH LOSS OP SYNC, AS 
TtU 5 Tfll lmL E INDI CA'rE S 
PI CTIJRE WI LL BE !lOLL I NG 

5InCWAY5 Nffi DOWfwARD AT 
rm: SN,1E Tl ME. IN ORDER 

nJ MAKE SURE TI{A.T THIS 
IS OCCUIUHG, ,\DJUST ID'IH 

nm \/ERTi CAL .¥ID HORI Zl]N­
TAL HOLD CllfffiOLS AT THE 

5J\ME TIME.ID SEE IF THE 

Pl CIDRE WILL HOLD MJMfN­
TA.9.ILY. IF rr OOES / mm 

ll,E HAVE LOSS OF SYNC. 

111\KE 5Ul1E rnA1' 'n-IE PIC­

'iUnE IS i'ffiT NEGA'!'IVE AT 

nm SA'-tE ,:1ME SINCE 'l'HAT 

HJULD IN'Dl CATE A.G. C. 

TROUBLP.. 

l!!I 
+-l 

COMPLETE LOSS OP SYNC 

ill 2Zl 

12AU7 l/26SN7GT 
sue. SEP. l Clll'ffl snc. 1n. 

.001 T 

2.1 
NEC. 

-=- 3300 

Ill 

nm SYNC TlJ.lES SH!JULD BE 

CHANGED FIRST srnrn mEY 

ARE 'nffi MCET LI KRL Y CAIJSE 

OP nus CCMJITION. Ip 1i{EY 

JO NOT CLEAR fflE TIIJUBLE 

nu: SCOPE SHCIJLD BE USED 

SINCE IT CAN SHOW YOU 

W<ERE 'l"riE LOSS O'f' 51 [NAL 

IS OCC:URING. TI-IE TrulUilLE 

CNi BE .ANYW{EP.f.: Fi\OM lliE 

SYNC T.-"rn CTFF POI NT m 
THE OUTPUT OF Tr-IE SYNC 

CIRr.lJl Tt:. 

Check tor slynal 

at yrid of second 

sync tuba. 

If no signal 
check coup I ln11' 
cap for open or 
grid circuit for 
short. 

If signal at 

grid chicle for 

signal at plate. 

If n llll praaant 
at plate check 
vo I ta111 and H­
ai atanca of thl a 
circuit. 

Trouhl 1 1s cau­

sed by complete 

1 o II of sync. 

Signal mm t ha 
lost in sync cl r­
cul t UBI ac~e 
to check this. 

® Copyri~hted 1956 NTRL 
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Raplaca all sync 

tubas. 

If tubu ok cha ck 

Input to the fl rat 
sync tuba. 

This signal m111t 
ba good. If sig­
nal Is poor cha ck 
a{lc or vidao ~. 

Ii good signal 10 
to output of first 
sync tuba, 

Ii sync pulses 
are suppr1s11d at 
thi a p oln t cha ck 
voltage at tuba. 

If first tuba la 
sync sap. bi as 
should be - 3J vo Its 
with al gnal ap­
p II ad. 

If grid vol tags on 
sync sap. is low 
or zero , check 
coupling cap for 
l eak. 

.m 
THIS CONDITION OCCURS 

Hffl/ THE SCENE CHAUl:ES 

OR \o.HEN A llJt,f,£ ilC I AL I S 

SHOWN A~D THE CAMERA 

SWI TCriES BACK TO THE 

ProGRAM. IT MAY ALSO JE 

NO 'i'I CED THAT I P VI:RY 

LlfflE VIDEO IS ON nrn 
SCHREN, OR THEnE IS 

• LI il'LE ~VEMENT lN nm 
SCFJIE I THE p I X MAY AP­

PEAR VERY IDOD. Wint NO 

PULLING AT ALL. IP G:lF.AT 

ACTIVIT'l' IS TAKING PLACE 

nlEN A PIX PULL WILL 

BE NOTICED. 

TOK,C -=-
AIIPL 

PICTURE PULL 

TO CRT 

IMEG 

8.2K 

6AU6 1126SN7·GT 
SYNC SEP 

l.&K 

&+ 
~ 

~ 

3.3K 

3.3K 
T.oot 

B+ 

irH S THOU BLE I S CA l6ED 

HY VIDEO INPO!f.t\TION IN 

'IHE ·SYNC TRYING TO 

TRIGGER TI<E Hll!UZCNTAL 

OSCILLATOR. THIS WILL 

NOT AFFECT nlE VERtl CAL 

as C ILL A TO !1. s IN CE THE 

INTEIJRATING NETWORK 

WILL DYP ASS ALL VIDEO 

IN PO RM.1\ TIO N. US UAL LY 

LEAKY COUPLING CAPACl­

'nlRS IN THE SYNC Cl R­

llJIT WILL BE 'M: CA1JSE. 

IN SOME CASES "'11 SAD­

JUS'l'MFJ/T OP THE A.G. C. 

Cl~CUIT WILL GIVE THE 

SAME EPPECT. 

If siunal at 
plah is nonnal 
chick at grid of 
second sync tuba , 

Watch for loss of 
~lltuda of sync 
pu l III on I y. 

Output af sync 
11paratar should 
ha aync puhaa 
anl y. 

·wi th p Ix pull Yi -
dao will be pras­
ant at the sync 
aaparator output . 

Check coupling ca­
pacitor and 11ri d 
raaiator of sync 
sap. 

Also check for 
high plate vol­
tage on sync 
tu baa, 



In soma cases 
a tuba la uaad 
to 111q1lify only 
th1 vartlcal sync. 

If the ab ave tuba 
is ua1d reµlac, 
i t. 

Turn do11111 b ri .,ii t­
n ass control and 
r11I11v1 vutlcal 
o ac. tu be. 

Place acopa at os­
cillator grid to 
chick for loss of 
sl gnal. 

If a al gnal is 
at osc fri~ It 
is pro bah y vary 
smal I. 

Check far a ahart­

hd int1gratar ca­
paci tar. 

If a prlntad inte­
grator circuit is 

u111d rapl aca it. 

IJ 
WI TH THIS TMUDLE fllE 

P ICTIJRE WILL H U.D t-11-

MENT ARI LY AS THE VER­

T I CAL H CLD CONTROL IS 

ADJUSTED BUT WILL NOT 

LOCK I NTD SYNC. AS nm 
PI C'IURE I 5 MADE TO ruJLL 

DOWNWARDS IT SHOULD 

SNAP DCWl AS THE ELRIK­

li'{G BAR NEARS THE 

BOT'ltJM, nns WWLD IN­

DICATE rmJMAL CPERATION 

0 P THE VERTI CAL SYNC. 

WI'nf LOSS OP VERTICAL 

SYNC THE PICTURE WILL. 

ROLL SLOWLY DO~.W ALL 

THE WAY TO nfE BO'M'OM. 

LOS S 
VERTICAL 

+ 
8 

0 p 
SYNC 

THE TROUDLE IN THIS 

SYMPTOM IS LIMITED TO 

A VERY SMALL SECTION 

OP THE TV RECEIVER. 

S OME\·MERE BETWEEN 'fflE 

OU'l'PUT OP nm SYNC CIR-. 
CUITS, AND 'fflE INPUT 

TO THE VERTICAL DS­

C ILLATOR. PO OH SYNC 

MAY GI VE ALMOST THE 

SAME CrtlDITION AS LOSS 

0 P VERTICAL SYNC EXCEPT 

THAT THE HORIZONTAL 

WILL BE VERY TOUCHY 

AND HARD TO LOCK IN. 

Chick for an open 
ruiator leading 
from sync output 
to var ti cal oac. 

I J ha r I zon t al la 
holding good treu­
bl, rt1.1Bt ha In 
above checks. 

I f horizontal i a 
poor tao, then 
cha ck Chart an 
poor sync. 



Rap lace the var­
tl cal oacl llator 
and au tpu t tu baa. 

With scoy• check 
far a s gnal at 
the yrl d of the 
vsrtlcal output 
tuba. 

If ,nons pre11nt 
mova to the othar 
alda of coupling 
c apacl tor. 

If nona at this 
point oscillator 
circuit ls not 
v.u rklng. 

Check for plate 
vo l t aga on o s c 
tuba. If none 
check plate cir­
cul t. 

Check 11rld r11l s­
tor of osc. tuba , 
far open. 

~place capacitor 
at i;rld of VBrtl­
cal oscll lator. 

1l{J s I s ONE O F THE 

EASIEST SYMPTOMS TO 

RECOGNIZE SINCE ALL 

THAT WILL BE ON THE 

SCREEN IS A STRAIGHT, 

HORI ZONTAL LI NE IN fflE 

CENTER OF THE C.R. T. 

THIS LIMITS 'IHE TRIJIBLE 

To THE VERTICAL SWEEP 

CIRCUIT, SIN CE IT 

SWEEPS THE BEAM FROM 

TOP TO BOTTOM. NO VERTICAL SWEEP 

6SN7/GT 
VERT. OSC. VERT. OUTO'\JT 

WITH THIS SYMPTOM THE 

VERTICAL SWEEP TUBES 

SHOULD BE REPLACED 

FIRST. IP THIS DOES 

NOT HELP THEN THE 

SCOPE CAN BE USED 

TO GREAT ADVANTAGE 

SINCE IT WILL SPOT 
THE DEFECTIVE STAGE 

RI BHT AWAY. ONCE 

LOCALIZED TO ONE STAGE, 

VOLTAGE AND RESIST­

AN CE MEASUREMENTS 

WILL LOCATE THE DE­

FECTIVE COMPONENT. 

If s ti 11 no swaap, 
raplaca osc. trans, 

former. 

I f a sl gnal is at 
grid of output 

.tubaichack signal 
at p a ta. 

If none at pl ate 
check voltages 
around output 
tuba. 

If vol ta11a mis­
sing at any point 
chack far apan In 
circuit. 

tf cathode circuit 
opsn a high vo 1 t­
ags will ha at ca­
tho da. 

If signal at out­
put plate check 
t ransformsr o.r 
yoks far op an. 



Replace the varti­
cal oscillator and 
output tuba. 

WUh scop 1, check 
s i 111 al at II rid a f 
output tuba. 

I f a flat top is 
noticed on signal, 
trouble is bafara 
this point. 

itaplacs couplini1 
capaci tar to out ­
put tube ljrid. 

Replace char11in11 

C apaci tor C61. 

I f abava cliecks 
do not halp, make 
su.-a hai r,ht con­
trol 1o111rks. 

It hal~ht doss 
not have much c111-
t rol, check plate 
c i rcui t a f o sc. 

"Wl-ffiN nu s CONDIT ION l s 
NO Tl CED THE VERTICAL 
HEIGHT .AND VERTICAL 
LINEARITY CONTROLS 
SHOULD BE ADJUSTED TO 
SEE IF n{E WilTE LINE, 
AT THE BOTTOM OP THE 
PICTURE CAN BE ELIMIN­
ATED. ONE nilNS 15 IM­
PORTANT AT THIS TIME 
THAT IS IP THE HEIGHT 
CONTROL 15 INCREASED 
WAY l3EYOND NORMAL, 
THEN 'ruE POLIXJVE!l WI LL 
BE WAY BELOW nm SCREr.N, 
BUT THE TROU~LE WILL 
NOT BR ELIMINATED tNLY 
COMPENSATED FOR, AND 
Tt{::; TROUBLE WILL m:­
APPEAH AS TIME GOES BY. 

r-

INrl!!'GHAroR 
NErwo;tt,r 

1 2ZK 

I 
I I 
I .ooz .oos 1 

l-I-_ 1 ~OOJJ 
• IM. 

POLDOVER AT 

BOTTOM DP PICTURE 

.2s 

C6t 
. I 

THE USE OP THE OSCILL­
OSCOPE IN FINDING THIS 
TllJUBL E IS VERY HELPFUL 
SINCE nm SAWl'O(ffl{ WILL 
HAVE A PLAT TOP TO IT. 
DY OBSERVING nIB SI IJlAL 
AT THE GRID ~F THE 
VERTICAL OUTPUT TUDE, 
\'IE CAN SEE I P THE 
TROUB,.E 15 3EPORE, 
OR APTE:1. THIS POINT. 
IP IT 15 BEFORE THIS 
PO 1 NT THEN THE SA'W­
TOO TH WILL HAVE A 

RAT TOP TO IT AT 
TI{ E GR I D , AN.D TH E 

VERTICAL OSCJ LL ATOR 
CJRCUtT t--UST BE 
DEFECTIVE AND CAUS 
ING POLDOVER. 

With a normal sl11-
nal at grid of 
output tube trau­
~la is after this 
point. 

Cl:&ack cathoda cir­
cult of output 
tube for bad r1-
1ishr or cap. 

Chick plat1,acr11n 
vol tavas and real a­
to rs of output tuba 
for chan:,1. 

IJ fil hr cap ls. 
used balflN output 
t ran afa nna r cha ck 
it for apan. 

If none of above 
help, replace out ­
put trans fonna r. 

@ ,,,, .. 
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Adjust var ti cal 

ho 1 d cont ro I 

Replace vertical 
oscillator tuba. 

If a blackin11 osc 
is used, check 
11rid resistors and 
ho Id cont ro 1. 

If resistorsara 
no l'mlll, rap lac, 
couplln11 capaci­
tor to osc grid 
C 58 

If still off fre­
quency replace os­
cillator trandor­
mer. 

If anultivlbra­
tor ls usad, 
first check urld 
resistors. 

Now check plats 
raslstors for a 
chan1t11 in value. 

TH IS SYMPTOM IS EASY 
T!J PIND SINCE THE 
VERTICAL HOLD CONTROL 
WILL BE UNADLE TO 
BRINu ONE PICTURE 
ON THE SCREEN. IP 
ONE PICTURE DOES 
f.tlr,.tENTARILY APPEAR, 
THEN THE TROUBLE IS 
LO S S O F VE R Tl C AL 
SYNC, AND YOU SHOULD 
REPER TO CHART I 23. 
IN THIS OPP PREOUENCY 
CONDITION YOU ~.AY FIND 
MArlY PI CTU!lES ON THE 
SCREEN, OR LESS THAN 
0 NE PI CTIJRE h."imm P AHT 
OP THE PICTURE SEEMS 
TO LAP OVER THE OTHER 
PART. 

/NTEGRATOR 
NErwORK 

VERTICAL SWEEP 
OPP P1tECUENCY 

.zs 

Z.2M. 

. / 

3.300 

E 
TH IS TROUBLE I S A. 
SIMPLE ONE TO PIND 
IP A BLOCKING OS­
CILLATOR IS USED AS 
THE VERTJ CAL O SC I LL A­

TOR. U~DER 'rHESE CON­
DITIONS THE DEFECT IS 
IN THE GRID CIRCUIT 
0 P THE OSCILLATOR TlffiE. 
I F A MIJL "1'1 VIIIRATOR I 5 

USED AS THE VERTICAL 
OSCILLATOR THEN THE 
TROUBLE CAN .BE ALMOST 
AN'Y COMPONENT AROUND 
THE OSCILLATOR CIRCUIT. 
THE BLOCKI NG OSCILLA'IU!'l 
WILL HAVE A TR.V-lSFOft.1ER 

I~ THE GRID PLATE 
CIRCUIT. 

:l apl a&:11 all coup­
l ln11 capacitors 
to grldsofcwl t l­
vtbrator. 

Replace all ca­
p acitors at the 
plates of rt11lt lvi ­
b rator. 



Rap 1 aca vartl cal 

swaap tubas. 

Chack far paak ta 
paak at irld af 
vartl cal output 
tuba, shaul d ba 

91JV, 

11 va ry l aw check 
far l n cr ea11 l n 
plat• l oad r asla­
ta r a I var tl cal 
DIC, 

If r11lstars ar, 
na ffllll l, rap la ca 
charging capaci­
tor. 

If nana af tha a­
bav, h1lpf check 
.th, B -/. ina ta 
aac. plat,. 

If p1ak ta p1ak at 
If rU a f vartl cal 
output tub, ta nor­
mal chack wava at 
plate, 

At flat,, _v, 
ahau d ba vary 
l arg1, abau t tO!JOv 
peak ta paak. 

IN MOST 'fELEVI SION 

RECEIVERS triE VER­
TICAL HEIGHT CONTROL 
3HOULD BE CAPABLE OP 
MAKING THE PICTURE GO 
IQ.Y BEYOND THE TOP 
~ND BOTTOM OP THE 
~CREEN. WHEN ADJUSTED 
CORREC'lt y' nm TOP AND 
00 TTOM OP A TEST 
PATTERN OUTER CIRCLE 
SHOULD JUST GO BEYOND 
ntE EDGES OP THE 
SCREEN . WITH NOT 
ENOUGH HEIGHT, THE 
PICnJRE WILL NOT TOUCH 
ntE scnEEN TOP DR 
BOTTOM EVEN WHEN THE 
CONTROLS ARE SET AT 
MAXIMUM. 

NOT ENOUGH HEIGHT 

VERT. OSC. 

,,o .. ,. 

220K 
s JCo,..,-

2.5 IIIEG • +3 30v 
.,. 

, +240v. 
H£18HT 1 

CONTROL 

.N,{()NG fflE MOST CDr+mN 
TROUBLES OP THIS CON­
DITION ARE TUBES. THE 
VERTI CAL OUTPUT TJWlS­
POFM::R OR YOKE WILL A.SO 
CAJSE nus tmUBLE .ALONG 
Wlffl MMY SMALLER PARTS. 
nm SCOPE 15 A GREAT 
HELP IN. FINDING THIS 
TRJUBLE SINCE wE C1'H SEE 
THE SIZE OP fflE SIGNAL 
AT A."lY GIVEN PDHIT. ONCE 
THE TRJUII.E l 5 LOCAi.I ZED 
11J ONE STAGE, fflE VTVM 
CAN BE USED TO PI ND nm 
BAD PART. A CHECK SHOULD 
DE MADE 'fl SEE I P fflERE 
IS ENOUGH WIDTH, SINCE 
L ~ D P HEI GHT AND WI l)'ll{ 

INDl CATE R + TRJUJI.E. 

If law at 11lall, 
check cathode ra­
atstara far tn­
craaaaa, ar apan 
cap. 

Al ao pl ate r11t •­
tars may lncraau, 
or ay•n cap act tar 
In p ah circuit. 

If nan, af th••• 
halp,raplaaa ver­
tical output tr1D1-
fol'!llar. 

If -Y• at plate 
ts no rmal , au tpu t 
t rans fa nm r may 
still ba bad, 

Rlplaca tranafar-
11111, if s ti 11 law 
in ,eight raplaca 
Yoke, 

a, aura ta gat 
exact rap 1 ace­
man t a f tr an a fa r­
ma r or yoke. 



r 

Raplaca th1 verti­
cal au tpu t tube, 

Adjust tha height 

and vertical lin­
aarl ty cont ro 1 

If ona of them 

has no 1ffact 

check as followa. 

Haight control 

rlllY hava opar. 
canter tap. 

Linaari ty control 
may b1 shorted 
out by capacl tor 
across It. 

I f both cc t ro 1 a 
wark chack ruis­
to r In sarlas wth 
haiaht. 

Reals hr In H rl 111. 

wi th llnaarl ty may 
have dacraaaad, 

IN A NUMBER OP TV SETS 
IT WILL , BE POUND THAT 
tHE HEIGHT OP THE PI C­
IDRE CANNOT BE ADJUSTED 
SO THAT IT IS SMALL 
ENOUGH TO JUST HEACH 
THE TOP AND l:30 TTOM OF 
?HE SCRE,N. IN THIS 
CASE TOO MUCH HEIGHT 
IS PRESENT AND WE ~ST 
TROUBLESHOOT THE VER­
TICAL SWEEP CIRCUIT. 
NOT mo MANY COMPONrNTS 
WILL CAUSE SUCH A 
THOUBLE AND n«ISE THAT 
DO ARE SOON POUND! 
ADJUSTMENT OP THE 
VERTICAL CONTROLS MANY 
TIMES WILL HELP IN 
ISOLATING THE TROUBLE 

6./5 
VERT. OSC. 

TOO MUCH 
HEIGHT 

6K6-GT 

-

Vcli'T. YOK(" 

IIE:!?J 
- IOMF. 

¢501/. 

VERT.UN. 
,SJ( 

THE HEI GHT OP THE P I C­
TURE IS OBTAINED BY THE 
TIME IT T.o\KES POn A CA­
PAC I TOR TO CHARGE. IP 
THE RESISTANCE IN THE 
CIRCUIT IS REDUCED 'n{EN 

'Il{ E CAP AC I TOR WILL 
CHARGE OU I CKL Y AND THE 
HEIGHT OP THE Pl CTURE 
IS INCREASED. IN THE 
PLATE CIRCUIT OP THE 
VERTICAL OSCILLATOR WE 
FIND THE RESISnJRs AHD 
CAPACITOR. A CHANGE IN 
VALUE OP THESE PARTS 
WILL CAUSE TOO MUCH 
HEIGHT. INTERNAL SHORT 
IN THE VERT I CAL OUTPUT 
TUBE MAY ALSO CAUSE 
THIS TROUBLE. 

Replace charging 

capacitor. 

If all parts 
cha ck normal than 
output Xfmr is 
bad, 

Ba aura to obtain 
correct rap! aca­
man t of Xfmr. 

® Copyrighted 1056 NTRL 



Adjust vu ti cal 
lfnaarlty and 
haight aantrola, 

Rap lace vertical 
a a c and o u t put 
tubas, chack B + 
far normal 

Use acapa ta 
chack waveahapa 
at grid of verti­
cal au tpu t tube, 

If top of wan 
aquaahed, chick 
aoupl ing capaci­
tor for laaky. 

Al BO cha ck value 
af grid rs1i1tor 
at output tube. 

Rirp laca chug in if 

capacl tar C Bl. 

If al gnal na nnal 
at grid of output, 
diack wava at 
plata. · 

THIS CONDITION IS NO­
TICED OUICK~Y IP A 
TEST PAfflltl IS PRESfNT •• 
TKE CIRCLE IN fflE TEST 
PATTERN WI LL APPEAR 
SQUASHED AT THE TOP 
DR :eOTTOM. IP A TEST 
PATTEJtl IS NOT PRESENT 
P DOR LINEARITY MAY BB 

·NOTICED WHEN A BALL 
OR ANY ROUND oaJECT 
IS D~l THE SCREEN._ 
NOTICE SHOULD BE TAKEf4 

DP THE RATIO !JETWEBN 
THE PACES AND BODIES 
0 P THE PEOPLE. IP IT 
APPEARS POOR, THEN 
POOR LINEARITY MAY 
DE THE CAUSE. 

r-
1 

I 
I 

INTEGRATOR 
NErwORK 

POOR VERTI-C.AL LINEARl'IY 

.2s 

3300 

2.ZM. 

' ' 

" . 

'DIE VERn CAL LI HEARi TY 
AND HEl&HT CONTROLS 
SHOULD BE ADJUSTED 
FIRST IF POOil LINEARITY 
I S NOTICED. nlESE aJN­
TROL SHAVE AH EFFECT 
DH E.ADI OfflER, IND WILL 
BO'ffl HAVE 'ffl DE ADJUST­
ED AT 1HE SAfo£ n~. nm 
HEI 111T anrmo. HAS ~ST 
EFFECT ON nrn 90TfflM 
0 P 'fflE PI C'DJJE, MD 'fflE 
Llff2ARl'IY CONTJIJL AF­
FECTS THE TOP DP .THE 
PI C'IURE t4JST. I F 'fflESE 
CONTROLS DO NOT HELP 
THE SITIJATION, TUBES 
SHOULD DE SUBSTlnJTED. 
A aJRVE m nm SAW11JD'ffl 
WAVESHAPE IS CAUSINH 
THIS TROUBLE. 

If poor wave at 
plat,, check ca­
th ala raalator. 

Cathode filter ca­
pacitor af autpllt 
ll8Y be halty, 

Mtuure ahma af 
aatp11t tr111sfar­
m1 r p rlmary and 
rHhtar In 1srh1 
.. th it. 

Datpu t tuba p la le 
filter capacitor 
aay ba ap111, if 
one la uaad. 

Raplace vsrtlcal 

lllltpa t tr1111 for-

mar, 

Hip I acs yaks. · 
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Adjaat all hori­
zontal controls 
ta try and sync 
pix. 

lfana pix will 
momentarily ap­
p aar cantlnue,if 
not check Chart 
No. 32 

Rap 1 aca APC tu be 
and oaclllatar 

tuba. 

After raplacin1r: 
above ,ubee re­
adjuet control•. 

Check for sync 
pulses ta tha 
a. f. c. tuba with 
scope. 

If no sync pulses 
at a. f. c. chick 
back to sync cir-
:ult. 

1 f srnc pul 888 
no nna , chsck for 
referanca wave-
sh ape to a. f. c. 

WITH COMPLETE LOSS DP 
APC ACTION ffiE PICnIRE 
MAY BE 5LIPPING SIDE­
WAYS, OR BE WAY OPP 
PRE(lJENCY. nus DEPENDS 
DN THE 1 TYPE DP APC 
USED, AND ffiE POSITION 
OF THE ADJUSTMENT 
SC.llE'WS.') IP LOSS DP AFC 
. \CTJON, IS NOTICED, 
THEN THE HOHi 7.DNTAL 
CONTIIJLS SHOULD DE AD­
JUSTED TD SEE IP THE 
PI CnIRE WILL HOLD EVEN 
!-IJMENTARILY. IP IT 
iD ES, IT MEANS THAT 
THE HORIZONTAL OSCIL­
LATOR CAN OSCILLATE 
AT 'OIE RI BHT PREClJE'lCY I 
,-\ND THE APC IS NOT 
CDNTRDLL INll I TS PnE­
OUENCY. 

= 

6AL5 
HOR•Z PHASC 

D(T[CTOR 

.011,ro 

4 711 

ND HORIZONTAL SYNC 

~ ..L 
OOI .001 12AU7 WO WO 

HORIZ . SW[[I' 
osc. 

190 ... 
r 

390 
27011 

HOII IZ . 
LOCK 

.,wo. 

TiiERE ARE THREE BASIC 
AFC ClrtCUITS, THE 
sYNCROLOCK, MULTIVI­
BRATOR, AND SYNCr\0-
liI IDE. IF THESE APC 
SYSTEMS STOP WORK I NG, 
ffiEN THE KORI ZONTAL 
QSC1LLJ\'£0R W 1 LL 
ll'ERATE ABOVE OR 
BELOW 15'7.50. THIS 
rilLL CAUSE THE P1C-
1URE TO BE OUT OP 
HORIZONTAL SYNC 
SINCE IT WILL HAVE 
NO CDf-lTROLL ING ACTION. 
ADJUSTMENTS SHOULD 
CAUSE THE PICTURE 
m HOLD BRIEFLY, 1 P 
NGT, THEN REPER TO 

TO CHART NO. 32 

If no reference 
wavashapai chick 
hack for ass of 
pul11. 

If wavuhapa s nor­
mal, chick resis-
t anc1 from a. f. c • 
t O OBC. 

In llllltivibrator 
sys tan, chick H­
si st II'& of aqua! 
valua in a. f. c. 

In syncrolJUida 
chick ca tho d1 ra-
1 is t ora a i a. i. c. 
tuba • 

Traub! a 1111 B t bs 
in a. f. c. er in 
had from a. f. c. 
t O osc. 

@c . 
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Trr all horizon­
ta osc adjust­
ments as l istad 
in di11ast "B" 

Switch ut off 
and on to ahadt 
f Or I qi ro YIIIIBR ts 
as adj us t1111n ts 
are mad,. 

Replace horizontal 
oscillator and any 
a, f. c. tubBS, 

Check for good 
sync pul sas to 
the a. f. c. cl rcuit. 

Check comparl san 
wavashapa also 
feeding a. f.c.clr­
cul t from hor.osc. 

If sync pul sea U' 
comparison wava­
shap a are poor, 
check why. 

I f comp arison wave 
p oor,· may hav, 
bad cap hading 
a, f. c. cl rcul t. 

m 
POOR APC ACTION CAN 
BE NOTICED WHEN THE 
SET IS FIRST SWITCHED 
ON, OR AS THE SET IS 
~ITCHED PROM ONE 
CH ANN EL TO AND THER. 
IN BOTH CASES THE 
PICTURE WILL GQ OUT OP 
HORIZONTAL SYNC, AND 
THE HORI ZDNTAL HOLD 
r-tlST BE ADJUSTED TO 
BRING THE PI CTI/RE BACK 
INm SYNC. nm HORIZONTAL 
CONTIIILS S}l)ULD ALL EE 
ADJUSTED FIRST IN ORDER 
TO SEE I P nm CONDITION 
CAN BE CURED. MANY 
TIMES A SLIGHT AD­
JUSTMENT IS ALL THAT 
IS NECESSARY. 

I0-1~ 
MOR L.OCK1., 

JtAN&t -

P O O R 

... 120K 

6SN7-GT 
MOltOK MO. 
COMTtoL 0!,C 

I I , 

,Ott O.t2 

A, P. C. 

ISOK 

10 K 

1101( 

10 M,. 

.90 
.0022 . .... 

. .., 6 .u 

SOME OF THE CONTROLS 
·rn AT MAY BE OUT Op 
ADJUSTMENT ARE THE 
FOLLOWING. HORIZONTAL 
HOLD. HORIZONTAL PRE­
WENCY. A. P. C. HORI-
1.[)NTAL LO CK. HORIZON­
TAL PHASE. AFTER fflESE 
ADJUS'IMENTS HAVE BEEN 
MADE THE TUBES SHOULD 
BE REPLACED. IF THIS 
IIIESNOTHELP, THEN 
THE SCOPE CAN BE USED 
TO CHECK POR CORRECT 
WAVESHAPES IN THE AFC 
CIRCUIT. fflE WAVESHAPES 
POUND IN THE VARIOUS 
AFC CIRCUITS SHOULD 
BE KNOWN. 

6BG6-G 
M0•1ZON'TA\. 

OUT~UT 

.o4") 

If sync pul us 
ars poor, check 

sync cl rcu It. 

WI th No nnal wave 
shap11 check ra­
si st ors In a. t. c. 
circul t. 

Replace all capac-

1 to rs around a. f. c. 
circuit. 

Ba au re ta cha ck 
a. f. c. fi 1 hr net­
work at yrl d of 
hor. osc. 

ln syncrogui de ci'l'­
cu it I ho r. 1 ocklng 
rauae cap may ha 
bad. 

® Cot'Yn~hteu 10')6 ,VJRL 



Replac1 horizon­
tal oscillator and 
any A. F. C. t ubu. 

Try all adjast­
mants In th, hori­
zontal asc circuit 
to bring the pix 
in ta sync. 

The1& adjutmants 
are horizontal fra-
1111ncy, ha r. hal d1 ha r. 
! o ck, A. P. C. a r nor. 
1hase. 

RB1111v1 or disabl1 
A. F. C. cl rcu It. Try 
adjustments again. 

If pix nca,,r l:olds 
momentarily .\, P. 
C. cl rcuit should 
h1 check1d. 

If pix still will 
na t sync, than ha r. 
osc. circuit is off 
fr1quency. 

Check all rBBls­
tars In th, plate 
grid, and cathad, 
of tna har. asc. 

nns CONDITION IS 
SIMILAR TO NO A. F. C. 
CONTROL AS PO urn IN 
CH ART #30. THE B 16 
EXCEPTION IS THAT NO 
ADJUSTf•ff)lT OF ANY OP 
THE HORIZONTAL CONT­
RO LS WILL MAKE ONE 
PICTURE APPEA.t\ ON THE 
SCREEN. OP COURSE THE 
ADJUSTMENTS SHOULD BE 
TRIED FIRST TO SEE IF 
THEY WILL CAUSE ONE 
P 1 CTURE TO APP EAR MO­
MENT AR IL Y. IF THIS 
DOES OCCUR REFER TO 
CHART #30. WITH THE 
OFF FREOUENCY TROUBLE 
MULTIPLE PICnJRES MAY 
BE NO T I C..E D O N TH E 
SCREE,;. 

J0-160 
HORIZ. 
LOCK 

0 PP HORIZONTAL FREOUEl-lCY 

68K 120K, IW 

IOMF 
450V. 

.002 

C54 
.01 

":' 

IQ() 

C57 
.OI 
t-

4; 
IW 

IJ 
THE SCOPB DOES NOT 
HELP IN THIS TYPE OP 
TROUBLE SINCE THE 
OSCILLATOR IS WORKING 
JUST TOO FAST OR TOO 
SLOW. TUBES CAUSE 
THIS TrlOUBLE MANY 
TIMES AND SHOULD 
ALWAYS BE REPLACED 
ONCE THE ADJUSTMENTS 
HAVE NO NOTICEABLE 
EFFECT. IT MAY BE 
FOUND THAT THE AD­
JUSTMENTS MAY ALMOST 
BRING THE PICTURE 
INTO SYNC WHEN AD­
JUSTED ALL THE WAY 
IN ONE DIRECTION, A 
NUMBER OF SPECIFIC 
COMPONENTS CAUSE T'rU S 
TROUBLE, AND ARE ALL 
I ,'l THE HORIZONTAL 
n 5 C T J, T, ATOR C In CU I T. 

Raplac1 any aapa­
ci tars arllUld har. 
aac. 11p1ahll y 
11rid capacl tar. 

I f 1 a ck a f width 
is also no ti cad~ 
chick far I ON 'ia,­
taga ta ha r. a sc, 

An ap1n fllt1r In 
the D • line ta 
ha r. DIC mar C&llll 
this troua 1. 

If all r11lstor1 
and capacitors 
have been checked 
replace hor. osc. 
cal I. 

Hake aura that 
you hava chackad 
4 and 5 of this 
shaat. 

® Cofrynfhted 1Cf56 NTRL 
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Try adj us tmen t a f 
width can tral and 
dri w cant ra l. 

Replaca har. aac, 
output, d~ar, 
and law 110 l tag• 
rectifier tubas. 

If aelaniums are 
u11d as neti­
Uars check B + 
val taga. Shaul d 
be 265". 

With scape check 
P ta Pat grid 
of har. output 
should bs f ram 
70- t al11. 

If low chac:k har. 
osc. circuit far 
changs in raais­
tQrs or charging 
cap. 

I f normal P to P 
check rssistors 
in hor. output 
tube. 

Check damper vol­
taga, l f law re­
pl aci capacl tors 
at ca thade. 

WI TH NOT END U13H WIDTH 

THE SIDES OF THE 

SCREEN WILL BE BLACK, 

THIS MAY BA.'IBL Y BE NO­

TI CEA!lLE, DR IT MAY DE 

IN AS t4JCH AS TWJ INCHES 

ON EACH SIDE. ADJUST­

MENT OF nm WIDTH CON­

T JIJ L SHOULD BE TRI ED 

FIRST BUT USUALLY THIS 

CONTROL WILL ONLY 

MOVE THE wt DTH ABOUT 

HALF AN INCH ON EITHER 

SI DE. TUBES IN THE HOR­

I ZDNTAL CIRCUIT WI LL 
VERY D FT'::N CAUSE THIS 
~ONDITION. 

/00 
2W. 

NOT ENOUGH WIDTH 

183-8016 
r----~ 

3 

WITH A WEAK SIGNAL 

APPLIED TO THE DE­
FLECTION YOKE THE 

HOI\I ZONTAL SWEEP WILL 

NOT COVER THE ENTIRE 
SCREEN. THE CAUSE OF 
TJ-(1 S CAl-l BE ' TUBES. 

THE FLYBACK CIRCUIT. 

DR EVEN· THE DEFLEC­

T I ON YOKE ITSELF­
MOST COMMON IS TROU-

BLE IN THE HORIZONTAL 

OUTPUT TUBE AND I TS 

ASSOCIATED COMPONENTS-

1 NSUPFICIENT B + 
WILL ALSO CAUSE 

LACK OP WIDTH. 

NOHIZ. DEJl't. . 
YOKE 

(,;;\ 

Bridge all capaci­
tors in hor. out­
put tuba. 

Increau width by 
pl acing .05 rnfd 
600v cap acrosa 
wt dth cat l. 

In soma cases com­
pl sta r11t111val of 
width co 11 wil l 
help sli1Jhtly. 

I f none of the 
abo!• chicks help 
replace f 1 yback 
or yoka. 

'nle flyback is 
the nmre likely 
of the two, try 
it first. 

\:?.,Veopyrighted 19,,-6 NTRL 



Adjust drive con­
t ro l t o t ry and 
r 11t1JVB Yilita l ln ea, 

Rap l ac I Hor. out­
put tu be and dam­
J!B r. Raadju-st. 
drl va control. 

Check IJrl d r11l s­
to r of the ho ri- . 
zontal output for 
a decrease in 
val u,. 

Replace bootstrap 
capacl tor located 
at the cathode of 
d111111ar tuba, 

Rep l ac a bootstra'I! 
capacito r located 
a t and o f ll n1-
ari ty co ll. 

Recheck tubee af-
ter capacl to rs 
.11av1 b11n re-
placed. 

Rapl ace caracl tor 
acroas ha f of 
horizontal d1flac, 
tl on co ils. 

IN SOME CASES TH ESE 

\-HITE LINES ON nm LEFT 

SIDE OP THE RASTER MAY 
BE VERY BRI IJlT OR HARDLY 

~OTICEABLE THE HORIZ­

ZDNT AL DRIVE CONTROL 

SHOULD ALWAYS BE 

O{ECKED Pl RST FOR 

CORRECT SETTING SINCE 

IT WILL CAUSE THESE 

LINES TO APPEAR THE 

CORRECT ~ETTING OP 
THE DRIVE CONTROL IS 

WHEN IT IS AT A POINT 

J:UST BEFORE WHITE 

L I NES A~E NOTICED 

ON THE SCREEN. 

. I 

WHITE LINES 

ON RASTER 

IB3/8016 

18 K 
,ow 

FUSE 

!4A . 
250V. 

I .o• 
T 

fJ 
MANY TIMES 'fflE D»1P ER 

CIRCUIT IS AT FAUL T 

SINCE IT CONTROLS THE 

SWEEP ON THE FIRST 

THIRD OP THE SCREEN 

IP POOR DAMPING IS 

0 CCURI NG THE UNWANTED 

OSCILLATIONS OCCUR IN 
THE HORIZONTAL SWEEP 

CIRllflTS AND nm RESULT 

IS WHITE LINES ON THE 

, LEFT SIDE OF 'IHE SCREfN. 

roo MJO{ SIGNAL ro THE 
HORIZONTAL OUTP trr 'ruBE 

6.3V. 

WILL ALSO CAUSE WHiTE 
LINES ABOUT ONE THIRD 

\JAY IN FRONT LE'T SIDE 
OP SCREE~. 

Saa lf yoke or 
hori zaRtal outp u t 
tran a, have bean 
rap l aced. 

If ao malta aura 

correct part a 

have baan usad. 

A mlanatch in 
thaa I parts wil 1 
cause whl ta l inas 
on a craan, 

Replace Yoke 

Rap 1 ac:a 

Plyback 
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Replace Har. Dae. 

and a. f. c. tuba. 

Try adjuatmant of 

all ho r. con tro la 

t.o lock Pix In. 

. Swi t ch aa t on and 
off to check It 
adjuatmanta ca..r­
ract the troubli. 

Maaaun all ra­
alatora at the 
hor. oac circuit 
for chan111 in 
value. 

Determine If Hor. 
oac coll has a 
cracked al ug In 
the core. 

Rapl~ca capacl tar 
ai:roaa oac coll 
It may ba ln­
tarml ttant, 

I f a syncrogul da 
circuit la used 
replace capaci­
tor at osc grid. 

wt TI{ nus mNDI TIDN IT 
MAY BE NOTICED fflAT 'IHE 
fflllB.E WILL OCaJR ONLY 
WiEH nm SET Is FIRST 
&'WITCHED ON, DR THAT 
TnE TROUBLE MAY APPEAR 
WiEN THE STATIONS ARE 
CHANGED. AT anmn TIMF.S 
YD U MAY FIND THAT THE 
TROUBLE IS CONTINUOUS 
.t«D THAT ND ADJUSTMENT 
DP nm HDRIZDNTAL HOLD 
OR PREOUfNCY WILL Hfl.P. 
MJST TIMES IT WILL BE 
RI UND THAT WHEN THE 
TROUBLE 1 S NDTI CED 11{E 
PREOUENCY DR H [LD CDN­
TJHJL WI LL STOP THIS 
mNDI TJIJN AHD nm Pl C-
1URB MAY REMAIN NORMAL 
RJR 1HE MIRE TIME THAT 
1HE SET IS SWITCHED ON. 

68K 

.oz 

XMAS TREE EFFECT 

180 

IOOK 

1$0 
K 

100 .._ 

l i!OK 
I W 

~----.J 
i!i!K 

.0 1 

40- 370 

IOK 

.0025 

a 
A HI IJK PITDIID WHll'ft.E 
WILL USUALLY BE NDTI CED 
ALONG wt'ffl nus 'AOU3.E 
AND WHAT l S HAPPENHiG 
JS fflAT THE HORIZONTAL 
OSCILLATOR l S OPERATING 
ERRA'TI CALLY, THIS 
STARTING AND S11JPPING 
C JU SES THE HORI ZDNT AL 
SWEEP TD COLLAPSE ro A 
A THIN LINE BUT BECAIBE 
IT STARTS TD SWEEP 
AiiAlN ALMJST I~DIA'llJ.Y 
1 T GIVE THE APPEARNiCE 
C.ULED »1AS TREE EFFECT 
WHICH IS REALLY WHITE 
JAGGED LINES IN THE 
CENTER DP THE RASTER. 
THIS TROUBLE 'mEREPORE 
MUST BE _ IN THE HORI ZDN­

TAL OSCILLATOR Cl RCUI T. 

-
If a nultivlbra­
tor la uaad ra­
pl ace cap from 
plate to grid of 
0 SC, 

In other typa clr­
cui ts replace ca­
pacitors in osc 
grid and plata. 

Resolder all pin 
contacts In the 
har. oec. tuba. 

Arcing in the dam­
per tuba may give 
the appearance af 
Xmas t raa. 

Arcing in the Yoke 
may also appear as 
X'llas t r111. 

Check both yoke 
and d~er for 
arcing. 

Rap lace the Hor. 
osc. col 1 If Xmas 
traa persists. 
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Sea l f HV is pre­
sent by arcing 
anode cap to 
chass ts. 

It HV 1 s present 
measure t t. If 
enough rdar to 
Chart No. t 5 

I I no arc chack 

for arc at cap. 
11f Hi! rectifier 

If arc at this 
~~int rater to 
Chart 138. \!i th 
:no arc, raplaca 
liartzo1\ tal tubH. 

Place scope to 
11rl d of Hor. o .ut­

pu t tube. 

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

If no output at 
osc check vol tags, 
resistance or pos­
si hle open capaci­
tor. 

THE LOSS OP SWEEP IN 
THE HORIZONTAL Cl RCUI T 
WILi. CAUSE fflE LOSS OP 
HIGH VOLTAGE UI MOST 
CASES. THIS OCCIRS BE­
CAUSE THE HORIZONTAL 
SWEEP CIRCUIT CREATES 
TRE HIGH VOLTAGE BY 
MEANS OP PL Y3ACK ACTION 
IN THE HORIZONT.~ OUT-

PUT TRANSFORMER. THIS 
HOW MEANS THAT THE 
TROUBLE CAUSING NO 
SWEEP WILL ALSO CAUSE 
NO RASTER TO BE SEEN. 
LOSS OP RASTER MAY BE 
TROUBLE IN THE HIGH 
VOLTAGE CIRCUIT ITSELF 
Or\ 'liIB HORl2DNTAL SWEIP, 
ll R EYEN THE C_. R. T, 
FI~ST CHECILWILL IN-
D I CA TE WHICH SECTION 
fs AT PAtJLT. 

6866 8 
HORZ SWEEP OUTPUT 

12K 
2W 

NO RASTER 

m 
IN IJIUIER ffl IE'rnJMI NE IP 
nm c. n. T. Is nm CAUSE 
0 P NO RASTER A OUI CK 
CHECK CAN BE MADE"fflR 
HIGH VOLTAGE, IP NONE 
I S PRESENT THEN THE 
CHANCES ARE THAT THE 
C.R. T. IS O.K. RJRnlER 
CHECKS MUST NOW BE MADE 
TO DETERMINE IF THE 
HIGH VOLTAGE IS AT 
FAULT OR fflE HORI 1JlNTAL 
SWEEP. ONE OF THE 
SIMPLE WAYS I 5 TO SEE I P 
AN ARC CAN DE OBTAINED 
AT nm CAP OP THE HV 
RECTIFIER. IP NONE' At 
THAT POINT IT IS MOST 
LIKELY ntAT nrn TIDUBLE 
L 1 ES Hl fflE HORI 1JlNTAL 
SWEEP CI RCU I T. USE O P 
THE SCOPE WILL NOW DE­
TEJtl!INE THE-~EPECTIVE 
STAGE. 

Sf:CO D AIIOOE 

. .. 
IIOO 

With signal at 
11rld rd output 
tuba ahaul d he 

70.:· 1:Dpp. 

If vary low check 
al I corrq:ionen ts In 
hnr. osc. 

If normal check 
hor output cir­
cuit voltage lild 
rasletanca. 

Raimve all cap•­
cl tors from fly­
back, try for HV 
DOV~ 

Ranav e le ads bun 
flrback to var11~ 
ca or a. f. c Try 
far H'l. 

lfHV with leads 
removed check di a-
connect ad leads 
for short. 

Remove yaks, if 
HY now, replace 
yoke. If no HV 
replace flyback. 
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If yoke haa plu~ 

che ck for opan 

con t act. 

Unao l dar yoke and 
maaaura rasl a­
tance of harlz­
on tal windings. 

Should have low 

r1&istance about 

15 ohms. 

If no nnal check 
.cunnactlona of 

y aka to cl rcul t. 

Take clou check 

of f~yhack aacon­

dary for opan. 

If rake has to be 
rap aced ba aura 
to 11et correct 
part. 

With trouble in 7" 

sate trouble is ln 
swaap cl rcul t. 

IF THE RASTER ON THE 
SCREEN SHOWS A THIN 
\itll TE LINE I N THE 
CENTER, THE CAUSE 
~ST BE LIMITED TO 
TROUBLE IN THE YOKE OR 
0U'J11trr CIRCUIT OP THE 
PL YBACK TRANSFORMER. 
THERE ARE A NUMBER OP 
SE TS ON THE ~~ARK ET 
THAT WI LL CAUSE THIS 
SAME CONDITION TO OC­
CUR BECAUSE OP TRDUlLE 
IN nm KORI ZDNTAL S'tEO' 

CIRCUIT, BUT nlESE SETS 
ARE THE 7" SCREEN 
TYPE AND HAVE ELEC­
TROSTATIC CRT. 

WHITE LINE Ill 

CENTER OF SCRE~N 

.. ,.,...._ __ ~.....;:;.., .... :a...--~ 
IIDTI COITIOl 

6BG6G 
IOI. oorm 

-. ----1-----+-t-t--1~ ..... 
FUSE 

TO CRT 

:n 
WHEN THE DEPLECTI ON 
YOKE IS OP~N, THE 
SIGNAL niAT COMES PJIJM 
THE KORI ZONTAL SWEEP 
CIRCUIT WILL NOT CAUSE 
THE BEAM TO SWEEP nm 
CRT SIDEWAYS AL THOUGH 
TI{ERE STILL WILL BE 
HI IJi VOLTAGE DEVELOPED. 
THIS WILL MEAN THAT A 
SHIBLE ..iUTE LINE WILL 
BE NOTICED ON THE 
S CHEm. IN fflE !f.W.L 1" 
TV SETS nlE HV SYSTEM 
HAD NO TIU NG TO m WI nt 
THE HORIZONTAL SWEEP 
CI RCU I T .AND !HY 'fflOUJI. E 
IN THE SWEEP SECTION 
WOULD IN NO WAY APPECT 
THE HY. IN THIS CASE 
LOSS OP S\i£m' WlJLD GIVE 
A WHITE LINE, 

Raplaca tubaa ln 
horizontal IIWllle 
circuit of 7 
asta. 

Rahr to chart 
NJ. 36 l f abava 
check doH ut 
help. 

® . . 
Copyn rhted- 1956 NTRL 



Hetmve H'V lead 
and arc to ehas,­
sl s, ii arcpre­
sant refer to 
Chart No. f 5 

If no arc at an' 
ode l ud check 
ior arc wt th 
pencil at HV 
Beet. fl 1 a ta. 

Wt th an arc: at 

thle paint re-

pl ace HV rectll lar. 

If no HV now 
thacJc KV fll tar ca­
..,acl tar and rasia­
,o., at base a f tube. 

Also check far 
poor sel dar and 
dirt at KV ract 
basa 

Resi star in sar­

i as wt th anode 
l sad may be bad. 

Make sure anode 
lead is not broken 

WITH NO HIGH VOLTAGE 
APPLIED m nm CRT '1HERE 
w1LL llE NO RASTm ON nm 
SCREEN BUT THE SOUND 
WILL BE NORMAL#UNDER 
THESE CONDITIONS THE 
TROUBLE ~y BE IN THE 
HORIZONTAL SWEEP CIR­
CUIT, OR IN THE HIGH 
VDLTA13E CIRCUIT. IN 
DRIER TO DE'l'EJMINE \-.HI CH 
0 F THESE TWl ST AGES A,'IE 
AT PAUL T .\ FEW SIMPLE 
CHECKS CAN BE MADE~ 
ntESE CONSIST MAINLY Or 
amDUNG FOR m AR& PIDM 
nm HV LEAD m CHASS! s, 
AND PlllM nm CAP DP nm 
HV RECTI Fl ER. l F NO ARC 
l S MOTi CED AT n<E CAP OP 
THE HY RECTIPIER'-"l'KEN 
THE fflJUBLE WI LL t1.t. IN 
'ttm mm Dfl'AL !il£EP CIR.­
CUI T W-llCH IS COVERED IN 
CHART NO. 36. 

~ 
~~1~ 

.os 

NO H.V .• 
SOUND OK 

183-8016 

HI 

Loss OP HIGH WLTAGE JS 
A CCM./IJN TJIJUBLE n<AT IS 
MOST OFTEN CAUSED BY 
TUBES.IP J T IS CAUSED-BY 
A DEPECT IN THE HV Cl R­
CU IT ONLY, TifEN THE ONLY 
TUBE THAT CAN CAUSE 
TifI S IS 'IHE HV flEC'tI PI El1.. 
WI ffl NO A.t\C AT THE PLATE 
0 F 'IHE HV RECTI PIER THE 
'l'RllUBLE 15 IN 'l'HE HORI -
zowrAL SWEEP Cl RCU lT 
SINCE THE HV IS DEPJ:1,fD­
ANT ON THE SWEEP SEC­
T ION Wl Hmm. I F AN ARC 
Is FOUND AT nm PLATE 
0 F 'IHE HV RECTI PIER AND 
NO ?N IS Pl ES&JT AT nrn 

.. CRT TI(EN fflE TIIJtra.E IS 
LIMITED TO TifE HV SEC­
TION. COl+flN TROUBLES 
ARE .. BAD RESISTOR rn 
REC 11 PIER CATHO~~ HV 
FIL 'l'ER CAPt\Cl TOR ::iW RTED 
AND OP COURSE THE HV 
RECTIFIER 'nJBE. 

® 

I f 110 arc at HV 
ract plate ran'l!lve 
lead to cap md 
try for arc: on 
lead. · 

I f sti 11 no arc 
at loose lead re­

fer to Chart #36. 

If arc 1s at loose 
1 ead than replace 
HV recHfiar. 

It still no HY 
than check fl 1 tar 
capaci tar and 1'8-

sistors at base. 

Al so cha ck fo .r 
dirt,poor solder 
or oroken anode 
l aad. 

Copyrighted 1956 VTRL 
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llaadjnat tha Ian 

trap ta make aura 
lt1 aet carr1ct(y. 

Raimve th, KV an­
ads l 1ad and wt th 
a HV probe mea­
sure the HV 

TI1e HV ahaul d ba 
tlWaaured wt th the 
HV lead discan­
.ne ctad. 

Far a 10 • CRT the 

HV should be from 

7-9kv. 

For a 16" CRT the 

HV should b1 from 

12.-- 14kv. 

Far a 21" CRT the 

HV should lJe from 

14-16kv. 

I f the Hl! for the 
CRT af pears to be 
no nna then re far 
to Chart 110. f7. 

LOW H. V. WI LL USUALLY 
CAUSE A 'WEAK ilASTER 'ro 
BE ON fflE CRT. NID IN 

MANY CASES WILL BE 
CAUSING BLOOMING. nus 
CONDI TI ON MAKES 
fflE RASTER SEEM TO 
!MELL OUT AS THE 
BRI GH'l?IESS CONTJIJL I S 
INCREASED. TIU S COii­

DI TI ON MAY BECOME s.o 
l:lAD THAT THE RASTER 
WI LL COMPLETELY FADE 
OUT. :SOME SI ~1'LE CHEras 
WILL SOON TELL IP THE 

HV IS AT PAUL T, Nm IP 
SO fUBE SUDSTI TIJTI ON 

AND WL TAGE CHEras WI LL 
IN MOST CASES LOCATE 
fflE TROUBLE. A DE­
FECTIVE CftT WILL GIVE 
THE S.i\ME C:Oi'l'DITION AS 
LOW HV. 

6BG6-G 
~RXZONTAL 

OUTPUT 

6800 

L D W. H. V. 

MOR LINE.A.ll \TY 

~ 0331---J-04? 

JP A LOW .11'111.INT OP HV IS 

APPL I ED TD TI<E SECOND 
.<\NODE OP iHE CRT THE 
R.\STE!\ WI LL BE WEA K BE­
CAUSE THE RH\CE OP TrlE 

. ELECTRON BEAi-t STRIKING 
nm PHO!ilHllil SCRE}}l WILL 
, IOT BE STRONG EHIJUGJ-1 TO 

I LLUMWATE 'IHE Sl:1EE'{ ID 

nlE CORRECT cnIGH'J'!,!ESS­
nrn· CAUSE OP ELDOMirrn 
ALOt-.rG Win{ A ~ RASTER 
WILL OCCUR BECAUSE THE 
Svt-U.L A"IJlP.lT OP CURRE'lT 

FLmm-m nlflOUGH nm HV 
CIRCUIT WILL DFIJP nlE HV 
EVEN t-1JHE .~ND IN SEVE!lS 
CONDI TI 0:'15 THE HV \',1 LL 
DROP TO A POINT WHERE 
IT WI LL NOT BE ENOUGH TO 
LIGHT 'lrlE CRT AT .iU.L. 

If lowHV1 replaca 
HV net, i.aw volt­
age ract. and all 
ho rl zan t al tubu. 

Take voltaya and 
r1alstanc1 chick 
an horizontal aut­
pu t tuba. 

Output clrcul t may 

have lncreas1d 
acraen resistor. 

Chick rmlstors at 
base of HV r1ctl­
fler for lncraaae. 

Replace HV flltar 

cap as ths aid 
ana may be op an. 

Replace flyback as 
the old ans may be 

wwak. 



I f arc ln11 i I no­
t Iced remove ut 
from cabinet. 

Check for poor ln-
1111lati on on HV 
lead to CRT. 

Clean HV lead and 
placs as far from 
chaasi a as pas­
el bl e. 

Ramva HV ca11e 
and chan dirt 
from base of HV 
rec ti f tar. 

Clean flyback and 
cha ck for painted 
sol da r connectims. 

If pointeA solder 
joints are fowid 
round them or re­
solder. 

If arcin II' con­
tines replace HV 

filter capacitor. 

VERY OFTEN HV .A.1.CWG 
OCCURS IN TV RECEIVERS. 
nus ARCING WILL OCCUR 
~1E OF'If}l IN 'll{E Sl.J.MER 
TIME DUE 'JU TiiE HI.Ml DI Tf 
IN MANY AREAS, THE 
ARCING MAY BE NOTICED 
AS THE SET IS PI RST 
SWITCHED ON OR DURING 
TiiE TIME THE SET IS 
PLAY ING. ARCING _t,1AY 
RFMAIN rum NG nm ENTIRE 
TIME THE SET IS ON AND 
WILL CAUSE A NUMDER OP 
FLASHES 'JU CONTINUALLY 
BE SE~ ON THE S~N, 
THIS IS VERY »lNOYING 'JU 
n!E CUSTCMER AND 'll{E SET 

SHOULD BE CHECKED CARE­
PULLY FOR THIS TROUBLE 
BEFORE S~DING BAD{ AS 
A PINI SHED JOB. 

H. V. ARCING 

183-8016 

KV ARCING USJALLY DCWRS 
AT THE BASE DP fflE HY 
RECT. OR IN 11ffi PL YBAC{ 
ITSELF ~D IN ORDER TO 
!EE nm ARCING IT MAY BE 
t€CESSARY TO TAKE nm 
SET INTO A COMPLETELY 
DAIi( ROOM AND WATCH fflE 
HV SECTION. THERE ARE 
MANY HV SPRAYS ON THE 
MAJIKET THAT MAY BE USED 
TO IJ. EAR UP 'll{J S '111JUBLE 
BUT IN ~ST CASES IT HAS 
BE~ POUND THAT TO RE­
PLACE 'll{E DEFECTIVE PART 
IS DY PAR THE BEST 
SOL Ul'IDN. D 1ST, DI RT, 
AND POOR INSULATION ARE 
fflE MOST COt+IIN CAUSES 
OP ffll S TROUBLE. 

Arcing may be 
cau11d by a crack­
ed lt1istor In HY 
racUfhr baH. 

I f arctnri ls in 
flyback a HV in1u­
lattn11 spray may 
be tried. 

If spray do BB not 
hilp 11 new fly­
back ahoul d bi usad. 

In a number of 
caaee an arc may 
ba heard u set 
is IIVlll tched on. 

Thi a may be the 
cm&1 of a poor 
contact grounding 
the Crt. 

This is dona by 
a aprin_g_touching 
the CRl' ou tar 
coating. 

Malta BUH thla 
spring is makl111 
good contact. 

® Cbpyrighted 1o,;6 I/TM, 



Readjust iOA trap 
for max. bright­
ness. 

Replace HV Racti­
fl er and Low volt­

.a11s rec ti fl er. 

Replace all hori­
zontal BM~ tubas. 

Rs[[I) va KV anode 

l Hd f ram CRT and 
Measure HV. 

For a to• CRT the 
HV should be from 
7-9Jcv. 

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

For a 21" CRT the 
HV shoulil be from 
14-16kcv 

BLOOMING IS A CONDITION 
THAT CAUSES 'fflE RASTER 

TO OOARGE .N-lD GET WEAK 
AT 'lHE SN-£ TIME. Wlffl A 

VERY BAD CASE nm RASTER 

WILL COMPLETELY DIS­
.APPEAR WITH MAXIMUM 
SETTINGS OP nm BRI G{T­

NE SS CONTROL. THIS 

SHOULD BE TAKEN INTO 
CONSIDERATION hHEN TRY­
I NG TO GET A RASTER BY 
DOING THE FOLLOWING. 
ADJUST ION TRAP WITH 
THE BRIGHTNESS SET AT 
MAXIMUM, THEN IP 

NO RASTER IS NOTICED 
DECREASE 'lHE BRIGHTNESS 
CONTROL SLIGHTLY AND 
READJUST ION TRAP. 

6BG6G 
NOi. OITPUT 

221 

BLOCHING 

rm 

I 
I IOI IZOI TU 
lomECTIOI 
I TOI( 
I 

I P WE HAVE INSUPPI Cl ENT 

HY AND THE BRIGHTNESS 
C[Jfl'JIJL IS ADV>WCED, 'lHE 
CURRENT PASSING THJIOU[J{ 

THE CRT IS INCREASED /M1 

THE CURRENT IN 'fflE HY 

CIRCUIT WILL INCREASE 
AL SO, SINCE THE BEAM 
CURRENT OF 'lHE CRT MUST 

PASS 'IHROUG{ 'lHE HV CIR­
CUIT IN ORDER TO REnJRN 

TO THE CATHODE OP THE 
CRT. nns WILL NOINALLY 
LOWER 'lHE HV ABOUT tKY, 
IP 'lHE HV IS LOW 'm BE­

GIN WI TH THEN A GREAT 
E PFECT WI LL BE NOTI CED 
ON 'D{E WI IJ'IH ,WO BRIGIT­

NESS. 

If the HV for the 
size Crt is norm­
at then CRT i e bad. 

If HV is low 
refer to Chart 
No. 39. 

® Q,pynght,d w56 1,71/L 



R1plac1 LowVolt­
irve rect and dam­
per tuhu. 

If the low volt­
aga ract is a s1-
lanium refer to 
Chart No. 45. 

Measure the out­
put Of the 1 O'Y 
voltage rectifier. 

If low, check for 
open input fil tar 
capacitor .be ra­
p lacing it. 

Check for a larva 
increase ln the 
resistance of the 
filter choke. 

Check for correct 
AC voltage at 
plates of racti­
H .. r. 

If low than power 
trans fo rmar is bad. 

nus IS A COtfflN TJIJUII.E 
IN TV SETS fflDAY fflAT 
ARE WORKING UNDER ma 
t,IJCH STRESS, OR CLOSE 
'IULEHANCES. THE TillUBLE 
HERE IS IN t4JST CASES 
'DIE POWER SUPPLY, AND 
THE LOW VOLTAGE RECTI­
PI ER TUBE I TSEL P I S 111E 
t-11ST LIKELY CULPRIT. 
!IIME CONDITIONS HAVE 
BEEN POUND WHERE THE 
DAMPER CIRCUIT OF fflE 
YOKE HA VE DBm A'.JUND DE­
FECT I VE, BUT 111ESE ARE 
RAJ\E WI TH A POSTAGE 
ST AMP RASTER 

~ 
~ 

POSTAGE STAM'P 

RASTER 

!IU4 G 

PQWER REOTIFIER 

, 

40ul 

4!10• 

IF THE LOW VOLTAGE CIR­
WIT HAS A LOW OUTPUT..t 
'DIEN THE HEIGHT ANu 
WIDTH WI LL BE AFFECTED 
111E MOST SINCE THESE 
RJN WITH CLOSE TOLER­
,WCE ON THE VOLTAGE 
RPL I ED. IT MAY BE 
A'.JUND fflAT fflE HEIGHT 
CAN BE ADJUSTED 'lU mVER 
11IE SCHEEN BUI' 'DIE WI D'DI 
WILL NEVER BE ABLE 'lU llJ 
IT Wlffl LOW B +. IN A 
NUMBER OF SETS '11m HORl-
2DNTAL AND VERTICAL 
OUTPUT TUBES ARE OP ERA· 
TED BY THE WL TAGE 111AT 
IS SUPPLIED FROM fflE 
n~ER TUBE. IN THESE 
S_ETS 111E DAfflER ClllCUI T' 
WILL ALSO CAUSE THE 
1ROUBLE. 

If the carr1ct 
vol ta11e la at th, 
low voltage out­
put check below. 

Pi nd out i f dllff1J ar 
feeds the vertical 
output and ho rhon­
tal. 

If it dou than 
check d~ar cath­
ode ct rcuit for a 
l 1aky capacitor. 

Aleo replace all• 
Horizontal awaap 

tub BB. 

Replace yoke or 
fl yback as a final 
9011ihillty. 

@ . 
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Maka aura thara 
ls a 13] cps pal 1 
and not a 60 cps 
pull. 

Count tha n unbar 
of vari a Uona f ram 
t op to bottom o f 
pix. 

Pho to graph shows 

1 la:J: cycla pull. 

·If a 60 cps pul 1 

h no ti cad ra far 

to Chart No. 45. 

If tha pull changu 
as tha ac1n1 chm pa 
then ra far ta lhar t 
No. 22. 

Bri dga all ahc­
t ro lytl c capaci. 
ta ra with kn01o111 
Jood onn. 

Thi a should be 

dona one at a 
ti!lll. 

!I 
Win{ A 131 CYCLE PULL IN 
'O{E Pl CnJRE THE TROUBLE 
t41ST BE IN THE POWER 
SUPPLY SINCE ffllS IS nm 
ONLY PLACE IN A TV SET 
TI{AT HAS 120 CYCLES IN 
IT. IT SHOULD BE Sl~LE 
'lU TELL IP THERE IS 
TI{I S CONDITION O CCURING 
BECAUSE A CLOSE CHEC< ON 
TI{E SI DE OP TI{E PI CnJRE 
WI LL SHOW I P THERE ARE 
TWJ VARIATIONS IN THE 
PULL PROM THE TOP OP 
fflE PICTURE TO THE 
m TTOM. IP ONLY ONE 
VARIATION IS NOTICED 
nfEN THE TROUBLE Ml.6T 
BE CAUSED BY A Ill CYCLE 
HEATER TO CAn{CIJE SIIJRT. 

$w/TCHON' 
i-o.: .co.vr. 

120 C.P.S. PULL 

~y 
~ 
~ 
~";c V -1 

• 40,.,.,,• ~o 
-r~OV. J,MF. "50 

V. 

IN A PULL WAVE REC­
Tl P I ER C I RC U I T THE 
INPUT PREOUENCY IS 
DOUBLED BY THE RECTI­
FiING ACTION IN THE 
POWER SUPPLY. WITH A 
60 CYCLE INPtn' 'm 'llffi 
POWER SUPPLY OP A- TV 

SET WE WI L L END UP 
WI nf 1 al CYCLE OU111UT. 
IP POOR FILTERING IS 
TAKING PLACE, THEN A 
PULL WILL BE NOTICED 
IN THE PICTURE. THIS 
TROUBLE THEREFORE MUST 
BE CAUSED BY AN OPEN 
FILTER IN THE B + 
CIRDJJT. 

Whan open ftltar 

ts bridged p ul 1 

wtl 1 cl ear. 

Be aura to usa 

same values aa 

ones in sat. 

I t was found that 
in aome cases 
wrong values ware 
UB1d. 

Chick manufactur­

ars schsnatlc for 

ca rract valuas. 

Ba aura B+ts 
wi rad corractly. 

@ Cafyriehted 19,f; /ll'RL 



1 f ll'llllklng, arc­
ln(I, ar overheat-· 
Inf awl tch aat 
·of • 

Mauura the 11111111n t 
of reatet1111ca fram 
rectifier cathale 
to B -

Sboul d be 1111 ra 
than 201 000 ahmat 
wt th ana rt wt I 
be lass. 

With ohm meter 
at cathode ramave 

- rectl fhr tube. 

If low reading n_ow 
Increases ractl­
fhr tube la bad. 

If no effect fa 
noticed tmva ma­
ter ta far aide 
of filter chaka. 

Reaiatance will 
f rabably go d.-. 

f It lacraaaaa 
check lnpu t filter. 

IJIE OP nm M:JST m~N 
THIIBLES IN nm Ji-{:I R­
QII T IS A SHORT. THIS 
OCCURS 9J IIANY nMES 8£... 
rJWSB OP nm MMY SEC­
'rl lJIS 'IHAT THE B + .,_,ST 
PEED. IN MANY CASES THE 
-sHDRT WILL CAISE A Pl RE 
'lU BREAK OUT UNDER THE 
D{ASSIS AND THE REPAIR 
BILL IS Wl'l'E HJIIL WQlN 
A SHORT IS IN 'l'Hlnl t 
LINE THE LOW VOLTAGE 
IECTIPIER WILL ARC 
INTERNALLY DR SOME 
RESIS1DRS IN 'IHECIJDJIT.', 
WILL DVEJIIBAT AND START 
'ID SMOf(E. AS SOON AS 
'IHESE CONDITIONS ARE 
tllTI CED nm SET !lff!JULD 
IE SWITCHED OPP UNTIL 
1HE TROlfBLE IS PD l.ND 

-,'Tr:NGW' 
--ct.WT. 

SHORT IN B+ 

ID'----, 

18 
+ -r40MF. .-sov 

THE M:JST IM'ORTIHT 'DUNG 
TD KEEP IN MIND WITH A 
SHORT IN THE B+ LINE 
IS nm NDJMAL RESl ST/HCE 
'fflAT IS MEASURED FJllM 

THE CANJDE OP 'fflE REC­
Tl FIER TUBE TO COMVDN 
NEGATIVE. IN f41ST CASES 
Tl{IS IS 20,000 OHMS DR 
M:JRE. IF THE SHORT IS 
PRESENT THEN A READING 
D F FROM ZERO TO A FEW 
'fflOUSAND OHMS MAY BE 
POUND. WI '11{ SUCH A LOW 
RESISTANCE IN 'fflB CIR­
CUIT A LARGE »IIUNT DP 
CURRENT WILL BE PLDWING 
RESUL nNG IN OVERHEATING 
DP RESISTORS DR AN ARC 
IN THE 0 RECTIFIER TUBE. 
'fflE POWER XPMR I TSEL P 
MAY START TO SM:JKE. 

Po 11 ow all l aada 
ham tha fll tar 
ch dc:e wt th ohm­
matar. 

LOCJk for decraaaa 
ta raahtence un­
tiUowaat raading. 

Lowaet Haila1 
may Jae sen, •• 
j11Bt a few..._ 

Ranmve all parts 
connected to thla 
paint and check 
for ah.rt. 

Short In foaua 
caatral, yoke or 
111 tar capacitor 
a re comnm. 

Fallow path d 
I east, rulat1111ce 
to locate bad 
part. 



Val tags output 
from a sat wl th 
aalenluma • about 
265v. 

If th, autp ut 
va It age la normal 
t ra ubla la el 11-

whera. 

Make aura that 
the pix doaa not 
have a 60 cych 
pull. 

Sil anlwns ara 
half wave recti-
flara thus 60 
cycla pull. 

f f pull la no ti cad 
wlfl lack af width, 
check filtar cap 
hr open. 

With law output 
nl t•u• and na, 
, 1x ·pult, rsplace 
Hlanluma. 

Than la n G ge11 d 
check far sal1ni-
11m11 IXClp t ra­
p l acamen t. 

A LARGE NUMBER OP TV 
SETS TODAY ARE USING 
SELENIUM RECTI PIERS AS 
~ ME/HS a p OBTAINING nm . 
LOW VOLTAGE. 'D{IS IS A 
CHEAPER ME'n{OD 'D{AN 'D{E 
USUAL 5U4G TUBE, AND 
'h1 TH NORMAL CARE THE 
SELENIUM RECTIFIER 
SHOULD LAST 'lHE LI PETIME 
DP THE SET. IN MOST 
CASES HOWEVER nm Sfl.EN­
JUM IS MISUSED IN 'n{AT 
IT IS O PTm PLACED UNDER 
TIIE CHASS I S \>ME RE 'D{E 
MOST HEAT JS PRESFRT, 
AND 'lHE MILLIJH> RATING 
IS AT A MINIMUM. MOST 
r.DM-tJN TRO l.lBLE IS LOW 
OUTPUT VOLTAGE CAUSING 

.,NOT ENOU II{ WI D'D{ 

r-- -- --1 
I ' 

FUSE 

SELENIUM RECTIFIERS 

X 2 
1500 

4.6 . 
300 MF 

255V 

X I 

r20MF 

SELENIUM RECTIFIERS ARE 
. MADE BY COATING A PLATE 
0 P UIJN WITH A LAYER OP 
SELENIUM AND PLACING A 
NUMBER OP niESE PLATES 
IN SERIES. IP 'D{E CUR­
RENT PASSING 'OOIIUGH 'D{E 
PLATES IS SMALL ENOUGH 
FOR 'D{E PLATES 'lD IUMAIN 
COOL THEN nm RECTIFIER 
9i0ULD LAST FOR MANY 
YEARS. IT IS ALWAYS 
ADVISABLE '1tJI REPLACE 
A SELENIUM RECTIFIER 
WI 'D{ A LARGER CURRENT 
RATING 'D{R{ WAS USED IN 
'D{E SET, IP nm SPACE IS 
AVAILABLE, 'lHAT IS, PllR 
EXJM>LE, A 2SJ . MA ~ BE 
REPLACED Wl'D{ A 31[1 MA. 

Sida of salanium 
mark ad + ls tha 
cath ad,. 

Raplaca bath sa-
lani wns ta ba 

safe. 

Try ta replace 
with larger ml 111-
amp rating. 

If thara ls no 

B,f.and salanlums 
a ra normal. 

Raplaca alactra-
1 ytt c cap. In 
sarhs with AC 
l Ina. 



\'Ii tit BB t an cha ck 

ta s11 i f tubas 

are Ii~. 

If tubas are not 
lit than t raubla 
ls in the Ac ln­
pu t. 

P lu11 may b a brak­
sn, line may hava 
apan. (fusa) 

&Nit ch ca ntac ts 
may ba bad so 

j~ switch. 

Tran sfal'l1lllr may ba 
bad, cha ck rasl s­

t an ca of windings. 

In sari ea fl l imm t 
sat check all tuba 
n l anants. 

If all tubas light, 
cha ck fuse, replace 
ractl Her. 

WIEN A TV SET HAS NO 
RAS'IER PIX OR !iJUND 'DUN 
nm TJl]lJBLE IS IN nm AC 

INPUT CIRCUIT OR fflE B + 
CIRCIJI T. t,IJST co+IJN IS 
THE B + LINE SINCE IT 
FEEDS ALL OF nm CIRllJIT 
.iWD SO MUCH STRESS IS 
JtACED ON IT. IF THE 
'IROtillLE IS IN THE AC 
LI NE ntm A BAD PL UH OR 
mEAK IN nrn LINE CORD 
IS USUALLY THE FAULT. 
!DME TIMES WE PIND fflAT 

THE ON-OFF SWITD{ W!.Y BE 
IEPECTIVE.A WICK WAY TO 
'IE_LL l F THE TIIJUBLE IS 
IN ilm AC LIN'E IS 11J SBE 
IF THE nJBES LIGHT, IF 
'IHEY m nmrs fflE TJIJIJilLE 
IS NOT IN fflE AC CJRllJIT. 

N O P I X, 

!l A S T E R, S O U N D 

~1 ~ ~ +337V. 

+ J +-1 -+-.--I ------=-=.=....:.-11 

.,. 

40Mr. - 40MF. - 40MF. _ 40MF. 
4sov. 450v. 4sov. ~v. 

..5U4G 
L . V. RECT. 

sw1rCH 

,OI 
IZSWIC 

A.C. 

INTER-~ ~ 
<= Q 

110- /ZOVAC 
60,v ONLY 

I P THERE IS .,W CPEN IN 
THE AC INPUT CIRCUIT TO 
11{ E TV SET THEN OP 
COURSE 'D{J:a: . W ILL EE NO 
RASTER OR SOlND. ALSO IP 
THE B + LINE IS OPEN IN 
ONE WAY OR THE OTHER 
THEN THE SN-1E CONDI Tl ON 
WILL RESULT. THE 'REC­
Tl PIER nJBE ITSELF IS 
THE t,11 ST CO~N DE PE CT 
UNDER THESE CONDITIONS. 
WI TH THE NEW SERI ES 
FILAMENT SETS ON THE 
MARKET I P ONE OP THEM 
OPENS ntEN WE WILL HAVE 
ALL THE TlJDES OUT BE­
CA.UiE 'DiE PILJll.fflT CIR­
llJIT WILL ·NDw BE OPF.N. 

May bii short ln 

B + llna. Check 
Chart No. 44. 

Measure B +, If 
no rmal a r n I gh 
suspect apan In 
B -t . 

Pall aw B +, along 

l ina un ti 1 na B +. 

Open filter choke 

or speaker flald. 

If no 13-f-and tuba 
is gnod check 

· trans fa muir. 



Rep! ace all sound 

tubes. 

Touch finger on 

center tap of vo l ­

ume control. 

l t a buzz 1 s 
heard troubia ls 

in IF. 

Use a ai g, gen, at 

a little less than 

IF f rsquancy. 

Pead it to grid 

ol IF 8111'· i"ildula­
tad aiiJllal. 

If no Tone in 
3peaker take volt­
a11e and rBBi stance 
check of IP and 
DET. 

Troubl a nus t be 
betwun IF grid 
and volume con­
trol. 

\.J TI{ NO SOUND IN A TV 
$T THE TROUBLE IS 

LIMITED m nm SOUND CIR­
CU IT ll'ILY. TUBES SHOULD 
BE CHECKED PI llST AS ffiEY 
.ARE THE MOST COMMON 
TROUBLE. ffiE CHECKS ffiAT 
A..J\E USED ON A RAUi O CAN 
IE APPLIED AT nus TIME, 
SUCH AS TOUCH I NG THE 
l»lTER TAP OF THE VOLUME 
CONTIIJL AND LI SIDII NG FOR 
A llJZZ FROM ffiE SJ>EAKER. 
RfMIVINll ffiE OUTPUT TUBE 
AND LISTINING FOR A CLICK, 
£l'C, IF ffiE TROUBJ.E IS 
BEFORE ffiE DETECTOR THm 
A GfNER.\TOR r-tl;iT Ira USED 
m LOCALIZE nm TROUBLE. 

NO SOUND 

6AL5 

'IHE SOUND CIRCUIT IN A 
'N RECEIVER IS TAKEN 
OPP El THER BEFORE OR 
APTER ffiE VIDEO DE"i.'EV'i'OR, 
IN t,{]DEffl SETS IT usu·~­
LY IS APTER ffiE DETEC'fflA. 
PH},{ ffilS TAKE OFF POINT 
IT IS PED 'ID /fl I. P.H. 
,WO 'mm PED m A sourm 
DETEC'IDR, nus MAY l!E A 
RATIO DET. OR A DI SCRIM­
INA'IDR. APTER DETECTION 
ffiE !DUID IS APPLIED TO 
n!E AUDIO AMP CIRCUITS, 
\HERE IT IS N-tP AND PAS· 
SEO TO ffiE LOUD SPEi\KER. 
h1 TH NO SOUNiJ THE 
TROUBLE CAN BE A'r .ti.NY 
POINT PROM THE SOUND 
TAKE OFF ON. 

If Tona, r111ve gen 
to sound take oll 
if no tone check 
Ci rcul t. 

If no buzz at t ap 
of volume control 
/udlo ~s are 
bad. 

Take voltaye of 
a11J cl rcui t and 

r11ietaac1 check. 

Output transfonner 

or spa alter may be 
open. 

® C,,Pyright,d ,9561/Tf/L 



Replace all sound 

tubes, 

Measure all plate 
and screen volt­
aues on sound 
tubes. 

Measure bias on 

audio ~ tubes. 

Audio output 
should have B-12 

volts bias, 

First audio 811'1>· 

should have al-

ltllst zero bias. 

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

Also check cath­

ode resistor for 

change in value. 

fl 
DISTORTION IN t;{E SOUND 

CIRCUITS OP A TV TIE­

CEIVEa ARE THE SAME 
TRJUtLES 'niAT w\l.JSE ilIG-

TOR'fIDN IN RAlJIO. THE 
or-11 y JI FFERJNCE IN TIU s 

CA.SE I 5 Tit\T M..ViY TIMES 

nm DI S'IDRTION Is DUE m 
Poon ALIGNMENT. LE _4XY 
COUPLWG CAPACI1URS _;um 

BAD TJBES ARE BY PAR nu; 
r-to ST COMMtrn TROU3LES 
Hm'.:1::nn AND SHOULD LE 

CAECKED. LOCAL OSCIL-

L xmn. ADJU51MENTS t-U GHT 

3!: ·rn I EiJ FI :1ST I F TlitY 
,\ 1E ,mm,,N ::is CJ\ll SE Ti-iE 
TU!IER MAY JE 'JlJS'l' ' A 
L I TIU OUT OF AiJJ US'IMENT, 
THE FINE mmm MAY TELL 

YClJ niIS IF VA.1IED. 

D I S T O R T I O N 

DIS'IllRTION WILL OCCUR IN 

nffi SOUND CIRCUIT OF TV 
WU>fEVER n<E SOUND SIG­

NAL PASSES THROUGH A 
TUBE THAT HAS THE 
WRONG BIAS ON IT 
'D{I S WI LL HAPPEN MOST 
OFTEN IN nm AUDIO ,\MP 

CIRCUIT SINCE niE BIAS 
IJ,I 'I"r{ESE nJDES IS FAIFIL Y 

CRl'CI CAL. IF nIB I F CIR­
WI TS ARE OUT OF .ALIGN­
MllIT IT IS POSSIBLE n!AT 
DI S'IURTION WILL OCCUR, 
lDwtVER IN MOST CASES 

POOR ALIGNMEliT WILL 
C.\USE A 3UZZ 'Ill APPEAR 

IN nlE SOUND. TUBES ARE 
nlE MJST COfvMDN CAUSES 
OP nus TROUBLE. 

Keep in mind that 
the speaker may 
be bad, 

If vo 1 tage of 
audio anp is o,k. 
check in to I. F. 
circuits, 

In the I.Pe chalk 
plate reslltan 
and cathode ch­
cul t. 

If all the above 
checks are no mial 
then align sound 
I. P. 

If trouble sti II 
pres ant align 

video I. F. 

@. 
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Ra pl ace al I sound, 
vi deo I. P. and 

cf ron t and tubas. 

If 61Hi ls sound 
da L adjaat buzz 
control on raar 
panel. 

l f buzz varl BB aa 
var L hold ls movad 
check shl al ding 
of spund wi"111u. 

r.on trast may ba 
sat too high cau­
aln g buzz. ... -

·Maka aura buzz la 
on all channels If 
not, transmitter 
may cause buzz. • 

~djuat L.O. to sea 
lf buzz fadee out. 

Measure a, g, c. 
voltage at vt dao 
I. P. grl da. 

MANY TIMES IN A TV SET 
A BUZZ WILL BE H'EARD 
IN nm SOUND. nmRE ARE 
MANY CAUSES OP THIS 
CONDITION RANGING PROM 
ALIGNMENT TO TROUBLES 
AT niE STATION. CERTAIN 
STEPS MUST BE TAKEN TO 
LOCALIZE THIS TROUBLE 
'IO ONE PAR'i'I CULAR STAGE 
OR CIRQJIT. IN THIS CASE 
nm PJIJNT P »m. CONTRJL S 
ARE A GREAT HELP. FOR 
EXAMPLE I P nm VERTICAL 
HOLD CONTROL IS VARIED 
AND niE BUZZ INCREASES 
OR DECREASES IN PITCH, 
THEN THE TROUBLE IS 
RADIATION PROM THE 
VERTICAL CIRCUIT. 

6A{l6 

BUZZ 

ZZK 

.003 

BUZZ IN THE SOUND HAS 
n...o COr+llN CAUSES. ONE 
IS THE VIDEO IP TUBES 
BEING DRIVEN TO CU'IOPP 
BY THE SIGNAL WHICH 

WOULD INDICATE SOME 
A.G. C. TROUBLE. THE 
On<ER BEING POOR ALIJJl­
MENT Wil CH WILL INTJIJ­
D UCE A BUZZ IN T~E 
SOUND SIIJ4AL. SOME CASES 
OP RADIATION PROM .THE 
VERTICAL OUTPUT XPMR 
FEEDING INTO n<E AUDIO 
AMPLIFIERS HAVE BEEN 
EN IDUNTERED BUT nus Is 
NOT A COl+IJN TROUBLE. 
!D-£ DP nm TV SETS HAVE 
A BUZZ CONTROL ON THE 
BACK PANEL THESE SETS 
USE A 6BN6 AS A SOUND 
DETEC'fflR. 

Should hava -3-6 
vo I ta a. g, c. 

If a.g.c. la low ··r zero or 1 
vo t rafar to 
Chart No. 19. 

WI th no rmal a. I• a. 
replace alutN-
1 ytl c at ratle 
dat, 

If ratio dat. ls 
not used or elec­
trolytic ls good, 
al l gn sound. 

If sound will not 
align replace Det­
ector transformer,' 

I f 1aund ,11 unman t 
doea not help 
all gn Vi dao IP, 

@ . . 
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Adjust fine tuning 

and lo cal o sc. 

Ml crophonlc tube 
in front end may 
caua thla. Replace 
tuner • tub11. 

(f sound traps are 
uud adjust them 
slightly. 

I f aound bars 
chaiga, than con­
-tlnue to adjust 
t rape. 

If na change na­
t Iced trap• are 
okay. 

Bridie all filter 
capacitors in the 
audio Itri p. 

Pillar laelew udle 
Htpal hD1fa,­
•r ••t likely ., .. 

scuro IN 1HE PIC'tURE CR{ 
BE RECD BNIZED BY THE 
BARS 'IHAT APPEAR IN 'fflE 
PIX AS THE SOUND IS 
BEING HEARD IN 'lHE !i'EAK­
ER. IN A NlHBER OP CASES 
THE SOUND BARS WiiL 
APPEAR AS THE WJI,UME 
CONTROL IS INCRE,f.SEn 
OTHER CASES WILL SHOW 
SOUND BARS WITH JUST 
A VERY LOW SETI'ING OP 
THE WLlME. BOTH CASES 
HOWEVER INDICATE THAT 
THE !IIUND IS BEING PI(X­
ED UP IN THE VIDEO N-PS 
AND BEING D~S~~n TD 
THE C. R. T. M fflJUH.E 
ITSELP SHOULD NOT BE 
CONFUSED WITH 4. 5 MC 
INTERPER'mCE Wfl Df SHOWS 
UP AS A PINE GRAIN 
P ATTEIW ON 'lHE SCREEN. 

SOUND BARS IM THE PIX 

SOUND BARS IN THE PIX 
ARE CAUSED BY THE SOUND 
BEING Pl CKED UP IN 'fflE 
YIIEO STRIP. KIST LIKELY 
CRISE OP 'lHI S IS R{ [PEN 
FILTER CAPAClfflR IN 'DIE 
B+ LINE 'IHAT FEEDS THE 
AUDIO STRIP. THE POOR 
PIL TERIN G 'fflAT RE!ilLTS 
WILL CAUSE THE SOUND m 
PEED 'fflROUGH INTO THE 
PIX. .ANOntER CAUSE OP 
TifIS TROUBLE IS POOR 
ALI~ IN ntE SOI.ND 
CIRCUIT OR IN 1HE SOUND 
TRAPS n<AT ARE LOCATED 
IN THE VIDEO STRIP. 
Ml SAL I GNMENT OP THE 
LOCAL· OSCILLATOR WILL 
ALSO GIVE SOUND BARS 
IN THE PIX. 

Bridge all filhra 
ii not aura which 
ara In audio atrlp. 

II filters check 
okay al I gn aaund 
circuit. 




