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As generclly qcknowledged in the service busi-
ness, it is the cpprooch to servicing c Television
receiver thqt determines:

l. how quickly you cqn locqte the trouble cnd fix
it . . .especially hcrd-to-find trouble.

2. how fully you can sctisfy your customers.

3. how much you cqn qvoid those unplecscnt qnd
unprofitoble call-backs.

4. how you ccrn efficiently service more television
sets in less time.

5. how, by soving volucrble time, you cqn mqke
your time more profitable.

With this in mind, it hqs been our constcrnt qim to
simplify the approqch qnd mqke the service iob
eqsier to qccomplish with greoter qccurqcy. This
dedication to your needs hos grown through qctucl
servicing experience. The prccticol benefits of eqch
new instrument cre pre-tested in the field through
the cooperqtion of leqding service shops.

Over the yecrs, this hos generated one innovc-
tion qfter another-in simplified techniques, proce-
dures, qnd instruments to speed the work of the
professionol ond mqke the beginner-techniciqn more
competent.

Among these speciolized B & K instruments cre:
the CRT checker ond rejuvenqtor; the high speed,
multiple-socket tube testers; the solid stqte color gen-
erqtor; the in-circuit out-of-circuit tronsistor onclysts;
the diognostic oscilloscope with vectorscope cnd in-
termittent onolyzer; the in-circuit out-of-circuit copoc-
itor qnqlyst; the sweep/morker olignment generctor;
the VOMs qnd VTVMs; qnd, of course, the originol
Television Anclyst. Eoch is designed to do its job

INTRODUCTION

fqster with grecter simplicity and accuracy. To
gether, they provide an efficient bqsis for c high
quality, professionql qnd profitcble service operction.

Not only is B & K Test Equipment widely accepted
qnd used by mcny thouscrnds of servicemen, but by
set mqnufqcturers qs well. As q result, it has be-
come q stqndqrd in the industry.

In this TELEVISION ANALYST, you hcrve today's
most versqtile and useful TV service instrument. It's
like hoving your own television stqtion. You ccrn
inject your own TV signcls ct any time, ct ony point
-qnd quickly trqck down the source of "tough dog",
intermittent, or genercl TV troubles, qs you wctch
the generqted test pottern on the screen of the tele-
vision receiver, or listen to the sound. This cpplies
to blqck-cnd-white or color, vhf or uhf, tube-type or
transisiorized sets. If necesscry in pcrticulcr iituc-
tions, you ccrn cctuclly demonltrcte your servicing
procedure qnd its results to your customers.

The TELEVISION ANALYST checks eqch circuit
in precisely the wqy thot the circuit itself operctes,
qnd through the signcl substitution technique, it
often sqves "lost hours" ond greotly reduces servic-
ing time.

This comprehensive Mqnuql is designed to sim-
plily your use ol the TELEVISION ANAIYST. It
tokes you step-by-step through the vqrious stcges ol
operation qnd covers procedures, symptom cnalyses,
qnd troubleshooting techniques.

The Troubleshooting Procedures section with its
condensed chqrts, for exomple, gives you q quick
point of reference crs to symptoms, ccuses, ond pro-
cedures which crre covered in more detoil in other
sections. The complete Monual thus becomes q most
vqlucrble ond helpful guide in servicing television
receivers.

Figure l. TELEVISION ANALYST qnd Accessories
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ADVANTAGES IN USING
The TEIJVISION ANALYST is on instrument thcrt

permits s service techniciqn to quickly t'nd- qccu-

ictely locste troubles in television receivers by the
"sigriol substitution" technique. It is designed lor
onilyzing black-ond-white qnd color, vhf cnd $!'
tube-iype crnd trqnsistorized television receivers. This
t t .  r  L - r : ^ - - ^ : - - r ,  r ^ - L - : - - - -  ^ I  l , ^ . . 1 ^ l ^ - L a a l i n a
lbe-tyPg (lncl trctnsFlorlzeq televlslon recelvers. r rus

signol substitution" technique of troubleshooting
cqn often cut servicing time in hqlf, or more, com-
pored lo qny other troubleshooting 9-etho-d. The
lime sqved, in turn, meqns more pro{itoble television
servicino- The technicrue quicklv qnd qccurqtelyoccurotelyservicing. The technique quicklY
locqtes the section qnd stcge of

THE TELEVISION ANALYST
tenncr. II the injected signol hqs no effect, we know

the trouble is locoted between the point of iniection
qnd the Picture tube or sPeoker'

The TELEVISION ANALYST is primorily intended

Ior use in the television service shop. Tube testing

during the service cqll in the home, of course, con-

tinues- to be the lirst step in television servicing for

vqcuum tube receivers. (In color television esPe-

ciolly, tube replocements mqy levecl or - genercte

othei problemi thqt require criticol onclysis qnd

correct^ion.) When tube rbplocement qnd other short

cuts do not correct the trouble, shop senricing is re-
quired. This is where the TELEVISION ANATYST
provides the lqstest method y9! developed for locat-
ing otherwise hord-to-find troubles.

As more ond more trqnsistorized television receiv-
ers come on the mqrket, the servicing job tokes on
some new ospects. Tube replocement, of course,
does not opply. Whot, then, will mqke it eosier to
service troniiitorized sets? Here ogcin the TELE-
VISION ANALYST, with its signol substitution tech-
nique ond its complete versotility, becomes the
ideol instrument becquse it provides low impedcnce
signol outputs which cre necessqry for trqnsistor
circuits.

the television re-
ceiver with the mqlfunction, qnd mony times locqtes
the specific component thot is defective. With the
TETEVISION ANALYST, only one instrument is re-
quired for locqting troubles in ony section of the
television receiver.

When there is trouble in q television receiver, o
signoi is qbsent or qbnormol somewhere between
th'e ontenncr snd the picture tube or speoker. With
the signal substitution method, q- normql signol is
injected into suspected stoges where it substitutes
for the sbsent oi obnormol signol. If the iniected
signol reslores operction, we know the trouble is
locqted between the point o{ iniection ond the qn-

l. Simpli{ies complete servicing on oll- blqck-ond-
whiie or color television receivers through use
of o single test instrument.

2. Speeds servicing of trqnsi:storized' portiolly-trqn-
siltorized, qnd vqcuum tube television receivers,
including gh:! ond vhI tuners.

3. Generqies cll signols normolly trqnsmitted by o
television stcrtion ond those produced within o
television receiver for point-by-point signol sub
stitution troubleshooting techniques throuqhout
cr complete television receiver.

4. Generstes uhf signols on chcrnnels 14 through 83
for iesting uht tuners.

5. Generstes yh:! signcls on chqnnels 2, 3, 4, 6, 7,
8, 12, clnd 13 for testinq vh! tuners.

6. Generstes i-f signqls oI 20 to 48 MHz lor testing
i-I crmplifier stoges.

7. Generqtes q positive or negotive composite
video signol for iniection into video stoges.

8. Generotes q keyed color bclr pottern which
modulqtes the R.F. output lor troubleshooting
ond cdiusting color circuits.

9. Generates cr color rqinbow signcl for iniection
into color amplifiers qnd demodulcrtors.

10. Generqtes cl 4.5 MHz sound chqnnel iest signol
thot is frequency modulcted by o I KlIz qudio

tone.
ll. Genercrtes q I KHz tone for qudio circuit testing.

12. Generotes comPosite sync pulse signcls of posi-
tive or negotive polority, odiustoble in cmPli-
tude, ond with vqriqble impedcrnce for trouble-
shooting sync circuits. picture tubes, blonking
circuits-ond trqnsistor.ized keyed AGp circuits.

13. Generqtes verticql grid drive signol Ior trouble-
shooting verticql sweeP circuits.

14. Generqtes verticql plote drive signol lor check-
ing verticol output trqnsformers.

6

WHAT THE TELEVISION ANALYST WILL DO
15. Generqtes solid stqte sweeP drive signol lor

checking verticql ond horizontql sweeP circuits
qnd verticol yoke windings.

16. Generotes horizontol grid drive signcl for trou-
bleshooting horizontql sweep circuits.

17. Generqtes horizontol plote drive signal for check-
ing horizontql output (flybock) trqnsformers.

18. Provides B* boost indicqtion.
19. Provides hiqh voltoge indicotion.
2A. Checks flybock trqnsformers, horizontql deflec-

tion yokes. ond width coils for shorted turns.

21. Generqtes o high level keying pulse lor testing
keyed circui ts,  AGC, burst  ompl i f iers qnd
blonking.

22. Provides positive or negotive dc biqs voltoges,
vorioble in omplitude, from q low impedonce
power supply which is completely isolcted from
the TELEVISION ANATYST chassis.

23. Provides q stqble signal source lor locating in-
termittent troubles.

24. Generqtes q test pottern for color convergence
odiustments.

25. Generqtes test pottern for horizontql qnd ver-
ticol lineority, size, ond ospect rotio checks qnd
odjustment.

26. Checks bqndwidth, resolution, shading, qnd
contrqst capobilities of television receivers.

27. Will reproduce crny 3" x 4" positive tronspor-
ency crs q picture source to demonstrate the
performonce cqpqbilities of television receivers.

29. Will disploy pictures on the screens of television
receivers crs on odvertising medium.

30. Con be used qs q trqnsmitter for video poging at
conventions, hospitols, qnd other gctherings.

31. Checks the performqnce of community qnd mqs-
ter qntenno systems.

I

i
I

li
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SPECIFICATIONS-TELEVISION ANALYST
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Input Power 100 wqtts, ll7 volts, 60 Hz qc

IF Output . . . . 20 to 48 MHz
0 to 70,000 microvolts minimum
@ 75 ohms

VHF Output
Chqnnels 2 to 6. . 0 to 12,000 microvolts minimum

@ ZS ohms

0 to 6,000 microvolts minimum
@ ZS ohms

Chcnnels 14 to 83
0 to 1,000 microvolts minimum
@ ZS ohms

composite signal
0 to 2.5 volts peck-to-peck
minimum @ 1,000 ohms
positive or negative polcrity

0 to 50 volts peok+o-peck
logarithmicclly vcriable
impedcnce
l0 K ohms @ 50 volts
I K ohm @ tO volts
positive or negcrtive polcrity

Ireguency modulcted by I KIIZ
crudio tone qt 25 I(JIZ deviation;
@ tgO ohms

qt leqst I volt peck-to-peck
qcross 300 ohms

crystcl controlled g,SBg,7gS tlz
Yz to 5 volts peck-topeck
100 ohms @ -in. volts
1,000 ohms @ mcnr. volts

positive or negcrtive polarity
0 to 25 volts into infinite loqd
0 to 250 mc @ 50 ohms
ungrounded

Chcnnels 7 to 13.

ftHF Output

Video Output

Sync Output

4.5 MHz Output.. .  .

I KIlz Output.

Color Output

Vertical Grid Drive
Output 60 Hz

0 to 150 volts peck-topecrk

Verticql Solid Stqte
SweepOutput . . .  60 Hz

17.5 volts peck-to-peck
@ SO ohms

Horizontal Grid Drive
Output crystcl controlled IS,ZS0 IIz

+ 0.5%
150 volts peck-to-peck minimum

Horizontql Solid
Stcte Sweep
Output 15.75 KHz

Ll volts peok-to-peck
@ 2.5 ohms

AGC Keying Pulse
Output 15,750 Hz

400 volts peck-to,peak
@ 30 K ohms

Vertical Plcte Drive
Output sufficient to drive all vacuum

tube circuit vertical
trtnSfOrmerS

Horizontal Plate
Drive Output sufficient to drive qll vqcuum

tube circuit flybcrck
Ecnrslormers

Dimensions..  g ' / t "h igh

18" wide
12" deep

Weight 26 pounds

In this mqnuql, frequencies qre specilied in Hertz
ffiz). Hertz is c recent term, now used throughout
the electronics industry, which is replccing ,,"y"1",

per second".

New Term

Hertz (Hz)

kiloHertz (KlIz)

megcHertz (MHz)

OId Term

cycles per second (cps)

thousand cycles per second
or kilocycles ftc)

million cycles per second
or megqcycles (mc)

Biqs Power Supply.
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UHF control-selects uhf chonnel

IF control-selects i-f lrequency

RF SELECTOR-selects i-f, uhI, or vhf operation
qnd vhf chcnnel

VIDEO POLARITY switch-selects video polority
(video outPut onlY)

VIDEO control-qdiusts video level

GROIIND iock-ground connection

VIDEO icck-video outPut signol

SYNC control-qdiusts sync output level

SYNC POLARITY switch-selects sync polority

SYNC jock-sync outPut signal

AttDIO ON-OFF switch-turns on qnd ofl 4.5

MHz qnd qudio modulotion of rf output signal.

4.5 MHz jock-4.S MHz sound i-f output signcl

I KHz icck-l KHz crudio output signal

COTOR control-turns on and off color generc-
tor qnd adjusts color outPut level

COTOR iock<olor output signcl

RF ATTENUATOR control-odiusts level oI vhl,

OPERATOR'S CONTROLS
(See Figure 2)

30.

NEGATIVE BIAS iock-negctive connection to

bios power suPPlY

TEST INDICATOR lcmp-horizontcl yoke cnd

tlyback trcmslormer shorted turns indicqtor

CAIIBRATE control-cqlibrcrtes the TEST INDI'

CATOR circuit

FTYBACK snd YOKE TEST SIGNAL icck
shorted lurns test signcl

BOOST II'IDICATOR lomp-B+ boost indicator

PTATE DRI!fE iock - horizontal crnd verticcll

plcte drive test signcl

HORIZOFF-\IERT switch-selects horizontql or
verticql PI-trTE DRM signal cnd horizontql or
verticol SOTID STATE SWEEP DnM signal
(when not in use, lecve in OFF position)

KEYING PtttSE iock - crgc keying pulse test

signol

SOLID STATE SWEEP DnfVE icck qnd vertiecl
dellectiou yoke test signal

HORIZ GruD DRIVE idck-horizontql grid drive
test signol

AIUPtmtDE control<diusts level of verticcrl
grrid drive signcrl, the verticol plate drive signcl
and the SOLID STATE SWEEP DruVE signal.
BotU horizontql cnrd verticql)

VERT GRID DRI\IE iack-verticql grid drive test
sigrncl

OFF-STBY-ON switch-power OFF, to lilcrnents
only (STtsY), or ON

PITOT lcmp-Iights in SItsY and ON positions

GROIIND jcck-ground connection

20.I .

2 .

3.

4.

5.

6.

7.

8.

9.

r0.

I  t .

24.

25.

26.

27.

2t.

22.

23.

28.

29.

31.

L2;

13"

14.

15.

16.
uhI ond i-f output signol.

17. RF jcrck-i-f, vh{, qnd uhl output sigrncl

18. BIAS control-qdjusts votlcge output of bias
power supply

19. POSITM BIAS jock-positive connection to
bias power supply '�

32.

33.

34.
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TYPICAL OPERATING PROCEDURE

Belore you begin troubleshooting with the TELE'
VISION ANALYST you will need to become fcrmiliqr
with its controls, the various types of signols it cqn
generote, ond how the signols cqn be used. To be-
come lcmilicr with the controls qnd their operotion,
it is recommended thqt the TELEVISION ANALYST
qnd qn opercting television receiver (odjusted for
best reception of q locql chqnnel) be set uP. on ct
bench. A color television receiver with both vhf
cnd uhl reception is prelerred. To best demonstrqte
the copabilities of the TELEVISION ANALYST, cI
vqcuum tube tyPe television receiver is recom-
mended. Tubes *oy be eosily removed to simulate
troubles, ond iniectibn of the proper test signol from
the TELEVISION ANALYST should restore ProPer
operotion.

The procedures ore divided into groups; on_e grouP
Ior ecih type o{ signol thot the TELEVISION AN-
ATYST generates. These procedures demonstrqte
the use ol cll controls ond signcrls, qnd typiccrl signol
omplitudes qt vqrious points in q television receiver.

NOTE
In this mqnuql, nqmes oI controls oppecr'
ing in cll copitsl letters represent controls

on the TELEVISION ANALYST. Excmple:
odjust the COLOR control. Nqmes ol con-
trois thqt qre underlined rePresent controls
on the television receiver- Exomple: set the
contrqst control.

Until the owner becomes lqmiliqr with the TELE-
VISION ANALYST, the controls moy be set to the
following positions. These settings_qre s combinq'
tion of the most commonly used frequencies, dis-
obling of qll unused functions, lyPiccrl siglol levels,
ond minimum omplitude oI oll outputs thct might
domoge tronsistorized circuits if used-ot-hig\ leveis.
For th-ese rectsons, it is recommended thot the new
owner return the controls to these relerence settings
upon completion oI testing. Once he hcrs become
fqmiliqr with the controls, he mqy eosily devise his
own reference settings.

The OFF-STBY-ON switch cqn be left in the STBY
position when the instrument is not in use. This
Ll;minqtes ony wqit for worm-up the next time it is
used. In the STBY position, oll outputs (except biqs
supply) qre disqbled cnd power i1 qP]li-ql^o-1ly--t-o

th6 filqments oI the tubes 
-in 

the TELEVISION AN-
AtYST.

l0
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<r. UHF control to 20
b. IF contol to 45
c. RF SEI.ECTOR to OFF
d. VIDEO POLARITY switch to POSITIVE
e. VIDEO control to 5
I SYNC control to 0
q. SYNC POTARITY swirch ro POSITII/E
h. AUDIO ON-OFF switch to OFF I

Figue 3. Inidal ConEol Settings

m.

n.

o.

COTOR contol to OFF
nF ATTEMATOR control to 5
BIAS control to 0
CAIIBRATE control to OfF
HORIUOFF-VERT switch to OFF
AMPTITUDE control to midposition between
min qnd mcx

OFF-STBY-ON switch to OFF

l .

k.
'1 .
t

l l

'Alwcys turn OfT when not in use
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A. VHF SIGNAL
(See Figures 34'5-6-7-8)

The vhf signal will probcbly be tle most com-
*o"ty used signcl in tr6ubleshooting. !v.erq. trouble
shooting procedure should start with_ iniectiou of q

.rtti i."t'"iqnol ct the qntennq termincrls of the fculty
television io completely check the symptoms' Prop-er
crnclysis of the tist pcitern cqn localize the trouble,
"fro*i"g which stcles require additioncrl houble
shootini. It olso sh6ws wlien clignment or cdiust-
ment is-required. While iniecting man-y o-th-er types
-t signcrlr, ih. vhl signcl_continues to be iniected ct
the dntennq terminqls. (See Figures 4 ond 5')

I. Set the controls on the TETEVISION ANATYST
to the Iollowing positions belore opplying

Power:
AUDIO ON-OFF switch to OFF

COLOR control to OFF

RF ATTENUATOR control to 5

CATIBRATE control to OFF

HORIZ-OFF-VERT switch to OFF

OFF-STBY-ON switch to OFF

2. Plug the power cords of the TETEVISION AN'
ATYST qttd the lelevision receiver into ll7-volt,
60-Hz, outlets.

3. Set the OFF-STBY-ON switch to STBY (standby).
The pilot lcmp will light. Allow the TELEVI-
SION ANALYST to wqrm uP lor two or three
minutes. The STBY position opplies Power 9!lI
to the filoments of the tubes in the TETEVISION
ANALYST.

4. Connect the coqxiql test lead lrom the RF icck
to the vhf qnt. terminqls qfter disconnecting cny
ontennffimcy be connected to the termincrls.

5. Open the cover of the TELEVISION ANALYST
ot d ittsert the test pottern slide into the slide
trqck. Push it qll tha woy down. The side of the
slide on which "FRONT" qPPeqrs correctly
should lqce the photomultiplier tube.

6. Set the OFF-STBY-ON switch to ON.

7. Turn the television receiver on qnd ollow it io
wqrrn up for two or three milttute".

8. Set the RF SELECTOR on the TETEVISION AN-
ATYST qnd the chqnnel selector on the televi'
sion receiver to tffi chqnnel, PreI'
erobly below chqnnel 7. A video test pottern
should qppecr on the television receiver picture
tube.

NOTE
Do not use chqnnels on which locql tele-
vision stqtions trqnsmit. Suflicient signcl
mqy be present to interfere with the test
pcttern signcl.

9. Adjust the fine tuninq control lor the liest pic-
ture os you would tune in cr television stotion-

10. Set the briqhtness qnd ggglg! controls qt nor'
mol positions.

t2

Adiust the vIDEO control for good contrqst crnd

;l;tl t;nge of grcys qround-the center of the

test pcttern.

Set the AUDIO ON-OFF switch to ON' A I KHz

""ai" tone should be hecnd lrom the speoker of

the television receiver.

13. Adfust the @ control for a comfortqble lis-

tening level.
Now thqt cl test pqttern has been obtained, odiust

some of the controli to see the effect uPon the picture.

Turn the vIDEO control in both directions cmd note

ttre eflect upon contrqst. As the contsol is turned

towcrrd 0, there is less conbast ond the picture be-

.t*"" very light. As the conbol is turned towqrd

10, contrcst iricreqses qnd groys become dqrk or

black. Too much signal mqy cquse the pichrre to

distort. Return the control to c setting which shows
a full range of groYs.

NOTE
Slides or photogrophs with grectel or less

density thiln th; telt pottern require cr dif-

ferent VIDEO setting.

Turn the RF ATTENUATOR conbol in both direc-

tions qnd note the effect upon the picture.- As the

control is turned towcnd 0, the test pcttern be_comes

r"o*v, then loses horizontql sync, qnd finally dis-

"fptit" entirely. As the control is turned towqrd

tO, ttte picture-becomes shorper-qnd contrcst in-

creqses. Return the control to the setting which

gives the best Picture.
Turn the RF SELECTOR on the TELEVISION AN-

ATYST qnd the gbqnnel selector 9n _th-e television

i"".ir.t to other ffiwhich locql brood-

costs crre not cqrried, olwoys tuning both to the

sqme chqnnel. A video test pattern qnd qudio tone

of good qucrlity should be mqintoined on eqch chon-

nel. Adiirstment of the line tuninq control and RF

ATTENUATOR control mot-Ee necessqry to obtqin

the best picture.

Thus fcr, controls hqve been set to provide the

best possible displcy of the test pqttern..'ltr/hen the

displiry is compored to a- perfect test pottern, over-
qll'peiformqncl of the television set is checked. It

shows whether odiustments or clignment qre neces-

scry, and whethei circuits qre perlorminq sctisfcrc-

toriiy. If ony qbnormql indicqti'ons ore discovered

during the f6ilowing checks (see Fiq.ure 6), refer to

the P6rformonce Telting section of this mcrnuql for

corrective meqsures.

<r. The center oI the test pottern displcy should be
qt the physicol center of the screen.

b. The blcck circle should iust fill the screen ver'
ticolly.

c. The block outer circle qnd gray inner circles
should be PerfectlY round.

d. The shodes of grcy in the circles qround the cen-
ter should be eosily distinguishqble from eoch
other.

l l .

t2.
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e. The verticql wedges extending from the center
to the top ond bottom of the screen will merge
crnd be indistinguishcble neqr the center. Necn
the outside, they cqn be ecsily distinguished from
each other. Lines should be distinguishcble at
3 or higher on the top scale bandwidth 3 MHz or
greoter), 250 or higher on the bottom scqle (reso-
lution 250 lines or greater).

There should not be q block smeqr at the right
edge of the three biack bars.

g. There should be no ringing (multiple lines similcr
to ghost imcAes) on the right edge of the verticql
wedges.

II the vhl signcrl is cpplied to cr color television
receiver, the remcining steps of this procedure
should be lollowed (see Figure 7):

14. Remove the test pcttern slide from the TELE-
VISION ANALYST.

15. Turu the COIOR control to position I (turns oa
qolol generctor). A color bcr pcrttern will be
displcy_ed on the picture tube. Rotating the
COTOR conbol from I to l0 hqs no effect upon
the color bcn pcttern.

16. Adiust the color conbol lor normql brillicnce oI
colors. No more thon % of the full setting
should be reguired.

17. Adinst the hue control for the correct colors os
shown in Iigure 7. The first ond tenth color bcss
mcry not be visible on oll television receivers.
Adiushent oI the horizontql hold conbol will
upuclll shilt the horizontal centering enough to
show the outside bcns.

Exarnine the color bor pottern disployed on the
screen cmd check it for the following sriteria:

-the correct colors cre displcryed

-the color bars fit within the blqck regishction
lines on eqch side of the bcns (tests delcry line)

-color bqrs qre stcrble (c delective alc circrrit cqn
cguse cr "bcrber-pole" effect)

18. Reinsert the test pottern slide and notice thct the
blcck cmd white test pottern cmd the color bcn
pattern ore both present on the displcy. l1riE
demonstrqtes the cbility of the television rs
ceiver to displcy both blqck ond white signcls
crnd color signals. (See Figure 8.)

19. The AIIDIO ON-OFF switch mcry be in either
position, os desired, during this test. In the ON
position, cll functions of the television receiver
cre tested: video, color, qnd sound.

The TELEVISION ANALYST ccm genercte q vhI
cqrrier signcrl either unmodulqted or modulqted with
video, oudio, or color signols. The modulction sig-
nals cqn be used individually or in ony combinqtion.
When oudio qnd color signcls qre used simultq-
neously, c 920 KHz "beqt" signol is seen on the color
displcry. Notice the difference whea the AUDIO ON-
OFF switch is chonged from ON to OFF. This "beqt"

signcrl is the result oI the difference between the 4.5
MtIz qudio i-I sigmol qnd the 3.58 MtIz color i-f
sigrncl. fire "beqt" pcttern is produced from com-
merciclly broqdcqst television signcls as well qs
from those generoted by the TEI^EVISION ANALYST,
crlthough suppression oI the 3.58 MIIZ cqrrier in com-
merciol broqdcqsting subdues the effect. The "becrt"

signol cqn be used lo test the effectiveness of the 920
KHz trcp, present in oll television reeeivers (includ-
ing block qnd white sets) to filter out the "bect"

signal. The test is performed by compcning tbe
crmount of 

"beqt" present in q pcntictrlcr television
receiver with the qmount normcrlly present on other
receivers.

!
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Figure 7. Control Settings Ior Color Test with VHF Sigucl
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l8 Figure g. Block crnd white video Test Pottern qnd color Bcn Pottern superimposed
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B.  UHF S IGNAL
(See Figure g)

l . Remove the coqxiol test leqd connections from
the vhf ont. terminqls qnd connect them to the
uhf qnt. terminqls.

Set the RF SELECTOR ro the UHF position"

Set the UHF control to qn unused uh{ chqnnel on
the low end of the bqnd (chqnnel 14 to 20).

Set the chqnnel selector to gb!.

Tune the Ub!_!unl!!t control to the sqme chonnel
thqt wcs sEiffiiii the TELEVISTON eNiiGr.
The video test pottern should be disployed cnd
the qudio test tone should be heord bn ih" t"lo

vision receiver (AUDIO switch OM. Tune for the
best picture.

6. Adjust the VIDEO cnd nF ATTENUATOR controls
for the best picture. Vorying these controls hqs
the sqme effect qs with vhf Jignals.

4djytt the UHF control from the low end to the high
end of the bqnd, stopping obout every five chanrrei".
Tune the television receiver to the sdme chqnnel qt
eqch gtop. The video test pcttern and oudio test
tone should retoin the s'r'e guclity throughout the
tuning rqnge.

The COLOP 1a,st cqn be performed exactly as thqt
described for vhf signols. 

-

2.

3.

4.

5.

EEtllfiIifi;
cflAtf'|cr
t E l E c r O t

o-
U H f

ur{t,.9\.

TO UHF AI.IT

Figure 9. connections and control settings for IIIIF signcl t 9
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C. IF  SIGNAL
(See Figures l0-l l-12)

Beginning with the i-f test signol, lhe remoining
test s-ignalidescribed in the Typicql Opercting Pro-'
cedur6 require qccess to circuits in the chossis' A
schemcrtic'dicrgrom of the television receiver will
probobly be reguired Ior locating cll test points'

l. Disconnect the coqxiql test leqd lrom the uhf
ga! termincls cnd unplug the power cord oI the
television receiver.

2. Remove the bock ond cobinet of the television
receiver, cs reguired, for qccess to the chqssis'
Discble the tuner by removing the i-I input Plug
{rom the i-f omplilier or equivqlent.

3. Reopply Power with q cheqter cord.

WARNING
WHENEVER TESTING TNANSFORMERLESS
TELEVISION RECEIVERS, CONNECT A I:I
ISOLATING TRANSFORMER IN THE POWER
LINE BETWEEN TIIE TV SET AND THE AC
OUTLET. SERIOUS SHOCK MAY RESULT IF
THIS SAFETY PRECAUTION IS IGNORED. (See

Figure l0)

4. Connect the blcck test leqd lrom the GROITI{D
jock to the chcrssis of the television receiver.

5. Connect the cocrxiql test lecd to the RF iock-
Connect the block clip oI the coqxiql test lecld
to the chqssis ol the television receiver. Connect
the red clip of the coqxicl test leod to the input
of the 3rd i-I omPlifier.

6. Set the RF ATTENUATOR control to 10. The
mcximum setting oI the control is required be-
cquse the signcl is not omplilied by the lst ond
2nd i-f omplifiers.

7. Set the RF SELECTOR to the IF position. This
engqges the IF tuning control ond provides crn
i-f signol qt the RF icck.

8. Adjust the IF control to the intermediqte fre
quency (i-0 of the television receiver. Most sets
hqve o 45 MHz i-f, but some older sels operote

in the 25 MHz region. When the IF conhol is

crdiusted to the pioper frequency, theaest pct-

tern will be dispiay-ed on the screen' Tune the

IF control for the best Picture.
The VIDEO and COLOR controls hqve the sqme

effect qs with vhl snd uhf signals. If the AITDIO

rr"it"h is ON, the qudio test tone mqy or mqy not be

h.atd, depending uPon the design ol the circuit' In

"ol1r. 
-sets, 

oudio- ottd ttideo seporction- precede the

video detector qnd the qudio *ill not be heqrd' In

prccticolly oll sets, the qudio will be hecrd when

ift. i-t signol is iniected into the 3rd i-f omplifier'

9. Reduce the setting ol the RF ATTENUATOR
control until snow il present in the disploy' Note
the setting oI the control.

10. Move the red clip of the cooxiql test leqd from
the 3rd i-{ omptilier to the input of the 2nd iI
omplifier. Thd snow should disoppeor. This
demonstrqtes the omplilying cbility of the stclge'

I l. Agoin reduce the setting of the RF ATTEN-
UAfOn control until snow is present in the
disploy. Note the difference between the setting
in itep 9 qnd step ll. The diffelgnce represents
the oinount oI relqtive goin. The grecter the
difference, the greoter the goin. All cmpliliers
should exhibit goin; experience will show the
goin to be expected o{ vqrious types oI qmpli-

iiers. Note thegoin oI this stoge os typicol refer-
ence for lulure troubleshooling.

NOTE
In o few ccses, lorge differences in imped-
qnce between the two signol iniection points
produce qn indicqtion oI "opporent" loss
insteod oI goin.

12. Repect the goin meqsurement procedures for
eoih oI the i-f omplilier stoges. For eqch stoge,
move the red leod oI the coqxial test leqd one
stoge towqrd the qntennq. The mixer will ex-
hibit little gcin, but it cqn be tested by opplying
qn i-{ signol to its input.

i l7VAC
OUTLET

\ r ' , /

Ar/

20 Figure 10. ScIetY connections for Trqnsformerless Television Receiver
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Figure 12. Moking Goin Meqsurements with the IF Signcl

ManualsPlus.com

https://www.manualsplus.com/


D. VIDEO SIGNAL
(See Figure 13)

7.

8.

9.2.

l l .

3.

4 .

5.

l. Inject c vh! signol ot the @ ond
odjust for the best video test pcttern ond qudio
(perform sleps I through 13 of the VIIF Signol
Procedure).
Remove the 3rd i-f crmplifier tube. If series
filcmrents are used in the set, connect q jumper
scross the filament pins. This simulqteJ cr
trouble with symptoms oI no video qnd no qudio
(olthough normql troubleshooting procedures
Ior such c symptom would begin in the i-f sec-
tion, Ior demonstrqtion purposes we will check
the video section).
Connect the block test lead from the GROUND
jock to the chqssis ol the television receiver.
Connect the red test leod from the VIDEO jock
to the input oI the 2nd video omplifier.
Set the VIDEO control to I0. A test pcttern,
probobly unsynchronized, will qppeqr on the
screen. Since video is disployed, the trouble
must lie before the 2nd video omplifier.
It-c negqtive picture is displcryed (blccks ond
whites crre reversed), reverse the setting of the
VIDEO POIJIRITY switch.

10 .

Reduce the VIDEO control setting ustil a dim
test pottern is displcyed.
Move the red test leod to the input of the lst
video omplifier.
Reverse the setting o{ the VIDEO POLARITY
switch. A synchronized test pctten, much
dcrker thqn in step 7, should qppeor. This
demonstrqtes the ompli{ying cbility ol the lst
video cmplifier. It also shows that the houble
is locqted before the lst video omplifier.
Agoin reduce the VIDEO conhol settiag for a
dim test pottern qs obtqined in step 7. Note
the dif{erence in the control setting between
step 7 ond step l0 for q relotive indication ol
gcrin. Return the VIDEO control to the setting
used in step 7.
Move the red test leqd to the input oI the video
detector. The test pottern should <rg<nn be dis-
ployed. showing thot the trouble is located in
the i.f section.
Remove the red test leqd ond replqce the 3rd
i-t omplifier tube. II filoment pins were bridged
during test remove jumper wiie.

t2.6.
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Figrure 13. Connections qnd Control Settings {or Video Signcrl 23
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E. SYNC SIGNAL
(See Figures 14-15-16)

l .

CAUTION
In transistorized television receivers, <l
SYNC control setting of higher thcrn 10
volts (indicqted by crn qsterisk') may burn
out trqnsistors. Do not exceed this qmount

unless you <rre cbsolutely "ute the stcge
normclly operctes ct higher signcrl levels'

Leqve the vhf signql iniected qt the glg
terminqls cts in itep I 

- 
of the Video Signal

procedure.

Remove the sync sepcrotor tube from the tele-
vision receivel. If teries Iilqments qre used,

iunrper the lilcsnent pins. This simulates o

iro.,bl" with symptomi oI no verticol or hor-
izontal sync.

Set the SYNC control to 0.

Set the SYNC POLARITY switch to the positive
position.

Mqke sure the block test leqd is still connected
lrom the GROITND iock to the chassis o{ the
television receiver.

Connect the red test leqd from the SYNC icck
to the output of the SYNC seporotor.

Increqse the SYNC control setting to the vqlue
normclly used in the circuit (control is gircducted
in volts-peck-tepeok). The reguired sy-nc volt-
oge is usuclly shown on the schemqtic diagrcm
of the televilion receiver. II sync is not ob-
toined, reverse the setting of the SYNC POTAR-
ITY switch. Verticql and horizontal synchoniza-
tion will be restored, indiccrting thot the trouble
i:r before the output of the sync sepcrotor stcrge.

NOTE
Injection ol the SYNC signcl will restore
synchronizqtion to cr television receiver
only if the qntennc input signcl F- g1!9 99n-
eraied by the TETEVISION ANAIYST. Do
not qttempt to restore sync while receiving
q trqnsmitted siqncl from c locol chcrnnel.
The sYNC signdl in the TETEVISION AN-
ALYST is entirely independent oI the trqns-
mitted signcl.

10. Remove the linol video crmplifier t-ube' This

simulqtes q trouble with symptoms- of no video'
(For normql troublesho-oling technrgues' we
would Iirst iniect o VIDEO signql crt the input
of the Iincl 'iideo omplifier. The _ test pqttern
-""ta not be disployed. we would then lollow

this procedure.)

11. The blqck test lecd is still connected from the

cnouwo jock to thechqss iso f the te lev is ion
receiver.

12. connect the red test lecd from the sYNC ic-ck
to the video input element oI the picture tube
(moY be the cathode or the grid'

13. Set the SYNC control to 50.

14. SEt thE SYNC POTARITY SWitCh tO NEGATIVE
i f thes ignclgoestotheccthod-eof thepic ture
tube, to 

-pOStiM 
iI it goes to the grid'

15. Turn the verticql hold control on the television
receiver to'Eiifi;F-icture' The iniected sync
.ij""f wil produce black ond white dicAoncl
bdrs o"rot"'th. screen. This shows thct the
picture tube is ccrpoble of cccepting video
signcls.

16. Move the red test leod to the output oI the fincl
video omplilier. The dicgo{rgl bcT-s qre still
produced,'which shows thqt oll coupling devices
Lo* the finql video cmplifier to the picture tube
ore good. The trouble hqs been isolqied to the
or.db.tween the input qnd output of the finql
video omPlifier.

17. Remove the red test leqd cnd reploce the lincl
video omplifier tube. Return the SYNC control
to 0 (see CAUTION at the beginning of this pro-
cedure).

Steps 18 tluough 27 give procedures -for testing
the picture tube lnd high cmplitude video circuits
of c color television receiver.

18. Turn the COLOR control to 2. The color bqr
pottern will be superimposed on the block clnd
white test Pottern.

19. Remove the lst video omplilier tube. lumper
the lilqment pins if it is a series filcrrrent set'
This simulates cr trouble with symptoms of no
video qnd no color.

20. Check thcrt the block test leqd is still connected
from the GROUND iock to the chcssis of the tele'
vision recevier.

21. Connect the red test leqd from the SYNC jock
to the output oI the linal video cmplilier.

22. Set the SYNC contol to 50.

23. Turn the yg!!gg!.!9!g! control on the television
receiver to roll the picture- The iniected sync
signcl will produce blqck crnd white bors qcross
the screen.- This shows thqt the picture tube is
copcble ol occepting block qnd white signols.

3.

4.

6.

7.

Move the red test leqd to the input oI the sync8. Move the red test leqd to the input ol the sync
seporotor,,_ Reversg t_he SYNC POTARITY-""ltqlt
"eitittg. There will be loss of syng. This indi-
cqtes thct the trouble lies between the input ond
output of the sync sepcrotor stcrge.

9. Remove the red test leqd cnd replace the sync
seporator tube. If filoment pins were bridged
durinq test remove iumper wire. Return the
SYNC control setting to 0.

The sync signol cqn qlso be used <rs <r high cmPli-
tude video telt signol for iniection directly into the
picture tube to determine whether or not the- picture
iube is ccpcble of displ<rying cr video signol. Steps
l0 through 17 give procedures lor such q test on
block cnd white television receivers.

24

ManualsPlus.com

https://www.manualsplus.com/


24.

25.

Move the red test leod to the output of the blue
output omplifier (cqlled B-Y output omplifier on
mqny schemctics). Blue diogonol bcns will now
qppecrr on the screen, showing thqt the picture
tube is copoble of occepting blue signcls.

Move the red test leod to the output of the grreen
output cmplifier (G-Y output cmplifier). Green
diogoncl bqrs will now oppecr on the screen,
showing thct the picture 

- 
trrl. is ccpcble of

cccepting green signols.

Move the red test leqd to the output of the red
output cmplilier .!R-Y output omplilier). Red
dicgonol bqrs will now ofpecn ori the screen,
showing thqt the picture iube is ccpcUte 

-ot

cccepting red signols.

Remove the red test lecd, crnd reploce the lst
video crmplifier tube. Remove filcment iumper
wire, if used. Return the SyNC control td O (iee
the CAUTION qt the beginning of this procl_
dure). Return the COLOh confiol to ttrd Off
position.

26.

27.

TO ANTENNA
TERMINAI,S

cl{ASStS
GROUND

BLACK

VERT

HORI Z

I  S T  V I D E O
AMPL IF IER

2 N D  V I O E O
AMPLIF  IER

Figure 14. connections crnd control settings lor sync signol

25

ManualsPlus.com

https://www.manualsplus.com/


2ND VIDEO
AMPLIF IERI ST VIDEO

AMPLIF IER
FROM VIDEO

DETECTOR

Figure 15. Sync Signol cs High Amplitude Video Test
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i : FR0l.t
V I O E  O

DETECTOR

FROH
COLOR

DEMODULATOR S

l sT
V I O E O

AMPL IF IER

2ND
V I D E O

AMPL IF IER

BLUE
OUTPUT

AITIPLIF  IER

PICTURE
TUBE

GRE EN
OUTPUT

AI{PLIF  IER

Figure 16. Sync Signol os High Amplitude Video Test Signcl for Color Television Receiver
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I .

2.

F.  4 .5  MHz AND 1  KHz SIGNALS

(See Figures 17 qnd l8)

Leqve the vhf signcrr injected qt the cntenncr 7. Move the red test-leqd to the input of the lst

termincrrs qs in step r oI the video signJ qudil "t"priGt. T!" I KHz oudio tone will be

procedure. 
n step I ot the n':"" "'n":" 

H."lffi[i$i:*'1""'l]ff"]H:L:ffiiil:
iliJLffi f;"'if ":1,fiii;tff:J:?"'is3:tffi 8. y;". the red test re-c,d to the output of the qudi(

simulates cr troubre with "y*plo*, oi ,ro videJ a"t"ioi.- trt"i"-*ill be less volume (unless tht

and no audio (clthough normol- troubreshootini ior"*" control is set qt mqximum) because o

techniques lor such -cr sympto" *."ia U"qi' ii fiffi;";;ion of the yglw' control'

the i-f section, for demonstrqtion purposes we g. Adiust the @ control through its entire qd

will check the qudio section). tq"6;J-i"fi"-,""d listen for cr smooth chcng'

connect the blqck test reod from the GRouND li ffi;; dt tttt specrker' Also check for th'

iock to the s,o;,'d'a side of tt " #eo!g' ""iii f*ii*;',4:l*lt:",1n',,t"1"tt1; ll"J;if ;
toil. If the ioice coil is ungrounded, either side 

ffi;Jfiford the t'oto*" control.
will do.

Connect the red test leod lrom the I KHz ioc!.to 
I0' C^onnect the red test lecrd from the 4'5 MHz jcc

the other side ol the speoker voice coii. T# lo ftre 
input ol the qudio detector'

AUDIo oN-oFF switch mcy be in either_d; il. S-et the AIIDIO oN-oFF switch to oN' The

tion, the I KHz signor is stilr ovailobre. A'l;; rH, ""aio1o". will still be heard <rt the specke

volume I KHz audio tone wiil be heord from ptotti"g 
- 
tt'ot the oudio detector is operotin

the specker. This listening t""i "nl"l" "f."t"t properly'

operction. 
"^'o r'ervr""Y --- -r - --- 

lz. Move the red test leqd to the input of the 4

Now, connect the blqck test lecd lrom the Mtft-""""d i-I o-mpiifier' A louder I KHz qud

GROUND jcck to the chqssis oI the televisioi l"J" 
"rt."ta be heord ot the specker' This te

receiver. 
< to tne cnqssrs or ure teteYrsr 

chetks the omplifying obility of the stclge.

Connect the red test leod to the input oI the 13' 
Y:"" 

the red test lead to the input of the vidt

crudio output cmplifier. The t IGIz iudio torrl detector' The sound is still hecrd' which in<

will be heqrd qt c, louder volume. This t:'"; cotes thot the trouble is locoted in the i'f sectio

checks the obility oI the stoge to cmpliry, ord 14. Remove the red test leod ond replqce the 3

whether or not undue distoition is iirtrodrr""J i-f omplilier tube' Remove liloment iumper wi:

Uy tt. stoge. 
- 

if used'

3.

4.

5.

6.

G.  COLOR SIGNAL
(See Figures l9 and 20)

l. Lecrve the vhf signol iniected ot the qntenncr

terminqls qs in "t.p I 
'of 

the Video Signcl

procedure.

2. set the coloR control to I (color generqtor on).

ihe color bcr pottern will be superimposed on

on the block ond white test pottern'

3. Remove the lst color i-{ ompli{ier tube (this

stoge is qlso colled the lst bondpcss- omplilier
"i f"t chromq i-f cmplifier on mctny schemqtics)'
ihis "imulqtes a trouble with the symptoms of

no color, but block ond white reception is

normsl.

4. Make sure the blclck test lead is still connected

ito* the GROUND jock to the chqssis of the

television receiver.

5. connect the red test lecld from the coloR iock
to the inPut of the demodulqtors'

6. Set the coloR control to 10. A rqinbow color

p"tt.t" will -be- disployed (the rainbow color

pattern qvailoble A the COtqR icck..is not
'broken 

into color bqrs). A "bcrber pole" effecl

will be noticed in the color display in some sets

becquse there is no color synchronizotion (the

burst omPlilier hos no inPut)'

7. Move the red test leqd to the input of the 2nd

color i-f omplilier (2nd bqndposs cnnplifier or

2nd chro*q i-f cmplilier). No-color will be dis-

28

ployed becquse the color killer is not biosed

into conduction.

8. Bios the color killer into conduction-by turning

itre irrtensitv control (or its equivclent tl the

color-ffi"ircuit) to moximum. The rqinbow

color pottern will ogcin b-9 displcy.ed' without

colorcyrr". tft. col6rs will be- bfghter', which

demonstrcres ifr" *plifying obilitf of the 2nd

color i-f crrnPlifier.

g . R e d u c e t h e c o l o R c o n t r o l s e t t i n g f o r l i g h t
colors.

10. Move the red test leqd to the output of the lst

color i-f crmplifier (lst bondposs omplifier or lst

"ttio*o if Lmp[lier). A roinbow Pq!!91n with

color sync sfrould now be disPloyed' , This. dem-

onstratls thqt the burst cmplifier qnd-oscillctor

control circuitry cre oPerclting property'

It. Move the red leqd to the input of the-l-st color

i-i-omplilier. The rqinbow pcttern .will. disap-

p"ot. ih" tto.tble is known to be located be-

iween the input qnd output of the lst color i-f

omplilier.

12. Remove the red test leqd ond replqce the lst

color i-f qmplifier tube. Reodjust the iqlensity

control (or iis equivolent in the color killer cir-

cuit) Ior no coloi during block cnd white only

recePtion.
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1 3 .

1 4 .

15 .

Remove the burst omplilier tube. This simulqtes
cr trouble with symptoms of no color sync
("bqrber pole" effect).

Connect the red test leqd from the COLOR jock
to the input of the oscillotor control (or cruto
mqtic phose control) stoge.

Set the COLOR control to 10. Color sync should
be restored.

Set the COLOR control to l.

Move the red test leqd to the input oI the burst
omplifier. Color sync is lost. The trouble is
isoloted to the burst omplifier or the horizontal
flybock pulse input pcth.

Remove the red test leqd cnd replqce the burst
omplifier tube. Return the COTOR control to
the OFF position.

16.
17 .

t8.

JP
SPEAKER

Figtue 17. Connections {or I KIIZ Signcrl
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H. BIAS VOLTAGE
(See Figues 2l-22-231

The biqs voltoge is cr low dc voltoge source, suit-
oble lor substitution in cgc (qutomotic Aoin control)
circuits, color oscillqtor control circuits, q{c (cuto-
mqtic frequency control) circuit lor horizontol oscil-
lqtors, oft (qutomqtic fine tuning) circuits, fine tuning
indicqtor circuits, dc ompliliers qnd regulotors, qnd
similqr dc circuits in television receivers. The low
impedonce bios signol "tqkes 

over" from the normql
signol-when it is injected. Testing of circuits is per-
formgd by odjusting the biqs voltcge ond observing
its effect.

The bics voltoge is obtcined from cr "flooting"

power supply thqt cqn be re{erenced to ony dc
voltoge desired, or chqssis ground, by connettion
of test leods. Positive or negotive voltoge is obtained
by proper leqd connection.

CAUTION
In trqnsistorized circuits, too much biqs volt-
crge ccrn eosily ond instontoneously burn
out cr trcrnsistor. Do not exceed the osterisk
(t), which is locqted ot 12.5 volts on the
BIAS control, unless you crre obsolutely
sure the trqnsistor requires more voltoge
for normol operotion. As cr preccution, sl-
wcrys return the BIAS control to 0 before
chcnging the voltoge injection point qnd
when not being used.

Steps I through 7 demonstrqte the use of the bios
voltoge to test the ogc circuit ol cr vqcuum tube
television receiver.

l. Leqve the vh{ signol iniected ot the qntennc
terminqls qs in step I of the Video Signot
procedure.

2. Connect the block test leod from the pOSITM
BIAS j-ock to the ogc reference (usuclly chqssis
ground).

3. Connect the red test leod from the NEGATM
BIAS jcck to the ogc line.

4. Adjust the BIAS control for the best picture on
the television receiver.

5. Turn the BIAS contol toword 0. Contrast will
increqse, then the picture will distort.

6. Turn the BIAS control towqrd 25. conbcst will
decreqse, the picture will get dim, cnd fincliy
discppeor.

7 - Remove the test leqds. Turn the BIAS control
to 0.

In vqcuum tube circuits, agc is clwcys o negctive
voltoge which is opplied to tfre grids of the rf-crnd i-f
omplifiers to control-the goin oI 

-those 
stoges. when

the voltqge qpproqches_ iero, goin is ver/high. If a
ttlglg signcl is.opp[gd in thil conditionl rhe-sroges
will be overlooded. The signol will be clipped cqus-
ing over-contrqst, distortio., ond loss of "yri". When
the voltoge_ il increqsed, the goin of the'stcAes de_
creqses ond the picture becomLs weaker. Noimally,
ct 6 to 12 volts,-the picture discppeqrs entirely bl-
cquse the omplifiers qre completeiy cut off.

Steps 8 through 17 demonstrqte the use of the biqs
voltcrge in on ogc circuit of c trqnsistorized televisioa
receiver.

Leqve the vhf signol injected inlo the crntennq
terminqls qs in step I of the Video Sigaol
procedure.

Set the BIAS control to 0.

For testing ogc crction in a PNP trcmsistor, con-
nect the block test lecd from the POSITIVE
BIAS jcck to the emitter of the cnnplifier. This is
the reference point.

Connect the red test lecd from the NEGATTVE
BIAS jock to the cgc line.

CAUTION
Always try to connect so thcrt the resistor is
loccted between the point of connection qnd
the base of the tronsistor. There is usuolly
only q Iew tenths of q volt difference of
potentiol between the bqse cnd emitter. The
resistor will qbsorb much of the voltcge
difference qnd permit a wider adiustnent
rqnge for the BIAS control without burning
out the trqnsistor.

12. Th. picture will probcbly discrppecn beccruse
the trqnsistor is cut off. Turn thC BIAS contol
clockwise qnd note thot the test pcttern will
reqppeqr, get dqrker, then distort crnd lose spe.
Do not increqse the setting beyond 

'the

qsterisk (.) mark.

13. Return the BIAS control setting to 0.

14. For testing ogc qction in qn MN trqnsistor,
connect the block test lecrd from the NEGATftTE
BIAS jock to the emitter of the cmplilier (chcssis
ground mqy be used if the emittei is connected
to ground through q smqll resistqnce).

15. Connect the red test lecd from the pOSITM
BIAS jcck to the ogc line (see the CAUTION
qlter step I l). The picture will be blonk because
the trqnsistor is cui off.

16. Increase the setting of the BIAS control and
note the effect upon the displcy. The test pot_
tern will reqppeqr, glet dcrrker, ihen distort ond
lose sync. Do not increqse the setting beyond
the qsterisk (.) mqrk.

17. Remove the test leqds qnd return the BIAS
control to 0.

In trqnsistorized circuits cac is a lorward biqs. In
PNP tronsistors the bqse is negotive with respect to
the emitter to produce forwqrd biqs. In NPN iiansis-
tors, the bose is positive with respect to the emitter.
At zero potenticl difference, the tlansistor is cut off
ond no picture oppecrrs. As the forword bics is in-
creosed, the goin increoses until overloading occurs.

B.

9.

10.

l l .
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Steps l8 through 23 demonstrqte the use of the

biqs ioltcAe in oi oc" (qutomqtic color control) cir'

cuit of q color television receiver.

18. With vhf signol iniected qt the qntenncr termi-

n<rls qs in s-tep 8, set the COLOR control to l'
The color bqr pcttern will be superimposed on
the video test Pattern.

19. Set the BIAS control to 0.

20. If a vqcuum tube circuit, connect the blqck test
leod from the POSITTVE BIAS iock to the chas-
sis of the television receiver. I{ on t''tPN ban-
sistor is used qs the lst color i-I crmplifier,
connect the block test leod lrom the NEGATIVE
BIAS jock to the emitter of the lst color i-I ompli-
fier. Ii c PNP trqnsistor is used qs the lst color
i-f cmplifier, connect the blqck test leqd from the
POSITruE BIAS iock to the emitter ol thot stoge.
Il it is uncertqin whether qn NPN or PNP trqn-

sistor is being used, an NPN trqnsistor will use

o positive coilector source voltcae crnd o PNP

trqnsistor will use o negotive collector source

voltcge.

21. connect the red test lead from the other BIAS

iqck to the qcc line. In cr vqcuum tube circuit,

ifrrtr will be brilliont color. In trqnsistorized
circuits, there will be no color'

22, Increqse the BIAS control setting cnd note the

eflect uPon the color. In the vqcuum tube cir-

cuit, colbr will decreose and cut off os the setting

is increosed. In the trqnsistorized circuit, color

will increqse os the setting is increosed' (Do not

exceed the qsterisk (.) mark.)

29. Remove the test leqds irom the BIAS jocks, re'
turn the BIAS control to 0, qnd return the
COLOR control to OFF.

The biqs signol cqn be used to test -mony other dc

circuits in teldvision receivers by similqr procedures.

3rd  IF
AHPL IF  IER

2nd IF
AMPL IF IER

l s t  I F
AI{PLIF IER

34
Figure 21. Biqs Voltoge Connections for AGC Circuit in Vqcuum Tube Television Receiver
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Figure 22. Bias Voltoge Connections {or AGC Circuit in Tronsistorized Television Receiver
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Figure 23. Bics Voltoge Connection for Automcrtic Color Control (ACO Circuit
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Troubleshooting verticql circuits with the TELEVI-
SION ANALYST is eqsily occomplished by the use
ol VERTICAL GRID DRIVE ond VERTICAL PTATE
DRM. The VERTICAL GRID DRIVE signcl is de-
signed to srlb:tilg_tq Jgt the_ signol driving-the output
ompli{ier. ffERTICAL PLATE DRIVE is-covered in
qnother section of this mqnuql.)

The VERTICAL GRID DRIVE output of rhe AN-
ALYST is adjustoble in omplitude to better mqtch a
wider vcriety of receivers. When using the output,
the control is normolly set to holl of the setting ind
cqn be odjusted if necesscrry to {ill out the rqs-ter oI
the receiver under test.

l. Inject the vhf signol ot the qntennq terminqls oI
the receiver.

2. Disoble vertical oscillotor in receiver. This cqn
be done by removing verticql oscillqtor tube or
shorting the grid qnd cqthode of the oscillqtor.

3. Connect block ground leod from the TELEVI-
SION ANALYST to the chqssis of the television
receiver.

4. Connect red lecd {rom VERTICAT GRID DRIVE
jock to the grid of the verticcl output tube.

5. Set AMPLITUDE control to opproximotely holf
ol the lull setting while noting-on the scredn thot
verticql dellection hqs been restored. The dellec-
tion moy - not be linecn but it is odequqte for
proving thot the TELEVISION ANALYST ccrn
substitute {or a missing signol.

6. Restore proper operotion of verticql oscillqtor
(reinsert tube or remove grid to cqthode short).

In the crbove test we simulated o typicql service
problem (no 

_verticol sweepl Since v&fical sweep
wcrs restored when the VERTICAL GRID DRIVE
pulse wtrs- cpplied-to- the gnd of the verticol output
tube we pinpointed the trouble to the verticcl os-cil-
lcrtor since the verticcl output tube, vertical output
trqnslormer qnd v_erticcrl yoke windings must 

-be

Iunctioning properly in order to restore vertical
sweep with the pulse from the TELEVISION AN-
AIYST. When servicing q television receiver if the
VERTICAL GRID DRIVE pulse does not restore

I .  VERTICAL GRID DRIVE SIGNAL
(See Figure 24)

VERTICAL SOLID STATE SWEEP DRIVE
(See Figrtue 24a)

verticql sweep the VERTICAL PLATE DRIVE qnd the
SOLID STATE SWEEP DRIVE will pinpoint the defec-
tive stoge qnd, in many ccses, the exqct component
which is defective.

VERTICAL MULTIVIBRATOR

The second verticql osciilqtor system which hqs
been widely used is the multivibrqtor. This consists
of qn integrcrting network, q verticcl multivibrqtor,
qnd q verticsl output tube, etc.

l. Disqble &e multivibrqtor by opening leedback
pqth from omplifier.

NOTE
This multivibrstor feedbcck pcth usuclly
consists of one or two copccitors from the
amplifier plote circuit, to the oscillctor grrid
circuit.

2. Connect blqck lecd from GROT ND jcck of Alt[-
ALYST to chqssis grround of receiver.

3. Connect red lecd Irom VERTICAI GruD Dru\fE
jock to the grid of vertical output ornplifier.

4. If verticql sweep occurs on the screen of the
receiver the ouput cmplifier, output trcmsformer
and verticol yoke can be qssumed to be okay.
The sweep mqy not be lineqr cnd the rqster mcry
not lill tbe entire screen qrec but it ccn ba
judged guolitctively. II sweep does occur <rs
noted qbove, the trouble must be elsewhere in
the system.

5. Connect leod Irom SOTID STATE SWEEP DRIVE
jock to grid oI the oscillqtor. NOTE-VERTICAI
GRID DRIVE jack connot be used becquse it will
reqch the grid of the verticol cmplifier with in-
correct polarity.)

If the circuit fuom grid of the oscillqtor to the de-
llection yoke is functioning properly the imcAe will
show sweep on the screen. The sweep mqy not be
lineqr but will prove the cbility of the oscillcrtor to
pqss the verticql pulse. This test will determine
whether the defect is in the oscillctor crnd routine
troubleshooting is necessary to further isolote delec-
tive components.

Transistorized vertical deflection circuit troubres
cqn be isolqted by using the SOLID STATE SWEEP
DRM output signcl.

Vertical solid stqte sweep drive is designed to sub-
stitute lor q missing drive-signql to the 

-bcse 
of the

output trqnsistor or Eqnsistors, from the driver or oa-
cillqtor. Troubleshootinq usins the VERTICAL SOLID
STATE SWEEP DRI\IE bugui is ourtined below:

l. Leqve the vhl signol injected ct the qntennc ter-
minsls qs in step I of the video signcl procedure.

2. Disconnect power source to receiver.
3. Connect red lead from SOLID STATE SWEEP

DRIVE- jcck to the bqse of the verticql output
omplifier trqnsistor. HORIZ OFF VERT switcli in
the.VERT position.

4. Connect blqck lecd from GROUND jcck to
chqssis ground of receiver.

7.

5. Set AMPtITttDE control to mq:dmum rotation.
6. Reopply power to receiver. If verticql dellection

is produced the verticql output cmplifier tran-
sistor is good. Go to step 7.
Disconnect power source to receiver. Remove
red test leqd from the bcrse oI the verticql output
cmpli{ier trqnsistor qnd connect to the bcse of
the driver bqnsistor. Set AMPTITIIDE to qpprox-
imctely % rotction.
Reopply power to receiver. If verticql dellection
1; produced the verticql driver transistor is good.
Go to step 9.
Disconnect power source to receiver. Remove
red test lecd from the bqse of the vertical driver
trqnsistor ond connect to the bqse oI the oscil-
lqtor trc'nsistor. Set AMPTITUDE to opprox. rA
rotstion.

8.

9.
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Figure 24. Connections for verticql Grid Drive signol
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Horizontql deflection troubles ccrn be isolcted
using_the HORIZ GRID DRM or HORIZONTAL
PLATE DRIVE outputs. (Horizontol plote drive is
covered in qnother section of this moiuol.)

Horizontql grid drive is designed to substitute for
c missing or_ distorted driving signol to the horizontql
output cmplifier. (cAurIoN - A receiver should
never 

!e opergted without q_ proper driving signci
cpplied to the horizontcl ompliiier. These crirpliiiers
qre normoily operqted Closs "C" qnd excessiie cur-
rent drqin cnd overhecting will occur when the
-{ti"jlg:_i_gl_"_l i s o b s e n t. ) Tr o u bl e s ho o t i n g u s i n g th e
HoRIzoNTAL GRID DRIVE jock is outliied belo*':

CAUTION
Do not use the HORIZ GRID DRM jock
signol in trqnsistorized television receivers.

l. Leqve the vh{ signol injected qt the ontennq
terminqls qs in step I of the Video Signcl pro
cedure.

2. Disconnect power source to receiver.
Remove the horizontcrl oscillqtor tube or other_
wise disoble the oscillqtor. This simulates q
trouble with symptoms of no rqster.
Remove plote ccp from high voltage rectifier.
Corrnect ligt voltoge -indicqtor lcmp to the in-
sulqted wire going to the plote cop disconnected
in Step 4.
Connect red lecd from HORIZONTAL GRID
DRM jock to the grid of the horizontqt ompiiiier.
Connect block leod from GROUND jcck to
chqssis ground of receiver.

I .  HORIZONTAL GRID DRIVE SIGNAL
(See Figure 25)

HORIZONTAL SOLID STATE SWEEP DRIVE
(See Figure 25a)

8. Recpply power to receiver. If lomp glows, it
indicotes the presence oI high ievei RF pubes
9n th_g -plote ccp leod of the high voltoge recti-
fier. I{ lcmp-does not glow, no dF is presint cnd
trouble hos been isolqted to horizontcl cmplifier
or flybcck transformer. Step 9 qnd l0 qre not
neces,eory ond analyzing components in hori-
zontql omplilier or Ilybock shouJd determine
defect.

9. Turn off power to receiver cmd reconnect the
leod to the plcte of the high voltoge rectifier thot
wqs disconnected in step 2.

10. Reopply _power. If the high voltage indicator
remqins lit,-high voltcAe should be present qnd
dellection should be observed on thd fqce oI the
CRT (no dellection on the CRT wilh the high volt-
og-e indicatgl lomp lit indicqtes q delective high
voltage rectifier circuit).

If cpplicqtion of a driving pulse to the horizontql
cmplifier resulted in restorin-g operction to the re
ceiver, the trouble must lie in tf,e fiorizontql oscillqtor
circuit.

Troubles such qs oscillqtor off fregnency, decd or
weqk oscillotor mqy be isolcted in ihis nianner.

Horizontal multivibrstor circuits mqr qlso be tested
using the horizontql grid drive. The procedure is sim-
ilcn to troubleshooting vertical mutfrvibrqtors. Eoch
section oI the horizontql multivibrator cqn be tested
sepcrotely to determine which section is crt fault.

Multivibrqtors must hqve the qbility to amplify.
Therelore, if signol injection is ,sed- througli tlie
multivibrqtor, q specilic point oI lqilure cirn be
determined.

3.

4.
5.

6.

7.

Trqnsistorized horizontol deflection circuit troubles
cqn be isolqted by using the soLID STATE swEEp
DRM output signal.

Horizontql solid.stqte s_weep drive is designed to
substitute for q missing drive signcl to itt" 6"se of
the-otrtput trqnsistor or trqnsistor-s, from the diivers,
buffer or oscillcrtor. Troublesbooting 'sing th" uri-
::?!"1 solid stqte sweep drive output I ouilined
below:

l. Leqve the vhI signol injected qt the qntennq
terminqls as in step I of-the Video Signal pro-
cedure.

2. Disconnect power source to receiver.
3' Remove plcte cop from high voltoge rectifier.
4. Connect hiqh voltage indicotor lomp to the in-

suloted wir6 going t6 the ft"t. ccp disconnected
in Step 3.

5. Connect red leod from SOLID STATE SWEEP
DRIVE jock to the bqse of the horizontqr output
omplifier_trqnsistor. HoRIz oFF vEnr swiich
in the HORIZ position. AMPLITUDE control
should be set to 3A o{ full rotqtion.

6. Connect block leod from GROUND jcck to
chassis gnound of receivei.

7. Reapply power to receiver. If lomp glows, it

indicates the presence of high level RF pulses
9n the plcte ccp lecd of the high voltoge recti-
fier. If lomp does not glow, no RF is present qnd
trouble hqs been isolqted to horizontol cmplifier
or flybock trqnsformer. Step 8 qnd g qre not
necessqry ond cnolyzing components in hori-
z_ontql omplilier or llybock should determine
defect.

8. Turn off power to receiver cmd reconnect the
leod to the plote of the high voltage rectifier thst
was disconnected in step 3.

9. Recpply -power. If the high voltoge indicqtor
remqins lit,_ high voltoge should be present qnd
deflection should be observed on the fcce of the
CRT (no dellection on the CRT with the high volt-
og_e indicatgl lamp lit indicates q delective high
voltcge rectifier circuit).

If qpplicotion of q driving pulse to the horizontql
omplilier resulted in restoring operotion to the re-
ceiver, the trouble must lie in the horizontar oscir-
lator, buffer or driver.

Re_peot steps I through 9 for the driver, buf{er qnd

:::tll*g5 using_ c slightly lower setting of the AM-
PLITUDE control for elchstoge precediig the output
omplifier.
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Figure 25. Connections lor Horizontql Grid Drive signol
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K. VERTICAL PLATE DRIVE SIGNAL
(See Figure 26)

l .

2.

Leqve the vhl signcl injected qt the qntennq cs
in step I of the Video Signol procedure.

Remove lrwer from the television receiver.

WANNING
Disconnect power before moking connec-
tions. High voltcAe is present in this circuit.

Remove the verticcl output omplilier tube. This
simulqtes o trouble with symptoms ol no verticol
deflection.

Connect the blcck test lecd {rom the GROIIND
jock to the chcrssis o{ the television receiver.

Connect the red test leod from the PLATE DRM
jock to the plote pin of the tube socket from

which the vertical output cmplifier tube wcs
removed.

Plqce the HORIZOFF-VERT switch in the VERT
position.

Apply power to the television receiver. Verticql
sweep will be provided. It mcry be non-linecn,
but its operotion qroves thot the vertical output
trqnsformer ond dellection eoils cre opercting.
The AMPTITUDE control odiusts the size oI the
pottern.

Remove power from the receiver, remove the
red test leqd, replcce the verticcl output cmrpli-
fier tube, qnd return the HORIZOFF-VERT swiich
to OFF.

TO VERT
DEFLECTION

C O I L S

VERT OUTPUT
TRANSFORMER

6.

7.

8.

3.

4.

5.

FRO}4
VERT
S Y N C

B+

Figrrre 26. coanections lor verticol plqte Drive signcrl
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L. HORIZONTAL PLATE DRIVE SIGNAL AND BOOST INOICATOR
(See Figure 27)

5.

6.

7.

8.

9.

l .

3.

WARNING

Disconnect Power belore moking connec-
tions. High voltcAe is present in this circuit.

Leqve the vhf signol iniected ct the qntenncr cs
in step I oI the Video Signol procedure.

2. Remove power from the television receiver.

Remove the plate cqP Irom the horizontql output
cmplilier tube. Thii simulstes cr trouble with
symptoms of no rqster. II the tube does not
hirv6 c plcte cop, disconnect the plote leod Irom
the tube socket.

Connect the block test leqd lrom the GROITND
jock to the chqssis of the television receiver.

Connect the red test leqd from the PLATE DRIVE
jcck to the plcrte lecrd thcrt was removed from

ihe horizontol outPut omPlifier.

Plqce the HORIZ-OFF-VERT switch in the HORIZ
position.

Apply power to the television receiver' Hori'

zontctj sweeP will be restored.

The BOOST INDICATOR lamp will light show'
ing thot B* boost voltoge is being developed'

Remove power from the television receiver, re'
move thared test leqd. reploce the plote connec-
tion to the horizontql output cmplifier tube, old
return the HORIZ-OFF-VERT switch to the OFF
position.

4. Connect the blqck test leqd from the GROUND
jock to the chqssis of the television receiver.

5. Connect red leod from KEYING PULSE to the
point from which llybcck connection was dis-
Lonnected in step 3 above. If normal operation
of the receiver iJ restored by substituting signol
{rom keying pulse iock, you con qssume the
defect is noicoused by lcrck of keying pulse ond
routine voltoge ond resistqnce tests should then
be mqde to locote defective pcnts or circuit.

CAUTION
Do not use the KEYING PULSE in trqnsistor'
ized circuits. The peck voltcge (400 volts)
fcr exceeds the brelkdown voltage for most
transistor circuits. Determine the normql
opercting pulse voltoge-Irom the schemctic
diogrom-for the television receiver' Often
the 

-SYNC 
pulse ccln be used in solid stcrte

circuits ond tube type circuits reguiring less
than 400V peok topeok. Most blonAing-cir-
cuits for excunple uie c pulse of 65V peok to
peok. This mcy be tested with the SYNC
putse output hom the Anolyst' Use.lhe. q1o-
ledure a-s outlined qbove except thct the
SYNC pulse is used instecrd of the KEYING
PIJLSE.

4.

M. KEYING PULSE
(See Figure 28)

Some circuits in q TV receiver qre biosed to cut circuits in the chromq section of q color receive

off cnd operote only during the retroce period. These typicol examples.

circuits tACC-glanker-Burst ctmP., etc.) qre turned l. Leqve the vh' siqnql iniected qt the clntenn,

il,SJnl"t;Sirti"f',ffiJ:T"5:1:H:T::int 
minars qs in 'r"p'i of tt'E videosisnalproce

biqs qnd ollow ihe ciicuits to operote. The KEYING 2. Remove power from the television receivet
pIItSE provides o pulse (opproximotely 400V peok 3. Unsoldef the connection fro_m Ilybock trqns
to peok) thot may 6e used to test these circuits" er to the circuit to be tested.

AGC

l. Leqve the vhf signol iniected qt the qntenns ter-
minqls qs in step I oI the Video Signol procedure.

2. Remove power lrom the television receiver.

3. Unsolder the connection from the flybock trcrns'
Iormer to the cgc keYer stcge.

4. Reopply power; the picture will hqve too much
contrqst qnd be overloqded.

5. Connect the block test leqd lrom the GROITND
jock to the chossis oI the television receiver.

6. Connect the red test leod from the KEYING
PUTSE iock to the plcte of the ogc keyer tube.
The picture will return to normal.

7. Remove the red test leod, qnd reploce the con-
nection from the llybock trqnslormer to the cgc
keyer stage.

OTHER USES OF KEYING PULSE
The KEYING PULSE cqn be used to test other cir-

cuits requiring c high level pulse with occurs crt
llybock. Color killer. burst crmplifier, qnd blonker
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Figure 27. Connections lor Horizontol Plote Drive Signol qnd B* Boost Indicqtor
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COAXIAL TEST LEAD

ilf
VERTICAL

YOKE

VERTICAL
OUTPUT

Figure 29. Connections for Verticcl Yoke Test Sigrncl

Figure 30. Displcy Developed Using Verticql Yoke Test Signol
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N. VERTICAL YOKE TEST
(See Figures 29 cnd 30)

l .

2.

3.

4.

Leqve the vhf signol injected qt the crntennc ter-
minals os in step I of the Video Signol procedure.

Remove power lrom the television receiver.

Disconnect the leods from the verticol deflection
yoke.

Connect the block test leod from the GROUND
jock to one side ol the verticql deflection yoke.

5. Connect the red test leqd from the SOLID STATE

SWEEP DRM jock to the other side of the ver-
ticol deflection yoke.

Turn the television receiver on.

Place the HORIZ-OFF-VERT switch in the VERT
position.

Adjust the AMPIITUDE control for full sweeP.

Remove power, disconnect the test leads, qnd r+
connect the verticol yoke.

6.
7.

8.

9.

Do not use this yoke test on verticql windings.
Erroneous results will be obtoined.

l. With the coxiql test cqble connected, turn the
CALIBRATE control clockwise until the TEST
INDICATOR lcmp comes on; then turn slowly
clockwise to the point where the TEST INDI-
CATOR lomp bcrely goes off.

2. Remove power from the television receiver.

3. Disconnect the plcte caps from the horizontql out-
put tube ond the high voltcge rectifier.

4. Clip the block lecd oI the cocxicrl test cable to the
ccp thct wqs removed foom the horizontol output
tube. Clip the red leod of the cocrxial test cqble
to the ccp thct wqs removed from the high voltcAe

O. FLYBACK YOKE TEST SIGNAL
(See Figure 3l)

P. HIGH VOLTAGE TEST
(See Figure 32)

rectilier.
II the TEST INDICATOR lcmp glows, this indicates

q short in the windings of the flybock trcnrslormer
(or the horizontql dellection yoke which is connected
crcross the llybock transformer; on some televisiou
receivers q width coil is qlso connected in pcrcllel
with the llyback trcrnslormer). It will respond fo cs
Iittle os one shorted turn.

5. If the TEST INDICATOR lcmrp glows during the
test, disconnect the horizontcl deflection yoke cmd
width coil, one crt q time, crnd rePest the test until
the fcrulty component is loccted.

6. Remove the coqxicl test lecd and reconnect all
circuits in the television receiver. Return the
CALIBRATE control to off.

l .

2 .

3.

4.

5.

Remove power from the television receiver.

Clip the high voltoge probe qround the insulcrted
wire thqt connects to the plote ccp of the high
voltcge rectifier.

Remove the plate cop lrom the high voltoge rec-
tifier tube.

Reopply power to the teievision receiver.

It high voltcAe rI is present, the bulb in the high
voltoge pro_be will light. This proves thot the high
volt-oge is being developed properly in the Ily-
bock trqnslormer.

Agoin remove power from the television receiver.

Replcce the plcte c<rp on the high voltage rectifier
tube.

Reopply power. If the bulb is still lit, the entire
high voltoge circuit is good. II the bulb goes oul
there is q short circuit in the dc output pcth of the
rectilier. The short kills the high voltcAe r{ oscil-
lations.

Remove power from television receiver and re
move the high voltcge probe.

6.

7.

8.

9.
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TROUBLESHOOTING TECHNISUES

A' BAsrc t'nl::: 
t:H:]'tt'Ytli3$ 

rEcHNrouEs

The signql substitution method of troubleshootiag
y:9q _ !h9 signols genercted by the TELEVISION
ANALYST qnd injects them into & television receiver.
The_signql substitutes for the missing signal in the
mqlfunctioning television receiver ond restores oper-
qtion. The sigiol is usuolly injected neqrest the iic-
ture tube, then moved one stoge qt q time towond
the qntennq until signol injection does not restore
operction. The defective stoge hos then been locqted.

.Every-television receiver hqs mqny different types
oI sig-ncE_pre_sent qt vqrious stcgeJ throughoui itre
set. The TELEVISION ANALYST generotes- lS tlpes
of. signals, most of them odjustoble in omplitud",
which permits substitution of the correct siincl ot
qlmost ony point in ony television receiver. 

-Figure

33 shows q block diogiom ol c typicol blcck 
-ond

white television receiver. It illustrcrids 23 typiccl sig-
nol injection points thqt mcry be used for i6ccting a
defective stage. Figure 35 ilfustrqtes q tqnsistoriiea
color television receiver with 45 typiccl signol injec-
tiql_ points. To successfully use 

-the 
TEI^EVISIbN

ANALYST, you need only to know which signol to
inject qt eqch $oge ond the opproximote om-plitude
of the signol. The sleps in the Troubleshootiig pre
cedures section of this manuql give you the "fecitic
inlormqtion for such signol injeciion. it is permissible
to simultcneously use crs mony outputs oi necesscry
to restore proper operotion.

. Th". bqsic- procedure Ior troubleshooting by the
siq_nol substitution method moy be summirized qs
follows:

l. First, the symptoms qre qnclyzed to determine
the group of stcAes that shoula Ue checked. A
eomplete section of this mqnuol is devoted to
onclyzing symptoms.

2. A signol _of the proper type is iniected into the
suspected stcAe furthest {iom the qntennc.

3. Il proper operction is restored, o signcl is injected
into the next stcAe necuer the qntennq. Ite
proper !yp" snd level of signql must be iniected
to simulqte normql operating conditions in each
stcA_e. This stcAe-by-itcae injection is continued
until c point is fourrd whLre jignat iniection does
not restore proper operction. The defective stoge
is now locqted.

4. Inject the _ signcl qt eqch component thot is in
series with t\" signcl pqth (Juch qs coupling
ecpocitors qnd transformers) until the troubt6 rci
been isoloted to qs smqll crn qrec os possible.

6. If the specific defective component has not al-
reody been determined, q minimum number of
voltoge qnd resistqnce checks will locate the
trouble.

When you become more fcrmilicn with the instru-
ment, you mqy wish to skip stoges qnd check q com-
plete section qt a time. The TELEVISION ANATYST
then becomes even more of q time sqver and q more
prolitoble servicing insbument.

To lurther explcin the signcl substitution tech-
nique, c typicol excmple follows (refer to Figure 33):

l. A vhf signol is injected ct the ontennq terminclg
(point 9) cnd'the symptoms are anqlyzed. Symg
toms: no video, qudio normql, rqster normcl.
These symptoms tell us that the horizontql and
high voltoge sections are opercting becdrse rqs-
ter is present. Since sound is norrrql, we ccn
qssume thqt all stcAes from the antenna to the
video detector cre opercting. The stcaes thcrt
reguire checking cre the picture tube, 2nd video
omplilier, qnd lst video cmplilier.

2. A high cmplitude_sync signol is injected directly
into the picture tube (point l) and video bcrs qre
disployed on the screen. This proves thcrt the pic-
ture tube is good.

3. Mqximum video signql is injected ct the input to
the 2nd video omplifier (point 21. A test pcrttern
is {isplcyed on the screen. This proves tlat the
2nd video omplilier is good.

The video signcl omplitude is reduced until the
pictur_e is bcrely visible. (The next step will iniect the
sign_cl ot the lst video omplifier. If ii crnplilies nor-
molly, it should provide q much sbongrer picture
when the signol is cpplied to it).

Iniect the low level video signncl crt the input of the
lst video omplilier (point 3). fhe test pcttenr discrp
peqrs en-tirel_y. We hcrve found the defective stcrgl.
The trouble lies between the input of the lst vid-eo
cmplifier qnd the input of the 2nd video cnnplifier.

4. Rgfg to fi-gure 34 which is a schemctic dicgrrcm
oI the defective stage. Iniect 66piislrrrn iiaeo
signcl_ct point 24. The test pcttem is canin dis-
played, This proves thqt the coupling ccrpacitor
is good.

Inject mcnrimum video signcl ct the plate of the
lst v_ideo_cmplifier (point 2B)-. The test pittern is still
displcyed_. This mecrns that the cmplitter tube VI is
not providing cl output sigrncl. The fube hos clrecdy
been tested qnd found to 

-be 
good.

5. VoltcAe meqsurements show plcte voltcAe nor-
mql, but screen voltcge is iero. A resistqnce
check shows thct C4 is shorted.

-r+_
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B. TROUBLESHOOTING TRANSISTOR STAGES
(See Figrures 35-36-37)

Trqnsistor stcges ctre essentiolly equivalent to
vqcuum tube stoges. The emitter is equivolent to the
cqthode, the bcs-e is equivcient to the control grid,
ond the collector is equivolent to the plote. One
diflerence which should be noted thqt directly con-
cerns signol substitution troubleshooting techniques
is the different biosing. Vqcuum tubes olwoys use
negotive biqs on the control grid. Trqnsistors use
forwcnd biqs; thqt is, the bqse is positive in respect
to the emitter in NPN trqnsistors ond negotive in PNP
trqnsistors. The bicrsing voltoge lor trqnsistors, os
well qs the collector voltqge, is normolly much lower
thqn in equivqlent vqcuum fube stcges. Tronsistor
stoges usuolly hcrve low input qnd output _ilqpg
dqnces compcned to vqcuum tubes. The TETEVI-
SION ANALYST uses low impedqnce signols which
ore well suited lor injection into trqnsistorized or
vcrcuum tube circuits,

Unlike vccuum tube circuits, trqnsistors ccnnot
normolly be plucked from q socket ond cr new one
substituted. A complete stcgeby-stoge troubleshoot-
ing procedure is required. The TETEVISION ANAI-
YST ond the signol substitution technique qre essen-
ticrl for efficient troubleshooting of trqnsistor stoges.

There crre some precqutions thqt must be tqken
for trcrnsistor stoges thqt qre not necessqry in vcrcu-
um tube circuits. First, transistors qre very vulner-
oble to trqnsient voltage spikes qnd shorts. Cqreless
or rqndom use o{ test probes will undoubtedly cquse
trouble in this respect. The sqlest method for pr+
venting trqnsient voltoges from dcmoging tronsistors
is to turn off the television receiver while moking
qnd removing test connections.

A short cqn eqsily burn out q trqnsistor. Trqn-
sistors qre especiolly vulnerqble to q short between
the bqse ond the collector. Since the components qre

usuolly very smcll compqred to equivqlent vccuum
tube circuit components, ccne must be exercised to
prevent shorting transistor leods to other circuits
with the tip ol the test probe. Use the minioture tips
when servicing trqnsistorized circuits with the TELE-
VISION ANALYST.

Remember this one importont preccution when
using signcl iniection in trcmsistor stoges: fOO
MUCH VOLT AGE WILL BURIV OUT A TRANSTSTOR.
This is especiolly true when too much voltoge is
opplied qcross the bqse-emitter junction. Such cppli-
cqtions, even occidentcrlly for only q frqction of <r
second, will- breqk down the bose-emitter iunction
qnd the trqnsistor will hove to be reploced. Most of
the output signcls from the TELEVISION ANATYST
can be used in tronsistor stages, even of maximum
omplitude. Precqution must be used only with the
Iollowing output signcls:

l. Do not use the HORIZ GRID DRnfE output in
trqnsistorized circuits.

2. Use the sync output qt low level in trcrnsistorized
circuits. ftt. qsferisk (') on the SYNC control
setting represents the highest level (10 volts pecrk-
to-peok) ihot should be used unless- you hove
chlcked the mqnufqcturer's dqtq and qre qbso-

lutely sure thqt higher levels <rre normolly used
in the circuit.

3. Use the BiAS voltcAe qt low level in trqnsistorized
circuits. The qsterisk (") on the BIAS control set-
ting represents the highest level (12.5 volts) thct
shduld- be used unlels you hqve checked the
mqnu{qcturer's dqtq qnd qre qbsolutely sure thot
higher levels sre normolly used in the circuit.

When injecting sync signols, we recommend that
you mcke it o hqbit to keep the SYNC control ct 0
when not in use. Then, if you hoppen to moke q

circuit connection belore you odiust the level, it will
not burn out a trcrnsistor. After infecting the sync
signol, mqke sure the omplitude is reduced to q sqle
level before chonging the point of iniection. A sqfe
level in one circuit mqy not be sqle in crnother cir-
cuit. When possible, select qn iniection point thot
will route the signol through q series resistor into the
transistor bqse. The resistor will help qbsorb the
signol ond help protect the trqnsistor.

When iniecting the bios voltcge, olwcys cpply it
to provide forword biqs qcross the bqse-emitter iunc-
tion. When possible, select qn iniection point thot
will route the signol through a series resistor into
the trqnsistor bqse. The resistor will qbsorb much of
the voltqge difference cnd prevent possible domage
to the trqnsistor. There is normcrlly only c lew tenths
of c volt forword bios for most trqnsistors.

Be cqreful of the reference point thct is used.
Usuolly, it is preferoble to use the emitter of the
tronsistor qs reference, rqther thqn chqssis ground.
In both excmples shown in Figure 37, chassis ground
cqnnot be used qs reference. If used, q low or zero
setting on the BIAS control would plcce cr substqntiql
difference oI potentiql (18.5 volts in one cose, 34 volts
in the other cqse) qcross the bqse-emitter iunction
the instont the test leod is touched to the base of the
trqnsistor. The result would be q burned out tran-
sistor.

Trqnsistors qre very dependable components ond
should not be reploced until it is proven thqt they
qre qctually defective. Sometimes qnother delective
component in the circuit will cut off the kansistor
ond it will oppeor defective. Even when the trqn-
sistor is proven defective, cr check of other compo-
nents in the circuit is wise. Mony times, q defective
component cqused the trqnsistor to burn out in the
first plcce. Replocing the transistor without replocing
the other defective port will just result in qnother
burned out trqnsistor.
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NPN TRANSISTOR

PNP TRANSISTOR

Figtue 36. Trcnsistor Biosirrg

FORWARD
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Figure 37. Proper Biqs Connection lor Trqnsistor StcAes
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c .TRoUBLEs} |ooT |NGTUNEDAMPL |F |ERS
(See Figure 38)

Tuned ompliiiers cre stcrges wl'ich crrnplify signcls -Third' 
move the iniection poilt to the input o

within o specilic frequ_ency bcrrrJ. orra biocl si6nak ,r"*t "ilq; rrrtr"r the ontenio' If thct stoge is r

of other frequeacies. The stoqescre charqct"rk:i;; glt;;;:.pitt" -";- 
aisptoy will be much brie

trqnsformer coupring betwe"r, "tagls. sucrr "t";;Ji iir.'oit plificoiion--of thi gicge should product

q terevision receiver qre tt e ,i?liidil; O-ffiii itist t";'Ji=pl"v' ttti" method not onlv locqtes

ri";;:-4.5-!,,ru"- "ou,d i.f o*puii#"";; 
';"#nl'; 

:#'Jiitr?ftbu;fl:"r5"1ii*:ti:
cmplifiers. pr"y i" uirety "ig$r". Note tfre difference ir

Troubleshooting of cll tuned-qmpliliers is done in iettini-oith;.;*'Iil"d" -adiustmenJ, which is <r

essentiqlly the sdme mqnner. First, the- inje-cte{3-ig- ti"" iriaicqtion of g"i"- Aftlr checkinq q few tr

ncr lmustbeo| thecorrect f requenqy.With. t r re in l f , . ; i ; ; receivers, -you-Jr- 'oo" learnth-enormal
VISION ANAIYST, the ,,frf ,ig""f is oI the correct to be :;;";i;a'in. vcrrious stcges' This inlorm

frequencv for tbe chqn"tr i"aiiJl;; G" nr sr- *iri L"rp you spot q wecrk stoge immedictely'

li,ffit;Faffii:H,:"jf":ril?lx"'",ffi:"Fi ,.5?H,l;#s'1ff"':,"T;:'.l:"*8T:i'":l,il'
proper lreguency by the IF ;."L"f. The IF "o-rrUoi lTtf; 

i;wqrd the qntennq one stoqe qt q time

mqy be cdlusr;d ;'provide -the best -disp-lc.y ;hiil no disploy oT 9 po"f ai"ffcy is produced' Whe:

iniecting the signci. ri" 4.s MH; siqrrcl orrd th.;;i;; o""t'i"l tne aeteitive stoqe'hqi been locqted'

signol cre "tcrfie, tixed-fregur""yi";rce.s thqt-yu ffj:.""i'jlJ" 
itt" defeitive comPonent withi

pr'ovide the correct lreguency without odiustment. 
prsY

second, the sisnol is iniected at the input (;; "t -Iilln;,ttil"it"A;fiffit"fi:t:h:::?iifttf;i
tube or bqse oi'iro""istor) of the s_usp6cted "jgg. ;;i"";'-it' "iirral'in;ected qt-the secoqgq:
thot is forthesi foom the crntennct. The- PPut o-I th9 Siiofi"o cqpqcitot i- ptbUcbly defective. If th

;G;;r-t"i"o"a beccuse the low impedon".g =igT_* ;iliffi.;;IJ-;th sifnol iniected 
qt the secon

"o.ri"" ii less titety to lood the tuned circuit yhi+ [;i'"; ;i;phy is produced when signol it, hj

-oy qffect its frequ-ency resPonse' II no displcy,is "i ttt" prirircrry, thl trcrnsformer i" .Ptol",ly-:
pi.lia.a, this is piobobiy the defective stoge..II the ;;;: If ift. ai"itcy is normol with signcl.iniec'
il;ifi;;G-;" obtoined (test pcttern, tolo:, or i'h; ";-qry, cieck collector, emitter, qnd bqst
;;;J dlpt"ai"g uPon the stose Leing lested)' .re ;;-"5i;il*1'"Ltttoa", ond grid voltages), If glt
dn". the'omplitride-of the.injected signol until the "q"r &re obnormql, mqke resistqnce checks
&;t"y is birely visible (the sound ligncl is not .iii*" ""a capccitors until the detective P
odiustible in qmplitude). loccted.

D.TRouBLEsHooT |NGUNTUNEDAMPL |F |ERS
(See Figure 39)

Untuned crmpliliers differ from tuned cmplili-ers, until the disploy is bcrrely visible' then the p<

described in the previous pcncrgrapls, in th&iihey i"ie"ti"" is 6troiged to thi -input.of the stcrge'

omplily a wide bdnd oI fr-eguerrdi"r. Resistivecapo;- stcge is operotiv6, the crmplilication should pr

itive coupling is normclly used between d;;;. ; #i9lt.;'dirpioy. rot audio, listen for a loud

Such stcges io o televisi,on receiver include 
-ihe 

.t-r 
'*h"t 

thl signol is moved to the input

qudio clm-pliliers qnd video crnplifiers. stcAe.

Troubleshooting of unhrned <rmplifiers is performed Continue moving the point of iniection towc

by injecting signol crt the_output 6r trr. stcge lcnthest crntennc until no 6utput is obtcined' This ir" t

frbm ihe qirterincr to produce normcrl operction. For 1ective stcae'
"ia"" signals, the signcl omplitude is decreqsed

E. TROUBLESHOOTING PULSE STAGES
(See Figue 40)

pulse circuits hqve short durqtion of operction the series pgtl of the pulse sig:ral (see Figr

compqred to off time. such stoges in o television ,rrriii ttr"-p"t", is locqGd at which the distr

;;;;i;i""i"a" the sync separctbr, sfrnc crnplifiers, qbnormql.

keyed agc circuit, burst crmplifiu, horizontcrl cnd
verticql sweep circuits. In these stcrges,-wJ*bg . Iht only specicl pro.cedul" f? remember

inq as well as operotion is importcnt. The rgi"Efr- inilcti"q -ig"it" into pulse. stages is selection

sIoN ANAtysT is invqluqble in boubleshooting "ot-tlJ'p.id1i1v In sohe stcael' a positive p

pulse circuits. It substitutes the typ" of .signal actri- t"q"ii"d, whife-- others reguire (I negotive

olly used in the stoge d_uring 
-normal. 

op"i"iio". A#;liii"tt "t""lly invert the signol' thus the p

other methods ol troubleshooting provide doubtful *;5t;;;;;t;A'�os the point oi iniection is cl

or hord to interpret ,"rrrli".-- if,r TElgwsliiN from one stoge to. the ndxt, or from the outpu

ANATYST cqn ecsily locqte cquses of distorton o, i"p;i;G llqg:.T.he video ond sync signcrls fi

inoperotion beco,r"J th. ,""rrt"-oir ai"pr"yra- Ji- rfrdvrsroN'aNnlYsT hcrve reversible po'

rectly on the screen oI the television r"i #iii til" ih;;q;, verticql, crnd horizontal sweep cirt

mqlfunction. signcls are iniected ct every ;;i;i i; tele.risio' receivers require only positive pr
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TROUBLESHOOTING PROCEDURES

A. SYMPTOM ANALYSIS
(See Figure 4l)

l .

2.

Alwoys stqrt troubleshooting by injecting a vhf
test signql ot the crntenns terminols of the tele,
vision receiver with the mqllunction ond check-
ing the _symptoms. Complete procedures cre given
in the VHF Signol portion of the Typical Oper-
oting Procedure.

Use the video test pottern from the TELEVISION
ANALYST, not o picture from q television stqtion.
The picture broqdcost by q television trqnsmitter
continuously chonges, but the test pcttern is reli-
oble. If the disploy does not mqtch the test pot-
tern slide, it is eosily detected. Smoll irregulor-
ities would not be seen ecsily with q trqnsmitted
picture.

Anclyze the symptoms thoroughly. A coreful
check oJ symptoms will direct you to specilic
stoges thclt could cquse the trouble. Do not rely
on qnother person s description of the symptoms.
You mqy gcin odditionol- informqUon ihdt wiil
sqve you time by mokingr your own observqtions.

Check both video qnd sound, qnd if s color set,
check color reception.

Leqrn to cnolyze the test pcttern. It shows much
more thqn merely whether the television receiver
is_ operoting or not operating. It provides tr coEl-
plete check oI overqll perlormcmce cnd shows
whether odiustments qre necesscrlr. Additioncl
insight into locqting troubles thct do not disoble
cr television receiver but do inhihit peck ps-
Iormqnce is given in the Performcmce lesiing
section of this mqnuql. After repciring q touble
that hqs disobled the television receiver, the per-
Iormqnce tests should be made ond correc-tive
meqsures tqken to restore peck performance.
Such qction will reduce "coll 

bqcks" cmd improve
customer sqtis{action.

The lollowing tqble correlqtes the symptoms with
the stoges thct could produce the Jyuiptoms iI s
component lailed in that stcge. The table is based
upon on onalysis of the circuits in a televisio
receiver.

4.

3.
5.

SNVIPTOM POSSIBLE CAUSE CORNECIIITE
PNOCE'DI'RE

NO RASTER

NO SOttrVD

No low voltoge or B+

No lilcments

Parogrcph B

NO RASTER

SOT'ND NORMAL

No high voltoge

High voltoge rectifier

Flybock hqnslormer

Horizontal yoke

Horizontql output tube (or trqnsistor)

Horizontql oscillcrtor

High voltcae regulcrtor

Bod picture tube

Blcnking circuit

Pc<rgrrcrph C

6 l
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SYMPTOM POSSIBLE CAUSE
CORRECTIVE
PROCEDT'RE

NO VERTICAT DEFI"ECTION Verticol yoke

Vertical output tube (or tqnsistor)

Verticol oscillqtor

Verticsl output trqnsformer

Pcncgrcrph D

NO VIDEO

SOI'ND NORMAI

Video output

Video &iver

cnT

PcrcArcph E

NO VIDEO

NO SOI'I{D

Video detector

lst i-I crmplilier

2nd i-f s,,,plilier

3rd i-I cmplifier

RF amplilier

Oscillctor

Mixer

Pcrogrcrph F

NO SOI'I{D

VIDEO NONMAL

Spe<rker

Audio output tube (or bonsistor)

Audio omplilier

Discriminqtor

4.5 MHz omplilier

Audio ou\rut trqnslormer

Porogrcph G
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SYMPTOM POSSIBLE CAUSE CORRECTI\TE
PNOCEDURE

NO VERTICAL SYNC Verticql sync inverter

Sfr" sepcrrotor

Porogrcrph H

NO HORIZONTAL SYNC Sync seporctor

Horizontql AFC

Pcnograph I

OVERLOADED VIDEO AGC detector

AGC omplilier

AGC line

Pcnagraph ]

NON.LINEAR SWEEP Reguires cdjustment

Pincushion omplifier (color)

Adiustment
Section
Parogrrcph A

POOR RESOLUTION Needs i-f olignment Performanee
Testing
Section
Pcnogrcph E.El

D
=
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SYMPTOM POSSIBLE CAUSE
CORNECTIVE
PROCEDT'RE

NO COrOR

BLACK AND WHITE NORMAT

Color oscillqtor

Color i-f ompliliers

Color killer

Pcnagrcph K

ONE COTOR ABSENT

Att COLONS INCORRECT

Demodulqtor

Color cmplilier

Picture tube

PcncAraph L

NO COTOR SYNC

DIAGONAT COTOR BARS ACROSS
SCREEN CAUSING "BARBER POLE"
EFFECT

Burst crmplifier

Phqse detector

Phqse omplifier

Color oscillotor

Color oscillqtor control

Pcncaraph M
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B. NO RASTER-NO SOUND
(See Figure 42)

. The most probcble cquse of this sympt-om is the The NO RASTEn-NO SOUND chcnt provid
sbsence oI one of the B* voltoges, p6ssiUty qll low procedure thqt will isolote the defective !tog".
dc-voltcges. In most television receivers, tiris is the iirst "t"p is q visuol check of the aiof Ujfrili
only portion common to the sound ond high voltcAe filcmenis. For c fully transistorized set'wifho
sections- In vccuum tube television receivers, it 

-is 
diol light, stqrt -itft "Gp Z.qlso possible that filcment voltoge is qbsent or

interrupted.

C. NO RASTER-SOUND NORMAL
(See Figure 43)

_ This symptom qppecrrs whenever the picture tube
does not hsve the proper electron beqm to illumincrte
the screen. This could be coused by o bod picture
tube or qbsence oI voltcge on ccrthbde or giids of
the picture tube, blrt usually by qbsence of frigtr
voltoge on the qnode of the picture tube. High voif
c-ge, i-n 9rr, is dependent upon the horizontof sweep
sjgnal. There cre guite q number of stoges in whicl
the trouble could be locqted, therefore- on orderly
procedure is reguitg4 to locqte the defective compo-
nent guickly. The following procedure should lecd
you to the delect in minimum time.

It is ossumed, qs with oll symptoms, thqt vqcuum
tubes olreody hqve been tested or substituted ond
the symptom remqined unchcnged. With this symp
tom, the picture tube qlso should hqve been tested
becquse it is c prime suspect.

WARNING
DANGEROUS HIGH VOTTAGE RF AND DC IS
PRESENT IN THESE CIRCUITS. TURN OFF THE
TELEVISION RECEIVER WHILE MAKING CON-
NECTIONS. MAKE CLIP TYPE CONNECTIONS
AND KEEP HANDS OUT OF THE CHASSIS
WHILE IT IS TURNED ON.

l. Set the briqhtness ond con,1$g! controls on the
television receiver to mqximum.

2. Disconnect the_-Rlote cop Jrom the high voltage
rectilier tube. q[p_ the high voltage piobe of tlie
TETEVISION ANALYST 

-qround'th; 
plote cap

leod.

If the lcmp.in.the high voltoge probe lights,
high voltcAe rl is being developed Ui. the fly5cck
tronsformer ond the trouble 

-lies 
tetweeir the

trqnslormer qnd the picture tube. Additionql iso-
lqtion procedures continue in step 3.

II the lomp does not light, the trouble lies in
the llyb_qck tronsformer oi horizontql sweep cir-
9u1tty. Proceed directly to step T lor odditionol
isolotion procedure.

3. !-egloc-e the cop on the high voltcge recti{ier tube.
Il the -lcmp-in the !ig! voltcge 

-probe 
goes off,

there is o short in the high volto-ge circ-uit. pro-
cedures for locqting the ihort qre continued in
step 4. If the lomp stoys on, go directly to step S.

4. Disconnect the- hivh voltoge leqd from the picture
tube onode. If the light comes on, there is an
ilternol high voltcge short in the picture tube.
If the.lg*p stcys off, disconnect qny'filter capoci-
tors, bleeder resistor, or other component one qt
o time until the lomp comes orr. the defective
port is now locqted.

WANNING
IN MATTY TELEVISION RECEIVERS, TIIGH
VOTTAGE (APPROXIMATETY 2O,OOO VOTTS)
MAY BE PRESENT AFTEN THE SET IS TI'NNED
OFF. GROUND THE HIGH VOTTAGE CTRCINT
WITH A WEtt INST'LATED TEST I.EAD BE.
FORE HANDUNG.

5. With the television receiver off, check continuity
of cll pcrts in the high voltcAe rectiier filrment
circuit. Moke sure q tight connection is mqde
where the hiqh voltoge lecd connecG to the
crnode oI the picture tube. If good, go to step 6.

6. Check dc voltcAgs q! the ccthode and cll grids
of- the picture tube. Isolqte the resson Ior crny
missing voltcAe.

7. Reploce the plote cap on the high voltqge recti-
fier tube. Inject HORIZOTTAI pL}tTE DRIVE sig-
nql qt the plcte of the horizontcl output tub6.
Complete procedures <rre given in the liorizontql
Plote Drive oad Eoost Indicctioa portion of the
Typicol Operoting Procedure.

If the lomp in the high voltcge probe liqhts cnd
the BOOST INDICATOR lcmp ligtirs qnd iqster is
reslored on the picture tube, the flybcck hcnslonner
crnd qssociqted circuitry qte proven good. The kouble
lies in the horizontql swgep stcAes. Proceed directly
to step 13 for trouble isolqtion procedures.

fi rhe BOOST INDICATOR lights bur the high
voltoge lomp does not, there is qn open hrrn in t6e
Ilybcck trqnsformer between the plcte oI the hori-
zontql output qnd the plate oI ihe high voltcae
rectifier.

If neither lcr''rp lights, the flybcck trcnsformer,
horjzontol yoke, or domper stcge is defective. To
isolqte the defective port, proceed to step 8.

The llybqck trqnsformer ond dcurper stcge gen-
erqte the boosteq B+ voltage which ii used ds picte
voltoge for tlre horizontql output stcae (someiimes
it is qlso used for focus voltcrg-e on the picture tube,
cs plate voltoge for the verticcl outpui stcge, qnd
other stcAes).-If B+ is not boosted, iniufficieit plote
drive is developed to provide a rqster.

Noturolly, i{ the tlybock trqns{ormer or horizontol
yoke is open, no rqsler will be developed.

II the llybock trqnslormer or horizontql yoke hqs
shorted windings, it will l9o9 the horizontirl output
stcAe qnd ottenuqte the llybock pulse to prevent
high voltcge qnd boosted Bl from being devlloped.

8. Remove the domper tube from its socket and
messure the dc voltoge qt the plote pin of the
tube socket. B* voltoge should be meqsured.
II zero or unusuolly low reoding is obtqined,
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tro*t*o* o*o
B R I G H T N E S S  T O

I'IAX IHUM

HIGH VOLTAGE
RF TEST

3
HIGH VOLTAGE
SHORTS TEST

HORIZ PLATE
DR IVE TEST

5
HIGH VOLTAGE

OPEN TEST

EHOVE OAMPER
MEASURE

PLATE VOLTAGE

l3non Iz cR ID
O R I V E  T O  G R I D

OF HORIZ
OIffPUT

HEASURE ALL
PICTURE TUBE

DC INruTS

DAHPER
CATHOOE
VOLTAGE

O P E N  I N
PLATE

C IRCUIT

E PLACE DAMPE
MEASURE
CATHO OE
VOLTAGE

SHORTE O
CA PAC ITOR

H O R I Z  G R I D
IVE TO PLATE

OF HORIZ  OSC

HORIZ OUTPUT
STAGE BAO

t l
MEASURE

HORIZ OUTPUT
PLATE VOLTAGE

SHORTE D
CAPACITOR

l 2
FLYEACK YOKE
SHORTS TEST

H O R I Z
STAGE

COUPL ING
COMPONENT

BAD

SHORTE D
WINO ING

CHECK FOR
OPEN

W I N D I N G

NO HV RF

N O  H V
N0  800sT

ZERO

BOOST OK NO HV

HV OK
BOOST OK

RASTER
O K

N O
RASTER

ZERO

ZERO

ZER O

RASTE
O K

NO
RASTER

LIGHT
ON

OK
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t l

J I .

\

Check Power Regulotor
Circuit

K
No DC Voltage

/

connect Red rest Lecd from the SoLID STATE swEEp DRIVE Iockto the bose of the Horizontql output rt""=i"tor ond ploce the HoR.OFF VERT. switch in the horizontll posttion. Connect the Block TestLeod lrom the GROUND lock to the chossis tf the TV Receir"r. Iniectc vHF siqnql at the Antennq Terminols. set AMPLITUDE to s/q, otMqx.Rotqtion. i*tt Set On.

No Rqster

Power Regulotor Circuit
Bcd

CAUTION: Turn Set Off. Remove Red Test Leod
from the Bose ol the Output Trqnsistor qnd con-
nect to Bqse of Driver Trqnsistor. Set AMPLI-
Tt DE to rA to Vz rotqtion. Turn Set On.

OK
No Rqste:

Defective Horiz. Output Trqnsistor
or Booster Diode or H. V. Trqns-
former.

CAIITION: Turn Set Off. Remove Red Test Leod
from the Bqse of the Driver Trqnsistor qnd con-
nect to Bqse oI Oscillqtor Trqnsistor. Set AM-
PLITITDE to opprox. Va rotqtion.

No Rqsler

Defective Driver Tronsistor or Driv-
er Trqnsformer or components in
the Driver Circuit.

Delective Horiz. Oscillqtor Trqnsis-
tor or components in Oscillqtor Cir-
cuit.

Condensed Troubleshooting Procedure No Rqster. Solid Stqte Sets See pcAe 3g.
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meqsure resistqnces oI parts in the plote circuit.
If normql, go to step 9.

9. With the dqmper tube stili removed, meqsure
the dc voltage ot the cothode. zero volts should
be meqsured. If B+ is meosured. check for q
shorted copocitor between the B* crnd boosted
B* lines. I{ normol, go to step 10.

10. Reploce the domper tube ond ogoin meqsure
cqthode voltoge. B+ or boosted 6+ "ho.rld be
meqsured. II zero or unusuqlly low, check for
.' shorted copocitor in the cqthode circuit. If
normql, go to step I l.

I l. Meosure the dc voltoge ot the plote leqd of the
horizontol output tube. B+ or bobsted B* shourd
be meqsured. II zero, check lor qn open fircuit
in the llybock trqnsformer or other slries com-
ponent between the domper ond the horizontql
output stoges. If normql, go to step 12.

12. Make the {lybock tronsformer .,nd horizontql
yoke shorted windings test. Complete oro""_
dures cre given in thl FLYBACK VOfE igsf
SIGNAL portion_ of the Typical Op"rlli" q pre
cedure. ll no shorts qre indicqted, mcke con_
tinuity checks oI the entire flybcck tronsformer
qnd horizontql yoke to check fbr on open citcuit.

13. Replqce the .plote cop (or resolder the plate
leod) to the horizontol output tube. Injeci the
HORIZ GRID DnM _jock outpur signoi ro the
grid oI the horizontql output 1ube. if raster is
not restored, check screen grid qnd cothode
circuit components. If roster is restored, go to
step 14.

14. Inject the HCRIZ GRID DRIVE jock ourpur signol
to the plote of the horizontql osciloior stoge.
II roster is - not producect check the coupliirl
copccitor. II roster is produced, the troubt6 Uei
in the horizontql oscillotor stcge. Mqke vottoje
qnd resistqnce checks through6ut the horizontil
oscillcrtor stogre until the delective component
is locoted.

EXCEPTIONS FOR TRANSISTORIZED SETS
l. If cr solid stqte diode is used lor a dcmper,

disconnect the diode lor measurements wliich
specify thqt the domper tube be removed.

2. Do not use the HORIZ GRID DnM siqncl i:rtrqnsistorized circuits. so[ID srATE swEEp
?RIVE output signol qnd its use for horizontol
derrection circuits is illustrqted on pqge 39 d 40.
Relerence mjy also be mqde to tfr" 

'"on-Jensea

procedure "No 
roster, solid stqte ,"tr;,-oo pog"

69.

D. NO VERTICAL DEFLECTION
(See Figure 44o)

, .Th" .symptom cqn be cqused by o component
lqilure in the verticql oscillotor, vertiiol outpuf stoge,
verticql output.trqnsforrner qnd qssociqted' ports, or
verticql yoke. Isolqte the trouble with the'TELEVI-
SION ANALYST by the following procedure:

l. Disconnect tLg verticql yoke cnd inject the soLID
STATE SWEEP DRM VEnUCAL SIGNAL.- Com-
plete_procedures cre given in the Verticol yo&e
Test Signal portion of ihe Typicol Operotin g pro_
ceoure. ll ne.cessqry, connect q jumper to com_
plete test poth

Il verticol deflection is produced (orthough non-
Iineqr), it proves that the verticql yoke iJ-gooa.
Go to step 2.

If no verticql deflection is produced, the ver_
ti.eol yoke is ope_n or completily shorted. A I.*
shorted turns will couse the vertlicol de{lection to"keystone" (less height on one side of the screen
thqn the other).

2. Reconnect the verticql yoke qnd remove the ver-
tical output tube. Iniect cr VERTICAT PLATE
DRIVE signol ot the plote leqd of the verticar
output stoge ond adjust the AMPIITUDE control
to fill the scree_n. _Com_plete procedures are given
in the verticol Plote Drive signot portion oI the
Typicdl Operoting procedure.

If verticcl dellection is produced, it proves thot
the verticql output trcrrsiormer ond'qssociqted
com_ponents thqt couple the signal from the ver-
ticql output stoge to the verticll yoke ore good.
Go to'step 3.

If no verticql deflection is produced, the troubre

is in the verticql output trqnsformer or qssociqted
circuit. Check.B t voltoge to the verticol output
stoge ond mqke resistqnce checks to locote ihe
delective port.

3. Reploce the verticcl output tube. Inject the VER-
fiCAL GRID DRIVE signal crt the grid of the verti-
ccl output stcAe. Set the AMPLITITDE control to
minimum before injecting signol and increqse
$owly to see if verticql de{lection is produced.
Reler to the verticql Grid Drive signcl portion of
the Typical Operotinq procedure for complete
procedures.

Il verticql deflection is produced, the verticql
ouput stogg i,e good. Go to step 4.

II verticql dellection is not ploduced, the trou-
ble is in the _verticql output st-cae. check screen
grid ond cothode components.

4. Qi."t the VERTICAT GRID DRI- signol qr rhe
plqJ" of the verticql oscillotor stoge. 

- 
If verticql

dellection is not produced, check 6ouplin' com-
ponents between the vertical osciltot6r oird th.
verticql output stoges.

If verticcl dellection is produced, the trouble is
in the verticql oscillqtor.- Moke voltcge qnd re-
sistqnce checks in the verticql oscillqt6r stoge to
Iocqte the defective component.

EXCEPTIONS FOR TRANSISTORIZED SETS
Do not use the VERT GRID DRM signol in trqn-

sistorized circuits. SOLID STATE SWEEP DRIVE out_
put signol crnd its use for verticol dellection circuits
is illustroted on poge 37 & 38. Reference mqy also
be mqde to figure 44b qnd the condensed procedure"No vert sweep, solid stqte sets" on pcAj 73.

7 l

ManualsPlus.com

https://www.manualsplus.com/


(,
(.t)

lrl
(J
z,
lrl
(5
E
ttl

z.
o
L)

o
F+

ct E
o
La

ur
U
o
U
U
E
o
o

a

a
U

o
q
o
o
3

a
o(,

o

tt
ril
lf

o|.,
.9
ll.

G
)<
rf\

' { ? I i
: . . t . t- :  t ' . t . : t . i

J g
; d 3
t-l- u)

Ee3
-CD
{ p( J - r
r-r f,

c b
trl ()

[-1,'

f l

-dt

F(/)
o
o
GI

+
co

E
J O
< F( ) <

E > 1
uJ L)
>, (/)

o t

F O
E J
t l . J O
> -

= t - l  '

o z , o -
E > - I J
I t a ( h

t r,I
J g
< o
( - , >

e . J
lrl t!
> lr,

o

F F .
&, z.
lJ.l lrl
> ( J

72

ManualsPlus.com

https://www.manualsplus.com/


No Verticol Sweep

l' Leqve the VHF signcl iniected at the qntennq terminqls qs in step I of theVideo Signo/ procedrire. 2. h.*orr" power from the television rcceivar e T)ic-v rqsct 'rrgrrcu procedure. Z. ttemove power from the television receiv6r. 3. Dis-connect the leods from the verticql deflection yoke. 4. Co"n""t the blcck testleod {rom the GROUIP jock- to one side of the verticql dellection yoke. S. Con-nect the red test leod lrom the SOLID STATE SWEEP DRM'irck to the otherside of the verticql dellection yoke. e. Ftqce the HORIZOFt'-vERT switch inthe VERT position- 
.J. Adju.st th; AMPTITUDE control for {ull sweep. g. Removepower, disconnect the teit leqds, qnd reconnect the "rrti""i y;i;:

cAuTIoN: Turn set off. Remove Red rest Leod from the yoke
ond connect to Bqse of the vert. output ri"""i"t"r. set AMpu-TttDE to % to Yz rototion. Turn Set On-

No Verticcrl Sweep

CAUTION: Turn set off. Remove Red Test Lecd Irom Bqse ofthe verticol output Trqnsistor qnd "orrrr."i to'trr. Bqse oI theDriver Trqnsistor-. set AMPLITUoT t"-"pp-*lrn rotqtion. TurnSet On.

No Verticcl Sweep

Defective Vertical
Output Trqnsistor.

cAurIoN: Turn Set off. Remove Red Test Lecd from the Baseof the verticol Driver Trqnsisior_ and "orro""t t the Bcse oI the
::1x:X1 

oscilqro' r'"""i"io- s"i nMpirrudE to approx. y4

No Verticcl Sweep

Defective Driver
Trcnsistor or
components in
Driver StcAe.

Defective Verticol oscillotor Trqnsistor or Vert. Block-ing Trqnsformer or Components in Verticql Sil;;.

Condensed Troubleshooting Procedure No verticql Sweep. solid Stote sets see pcoe 37.
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-):.;F

E.  NO VIDEO-SOUND NORMAL
(See Figure 45)

This symptom is normqlly couse{ by-o defective If diogonq-l_bqrs clre seen, the picture h'video omplilier or ct bod picture tube. Beccuse the proven c"opoble oI displcying video. Go to stsound ond video sepqrotion point varies Irom set to ^ ?set, it is- qlso possible thot the video detector stqse 3. Inject mqximum SYNC signol qt each series
is ot foult. In other sets, only the Iinol video "-pfifi:., ponent from the picture tube to the output o
could produce the symptoms. This pto""at iJ ;ill filcl. video om-plifier. If diogoncrl bcri cre
locqte the defect no-motter where tfr. """"J ;e disployed for oll injection points, check to sr
video separction occurs which component the dispicy is lost.

l. Inject mcximum vIDEo test signor into the input
of the finol video crmpiifier. Fo, complete pro-
cedures, reler to the video signor portion of the
T y pical lroubleshooting proce-dure.

If no video is produced on the picture tube, the
trouble lies letween the input of the finol video
omplilier qnd.the picture tube. Go to st-p Z torqdditionql isolqtion procedures.

II video is produced (probobly out of sync), the
trouble lies before the finol videb omplifi6r stoge.
Go to step 4.

2. Inject mqximum qyNC sigTol directly ro the pic-
ture tube. Refer to steps- I I through lZ of the
!frr" Signol portion oi rhe Typic&I Operoting
Procedure lor iorrect procedurei qnd qn exprqnq-
tion of results. Be sure to turn the verti"oi hold
control on the television receiver to roll the
picture.

If no diogonol bcns qre seen (do not expect test
pottern video), the picture tube is defective or the
circuit is shorted to ground. Check for shorts.

F. NO VIDEO-NO SOUND
(See Figure 46)

- This symptom is cqused !y o mqlfunction between I{ video is disployed, the stcae is good. (the qntennq terminols olg.the point where video qnd step 4.sound gre sepcroted. This n'ormoly incruJes the . ,.'-: 
='

111;t:l _rf omplilier, oscillqtor, mixer,' i-t "*ptifi.i", 4- If the. test pottern -is still displcygd with tlqnd the video detector. The following procedrire wili 3igncl iniected qt the lst i-f omplifier, the trcisorqte the troubre: r--- 
f:",::,,H""*x,lti:ili:il:1,***:"1"7

l' Inject qn i-f test signcl into the input _of the 3rd i-f the mixer. If the mixer is operati"g,'i5" t"it#icmplifier. II no test p-qttern is dirptoy"J, 
-;; 

i; be posseg- q"d the test pattern *iil ;;;il-b;unusuolly *"gl.,the i-f-stcge or deticto'r i"'alf.o P]cyed. If defecti.re, ndtest pcttern will be stive. Moke voltogq ond teii=tonce checks ;;-;;- Fro*ever, the mixer mqy pcds thg i-r sigrral iquired to isolcrte the defective compotr"rrt.--- 
- - 

if it is not operoting.

5. To test the vhf oscillqtor, iniec_t q_ vhI test signcl
into the input of the mixer. If the oscillqtor is
opercting, ald on the proper frequency, the in-
jected signol and osci-rqtor signil wiir mix to
prod-uce the_if -signol gnd the te-st pcttern wilt be
displcyed. If the-oscillotor or mix6r is defective,
no test pottern will be seen.

6. If the mixer qnd oscillqtor ore good, the trouble
is in the rf omplifier or tuner. Iiiect the vhf test
sjgnol qt vqrious points in the circuit to localize
the mqlfunction. Alwoys inject c vhf "iqrrot o'
the sqme chqnnel to which the televisionilceiver
is tuned. Try severql chqnnels.

7. If there is no video and no sound on uhf chonnels
olly. the trouble is in the uhf oscillqil, uhf
mixer, or uhf position of the chonnel selector.

EXCEPTIONS FOR TRANSISTORIZED SETS
None

. rf diogonol bqrs cre still disproyed with signor
injected qt the output of the linql video .'-pfiIie,
stcge, the stcge is inoperqtive. Mqke voltcqL qnd
resistqnce checks to find the delect.

4. Iniect _mqximum VIDEO signcl qt the output of
preceding crnplifier stoges. II no video is ais-
ployed on the picture tube, check the coupling
components between the lst and linal ,liae5
omplilier stoges. If video is displcyed, go to
step 5.

5. Iniect medium cmrplitude VIDEO sisnql crt the
inpgt of the _lst video omplilier stcAe.-II no video
is drrsplcyed on the picture tube, ihe lst video
q'nplifier is i_nopergtive. Mqke voltoge cmd re
sistance checks to locgte thedefec$iv6-pa-_

If video is disployeg, sound cnd video sep<rrcr-
tion occur aheod of the video detector.' The
trouble will be locqted if you follow the ',No
Video-No Sound" Troublesiooting procedure.

EXCEPTIONS FOR TRANSISTONIZED SETS
None

II video is displayed, the trouble lies towordthe qntennq. Go to itep Z.

2. Move the i-f test signor to the input of the 2nd i-fomplifier. Meqsur".th"- qq_rl of tlie "*pfifi", (pro_
cedures qre given iD th; IF signot poiti"" of the
!vn;.ot opeiorin g procedurdj ri "5 teJ pcttern
is dispJcyed or gcin is unusuqlly low, the'2nd i_,omplifier stoge ii defective. Inject trre ii-siqnor ot""9.h component that is in seiies wiih trr.iig""r
pgtlt to locqte the point where .igrroi-i. Iost.
Moke voltoge qnd resistqnce checfs tt isorcrte
the delective component.

If video is disployed, the stcge is good. Go tostep 3.

3. lgneot the procedures of step 2, but this timeinjec.ting the signoi ot the input of the rst i-Iomplifier.
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I
I N J E C T  V I D E O  T E S T

SIGI,IAL AT INPUT
0 F  2 n d  V I D E O

AI'IPL IF IE R

I N J E C T  V I D E O  T E S T
SIGML AT OUTPUT

O F  I  s t  V I D E O
AMPL IF  IER

INJECT SYNC TEST
SIGNAL AT

PICTURE TUBE

COUPLING BETWEEN
I  s t  AND Znd  V I0E0

AMPL DEFECTIVE

I N J E C T  V I O E O
TEST SIGNAL AT

INPUT OF I  s t
V I D E O  A M P L

BAD PI CTURE
TUBE OR

S IGI.IA L SHORT

INJECT SYNC
SIGNAL AT
OUTPUT OF
2nd  V I0E0
AMPL IF IER

I  s t  VIDEO AMPL
DEFECT IVE

R E F E R  T O  N O  V I D E O
NO SOUND
PROCE DURE

COUPLING BETWEEN
Znd V IDE0 AMPL

AND PICTURE TUBE
DEFE CT IVE

Znd VIDE0
AMPL IF IE R
OEFE CT IV E

V I D E O

V I D E O V I O E O V I D E O

V I O E O
V I D E O
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Condensed Troubleshooting Procedure-NO VIDEO-SOUND NORMAL (See Figure 45)
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TEST PATTERN NO TEST PATTERN

NO TEST PATTERN OR LOW GAINNORMAL
GAIN

I
I
l
I

!

I
I

t

NORMAL
GA IN

NO TEST PATTERN OR LOW GAIN

NO TEST PATTERN
TE ST PATTE RN

NO TEST PATTERN
TE ST PATTE RN

TEST PATTERN NO TEST PATTERN

Condensed Troubleshooting Procedure-NO VIDEO-NO SOUND (See Figure 46)
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INJECT I  F  TEST
SI GNAL AT

|  3 r d  i  - f  A M P L
t

3 r d  I  F  A M P L
STAGE OR VIDEO

DETECTOR DEFECTIVE

INJECT I  F  TEST
SIGNAL AT 2nd  i  - f

6  A M P L ,  M E A S U R E  G A I N
z

Znd I  F AMPL
STAGE OEFECTIVE

I N J E C T  I  F  T E S T
S I G N A L  A T  I S t  i - f

^  A M P L ,  M E A S U R E  G A I N
J

I s t  I  F  A M P L
STAGE DEFECTIVE

INJECT I  F  TEST
S I G N A L  A T

4  
M I X E R  I N P U T

MIXER STAGE
DEFE CTIVE

INJECT VHF TEST
S I G N A L  A T  M I X E R

- INPl.tl-
3

OSCILLATOR
OR HIXER
DEFE CT I VE

INJECT VHF TEST
SI GNAL AT

,  RF AMPL
o

RF AMPL STAGE
DEFE CT IVE

ANTENNA COUPLING
COMPONENT DEFECTIVE
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G.  NO SOUND-VIDEO NORMAL
(See Figure 47)

This symptom is cqused by o mqifunction in the
4.5 MHz iound i-{ stoges, discriminqtor, oudio gTP-li-
fier. or speoker. ReILr to the 4-5 MHz ond I KHz
Signol portion of the Typical Operotinq Procedure
Ioi complete instructioni on test connections qnd

control iettings on the TELEVISION ANALYST for
isolcting the trouble.

This troubleshooting procedure opplies- specif-
ically to the circuit shown in Figure 47. However,

the procedures ore typicql Ior qll sound systems'
Add^ or omit signol iniection points os requi'pd so

thot o signol is inlect6d to te;t qoct] stoge' Check

the goin 6I eoch qudio omplifier by-listening lor in-

.r.o'""d volume for eqch odditionql stage through
which the I KHz tone Pqsses.

EXCEPTIONS FOR TRANSISTORIreD SETS

None

H. } . IO VERTICAL SYNC
(See Figure 48)

with loss of verticql sync, the picture will roll no qrqtor stoge. IJ moy provide sufficient signolJc

mqtter where the vert hold ls set. This sympto* is vide horiz6ntol "yttc 
-but 

not verticql fYnc' .Gc
cqused by the qbsence of verticql sync pul_ses "f trt" check-ed by injecting minimum SYNC signol tho

verticol oscillqtor. 
-Sirr". 

the pictur! t i" horizontql pro.vide sync qt-the 
-output 

."Td S.9-i.1p"t 
of the I

sync, the trouble could lie only in q secti"" oi-ltt" Lnd notin| trt" differenCe of the SYNC control se

sync s.eporotor stoge or in a verticol sync omplilier Normal operotion should be restored wher
stoge (if used). SyNC sifnoi is injected ot point I. Move the

Inject the syNC signcl ot the points indicoted in of injectilon towcrrh trt. =yT"- seporotor stoge

Figure 49 or equivolent. ttt" required s_rgn3l moy be verticol syn9. is lost. The defective componen

of 
'positiv. 

ot ti.loiiv- polcrity;'try foth] Remember then be eosily checked with voltoge or resis'

to ieverse polority when chcnging the inie-ction poilt meqsurements.

from the output to the input oi o stoge. Iniect crrffi-

cient signol to simulote'normol operoting fiH EXCEPTIONS FOR TRANSISTORIZED SETS

(refer to the schemqtic diogrom oi the t-elevision Refer to the schemstic diogrom of the teler

receiver for normol peok-tepeok signol values). If receiver qnd note th-e peok-to-P_eck sync vc

too much signcl is required to restore proper opera- normolly present in the circuit. Do not excee(

tion, check lor " ""*p'"""nt ihqt hcs chonged value volue *qen injecting signol from the TELEVI

drcsticolly. Also check the goin of the sync seP- ANALYST.

I .  NO HORIZONTAL SYNC
(See Figure 49)

With this trouble, diogonol lines qre seen on the
screen but q picture ccnnot be locked in with the
horizontql hold control on the television receiver-
Since no picture is visible, Presence or qbsence of
vertical sync cqnnot be eosily detected. However,
this is of-little consequence, becquse this trouble-
shooting procedure will locqte the source of trouble
{or either cqse.

The symptom could be coused by q defective coupling components into the sync seP<r

sync seporotor stoge or the oIc circuit which pre- stoge.
cedes the horizontql oscillotor.
l. Inject SYNC signol ot the sync input of the hori- EXCEPTIONS FoR TRANSISTORIZED SETS

"ontol oscillotoi stcrge. It mciy requite negctive or Refer to the schemqtic_ diograp of the telev
positive polcrity, trf both. RLfer io the sihemotic receiver qnd note the peok-to-peok sync v_ol-tgVc

diogto-'of the television receiver thot you ore molly present.in the.circuit. Do not exceed this r

troribleshooting ond odlust the SYNC control for when_-_injecting signol lrom the TETEVIS

typicol level of sync pulse signul. Horizontsl ANALYST.
sync should be restored. Reodiust the horizontql
hold control if necesscrry.

I .  OVERLOADED VIDEO
(See Figure 50)

Overloqded video ccruses the picture to oppeor The first step -ol the -procedyre is to deter

negotive ond out oI sync ot normol ond high iilnol whelher or nof the trouble is definitely in tht

Iev-els injected of the qntennq terminqls. Decreqse section.
the signol to q very low level qnd the normql test
potteri will usuqlly oppesr, qccomponied by snow. l. Injecl_i-f _signol into the 3rd i-I omplilie_r_ cn
'ffti" 

symptom is coused by on rf, i-f, or vide6 ompli- the RF ATTENUATOR control t-o .10. Norn

Iier that is overdriven, -hi"h results in clipping of the ogc section does not control the goin c
the signol ot normol ond hiqh signol levels. A detect 3rd i-f qmplifier. II the overloqded virleo s
in the ogc (outomatic goin coitrol) section would tom still _opPegls, the trouble is not- in tht
produce iuch o symptori becqnse it would ollow the section. Iniect VIDEO slenql into eqch vide,

lmphfiers to opeiqte ot moximum goin. plilier stoge ond locote the defective stoge. )

80

2. Inject SYNC signol into the horizontol phcrse
detector. If sync is not restored, this circuit is
defective. II normol operotion is restored, go to
step 3.

3. Inject SYNC signol ot the ouptut cnd inp-ut of the
sync seporotor stoge. Check the gcin of the-stcge
if it is operotionol. If no sync is obtqined, this
circuit iJ delective. I{ sync is restored, check
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INJECT I  KHz  TEST
S I G N A L  A C R O S S

SPEAKER

S PEAKER
DEFE CTIVE

INJECT I  KHz  TEST
SIGI. IAL AT AUOI0

2 ourPUT TRANSFoRMER

AUDIO OUTPUT
TRANSFORMER

OEFE CT IVE

INJECT I  KHz TEST
SIGML AT INPUT OF

3 Auoro ourpur sTAGE
AUDIO OUTPU.T

STAGE OEFECTIVE

I N J E C T  I  K H z  T E S T
SIGNAL AT INPUT

4 oF Auoro oRrvER

A U D I O  D R I V E R
STAGE DEFECTIVE

INJECT I  KHz TEST
SIGI,IAL AT INPUT

5 0F AuDlo AMPL

AUDI-O_AHPL-
STAGE OEFECTIVE

INJECT I  KHz AT
VOLUI,IE COI,ITROL

6 AoJUST VoLUME

VOLUME CONTROL OR
COUPLING CAPACITOR

DEFE CTIVE

INJECT I  KHz AT
OUTPUT OF

7 orscRrMrNAToR
COUPLING COMPONENJ'

OEFE CTIVE

INJECT 4 .s  Mt - t z  AT

g  
0 IscRrMrNAT0R INPUT

DI  SCR IMINATOR
DEFECTIVE

I N J E C T  \ , 5  H H z  A T

g 4 .5  MHz IF  AMPL, /L IMITER
4.5 t{Hz r-F /LrwrER

STAGE OEFECTIVE

NO SOUNOINJECT 4 . !  MHz S IGNAL WITH
I KHz MODULATION AT INPUT
T0 \ ,5  MHz DETECT0R/AMPL

DETE CTOR/AMPL
STAGE DEFECTIVE

SOUND

S OUNO

SOUNO

SOUND

i i  q '
i i

*--,-*

Condensed Troubleshooting Procedure-NO SOUND-VIDEO NORMAL (See Figure 47)

8 l

ManualsPlus.com

https://www.manualsplus.com/


tll
o
l
tr

lrl

F
a
6
llJ

I

F
o t
6 F
? 3

Eo|'.
EN
U
A
U
E'
E
o
E
u
a

o
U
o
a
€aao
a
F.
rt

o
Laa
t'|
9k

9 o ,

?=

I
Ig-

G
=

Eo
F
(J
UJ
F
lrl
o
N
I
2
q
t

5t
F I
< lrj
Z E ,
= o -
E 9( ) o
v r 2
6 <

G
=
{ G '
tL lrj

. =
= J
u?
q

R
F
E
r l

82

*

ManualsPlus.com

https://www.manualsplus.com/


S Y N C  A M P .  A N O
SE PARATOR

B+

V E R T
0sc

I
h

SYNC
SE PARATOR

-R

J=
I=

P
T 0 H ' R I Z  

r r /  
P

S W E E P  C I R C U I , , /  

/

VERTICAL SYNC
INVE RTE R

TO HOR IZ
SWEEP CIRCUITS

A +

,

Verticcl Sync Circuits, Schemotic Diogrcm

VERTICA L
DISCHARGE

Figure 48. Two Types oI
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2.

3.

voltoge qnd resistqnce checks in the defective

;t.;;;; r"""t" the defective-port. E3neci{ll -"-l?tk
Ior t leoky copocitor or chqnged resistor vqlue

thqt would shifi the bicrs on the stcge'

If q normql test pottern is displcyed with the

i-f signol iniected Lt the 3rd i-f ompli{ier' it is
probdble thot the trouble is locoted in the ogc

!""ii"". olthough not conclusive' Go to step 2'

Agcin iniect vhf sigrrol-g!-l!"-"ntennq terminqls

Lria "a;*t the Rf ATTENUATOR control for the

symptom oI overlooded video'

Set the BIAS control to 0 (zero)' Connect the biqs

iJ .rottoge to the cgc line usinq. Jh". cqthode of

ifr" f"i "id.o IF omplifier (emitter if o trcrnsistor is

used) qs reference. Connect the poicrity, to pro-

;iil'"{"ti"" bios lor cr vocuum tube or forwqrd

bicrs for cr trqnsistor.

4. Increose the BIAS control setting ottg - observe

the test pottern displo-y' As the control is turned

higher orr rro.,rnm^ tube circuits' the overlooded

video "y*pto* should diminish ond normcrl

"p"rlti"ir- sirould be restored. If turned further,

tlie pictut. "ftor.ta dim then disoppeor qs the tube

is cut off.
ontrqnsistor izedcircui ts ' thepictureshouldbe

dim or cut ofl *ittt the BIAS control set qt 0' As

ihe control is increqsed, normcrl operotion should

be restored, then the overlooded video symptom

should return.
I f v o r y i n g t h e B I A S c o n t r o l q f l e c t s t h e p i c t u r e

qs describei, the trouble is delinitely in the agc

section. The'ompliliers hove demonstroted thqt

tht;" bscontiolled if oqc- voltcae is properly

JLJ"fof.d. The bios supplf hcrs such low impg!-

once compored to the igc- circuit thct the TELE-

VISION ANATYST will 
"ioke over" ond mcrintoin

complete control oI the ogc lunction' Go to step

5.
If the overlocrded video symptom continues to

"p;; whG the BIAS contiol is odiusted' either

ttid trouUle is unrelqted to the ogc section or the

ogc line is c-ompletely shorted' Go to step 6 {or

c6mPlete isolqtion Procedures'

5. Remove the biqs voltoge connections qnd iniect

itr" igvfwG pUfSE output ot the plote of the

keved oq" o*PiiIiet' If this step produces normql

";:;;;; .t "^"r. for the troubl-e in the ogc wind-

iJ;^;i' ,l'" flvu""t trcrnsformer or the coupling

compone"tt iJ*"Ln the flybock trqnsformer qnd

the lieYed ogc omPlifier'

II overloqi"d video continues' check voltoges

qnd resistonces of components thcrt would dis'

oUt" the keyed cgc omplilier stoge'

6. Disconnect the grid (bose of trqnsistor) oI the 2nd

i-f ompiifi"t fttfi the ogc circuit qnd connect the

bins voitoge source in its- ploce (scrme. cs step

3). If there'i, o-short in thl ogc cir.cuit, i t wil l

' o *u .d isconnected l romtheo]nP l i l ie r .c i rcu i t .
VLry tfr" BIAS control. II the BIAS control offects

the pictut" "" described in .:FP 
4, 

1eP;ot 
this

;;;.'.J;t; foi the lst i-f omplifier.gttd r-f ompli-

iitt stcges. If the overloqded video symptom

does not oppeqr continuously of cny of these

stoges, it is'ionclusive thot th-e trouble is in the

ogJ circuit. Disconnect the cAc filter cop^acitors

one qt q time and repeot the telt proceqttt-" (stePs

3 qnd A) uniil the difective copccitor is locoted.

IftheoverloqdedvideosymptomreoPPearsqnd
the BIAS control hos no effect uPon tlre picture in

ony oI the stoqes (2nd i-I omplilier' lst i-I ompli-

fier or rI cmpliiier), check lor cr defective pcrt in

thot stoge. 
'Be 

olert for cr leoky capocitor thqt

mqy shiit the biqs on the omplifier'

EXCEPTIONS FOR TRANSISTORIZED SETS

l .

2.

Do not exceed the qsterisk (') on the BIAS control

setting.

Do not use the KEYING PULSE output' The SYNC
output will provide suflicient pulse {or most trqn

sistorized ciicuits. Check the schemcrtic diclgrom

of the televisiort receiver lor the required peck'to-

peok voltoge.

K. NO COLOR-BLACK AND WHITE NORMAL
(See Figure 5l)

This symptom con be coused Uy..g {oilure in the
"ot"il-t'""ipiiti"ts, or the color [i1er. Locate the

specific stogl with the following procedure:

l. Inject mqximum cmplitude.COloR- signcl at the

ini"t of the color d-emodulqtors. It is very im-

ffi;;bt 
-thct 

"u demodulotors hqve failed simul-
i;;;;;iy, "o *. will ossume thqt the trouble lies
bJore the demodulctors. II synchronized color is

ei"pily;d, the color oscillct6r is operoting' Go

to steP 2.

2. Iniect mqximum omplitude COIOR signcl qi the

oritput ol the 2nd color i-f omplifier'

Ii no color is disployed, check the coupling
components betw".ri tt. 2nd color i-f omplilier
""Jitt. color demodulqtors. Use signcl iniection
to isolote the delect to cts smqll crn orect cts

possible.
II color is disployed, the coupling components

ore good" Go to steP 3.

86

3 . C h e c k t h e g o i n o f t h e 2 n d c o l o r i . l o m p l i | i e r b y
;;;i;e the-sienoi iniection P"l.')! t" -t!: 

input of

the stoge ""JoUt.rriin9-thd difference in color

intensitf on the screen' 
- 

If the 9,*ntiti,tt 
is oper-

oting prop"rly, the jnterrsity of the color disploy

should increo'se rodicclly when the- signcl iniec-

iion poittt is chqnged to the input of the stage'

The relqtive qmount ol goin may-qe- checked

more qccurqtely by reducing the COL.OX con-

trol setting untii "oior is borely perceptible with

the color 
-siqnql 

iniected crt ihe output- oI the

;t"g;, then iroving'the injection [!h9-inP"t ol

the stoge ond ogcin reducing the qg+OR control

setting until color is borety PerceplrDte'
If goin is normql, go to steP 4'

If goin is low, or no color displgV is provided

*itft'.iq"ol injected ot the i"ptlt of. the stcq-e' the

trouble-could'be in the 2nd color i-f _omplilier or

ihe color killer. Go to step 6 for isolqtion proce'

dures.
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C H E C K  G A I N
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I N J E C T  C O L O R
S  I G M L  A T
OUTPIJI OF

I  s t  C 0 L 0 R  I  F
A H P L  I F  I E R

INJECT BIAS
VOLTAGE INTO
IN Ptff 0F 2nd

COLOR I  F
AMPL IF  IER

COU PL I  NG
COMPONENT
DEFE CT IVE

C H E C K  G A I N
0F I  s t  COL0R
I  F  A M P L I F I E R

C O L O R  K I L L E R
OEFE CTIVE

Znd C0L0R
F AHPLIF IER
OEFE CT IVE

I M P U T  C O U P L I N G
COMPONE NT
DEFE CTIVE

I  s t  C0L0R
F  A M P L I F I E R
DEFECTIVE

C O L O R

C O L O R C O L O R

C O L O R

COLOR COLOR

COLOR

Condensed Troubleshooting Procedure-NO COTOR-BLACK AND WHITE NORMAL (See Figure 5l)
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4. Inject q medium omplitude COLOR signol qt the
gutp_ut of the lst color i-f cmpiifier. II no color is
disployed, the coupling components between the
lst color i-f cmplifier ond tle 2nd color i-f cm_
plifier qre defective.

II color is displcyed, the couplingr components.
ore good. Go to step 5.

5. Check the gcin of the lst color i-f ompiifier. Refer
to step 3 for procedures.

If gain is normql, check the coupling compo-
nents between the video cmplifier recuoi cnd ihe
lst color i-f omplifier.

Jf goin is low or color is not disployed, the lst
color i-I omplilier is inoperotive. Loccrte the com_
ponent thcrt hcs disobled the stoge.

6. The procedures in this step isolcte q trouble to

the 2nd color i-f cmpli{ier or the color killer. The
dc output of the col,or killer normqlly keeps the
omplifier- cut off until q color signcl is received.
If the color killer is defective, t6e cmplifier will
stoy cut of{ cll the time.

Leave the vhf signol injected ct the qntenno
terminqls cnd with the coloR control on. Also
connect the BIAS power supply to the input of the
2nd color i-f omplifier cnd Ldlust the BiAS con-
trol to qssure thct the cmplifier is not cut off.

If the color disploy is restored, the coror kiiler
is the defective sicge.

If no color.cqn- be displcyed, the 2nd color i-I
omplifier is the de{ective stoge.

EXCEPTIONS FOR TRANSISTORIZED SETS
Do not exceed the qsterisk (.) on the BIAS control

setting.

i: i:;

With.this symptom, all color will be missing on
one of the primcry color bqrs (red = bqr =3, bhie _
bqr #6. green = bqr # l0) when the hue control is
cdjusted to obtoin correct color on one of the other
plmgry color bqrs. All other color bars will prob-
obll be of incorrect colors becquse color mixing cqn-
not be performed when c primory color is miising.

, The,symptom would be cqused by on inoperqtive
demodulqtor, color _omplifier, or color gun in the
pic-tu_rg tube. Procedurel qre virtuolly thl same for
red, blue, or green color circuits. For'simplicity. the
lollowing procedures use the red color circuit'only,
but q blue or green circuit cqn be substituted.

l. Remove the qntennq terminql connections cnd
either lst or 2nd video omplifier.

2. Inject mqximum omplitude SYNC signol (+) ot
the red gun of the picture tube. We ore not con-
cerned with cr te-st pattern or discernible picture.
All we wqnt to check is the obility to produce red
on the screen "f llrq_pryture tube. tt icry be nec-
essqry to_ cdjust HORIZ HOLD to produCe visible
pottern, the result should be 3-IO-diogoncrl bcns.

If red lines qre seen on the screen, the red gun
of lhe piclure tube is good. Go to step 3.

II no red colo_r is dilployed, the ,ed gun of the
picture tube is defective.

L. ONE COLOR ABSENT
(See Figure 52)

M. NO COLOR SYNC
(See Figure 53)

3. Iniect q, mqximum crmplitude video signcrl at the
inpyt- of the- red output omplitier. Tri bottr the
positive ond negqtive polcrities. II re-d video is
disployed, this stoge is- good. Go to step 4.

If no red color is disployed, iniect the SyNC
signcl qt vqrious points in the oltput of the stoge
to isolcte the trouble to qs smqll qn oreq .,s pos-
sible.

4- If the television receiver hos q red predriver or
eguivalel!_:loge such qs shown in Figure 52, in-
iect o VIDEO signcl qt the input to thdt stoge.

If red video is disployed, this stoge is good. Go
to step 5.

II no red color is disployed, this stcge is in-
operotive.

5. I-nject _o- VIDEO sigmol ot the output of the red
demodulqtor. If red video is displiyed, the trou-
ble is in the demodulqtor.

II red color,is.not disp,loygd,check the coupling
components between the demodulator cnci ,ed
cmplifier.

EXCEPTIONS FOR TRANSISTORIZED SETS
None.

- :.,.

i :  
' ' t . l  ' '

j f.il .

With this symptom the color bqrs qre not in the
proper sequence or colors qre errqtic crnd conletti-
like ot each color !ot. Th-e syqrpto_m is ccused by
lols,9t 

synchronization ro the S.S{i IVIH, "oifi"to, Uiq delective burst cmplifier, phose detector, recctcrnce
control stoge, or oscillqtor. 

-These 
stcges control the

Phqse of the oscillqror. The TELEvISt-ow eNetysr
cqn be used to isolqte troubles in these stoges cs
Iollows:

l. Inject-bios voltcge at the input of the reqctance
modulotor crnd vofy_ the BIAS control setting. If
the reqctcnce modulctor stoge is good, the 

-hue

of the color bqrs should vcrry qs th; BIAS control

is cdjustel cnd it should be possible to cdiust ror
proper "o-l-ot dis_plcy. If vcrying the BIAS tontrol
hqs no effect, the ieqctatt"6 m-odurotot oi oscir-
Iqtor stoge is defective.

2. Set the coloR control to l (on) qnd inject
coloR signol into rhe burst cmprifier. lt it "
lurgt omplifier- qnd- p_hase detectoi ore good, in-jection of the signol-lhourd restore cororiync. II
either is defective, the symptom will remoir, ,rrr-
chonged.

EXCEPTIONS FOR TRANSISTORIZED SETS
Do not exceed qsterisk (") on the BIAS control

setting.

.. ::
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A LTHOUGH
O N L Y  L O S  S
U S E D  F O R
G R E E N  O R
STITUI  ING
WHERE VE R

T H I S  C H A R T  M E N T I O N S
oF RED,  IT  CAN BE

SYI '4PTOMS OF LOSS OF
L O S S  O F  B L U E  B Y  S U B -

' G R E E N '  0 R  I  B L U E  I
' R E O '  I S  M E N T I O N E D .

RED
L I N E S RED

RED N O  R E O

RED N O  R E D

RED N O  R E D

I  O I S C O N N E C T  T H E
ANTENN/q  TERMIMLS

AND ALLOW THE
T E L E V I S I O N  S E T  T O ,

OPERATE WITHOUT
V I D E O  A N D  S Y N C

I NJECT }4AX IMUM
S Y N C  S I G N A L  A T
T H E  R E D  G U N  O F

THE PICTURE TUBE

PICTURE TUBE
DEFECT IVE

2
INJECT MAXIMUM

VIDEO SIGI . IAL AT
THE INPUT OF THE
RED OUTPUT AMPL

REO OUTPUT AMPL
DEFE CTIVE

I N J E C T  V I D E O
S I G M L  A T  R E D

PRE -DR I  VE R
(OR EQUTVALEMT)

4

INJECT V IDEO
SIGNAL AT OI.'TPUT

OF RED DEMODULATOR

R E D  P R E - D R I V E R
DEFE CT IVE

RED OEMODULATOR
DEFE CT I  VE

OUPLING COMPONENT
D E F E C T I V E

g0 Condensed Troubleshooting Procedure-ONE COLOR ABSENT (See Figure 52)
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N. INTERMITTENT TROUBLES
Intermittent troubles qre the most difficult of cll to

isolqte. The symptom will show up cfter the tele-
vision receivei hqs been in operction, lost a while,
then disoppeor for q time. There is no set pcttern
to the rapidity with which the symptom will qppecrr,
nor crny gucrcntee thqt it will remoin equolly long
when it does show up cgain. This is the reqson in-
termittent troubles qre so hqrd to trqck down. Also,
it is not unusuql for qn intermittent trouble to dis-
qppeqr just cs the servicemcn stqrts to check the
circuit. Becquse intermittent troubles normcllv tqke
so much time to locqte, the television servi6emqn
often suflers a loss rqther thcn mqkinq q profit on
the repcir. The TELEVISION ANALYSf ccn drqsti-
cclly cut servicing time qnd convert such losses to
profit becquse it is the ideql instrument for locoting
intermittent troubles.

During the short durqtion of the intermittent trou-
ble, the symptom will fall into one of the cctegories
previously given. This qlone isolates the trouLle to
q few stoges in o specific section of the television
receiver. The TELEVISION ANALYST cqn be used
to inject signcls into these stoges, cnd bv c' process
of eliminqtion, the trouble will be nqrro-"d do*tt
to one stcAe.

with intermittent troubles, most technicisns prefer
to stqrt in the suspected qreq neqrest the qnlennc
ond work towqrd the picture tube (or specker for

qudio troubles). Signcl is injected lrom the TELE-
VISION ANALYST ond the television receiver is
cllowed to opercte until the symptom reoccurs. The
technicicn cqn be servicing onother set while wqit-
ing for the intermittence to recur.

B&K offers cdditionql test equipment thqt cqn be
used cdvontageously with the TELEVISION ANAI-
YST lor loccting intermittent troubles. The BdK DicA-
nostic Oscilloscbpe includes qn intermittent cnclyz6r
circuit that indicctes any chcnge in signcl level. Of
course, c constqnt signcl source is required such qs
thqt from the TETEVISION ANATYST: The Remore
Alarm is qn qccesso_ry for,the oscilloscope thct pro-
vides q llashing light and buzzer qlorri whenever
the signcl level chcnges. The clorm indications con-
linue until reset. These items of equipment free the
techniciqn from closely monitoring 

-the 
set while

woiting for the intermittent trouble [o recur.
When the intermittent symptom sppecrrs, the point

of signal rinjection is moved to the irext stcAe'cnd
the proced,r{g repected. The lcst stcAe ct which the
intermittent symptom occurred is the iefective stcae.

Once the defective stage is located, it mcy be
yile to replace components one qt q time untii the
defective pcrt is found. Alter 6cch pcrt is replcced,
inject signcl qnd recheck for the iniermittent'symp
tom. When the intermittent symptom cecses, the
defective pcrt hcs been located cird repld;a:
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A.  CENTERING,
(See

It is difficult to cdiust centering, size, ond lineority
without the oid of q test pottern such os the TELE-
VISION ANATYST provides. Using the picture thqt
is normqlly trcnsmitted by o stqtion, no imoge re'
mqins fixed long enough to permit complete odjust-
ment. Furthermore, any imcge not contoining ct
Icirly lcrge circulor pcttern will not provide enough
visible mcnkings to estoblish true lineority. If this
method is ottempted, the non-lineqrity will be oppcr-
ent when q circulqr object finclly does ctppeqr on
the screen.

The test pottern produced by the TELEVISION
ANALYST is the ideql signol source for moking
centering, size, ond linecrity odjustments. The pot-
tern is unchanged over the durqtion of the odjust-
ment sequence, it hqs o large outer circle cts
q stqndcnd for making size cdjustments, ond it hqs q
number oI smoller circles which should oll be per-
fectly round when the lineqrity of the dellection is
properly odiusted.

l. Meosure lrom opposite diogoncl corners of the
picture tube screen ond mqrk the physicql center
of the screen with ct greqse pencil or similqr
mqrker.

2. Insert the test pottern into the TELEVISION
ANALYST qnd inject VHF signcl ot the vhf qn-

ADJ USTMENTS

SIZE, AND LINEARIW
Figure 54)

tenno terminqls oI the television receiver. Adjust
the controls of the TELEVISION ANATYST ond
the television receiver {or the best test pcttern
disploy.

3. Adjust the ion trop or centering odiustment of the
television receiver so the center circle of the test
pottern coincides with the physicsl center of the
screen' 

NorE
If the test pcttern is bodly distorted, Per-
form the lineority odjustments (or houble-
shoot ond repcir if necessqry) before the
centering odjustment is finqlized.

4. If the television receiver hos q width odiustment,
odjust it so the rqster just lills the screen.

5. Adjust the heiqht odiustment so the outer circle
of the test pottern iust fills the screen verticclly.

6. Adjust the @ qnd horizontal linear-

lly cdjustments lor q round outer circle qnd round
inner circles on the test pottern displcy.

7. Wipe the grecse pencil centering mcnks from the
foce of the picture tube.

Figure 54. Mcnking Physicol Center of Screen Figure 55. Proper Centering, Size, ond Lineority
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B. GOLOR DEMODUTATOR ALIGNMENT
(See Figures 56-57)

l .

2.

3.

4.

Inject vhf signcl qt the qntennq terminals of the
television receiver. Insert the test pcttern slide in
the TELEVISION ANATYST cnd ird;ust the con-
trols on the TELEVISION ANATYST qnd the rele-
vision receiver for the best black cnd white test
pottern display.

Remove the test pottern slide ond turn the COIOR
control to 2. Adjust the controls on the television
receiver for best color reception, qnd eorrect
colors on the color bqrs, insoiqr cs possible.

Connect qn oscilloscope of adequate bqndwidth
to the output of the R-Y omplifier. Set the oscillo-
scop-e sweep frequency to l5,7S0Hz. A wqveform
similar to thct shown in Figure SG will be dis-
plcyed on the oscilloscope.

Set the hue control to the center of its rqnge, then

cdjust the cocrrse hue control crdjustment lor zero
cmplitude on the 6th bqr of the oscilloscope dis-
ploy.

5. Move the oscilloscope connection to the output of
the B-Y cmplifier. Adjust the quodrqture trqns-
former which drives the B-Y demodulator so thqt
the 3rd bqr is qt zero cmplitude cs shown in
Figure 57.

The 6th bqr is the blue color bqr which is cdjusted
Ior zero cmplitude in the red demodulotor, cnd the
3rd bcr is the red color bcr which is odjusted for zero
omplitude in the blue demodulqtor. None ol the blue
signcl gets through the red cmplifier and none of the
red signal gets through the blue cnnplifier. The G-Y
amplifier is normqlly driven by the output of the red
qnd blue demodulqtors, thus no red or blue signols
get through the green cnnplifier.

Figure 56. R-Y Amplilier output as seen on <rn oscilloscope

Figure 57. B-Y Amplifier output qs seen on qn oscilloscope
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Figure 58. Insert Dot Pattern Slide for Stqtic Convergence Adiustment
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C. COLOR CONVERGENCE
(See Figures 58-59'60)

This portion of the mqnucl provides generql color
conver{ence instructions and tells how to use the
TELEVISION ANALYST cls the signol source for
color convergence. For complete color convergence
instructions fbr cr specilic television receiver, refer
to the mqnufqcturer's instructions. These will vqry
from model to model.

I. Set the high voltage for the vqlue specified by
the mqnufqcturer ftypicclly 23.5 kv).

2. Adjust the centering, size, qnd linecrity Ior blqck
cnd white reception. Refer to the instructions in
pqrqgrqph A of this section.

3. Degouss the cqbinet qnd the fqce of the picture
tube with c degoussing coil. This step should be
performed even if the television receiver hqs q
built-in degcussing coil. They <lre usuqlly insuffi-
cient to correct for lcrge qmounts oI mcAnetism.

Color purity odjustments cne mcde with a syn-
chronized blcnk rqster. The TETEVISION AN-
ATYST provides such cr signal by removing the
slide. Do not merely reduce the VIDEO control
setting to minimum; remove the slide entirely ond
leqve the VIDEO control setting qt q normql level.
Refer to the mqnufccturer's instructions for color
purity odjustment procedure.

It mcy be necessqry to repeot the stqtic conver-
gence qnd color purity cdjustments until there is
no interqction.

Dynamic convergence is performed with the line
slide inserted into the TETEVISION ANAIYST.

4. For stqtic convergence cdjustments, insert the dot
slide into the TEIEVISION ANATYST crnd cdjust
the stqtic convergence mqgnets for q white center
dot. The center dot is eosily identilied becquse it
is surrounded by squcre dots. (See Figure 58)

Adjust the briqhtnesq qnd -con$!- controls on
the television receiveilor s low brightness level
that will keep the dot from blooming qnd becom-
ing enlcrged. It mcy be_ ne-cessqry to slig-h1ly
inireqse the VIDEO cmplitude; too much video
will also cctuse the spot to bloom. A low bright-
ness level will clso mqke cny misconvergence
eqsier to see.

Figure 59 shows the direction oI motion of the
red, blue, qnd green dots thct movement of the
stqtic convergence mqgnets will produce. When
the three dots qre superimposed equclly on the
center dot, cr white dot will result.

r>

Figure 59. Direction of Dot Movement for Stqtic Convergence

The center of the pcttern is ecsily distinguished
by dots which surround the center line intersec-
tion. (See Figure 60)

Refer to the mqnufccturer's instructions for
dynomic convergence adjustments. Adjust the
brightness qnd contrqst controls on the television
receiver qnd the VIDEO control on the TETEW
SION ANATYST so thqt the lines do not bloom
qnd become enlcrged. A brightness level qt
which the bcckground becomes solid blcck, and
fine white lines qre visible is preferred. Any mis-
convergence is eqsiest to see qt this brightness
level.? ,
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PERFORMANCE TESTING
The TELEVISION ANALYST can be used to test

overall perlormcnce of television receivers, includ-
ing rI sensitivity, qgc qction, centering, size and
linecrity, shoding, resolution qnd bqndwidth, qnd
Irequency response. A perlormonce test should be
mqde qt the conclusion of troubleshooting ond repoir
of q trouble thqt disqbled the television receiver. The
performonce test qssures thqt qll troubles qre cor-
rected qnd qll odjustments have been mqde to
restore peok performance. If the television receiver

Adjust the RF ATTENUATOR control to the lowest
omplitude thot will provide q picture suitqble for
viewing. Good rf sensitivity is clwcys importont, but
especially so in fringe qrects. Experience will soon
show the highest setting of -the RF ATTENUATOR
control thqt will provide suitqble viewing in your
locolity. For exomple, qssume thqt the minimum
ccceptoble rf sensitivity in your locolity is c setting
of 3 on the RF ATTENUATOR control. If you cre
testing q television receiver which has poor video qt

B. AGC
Grqduqlly increose the setting of the nF ATTEN-

UATOR control from the low setting used in the rf
sensitivity test to mqximum. If the agc circuits qre
operoting properly, the television receiver should be
qble to provide c good quolity picture throughout
this signcl cmplitude range. If ogc action is inade-

c. slzE, GENTERING,
Refer to Figure 6 neqr the lront of the mqnual for

q view of the desired test pattern displcy. The outer
circle of the test pcttern should just lill the television
screen verticclly. The rqster should fill the entire
width of the screen qnd the outer circle qnd inner
circles of the test pcttern should be perfectly round.
The outer circle should not reqch the sides of the
screen becquse the picture has grecter width thqn
height.

A. RF SENSITIVITY TEST
q control setting of 4 or 5 (or cny setting higher than
3), the rf sensitivity of thqt set is low crnd steps
should be tqken to improve the gcin. StcAe gain
checks of the rf qnd i-f cmplifiers should be made
to locqte the low gcin stcAe. Procedures for meqsur-
ing gcin with the TELEVISION ANATYST qre given
in both the Typicol Operoting Procedure qnd Trouble-
shooting Procedures sections of this mqnucl. Reclign-
ment of the i-f section may crlso improve gcin.

ACTION TEST
qucte, the picture will teqr qnd produce the 

"over-

loqded video" symptom. Refer to that symptom in
the Troubleshooting Procedures section of the mqn-
uql for corrective qction, but first crttempt to correct
incdequcte cgc qction by cdiusting the gg control
on the television receiver.

is returned to the customer in this condition, there
will be few 

"cqll bqcks" cnd high customer sqtis-
fcrction. Conduct qll of the performqnce tests listed
qnd tqke corrective crction cs required.

For cll performcnce tests, insert the test pcttern
slide into the TELEVISION ANATYST cnd iniect vhf
or uhf signol qt the qntennq terminqls of the tele-
vision receiver. Tune the television receiver to bring
in the test pcttern qnd odiust for the best video.

AND LINEARITY TEST
If these circles qre not round, pictures will be

distorted qnd out of proportion. The customer would
notice this most on round obiects.

If the television receiver foils this test, perform the
oppliccble procedures from the "Adjustments" sec-
tion of this manual. If cdjustment will not correct the
situqtion, troubleshoot the verticql or horizontql
sweep circuits, cs cpplicqble.

D. SHADING CHECK
Again refer to Figure 6. Ecch of the circles ot the

center of the test.pcttern is s different shcde of grcy.
Does the television receiver displcy these circles qs
sepcrote, distinguishoble shades ol gray? Improper

E. RESOLUTION AND
With the controls on the TELEVISION ANATYST

qnd the television receiver odjusted for the best
video disploy, read the resolution <rnd bqndwidth
directly from the test pcttern that is displcyed. Refer
to Figure 6; the point qt which the verticql lines
merge qnd become indistinguishqble is the point
where the recding is tqken. The bottom scqle is
morked to show resolution in number of lines, which
is dependent upon bcndwidth. Bandwidth is nicrked
on the upper scale. Resolution should be qt leqst
250 lines (bandwidth should be qt leqst 3 MHz op-
proximately) for good quclity video. A nqrrower

shcding is the result of nonlineqr qmPlificction in
the video section. Signcl iniection wiih the TEI,E'
VISION ANATYST mcy help you loccte the specilic
stcge which is cqusing the trouble.

BANDWIDTH CHECK
bondwith, qnd subsequently less resolution, will pro
duce luzzy imoges. tfre frigtrest possible resolution
is desired lor shcrp crisp imoges.

Poor resolution is usuolly ccused in the video i-f
section. Injection of i-f signal qt vqrious points mqy
disclose crn appreciqble decreqse in resolution qt a
specilic point- in the circuit. If so, thct pcrt of the
circuit should be checked lor q defective part or
improper tuning. II no specific pcrt of the,i-f circuit
con be delined qs the cquse of poor resolution, ra
olignment of the rf qnd i-f sections should be per'
formed.
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F. FREOUENCY

The high frequency resPonse wqs olreody checked
with the resolution qnd bondwidth test in the pre'
vious step. However, il overcompensqtion is made
for high frequencies, the verticql lines of the test
pottern moy-be followed by multiple lines similcn
io ghost imoges. Furthermore, it should be possibie
to tune out the multiple lines with the fine tuniaq
control.

Slight overcompensction c<rn be detected by ex-
omining the block horizontsl bqrs ot the bottom of
the imoge. The left hqnd edge will be excessively
blqck qnd the right hqnd edge will be Iollowed by

RESPONSE CHECK

s short, excessively white mcrgin.

Low frequency resPonse will qlso be checled by
exqmining- the block horizontql bqrs ct the bottom
of the imcAe. Poor low frequency response qllows
the edges of the bqrs to be shorply delined, but they
v:ill chqnge from black to qn excessive white with
q streqmer shqding from this white bqck to the nor-
mol bqckground. The visuql eflect is one ol smesr-
ing, with the smeqr going from left to right.

Poor frequency response, low or high, will prob-
cbly require reolignment oI the i-f section.

a
5
t
I

I
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OTHER USES FOR THE TELEVISION ANALYST

A. DISPLAY YOUR OWN PICTURES OR
PATTERNS ON ANY TELEVISION RECEIVER

The TELEVISION ANALYST will trqnsmit cny pic-
:ure or pottern thqt is in the form of q blccli qnd
'chite positive transporency. The only restriction is
:ilot the size of the imcge qreq be 3 i 4 inches qnd
:ne full size oI the trqnsparency be 47/a xGYz inches

to fit into the slide holder. Thus, cny pottern mqy
be drqwn on q piece of cleqr plcstic or ccetqte qnd
disployed on qny television receiver. To display
photogrophs, have cr positive film trcnspcrency
mqde qnd use it in the slide holder.

'fhe TELEVISION ANALYST hqs sufficient output
:c drive l0 or 12 television receivers simultoneouily.
More sets cqn be driven by using qn qntennq cm-
plifier qrd leeding the output of the TETEVISION
ANALYST into that unit. The cdvertising, or qny

B. DISPLAY ADVERTISING ON A GROUP
OF TELEVISION RECEIVERS

C. SERVICING CABLE TELEVISION AND
MASTER ANTENNA SYSTEMS

other video presentction that is desired, ccm be
mqde up on c' positive trcnspqrency slide qs d+
scribed above. Then, for exqmple, all the television
receivers in q retqil store could displqy the messqge.
(See Figure 6l)

The TELEVISION ANALYST, since it generctes
test signols on qll vhf and uhf chcnnels, cqn be used
to test qnd troubleshoot cqble television qnd master
entennq systems. These systems cre primcrily rf
cmplilier qnd converter items. The signal subjtitu-

D. VIDEO PAGING
The TELEVISION ANALYST ccn be used qs <l

video pcging trqnsmitter qt hospitcls, conventions,
snd other gotherings. The informqtion to be trcns-
mitted is written on c piece of clear acetqte with
crsyon,_greqse pencil, or similqr mqrker thot mcy
be eosily wiped cleqn qnd reused, or it mcy bL
typewritt€n if desir_ed. For typewritten messqges,
ploce the cqrbon side of two pi-eces of good quciity
cqrbon pqper cgoinst the front qnd bqck side-oI thi

tion method of troubleshooting is used, stcrting ct
the television receivers where the complqint of poor
reception origincted cnd working towqrd the mqster
qntennc.

TRANSMITTER

cleqr qcetate qnd insert into the typewriter. Type
the desired messqge cnd remove the cqrbons. Using
the qcetate slide in the TELEVISION ANALYST, the
messcAe will be clecrly visible on the television
monitor, qnd the qcetqte mqy be easily wiped cleqn
qnd used ogain. Conventionql qudio pcrging moy be
used to direct the pcged person to the television
monitor for the visuql messqge.

r0 l
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Refer to the block diogrom (Figure 62) qnd the
following explonotions for functionql operction of
the TELEVISION ANALYST. Mony of the stoges in
the TETEVISION ANALYST ore basicolly the sqme

THEORY OF OPERATION

A. GENERAL

B. SCANNING SECTION
(See Figures 63-64)

qs those used in mcny television receivers. Brief
circuit descriptions qre provided for these stcges'
Speciol circuiis crre desciibed in grecter detail.

The sconning section is the heort of the TELE-
VISION ANALYST. It consists primcrily of the cqth-
ode roy tube qnd the photo-multiplier tube. Bosicolly,
the following octions ore performed in the sconning
section:

- c dot ol light scqns the cqthode roy tube

- cr slide mqsks the light which reqches the
photomultiplier tube

- the photomultiplier tube converts the light into
q video signcrl thot is equivolent to the imoge
on the slide

An electron beqm scons the loce oI the cathode
roy tube just os in q television receiver. Thqt is, the
beqm storts qt the top ond moves from left to right,
retrqces quickly to the left qnd moves down one
line, then ogcin moves from left to right. This is
repeoted until the beom reoches the bottom, then
the whole process is repected.

As the electron beam scqns, it produces ct flying
dot oI light. The light is directed towcrrd q photo-
multiplier h.rbe which produces on output signol thot

TRANSPARENT
SLIDE

PHOTO
TUBE

Figure 53. Changing q Visuol lmoge to on Electrical Sigaol

is proportionql to the qmount of light which strikes

it. A positive tronspcrency slide PqJ be inserted
betweLn the cothod-e roy iube qnd the photomulti-
plier tube. As the smoll spot of light $veePs qcross

ihe slide from left to righl, light Passes through the
tronsporent portions of the slide ond mqximum out-
put vbltoge is produced b_y_-the photomultiplier tube

tsee Figuies 63 ond 64). When the spot passes be-
hind thL block pcrts ol the slide, no light -reqches
the photomultiplier tube qnd no output voltoge is
produced. Shcrdes of groy jn the trcrnsporency-{pcn-
iictty trcnspcrent) will produce some output voltoge,
but iess thln the Iully trcnspcnent crrecs. Thus, as
the entire slide is scqnned, the photomultiplier tube
will produce o video signol eguivolent to the img99
on the slide. If this sctme video sigrnol is amplified
ond opplied to the Video section of a television re-
ceiver, ihe imcge on the slide will be reproduced on
the screen oI thqt television receiver.

A speciol type of cothode rqy tube is used in the
TELEVISION ANALYST, qnd it is mqtched to the
spectrol response oI the photomultiplier tube.

I

I
u
N
$

Figure 64. Voltoge os Light Becrm Movea Acroas Pqltern

C. VERTICAL DEFLECTION SECTION

Vertical dellection of the "llying 
dot" is provided

by this section of the TELEVISION ANAIYST. It
consists of the verticcrl oscillqtor qnd verticol output
stoges. The oscillqtor uses 60 Hz oc input,power for
synchronizqtion. The oc power is cpplied qcross cr
trqnsistorized clipping circuit qnd converts it into <r
squqre wcrve. Shoping ond timing circuits lurther
modify the signol into s scrwtooth sweep signol. The

104

VERT GRID DRM jcck permits a signcl to be taken
directly from the stoge for injection into q malfunc-
tioning television receiver. Verticql size and line-
ority adjustments qre included in the circuit. The
verticql signol is crlso opplied to the plote drive
omplifier, which provides high level verticcrl test
signols.

TtttE -
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Output from the verticol oscillqtor qnd horizontql
oscillctor crre sqmpled qnd cpplied to o sync mixer.
The sync mixer provides isolqtion between the two
inputs, but produces cn cmplified sync signcl con-
tcining both vertical qnd horizontql sync pulses ct
its output.

- This composite sync signal is opplied to the sync
phose inverter stoge which provides output qt bbth

the cathode qnd plcte. The SYNC POIARITY
switch selects the cqthode signcrl in the positive
position cnd plcrte signcl in the negctive position.
The output signcl is qvqilqble from the SYNC jcck
for injection into television receivers. The cmplitude
of the signcl qt the jcck is cdjusted by the SYNC
control, but this control hqs no effect upon the cmpli-
tude ol the signcl within the TELEVISION ANAIYST.
An interncl adjustment sets this level.

The horizontal dellection section, which consists
of the horizontql oscillqtor, horizontal output stcge,
dcmper, hiqh voltoge rectifier, and the horizontql
dellection yoke, provides horizontql deflection for
the "Ilying dot". The horizontql oscillqtor provides c
15,750 Hz sqwtooth wqveform frorn q multi-vibrqtor
type circuit. An interncl odjustment is provided for
frequency odjustment. The output oI this stage is
qvqilqble qt the HORIZ GRID DRM jcck for injec.
tion into television receivers. The horizontql oscillqtor
is synchronized with q sub-multiple of the 189 KHz
color bor generqtor.

The output of the horizontql oscillqtor is continu-
ously cpplied to the horizontal output stage. The
horizontql output stcAe contqins on- cmplifier qnd
conventionql llybcck trqnsformer. These devices
drive the yoke to give horizontal deflection. A width

D. HORIZONTAL DEFLECTION SECTION

E. SYNC SECTION

F. VIDEO SECTION

G. COLOR SECTION

H. SOUND SECTION

coil shunts the yoke a vqriable qmount to odjust
horizontql size. The llybqck trqnsformer, in coniunc-
tion with the dcmper qnd high voltcge rectifier, pro-
vide cpproximctely 12.5 kv high voltcge lor the
ccthode roy tube. Boosted B+ is developed by the
llyback trqnsformer cnd damper for use cs plcte
voltcAe by mcny of the stcaes in the TETEVISION
ANALYST. The KEYING PUTSE is tqken directly
Irom cr winding of the llybcck trqnsformer.

The horizontql oscillqtor signcl is cpplied to the
plate drive cmplifier. A switch qllows the operator
to select verticql or horizontql sweep signcl cs the
input to the plcte drive cmplifier. The switch qlso
hqs qn OFF position which disqbles the amplifier.
The output signal, used for signcl injection trouble-
shooting, is tqken qt. the PTATE DRM jcck.

The video signcl is produced by the photomulti-
plier tube. The-cmplittide of this signal is cdjusted
by the VIDEO control. Additioncl cmplificotion is
provided by the video cmplifier stcge. It is here thct
color signal is cdded whenever color is used (see
pqrcarqph G below. The output of the video qm-
plifier_ is applied to the video phcse inverter clong
with the composite sync signal. A composite video

signcl with vertical snd horizontql sync pulses is
provided ot both the plate qnd cathode of this stcae.
Since these sign<rls ore of opposite polcrities, the
video polcrity switch selects c positive signcl by
connecting the plote output to the VIDEO jcck or c
negctiyq signcl by connecting the ccthode output to
the VIDEO jcck.

The color signal is provided by c 3.563 MHz crystcl
controlled oscillqtor. This signcl, when demodulqted
ogainst q 3.58 MHz oscillqtor signcl in the television
receiver, produces c full 3600 phcse difference in the
time required lor one horizontql scqn. Since the
phase difference is converted to color, qnd the phcse
lineority shifts from 0o through 3600 qs it moves
from left to right on eqch horizontql scqn, a full rqin-
bow of colors is genercted. The rqinbow color signol
is cvqilqble qt the COLOR jcck qnd is cdjustcble by
the COLOR control. The control does not qffect tha
gg_p_li!g4e of the color signcl used internclly in the
TELEVISION ANALYST. The OFF position discon-
nects the oscillqtor from the output points.

The 189 KHz bclr generator is essenticlly c crystcrl

controlled oscillqtor with wqve shcping components
to produce c 189 KHz square wqve. A low level
3.563 MHz color rainbow signcl is qlso iniected into
the stcge, with the result<rnt output c gcted color
signol which produces the bqrs of color when dis-
played on q television screen. The rqinbow signcl
is blocked by the negctive portion of the squcne
wqve, but the color rqinbow signcl passes during
the positive portion of the squcre wqve. This gcted
color signcl is fed to the video cmplifier itoge
where color signcl is qdded to the blcck qnd white
yi4eo signcl which mqy be present there. The t89
KHz squqre wcve is crlso coupled to the horizontol
oscillqtor to keep the color bqrs in sync with the
horizontql sweep.

The I KHz oscillqtor operates eontinuously when
the TELEVISION ANALYST is turned on. Jt pro-
duces q tone output which is qvciloble ct the'l i(Hz
jcck. The tone is qlso cpplied to q recctqnce tube
which frequency modulqtes the 4.5 MHz oscillqtor
crt q I KHz rqte. Approximctely 25 KHz of deviction

is produced. The 4.5 MHz oscillotor is turned on and
9ff by the_ AUDIO switch. Its output is qvqilqble qt
the 4.5 MHz jcck. The output is olso cpplied to the
rf modulotor stoge whieh is described in the next
pcrogrcph.
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I .  R F

The vhf oscillqtor operates similqr to most tele-
vision tuners with q different coil selected for eqch
chqnnel selection. These coils ore pre-tuned to the
correct frequency. The sqme oscillqtor is used lor
i-f signcl generction, but q front ponel tuning control
gives c 20 to 48 MHz frequency rqnge. The oscillqtor
output is routed to the rf modulqtor. The RF ATTEN-
UATOR control odjusts the omplitude o{ the signol.
The rf modulotor mixes the rf signoi with the video
signcrl (including color which wos pre-mixed) ond the
qudio signol. The output of the rf modulqtor is qn rf

The FLYBACK YOKE TEST SIGNAL jock provides
the signol for testing llybock trqns{ormers ond hori-
zontql yoke windings for shorted turns. The stoge
which drives this jock is o high oscillqtor.
Shorted turns reduce the "Q" of the oscil lqtor circuit,

SECTION

signal modulqted with sync pulses, video, color, qnd

sound. The other port oi the RF ATTENUATOR con'
trol odjusts the output level ot the RF jock.

When the CHANNEL SELECTOR is in the UHF
position, the rf oscillotor operotes, producing o
moduloted rf signql Irom the rI modulqtor stage into
the uhf mixer. The uhf oscillqtor is also energized
qt this time. It olso feeds the uhf mixer. The re'
sultqnt output of the uhl mixer is cr modulcted uhI
signol qt the RF jcck.

I .  SHORTED TURNS GENERATOR

which cquses the biqs to shilt on crn qssocicrted bulb
driver stoge. The biqs shilt couses the st<rge to con-
duct cnd lights the TEST INDICATOR lcmp. As little
cs one shorted turn will reduce the "Q" sufficiently
to light the test lomp.

K. POWER SUPPLIES

The bios power supply is cr Ilooting power supply;
thqt is, it hqs no connection to the chqssis oI the
TELEVISION ANAIYST. It provides c dc voltcAe
output of either polarity, depending upon the polor-
iti o{ the connections. It provides up to Ye qmpere
of current. The output voltoge is somewhot depend-
ent upon the current, but is odjusoble from 0 to 25
volts into q high impedcnce circuit. The source im-
pedonce of the power supply is very low.

The power supply for the TELEVISION ANALYST

The TELEVISION ANALYST is reqdy for operction
os shipped from the fqctory, but q lew odiustments
mqy peok the instrument for most sqtislqctory oper-
ation in your locclity. This is primorily due to the
foct thqt clll television stotions do not produce cn
identicol test pottern. The TELEVISION ANALYST
should be_odjusted to produce the sqme iineority,
ete. qs the locql stqtion. These odjustments should 5e
checked periodically ond reodiusted il necessory.

l. All oreqs hove qvqilqble qt some time during the
week a stqndcrrd test pcttern from <r local tele,
vision stction. Find out when this pottern is qvqil-
qble qnd wcrrm up q television receiver in good
operoting condition cnd the TELEVISION ANAL-
YST for 5 minutes before storting.

.Tune the television to the locql stqtion which is
bqnsmitting the test pcttern. Follow the Center-
ing, Size, qnd Lineority cdjustrnent instruction
from the Adiustments section of this mqnucrl
using this signol. Mcrk the excct center cnd the
circles of the stqtion test pottern on the fqce of
the screen with crqyon or similcn mcrrker.

Tune to qn unused chqnnel cnd inject the test
pcttern signol from the TELEVISION ANAIYST.
Recdjust the fine tuning if necessory for best re-
solution. DO NOT READIUST CONTROLS ON
THE TETEVISION RECEIVER, IT IS SERVING AS
THE CALIBRATION STANDARD FOR THE TEIE.
VISION ANAIYST.

is cr conventionol trsnslormer type. A full wcve
rectilier provides 200 volts B* qs plcte voltoge lor
mcrny of the stoges. Silicon diodes qlso develop o
negotive voltoge for crpplicqtion to the cothode o{
the photomultiplier tube qnd the phase inverter
stcges. When the OFF-STBY-ON switch is in the
STBY position, voltoge is opplied only to the filo-
ments of the tubes <rnd bios jocks. This woy, oseillq-
tors con be stcbiiized ond immediqte operotion is
ovoiloble by merely setting the switch to ON.

Adjust the centering, vertical size ond lineority,
horizontal size, ond width controls on the TEI.E-
VISION ANALYST so thot the test pattern is
superimposed over the circles thcrt hqve been
drqwn on the fqce of the screen.

The CHANNEL SELECTOR provides vhf signcls
on chonnels 2, 3, 4, 6, 7, 8, 12, ond 13. These
channels should ordincnily provide cll the chon-
nels necessqry for testing. II, however, you de-
sire q test signol on chqnnel 5,9, 10, or l l , these
con be obtained by reodjusting the coils oI qn
odjccent chqnnel. The lollowing toble provides
recdjustment instructions:

AOJUSTING THE TELEVISION ANALYST FOR LOCAL CONDITIONS
4.

5.

2. NEADIUST
DESIRED COIL OF

CHANNET CHANNEL TUNN COII SIUG

4 turns counterclockwise

l7z turns clockwise
3.

t0 2Vz lurns clockwise

r06

u 4 turns clockwise
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MAI NTENANCE

A. GENERAL
Very littJe periodic mointenonce is required. A

p_eriodic check of the cdjustments listed in the
Adjusting the TELEyISION ANALYST tor Locol Con-
difions section of the mqnuql qnd occcsioncrl cleqn-
ing of the lqce of the cqthode roy tube qre the only
recommended steps. Any time thot the instrument
does not meet the specifilqtions listed qt the begin-
ning of the mongol, odjustment or repcir should-be
perlormed. Cqlibrqtion of the instru-ment must be
mqintqined iI the television receivers which you
service qre to be tuned to peok performonce.

In the event of insbument iqilure, presence or
qbsence of the output signols qt the vqrious jocks
will isolqte the trouble to-one or two stoges (see the
block diogrqry Figure 62). Tubes from th6 suspected
stcAes should be tested or substituted. Il tube re-
plocement does not restore operotion, voltqge checks
qt q few points in the cirtuit should r6veql the
houble.

_Jigg:_66__illustrctes removql oI rhe housing of the
TELEVISION ANATYST tor qccess to rhe iircuils.
Figure 67 shows the htbe ond fuse locqtions. The
Iollowing toble will help correlqte tube locqtions in
Figrure 67 with the stoge nqmes on the block dio-
grqm Figure 62).

B. SERVICE
tinecrity cnd size adiustments qre described in

the Adjustiag the TELEYISION AMtyST tor lrrcol
Conditions section of rhis mcrnuql.

SYNC LEVET-Meqsure the signct c,rnplitude ot the
grid of the rI modulctor on cn oscilloscope qnd
odjust f.or 0.7 volt peck-tepeck sync signil.

HORE FREQ ediust for lS,7S0 Hz. This ccrn be
9gl_r _!f gotntecting an oscilloscope odjusted to
7875 Hz. horiz :-*p to_ point M'on thL sweep
printed circuit boqrd, odiust R54 lor 12 pulsei.
Refer to Fig. 16 waveform chqrt

4.5 MHz OSC-Adjust to excctly 4.S MHz. If on <rccu-
rcrte 4.5 MHz stqndcrd oscillqtor is crvailqble,
Ieed both signglt into q mixer cnd cdjust the
4.5 MHz control for cr zero beat. If no qccurqte
standqrd is ovcrilcble, tune cr television receiver
to a locql chqnnel cnd odiust the discriminqtor

TUBE REFERENCE
DESIGNATION STAGE NAME

Verticql Oscillctor qnd Amplilier

v2 Shorted Turns Generator
v3 Plote Driver
V4 Cothode Roy Tube
VSA Video Parophqse Amplifier

v5B Sync Pcrophcse Inverter

v6 Color Oscillctor qnd 189 KHz
Oscillotor

w Horizontql Oscillctor

v8 Horizontol Output cnd Damper

v9 High Voltoge Rectifier

vt0 VHF-IF Oscillqtor

. Vl I Photomultiplier
Vl2A Sync Mixer

Vl2B Video Amplilier
vl3A I KHz Oscillotor
VISB RF Modulqtor
vt4 4.5 MHz Oscillotor cmd Recctqnce

Modulator

v l

ADJUSTMET{TS

for qn cbsolute zero output. Now iniect the 4.S
MHz signol into the scrme discriminator ond
<rdjust the 4.5 MHz for qbsolute zero output from
the discriminqtor.

BEAM CURnENT-Adiust the ccthode current of the
cqthode rcy tube for 75 microcrrnperes.

RF-IF OSCIIJ.ATOR COITS-These coils cne fcctory
odjusted cnd should not normolly hcrve to be ri
odjusted. II odiustrnent is reguirixC, qn qccurcte
signol source must be used crnd the two sigaals
zero beqt. This odiustnent can be cpproxidcted
by tuning the television receiver to cl6col station
and simul^tqre_ogply_injecting a signal from the
TELEVISION ANATYST on 

-the 
sime chornel.

Turn the VIDEO contol to zero. The zero beat
ccnr be seen on the screen.

r08

ManualsPlus.com

https://www.manualsplus.com/


CHASSIS SUPPORT
OO NOT REMOVE

Figure 66. Removcrl oI Housing

109

Figure 67. Tube, Trqnsistor, qnd Fuse Locqtions.
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