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MONEL I.076 TELF]VTSIOF{ ANALYST'

Whsat The fuIotlel, L076 Tsleaisi.oru Atwd,yst WitI fiot

Some iclea of the versatility of the Moclel 1076 T'elevisir.rn Analyst car:. he
gained from a quick check of the following list of majclr equiprnent: features
and uses.

't
.r..

2.

3.

4.

5 .
(t.

As a signal generating source fnr poi:nt-to-point signal i.njection
trouble shooting techniques througheiut a com.plete 'lV rr:ceiver.

Will supply complete (video and audio) R.F. anil I.F. signals to
qmickly trr:r1ble shoot these sections of TV receivers.

Wilt supply a complete test pattern at video (eithr-'r sync positivr: or
negative) to inject signal into vicleo stages of 'JlV rec:eivr-'rs.

Frovides a4.5 mc sound channel, F.M. motlulated with alrprr.rx-imatel.v
25 KC deviation. lfhis auclio carrier: is modulatecl frorn eit;hc+r: a
ltuilt-in 400 cycte tone generat{rr, or any eixternal audio sorrrce.
Provides a 400 cycle audio tone signal .for signerl injection.

Separate vertical and h<lri.zontal. dri.ving pulses are availabk: lcr
injecting for trouble shooting sweep cix:rlihs.

7. Pruvide.s cornposite synchronizi,ng sig.nals either: $ync negativc or sync
positive, a<Ijustable in amplitttde, to troubleshoot sync eiru:uits.

8. Pravides vertical output stage pla*e rlriver signai to r:her:k vertical
output transformer, and yoke.

L Provides vertical yoke test signal to deterrnine if ver'{;ical yoke winc{-
ings are defective.

10. Frovides horizontal driving sig.nal {;o drive horizorrta} output trans-
forrner directly in a 'IV receiver" ''

11. Provid.es B1* boost inclicator.
L2. Provid.es hi-vol.tage indicator.
13. Frovides sensitive leakage an.d conirinuity test for: horj.zoni;al cru.tput

transformer ancl voke.
L4" Provides sensitive test to determine if .lrorizontal out,pu.t transfornrer:

or yoke have internal. shorted. turns.
15. Provides a high level A.G.C" .leeying puJse for suhstituLi.on in keyed

A.G"C. systems.
16. Provides high level test signal to directly moctulate T'V picture tuhes.
L7. Built in calihrated. low impedanco ,ruguiioc bias *,r1rplr,.
18- As a white dot and cross-hatch generatr:r: for cr:rlor: '.[V convergence

adjustments.
19. To trouble shoot and signal trace r:olor circuits in a cerlor 'I.'V r:ecE.:irr*r;:.

Generates color rainbow patterrr a:ni[ color har patter.u.
2{J" By the use of the test pattern, llV receivers can be chedcccJ for: irarr<I-

width, resolution, shading ancl r:ontrast capabil.ities.
21.. Checks the R.F. sensitivity ancl A"G.C. settirrgs of lt'V n,'ceivers.
22. To check and adjust the vertical and horizontal linr:arity, size i-rn<l

aspect ratio of TV receivers.
23. As a stable signal $ource for trouble shoo'ting interrnittelts.
24. Will reproduce any 3" x 4" lrositive transparenc.y as a pictul'e source

to demonstrate the yrerformance capabilities of 'I'v receivers.
25. As qn advertising med.iurn to display both picture and sound messirges

on the screens of '.ltV receivers in department and retail. stores.
26- As the transmitter for video and au.dio paging systerns a[ corrventiqns,

hospitals and other gatherings.
27. 'llo check performance of comurunity ancl rnaster antenna svstems.
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CONTROLS: WHAT THHY n{}

fuIuin, Con,t,rols

The following main operating controls are provided on the front panel of
the Model 1076 Television Analyst. (See Figure 1)

t. POWER SWITCH. This Switch is tatrelerl Off-Sthv-:On, anrl permits
the unit to be kept at readiness by using the Stand-by position ta,
keep the tubes hot, yet prevents any radiation of signal from the
unit. The pilot light will tight in either the "Stby" or "On'n position.

2. R.F. - I.F. SELECTOR SWI'[CH. By means of thrs Switch the
Television Analyst can be tuned tn channels 2 through 6, ?, 8" 12 or
L3. When switched to the 1.F. position the unit will transrnit on I.F.
Both R.F. and l.F. frequency generators are turnecl off in the "Off'"
position of the R.F. Selector Switch.

3' I.F" '|UNING. This control enables the Televisian Analyst to tunc
any f.F. frequency between 20 rnc anel 48 mc.

4. VIDEO CONTROL. 'fhis Control is used to detenreine the amount
of Video or contrast of the picture.

5. HORIZONTAL CONTROL. This Control is a fi"uc+ frequency ad-
justrnent of the horizontal oscillatcr circuit in the Analyst.

6. VIDEO POLARI'|Y (* or -) SWITCH" This Switch determines
whether the Video output signal will be of a positive or negative
polarity. I'he positive polarity indicates positive going sync pglses;
negative polarity indicates negative gning sync pulses.

7" SYNC AMPLITUDA CONTROL. Tlhis Control adjusts the arnpli-
tude aIfl. phase of the sync signal available from the Sync Outbut
jack. This control is calibrated in peak to peak vclts for both *ytt*
positive and sync negative. Clockirise rot"tion results in posiiive
sync. Counter-clnckwise rotation results in negal;ive sync.

I' COLOR OFF-ON' SWITCH. This Switch is usecl to lrurn on the
coior signal for a col.r rainbow or col'r: bar dispray.

S" A.[IDI0 SWITCH. The Audio Switch is labelecl "Off-Aurlio-1'one'.
In the "pff:' position there is no auclio sigrral being tran-smi.tted. fn
the "Audio" position, any external .*,rurcu of auclio r:an be usecl in
modulate the audio carrier. This source can he anything from .01
to 5 volts such as a microphone, F.M. tu.ner, ,u.,ulrl pi*yur, tape
recorder, etc. The "Tone" p6sition of this switch turns on an internal
400 cycle audio nscillator which is usetl to m.oclulate the F.M. carrier.
This tone can also be obtained at the 400 cvcle output jack.

10. R.F. ATTIENUAI''OR. l'he R.F. Attenuator (Jontrnl cleter:mines the
amount of -signal output of both R.F. and l.F. frequencies. At R.Ir.
this control should normallv be set at mid-range.

t i"' NEGATIVB BIAS CONTROL. This cal,ibrated Control enables the
operator to select a negative voltage to grouncl, between 0 and b0 volt-q.

l'2' VERTICAL DRIVE AI\4PLITUDE. This Control adjusts {;her ampli-
tucle of both the vertical grid drive signal ancl the ,,eriical plat;e driver
signal.

13' PLATE DRIVFI SELECTOR. This three posil;ion Switch provicles
a choice o{. a Vertical ptate drive signal or a Horizontal plate clrive
sisla.l to-directly drive a horizontal output tran-sformer. 

'The 
thirJ

position is Off. When not using plate drive, this Switch should be
in {'Off" position.
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L4. CALIBRATE CONTROL. Calibrates the shorted turns tester and
when rotated fulty counter-clockwise to the "Leakage-Continuity"

position calibrates the instrument for the leakage test on flybacks
and yokes. If the Calibrate control is rotated clockwise the test
indicator lamp will glow. To turn the lamp off, rotate the calibrate
control to the Leakage Continuity position.

Outpu.t Jocks arud lndicutors

1. VIDEO OUTPUT. The signal at video frequeneies is taken from
: the Video Output Jack. The polarity of the signal is controlled try

(Do not feed Video Signal to a point with voltage 
'of 

more than
350 volts).

2. SYNC OUTPUT. High level composite sync .signal is taken from
this jack. Amplitude and phase are selected by the Sync Amplitude
control.

3. COLOR, Color subcarrier (3.58 mc) output is taken .from this jack
for injection into chroma circuits.

4. aOO CVCln. The 400 Cycle Tone signal from the auclio oscillator
is available from this jack at a fixed ou.tput level.

5. 4.5 MC. A 4.5 mc signal for souncl system trouble shooting is avail.-
able from thi.s jack. Modulation is optional and is seLected by the
audio selector switch.

6. R.F. - I.F. OUTPUT. Output signal at the R.F. and I.F. frequencies
are taken from this jack

7. BIAS. The adjustable negative hias between 0 ancl 50 vr:lts is avail-
able at this jack.

8. VERTICAL GRID DRIVII. Vertical Grirl Driving Pulses are
available from this jack to feec.l into the TV receiver being serviced.
'The amplitude of these"pulses is controlled by the Vertical. J)rive
Amplitude Control.

: ' 9. HORIZONTAL GRID DRIVE. Horizont;al Grid l)riving Pulses are
: available from this jack to feed'into the TV receiver being serviced.

10. VERTICAL YOKE TEST SIGNAL. lfhis jack provicles a low

of a deflection yoke.

11. A.G.C. KEYING PULSE. A high level positive going A.G.C. Pulse
for user in keyed A.G.C receivei circuitJ

12. LEAKAGE-CONTINUITY. The Leakage I'est for flyback trans-' 
. ' , formers and deflection yokes is made between these two jacks. Thls

test can be used to measure leakage of any cornponent where sensitivi-

13. FLYBACK YOKE TEST SIGNAL" Provicles the necessary test
signal to determine the presence of shorted turns in a flyb""t ir*"*-
former or yoke.

14. TEST INDICATOR. This fndicator is used when making a shorted
turns test on a flyback transformer or yoke. It is also used as the
leakage indicator for the Leakage-Continuity T'est.

15. PLATE DRIVE. The Plate Drive signal for either the vertical or
horizontal,system is available frorn this jack. 'I.he plate drive selector

: a : :

-!:'

,4
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18.

B+ BOOST INDICATOR. This indicates the presence of B* Boost
in the, receiver unde.r test when plate drive from the Television
Analyst is used.

HI VOLTAGE INDICATOR. Inclicates the presence of Hi Voltage
R.F. to the hi voltag'e rectifi.er plate.

PILOT LIGHT. Lndicates that the l'elevision Analvst is either"On" or in the "Stand-by" position.

Atr,xiliary Oont,rols

In acldition to the main controls on the front panel of the Television Analyst
there are auxiliary controls located inside the instrument or on the rear eif ihe
chassis. The inside controls are accessible by raising the cover of the Analyst.
The location of these controls are shown in Fig. 2. 

-A 
duplicate of Figure i is

located inside of the cover of the Anal.yst.

l. AUDIO GAIN CONTROL. (Rear: of chassis). 'fhis Audio Gain
Control is used to control the amount of input signal to the audio
modulator: when using an external audio sonrce. 'fhis control has
no effect when using the 400 cycle tone. The Off-Audio-'Ione Switr:h
must be in the au.dio posi.tion.

TUBE &CONTROL
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Figtrre 2
Lultout oI tubes antl  con.trols of t l te An.ol l tst:

ATIDIO INPUT JACK. (Rear of chassis). External auclio such as
a s-ignal. frnm an-F.M. tuner', Tape Recnrder, Microphone etc. can he
fecl' into this jack to modulate the F.M. oscillator. 

-

SYNC LEVEL coNTRoL. (R-t2l). This control sets the level of
S y n c s i g n a l p r e s e n 1 ; i n t h e c o m p o s i t e v i d e o s i g n a l . � � �

CoLoR OSCTLLATOR TRTMMEII^ (C lI.4) " 'Ihis capacitor trirns
the frequency of {;ire color oscillator to the precise frequency, requ.irecl.

5, 4"I lqc 0SCILLATOR ADJLIST. (r,401). This coil adjustmenr sets
the freq*ency of the internal 4.8 mc F.M. o."illuto,

6. rylqrH ._(L-z locate_cl on !!e chassis between v-11 ancl v-1.2). This
width coil controls-the width of the horizontal scan on the sfinnVi
s_canning tube, fncreasins lhe s-can on 5BKpV.1 scanning t"Uu ,"1
duces the siz,e, of the repioduced picture on the Television" R;;";;

L-401
l-----l /-'\

/  ,  l a \ i  /

fu-d t YJ (v-rs)
" . r _ . ,  4 . 5 M . C .  ^ \ z

olNa 
'bsC.- '  6cA4

1X2
(vt3)'--B&K 

MFG. c
\. CHICAGO. IL

v - 1 6
SBKPV-I

HORTZ.

t_i1
DRIVE
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'7. HORIZONTAL D11IVE. (C-2I9). This capac.itor controls the hori-
.zantal drive to the horizontal output tube. Adjustment of this con-
i""i J-tfilishes the operating condiiions for the hr:rizontal output tube
and is effective in adjusting the horizon.tal linearit"v.

8. L-20L (Horizontal Oscillat;or Stabilizing coil). 'Ihis coil assists in
stabilizing the Horizontal oscillator frequency and is slug tuned'

9. V. SIZE. (R-207). This control adjusts the size of the scanning
raster.

10. V. LINEARI'I'Y. (R-206). This control adjusts the vertical linearity
of the scanning :raster.

1L. R-211. This is the coarse Horizontal Frequ.ency Control ancl is
adjusted to permit the front panel Horiz,ontal Control to be centered
in its range.

12., BEAM CURRENI'. (R-221). This control adjusts the beam current
of the 5BKPVl. scanning tube.

The centering magnets are locatecl to the rear o1'the cleflection yoke
and control. ihe clntering of the scanning raster and therefore the
centering of the reproduced picture.

Ithe R, F. channel adjustrnents and ihe I.F. adjustments are slug
tuned coils accessible through the holes in the shielcl eif the R.If"
assembly. The I.F. slug ancl channels 2, 3, 4 and 5 are the top slugs
while the bottom slugs cover channels 6, 7, 8, l-2 and l-3.

R-21S. This control adjusts the sensitivitv of the f,eakage-Continuity
Test.

16. R-21"5. This control adjusts the voltage to the cathode of V-3A to
calibrate the Sync Amplitude control srn the front panel.

13.

L4.

l b .

I : HOS/ TO SET' UP TI{E TELHVISION ANALYST

The Television Analyst is an economical equivalent to a standard tel.evision
field. Therefore, it follows that the operation and adjustments cf this instrument
are entirely different from the average test instrument founcl in the TV sen'ice
field today. The adjustments which v;ill be covered in these instructions in
detail ar�e quite simple. FAILURE to m4ke these few acljustments may
result in extremely poor performance of the equipment. IT IS, THEREFORE,

MANDATORY THAT THESE ADJTTSTMENTS BE MADE FOR PROPER
OPERATION OF THE TELEVISION ANALYST.

,'The Television Analyst is an economical equivalent to a standard television
station. Just as it is necessary for broaclcast personnel to initially and periodic-
ally'check and:adjust their equiprnent; so too it is imperative that the same
type sf"procedure be used wit& the'Analyst, A decent respect for the tolerance
of this equipment should be acquired by the owner so that he mav understand
its features, advantages and limitations.

The adjustments that are made at the factory are not necessarily the adjust-
ments that w,ill satisfy the conditions in your area. Not all broadcast stations
throughout;the' country produce a test pattern that is identical in setup. It is
necessaxy to make adjustments on the Television Analvst to set it for linearity,
size and centering to match you.r local conclitions. These adjustments are
made in the following manner:

to setup to local conditions. Find out when this pattern is avail-
able, and allow the Analyst and a standard TV set to warm up for
5 .to l,0'minutes before using. .

,q[,'.
ir{t

$;
ri'E:
*t
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2. Tune in the stati.on test pattern on the receiver. F'ind the mechanical
center of receiver screen and adju.st set so center of station pattern
coincides with this point. Adjust receiver for good linearity, size
and centering. Switch on and off the station several times to be
sure the horizontal circuit of the receiver is not set al; a critical
point.

3. With a marking crayon or grease pencil clraw circles on receiver
front glass representing the circles of test patttern. The exact center
of the test pattern is also marked on the face of the monitcr"

4. Connect the l'elevision Analyst R.F. ou.tput cable to the antenna
terminals of the receiver along with an nutside antenna.

5. Tune the TV receiver to a local channel and tune the llelevisi<-rn
Analysi to the same channel. Reduce the R.F. attenuator of the Tele-
vision Analyst so that both pictures are superimposed on the receiver.
It is sometimes more convenient to obtain this clisplay with the
Televisi<ln Analyst on an adjacent channel.

The purpose of this adjustment is to compare the Analyst horizontal fre.
quency to the station horizontal frequency. By adjusting the instrument
Horizontal Control it is possibl.e to have the Analyst signal- slant to the left,
to the right. or stand straight up, as it slides by. Actjust the Horizontal Control
lllation picture. This puts the instrument exactly at station horizontal. frequency.
For reference, log the number on the panel to which the horizontal kn.ob is
pointing when instrument horizontal frequency is the same as the station
frequenc5,.

6' T\rne the TV receiver to an unused channel in your area and. the
Television Analyst to the same channel, Adjust fine tuning on the
receiver if necessary for best resolution. Adjust Television Analyst
controls, Vertical Size and Linearity, Ilorizontal Size and Horizon{;al
I)rive, and centering so that the t'elevision Analyst test pattern is
superimposed over the circle drawn on the face of the monitoi receiver.
All linearity, size and-centering adjustments are available by raising
the hinged cover on the Television Analyst. Closing the cover wili
cause a very slight shift in the centering. Make your adjustments
to compensate for this.

When these adjustments have been completed, you will then have nratchecl
lr'our Television Analyst to the specific requirements of your area.

, The long term stability- of the Television Analyst is excellent. Ilowever,
tlr* factory recommends that all adjustments be 

-checkecl 
perinrlically "r1a

that the face of the scanning tube be cleanecl occasionally.

---Where size, linearity and centering of a test pattern obtained from a local
TV station. is not_the average of the most comrironly viewed stations, it will
be -necessary for the technician to set his monitor rJceiver for a pattern size
ald celtering that he knows from experience will provicle "i"-*r'-rii*f""lir"
when the set is in n<lrmal use.

-This completes the adjushn-ents necessary, and you may now use the ,fele-
vision Analyst for setup of rv receivers for linea"it",- ;t; ";a ";tu;;;,-;;,
Yit! complete confidence that all receivers set ,p *iti meet VOfm to"Jf ".rrr-
ditions.

I
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OPERAI'ION O}' THE II]ELEYISTON A]\A[,YS�T

In order to become familiar with the operation of the 'felevi.sion Analyst
it is suggested that you set up, on a bench, an operating TV receiver" In this
way you will become familiar with the procedure and with the available
signals and their uses. Assume that you have an operating TV receiver before
you and a B & K Television A.nalyst. The Television Analyst must fi.rst be
set up as per instructions on page 7.

1. Plug t.he Television Analyst into a | 1.7 volt, 60 cycle, single-phase
A.C. power outlet. Turn power switch to "Stancl-by" position.

2. Connect one end of the R.f'. test cable to the R.F. OtlTPUl' JA.CK
on the front panel. Connect the other end of this cable [o t]re
antenna terminals on the receiver"

S. Insert test pattern slide into ope:ning on top ol cabinet; and en.gage
in slide track. Push slide all t.he way in. See Fig. :3. When viewing
the slide from the left side of the instrument, the word "FRONlf"

should r:ead correctiy as it is being dropped into the slot.

A,*.

6.

L

Figure ll-fnselting slicle in 'I'V Arrrrl-vst

Turn the Television Analyst power switclr to "ON".

Set the Channel Selector of the TV set at an unused charurel, pre-
ferably Channel 6 or below. Set Analvst Channel. Selector tr: the
same channel.

Set the R.F. ATTENI-IATOR to number 5. Adjust fine tuning ol
monitor TV, if necessary.

Set brightness and contrast of monitor l['V receiver at norntal posi.tion.
Advance VIDEO CONTROL foT picture of good contrast. Acljust
the VIDEO CONTROL so that the full range o{ grayri r}ear f.he
center of the pattern is visible. If the VIDEO CONTROL is set
too high, the picture will tend to overload and distort.

The HORIZONTAL CONTROL is adjusterl in the following manner.
Hook TV antenna and .R.F. leads from Analyst to the anteuna
terminals of the monitor receiver. Tune monitor 1['V receiver tei arr
On-the-Air TV station signal. Select the same channel on the
Television Analyst, and a setting of the R.F. Attenuator. that will
pernnit both pictures to he seen on the receiver. Adjacent channel

8.

ManualsPlus.com

https://www.manualsplus.com/


operation may he - necessary to accomtrrlish this. (For: example
Channel ? & 4). Allow the monitor receirer to rvo,, to the On-the-
Air signal and observa the Analy-st signal floatins try horizontal.iy.
Adjust the HORIZONTAL contriil so ihat the lllest pattern pii,t"r*
stands. straight up and barely Iloats by the TV stati<rtt rr;"t,rt*- 

- 
ft i*puts the instrument exactly at station horizontal tr"q.iu.n;;.

9' Set the ATIDIO SWITCH to the "Tone" 
irosition. llhis rvill .t1rn

on the sound channel with a 400 cycle ".,..}io tone as-the *i.a*j'"-tion' You wiiL now .be "receivirrg a complete TV test pattern anclan audic tone signal which is being g-e--neratecl by th; Televisign
Analvst and going comptretelv thror:gh'the monitor receiver.

In. rtrcler to get 
!hi,, 

"feel" of -the fron,t pa,nel cantro;s, Lue uilt
::,r:,-adju\t 

som,e af these c:on.tiars to see r;ie eflect an. tri.e pietu.,re
Ln tn,e rn.onllor.-

' Notice that adjusting the Vicleo Control will change the c6ntrast *r blackio w'hite ratio of the receivecl test pattern. The correct setting for this c'ntroiis such that the picture shows th; fufi r*og" cf greys. If this cont;rr:I is settoo high, the picture will tencl to overloacl and aisi,lit. siiau* or photcgraphswhich have greater or less density than the-test 1:attern slirle will r:eqgire adifferent setting of this vicleo control f,rr-proper contrast.
Th R'Ir' Attenuator Cnntrol witl aliow maximum outlrut signal when turne4to the maximum clockwi-se position. As the R..e Attemrato; i* turnecJ. clown thetrutput signal is gradually decreasecl u.ntil it falls.to ,*r,il.iirr"t. zera outputrloes noi; occur at the point marked "*"o ,rn irt" n.p.-i.F. ;;i"nuator but willoccur at some point ab<lve it. .Iust before the output falls lo zero an unstablecondition is reached due to the extremely iow te,rel of t;he "ig";i #jd";';;;-mitted' This unstable condition occu.rs at a level too low {;o be usefutr ancl. canbe ignored.

1"0" Turn the Au.dio Switch to ext;ernal Audio position ancl inject erucl.iosignal from an external source into {;he E;i*;;i-Audici rnput Jackon the rear of the chassis" This signal r,,rlu*u i.r, be controlleclwith the Auclio Gain - Control. also irn the rear: of the TelevisionAnalvst. Now' instead .of a tone, t;he ""ii,,^ ss;i being receiveilat the monit.r 'rv receiver will hre the ;;;i. ril*ll being injecteclinto the aldio inlrut jack of the Anal.lrst. 
.-fil 

built-i* aucli'amt:lifier: will accept sign.ais from .0I tc S rrolts. uiiir*, i,r*-lrTt;;irnpedance. 'fhe volume contnrl provicle.s ; ;;;- ftir -ddifi;ievels to prevent over rnoclulating- th* n.p. ;;;;r. The 4.s mcraudio cirannel oscillator is accurat"ty- *ontr"rLi-."-"" uncler: vixr5zillgIine vnltage conditions to sta5r *ithir, ,rff.",*lri. frequ.encrl, 6riftlimits' The sou.nd channel -l* rr*q..ency nreiclulate4 with approxi.-rnatelv 25 KC deviation at a llrequency 4.b mc "rro*-tir*, vicleo carrier.
Afi;er the rrser has become farniliar: u,ith ther _opera'l;ion of the rn.arn r:''trolson the 'l'elevisi.n 

Anaryst, he !31 proc--a i" rearn t; ;; ffie other sig:rarsavailable from rhe unit. (WHnNaVicn in:.qfiNC a rnXlr$ronnnfRt:nss
?:V SET. TISE AN ISOLA?ING 1 : I. 'TRANSF'ORIVIHR'il;h 

SAF'I]TY.}
11. conneci; the R-I"r--r.lr. grj;nut cabre to Lhr: gr:id of the fi.rst r.li. am-plifier of the m*nitor T.v r:eceio*r, (mardrrs su;* g;uorra en6 goes'tci ground).

:1.2" select the r.F. p*sitir:n of the R.}-.-r"F. serect*r swiich.
lB. 'rune ihe r.F. a'uning.contror to the-co,"=--;.;:';;-"cy for r*eparticular nrr:clel rucliver. voy "r* "*iilg""* a *.rrr*or.^ illhe I.F.fi:equerncies of the receivers being **oit*"fured tt-rclay and thosepr:oduced within the rast few year$ are main.ly r" trr*^+! ,irc "ugiorr.There are' however. many **i"* lii "o;;#" which sfill use 're 15

s
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14.

'it&n*lii,k,.j1.+i;&ii4r{nyf:;;ia'i,ia4,i;rk&ia;!i*Atg:et!4nid:i;t^;h!tt;i.&'driilitt*8e;(",iekq*,';*a*rri+*p:;krraq;:s

m.c'I.F. ,frequencies. You virill notice that when you tuue tc the
correct I.F. frequency you will again see the test pattern and hear
th.e tone on the monitor receiver. 'Iune J.rlr: best lricture and scruncl"

Move the R"F.-I.F. output cable frorn the lir:st .[.]'. to t]re grid. anrl-
plate pf the second f.F, ancl then to the grid ancl plate of tlre thi.rd
1.F. tubes ancl noti.ce how the r:eproduced video signal on. the monitol
screen becomes weaker ancl weaker- This is an effective way of
fl.etermining whether an I.F'. stage is contributing gain to the overall
I.F. ampli{ier system. Notice that with only one I.F. stage. the lasi;
I"F. stage, being useil there is still enough gain bo reproduce 'tht:

cqmplete fest patter.n on the monitol receiver:- J,n going through
the I.F. stages, :it must be notecl that the .R.!'. Attenuator Control
also controls the output Level of the I.F" signals from fhe 'I'elevisiort

Analyst. Turn the audio selector switch to "Ofl"' and relnove the
R.F'. cable frorn the monitor: receiver.

Using the test leacls provicled, con.nect the Ground Jack on the
Analyst to the chassis ground or B- of the monitor rt-'ceiver. Connect
the Video output jack of l;he Anal.yst to 'bhe video detector load
resistor o.[ the receiver. This load. can usu.ally ]re found very easi.ly
by l-ooking f.or the peaking coils associated with this vicleo detector:
circuit. You will .now see the complete test 1:attern once again, iT
the video signal is of the rigirt lrolarity. If the pictur:e is negative,
reverse the polarity of the Video Polarity {'f' or -) switch" If
there is :more than one video amplifier stage in. the monitor rt+r:eivt':r,
the signal can be injected in'to the gr:ic{ of t;}rc sccond vicleo ampl"ifier
and the test grattern carl again be .reproduced. .tt will br* :rrecessar:-v
to reverse the polarity of the video polarity switch because the palar-
ity of the signal is reversed in going tlrrough each amplifier: stage.
Remove the video output cah]e from the rnonitr.i:r ::et:eiver.

Connect the ground jack on the Televisierrr Anal5rst lo the chassis
ground, or B- of the monitor receiver. Connect a second test
lead to the sync jack of the 'Ielevision A.nalyst and inject, this signnl
to the grid or cathode of the pictute tube of the monitor: receiver.
Select the element which receives video modulation. .R.r:tate t;he arnpl.i-
tude control to *50 volts an,i[ observe black and white bars running out
of sync on the monitor receiver. Rotate the sync arnpl.itude c:o:ntrol
to the -50 volt position, notice that the phase of the nro<Iulation
on the monitor recei.ver changes. tfhis signal is useicl to d.etc+rrrrine
whether or not a picture tube will accept video rnodulation. Restore
receiver to normal. operation.

lfurn. the Atrdio Switch to "-fone" positic.rn arlcl connecl; the apprn-
priate test leads from the 4.5 mc Audio I.F. Output jack r:f the
Analyst to the grid of the first audio I.F'" (4.5 mc) anrplifierr. You
will now hear the audio signal in the soun"d system of the TV
receiver. Move this signal to the grid of the video arnplifier and
the tone will still be heard. 'Io verify this signal" trrrn the Audic
Switch to the "Off" position and see if the sci,und in the monitcrr
speaker disappears.

Connect a ground lead of the Television Anaiyst to groun{, es' fl_*
on the rnonitr:r receiver. Remove a sync errn.1:lifier: tube frorn the
rnonitor receiver. If this is a series string set, short out thel heater
pins in the socket of the tube just reRroverl. 'fhis permits ther re-
mainder of the receiver to operate nor:rnally. Connect a second test
lead to the Sync jack of the Analyst. Inject this signal to the platr:
of the socket of the tuhe just rem.oved. Rotate tlre s1'11s ampli.turJe
control to *50 volts. trf this sync signal is of the proper phase, '*he:
pictu.re on the monitor receiver will be properly in sync. If the

i r
l - iJ.
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picrture is nnt in sync, rotate sync ampliturJe control tg the oplrosite
phase, or -50 volts. This illustrate* hn* the sync .signal is rxerj.

1.9' Plug the test lead into the 400 cycle Audio Tone jack and t:onne(:t;
the other end of the cable to the grid of the firsi audio .11plifier
trrbe. With the Au.dio Switch in the "Tone" position, the 400" cycle
signal will be heard in the TV m'nitor loudspea[*r. (NorE:-
The Audio Gain Control of the Televisian Analyst d.oes not r:on.tro1
the gain of. this tone signal). Move the test signaL Iead t6 t6e grirl
ol the audio output tube" lfhe tone again *iti be heard in l;he
receiver speaker.

20' Remove the- -audio signal leacl from the monitor receiver anql <":on-
nect the cable from the Vertical Gricl f)rive jack. on th-;;.1;;1
to the grid of the verticar r:utput amplifier iu.be of the *;;i;;;
receiver' Remove the vertical bscillatrx nf the monitor receiver.
If it cannot be removed because it is a dual p".po.*o tg5e, or aseries heater set, disable the oscillatclr circuit;. Noticrc that; the 1:rrlsefrom the Analyst will operate the vertical amplifier ani pr6duce avertical sweep r:n the TV monitor receiver. Th* *rrgnilude of the:vertical sweep can. lre controlled h], the Vertical Ilrive Amplitrrrie
control. This jsryeep may no.{ be linear, or it may ,r,rt, fiir lhe completeivertical size- of-l;he picture tube because the pulse rnuy t*t be mak:6ecl
to this particular vert;ical output circuit. Hlwever. ii, can very picely
grd quaiitatively determine whether the vertical amplifier r:ircuit
is operating correcily.

2l' Rernove the vertical pulse lead from thc+ monit<lr a.ncj l;he'lelevisio'
Analyst. Connect t;he lead from the H.orizontal Gricl Ifrive pulse
outp-ut jack crn the Anal.yst; to_ the grici of the hgr:izoltal **t1r*t tutre
(68G6-68Q6). Disable the TIV set horizontal oscillator:, or remov€
it from its socket. Note: I)o nol; i;urn the TV sel; on without an,-
horizontal driving pulse ta the hor:izontal output tu.6e (either from
the Anaiyst or the horizontal oscillator of set. Without ririving pulse.s
tr the horizontal output tube. the tube wil l burn '1r).

Yorr will notice {hat the horizontal outpu.t of the monii;gr receiver
!.as -a complete horizontal sweep and provides high vol{;age throqgh
the high voltage rectifier, otl the receivbr. This *ill pro.,'ile a q.ii"r.
check to determine whether the fault ,is with the ti.scillator ciicuit
or the output circuit in t;rou.ble shooting horizontal c:ir:cuil;s.

22- Remove the Horizontal Grid. I)riving ieacl. Ccnner:t; a test leacl fr'm
the Plate f)rive Jack on the Television Analyst ta t;he plate cap
cnnnector of the flyback transformer (t;he hciriz<intal output t,uhl
plate cap) of the test receiver. We 

'are 
actuall-v replacing the

horizontal section, in.clucling the output tube of the rJrreiver wii;h
the horizontal section and output tube in the Analyst. prrt the
Plate Drive Selector switch on the Television Analyst" l;ri the Hori-
zontal position. ll'urn on t,he test receiver. T'he t;i:st receiver wiil
now have full Horizontal scan and high voltage. fn* 'llelevisign
Analyst i-s providing complete drive for: the horiz-ontal ou.tpu.t trans-
former of the test receiver. 'Ilhe BJ- Boost inclicator ori'th,u Tele^
visinn Analyst .will alsa, light; inclicating {;hat Ri Rriosi. is present
in the test receiver.

23. Rernove the. h<lrizoi'rt;al. pl.ate drive leacl lrorn the plate cap <if i;he
flyback, and restore set to original condition. NrNv co11*ct piate
drive lead to the -plate pin of t.he vertical. output l;u.be of t.he test
receiver- Remove {;he verl;ical. output tu.he of the iest ,*"uiuu". Ilut thePlate l)rive Selector switch of the Television Ao*i,r,*i'-t*-ifr* Verticalposititln-- -Appl.r' power to the test receiver. Vertical **rro will nowresult. The size of the scan on the test receiver can be adjusterj
by rneans of the Verl;ical Drive Amplituie control on the frcnt of
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the Television. Analyst. The scan will not necessarily he linear
buti provides an excellent test on the vertical. output transforrner
and yoke. Disconnect the Plate Drive test lead and reinsert the
vertiCal output tube in the test receiver. llurn the Plate l)rive
Selector switch to the "OFF" position.

24. Disconnect the leads of the vertical winding of the defl.ection yoke
of the test receiver. Connect one lead to grnund r>n the Analyst and
the other lead to the Vertical Yoke Test Signal jack on the Tele-
vision Analyst. Turn on the test receiver. Vertical Scan will he
seen gn the test receiver. While not linear in deflection it prcves
that the vertical yoke will provide deflecti.on. Reurove test leadn
and reconnect vertical yoke leads to the test receiver.

25. To test a transfonner for shorted turns connect the shieldecl cable
to the Flyback-Yoke test signal jack. Adjust the Calibrate control
until the test indicator lamp just goes r:ut. Connect the flyback
traneformer to thi.s cable. The connection is rnade from horizontal
output plate cap connector tci hi voltage rectifier plate cap connector.
If the test indicator glows this indicates that the transforrner has
shorted turns. This test will respond to as little as t)ne shorted. turn-
If the cclmponent to be tested is the horizontal winding of the de-
flection yoke, connection is made across the deflection yoke wincling-
It is also important to test the yoke fnr leakage hetween the vertical
and horizontal winding and fronr the horizontal to the metal frame
of the yoke.

26" To observe the action of the Negative Bias Supply. connect the
Television Analyst to obtain a picture on the test receiver. Connect
a ground lead from the lfelevision Analyst tei the test receiver and
connect a test Had from the Negative Bias supply erutput. jack to
the A.G.C. buss of the test receiver video I.F. stages. Set the R.F.
Atte.nu.ator of the Analyst to number I"0. maximum R.F. output.
Since the bias supply is very low impeclance it will take over control
from the high impedance A.G.C. system. ln other words, the A.G.C.
bias being fed back frorn the A.G.C. network is cnmpletely overcome
by the bias voltage we are feeding in from our supply. We can
now control the A.G.C. bias and therefore the test receiver gain.
Adjusting the bias supply varies the receiver gain. With the bias
supply set to -50 volts the receiver will be cut off and no picture
will be seen. As the negative bias supply voltage is recluced a pic:ture
will become visible. Most receivers will begin to show a fricture
in the region -6 to -1,2 volts. As the bias voltage is reducecl
even further the picture will begin to over'loarl. 'I'lris will usually
show up as snaking in the picture clue to sync clipping. If the
bias is reduced even further the picture will get blacker and then
will reverse phase and then completely clisaplrear at zero bias, in-
dicating complete blocking of the receiver. I)iscr:.nnect the bias test
leads and restore the test receiver to normal operation.

??. Connect the R.F. output of the Analyst to the .R.Ir. antenna terminals
of a color TV receiver. T\rne the receiver to an unused 'fV r:hannel
tune the Analyst to that sarne channel as describecl ahove. Wi.th
the black and white test pattern showing, on the Color T'V screen.
turn the Color Switch to "On"- This will switch on the 3.58 mc
colcr rainbow generator signal. This signal will lrroduce a crrlor
spectrum. The color sequence of the spectrum is as follows: Redclish
Orange at the extreme left side of the tube, followed b,v a gradual
transition to Red, Magenta, Blue, Cyan and Green at the right side
of the'tube" This color rainbow signal can be used to isolate defective
stages in the color sectiCIn of the color TV receiver. This chroma
signal can also be fed into the I.Ir. section. By taking the color'signal from the 3.5 mc color jack it can Fre fed directly into the
vi.leo anel chroma sectieins.

,:!n rB
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TROIIRLE S}IOOTING WI'rH .rHI''TET,EVISIOJ'J 
A1\AI,\'$'r

'rhe Television, Analyst provides the ser:vice technician wi.flr a powerfnltool to quickly and accura.teiy trcluble shoof teLevision receivers. ()utl**s arerprovided. to enable the service technicia" to i":*; ;;;";i;'int,r any secti'n ofa TV receiver to isrrate tr.uhre_ to (r), * **"tin";f ; ' ;;; ir.*r, ,oa (2), to thespecific stage' rn manv cases it is ui*" rro.*iti; ;; l,*ltl'thu u**"t 4efectivecomponent' This method of trouble shoiting is call"a *igtt*r i"j-.tir*-"Ti*Television Analyst provides 
-oStnut *ig*i* 

^*l-i*r, 
can. hJ 

'injected 
in.to anlrof the stages shown i" nis+. r:ne irai&itr;;'il;[":trr.r:c,r n*t that portionof the receiver: is capable of procu:*i;s th; t-I.;"i;; ;;il properlrr is seendirectl5' on the sc'uen of the television ;u;;i"*;t;iil;-;;:;.'s#;i*i''i^;**ti""

i's best. accomplished by startin.g at that po"ti.rn of the receiver that i"* farthestfrom the antenna. 
r\/Ler'r

For example:-a defective receiver is tc be servicecl where the complaintis "no video"' Rqfel to Fig 4. The la"ihe.st point from the antenna in thiscase would be point..{, 
1he. grid of .the picture tube" iFhe high leveL signalfrom the svnc outpu{; jack w<iuld !; irtj;.i;-at this poini;. rf the pictur:e t*}rei's capable of showing video, black ""a *rrite blanking ba.rs running out *fsync will be seen- If the Phase of the *vrr"- signal is ,!rru",*ecl with the SyncArnplitude control .the phase of the Black and white bars will be rever.sed.The signal rn'st; of necessity 

Fg ;i;l ;f ;;;J *irrcu the sync: take off lroinr irrrnost receivers occurs in the ,ricle.r "*pu#u" secti6n of i;hc rec*iver.
Since the picture tube circuits r:hecked out we must ncw inject a . vicl.e*signal at point H, the gricl af the 2nd ,,iaeo__a'orplifier" 'rhi* videa sig*al isobtainerl at thei. Video.butput jack on tl* 

*rutorri*i.rn 
a,r*tyst. If tire 2n.clvideo amplifier,is working- ptopu4y th* tesi patterrr will ber displaye6 on {;hepictur:e tuhe' The signal shoutc .l:g b- gt"*y"* since the synr: {:erke off pointoccurs in the second vicleo amplffier. The"proper phase of vicleo must beselected b]' means <lf the vicleo Polariry- *tiit"ir t,r*ri*a dlrectiv abr:ve theVideo outprrt jack- We now move c,u, ,uid*o tes{; signal to point tr', the gri<I'f the first video amprifier, as *\.r;.1-itt Fi;; Remember: t, l*r,*r** gre phase:nf the video signal to account for the 186 deg-ree phase reversal that occursi* the first video amplifier- rf the test rratiuti ndr*rl to appear on .the pici;*retube with the signal injected at point ,Ft;; ;uld kn*w trrii o.r" trouble mustlie betn'een point I1 ut4 point I'.^obviou*tv:ttt* first vicJ.eo amplifi.er is rlefective.'A few voltage ancl resistance ,**iirtg*-*ili^qui*kly locate the 6efective cor*-ponent.

If however, with the test signal inject;ed at point F we saw a test pa.tterniin the Ficr;'r:e tube of the receiorr", ir* **"ia- then irave 
"lo 

irr;i*,,t a signarat p'ints E, D 3nd c (the gricls of 
'the 

r F";:"pl!fiersj a; i].,. r.F" freqrencyof the receiver' 
llfi- is-tlon-e"bv *ulii,,s trtoo n F -r.F" setector switch t' *he r.r,-position and setting the r-F- tuni"J to ihJ "o3r3'*t_ fr.equenc5r. [Isin.g theshielded cable provi.red and. connected tr: the R.F.-r.F. 

- 
iotp,rr, jack, injectsigrrals to the grids of the third, *u*nnJ uoa-?r*t r.F. amplifi,er stages" rf thetest pattern signal should fail to apFear on the screen of lJre pictu.re .tui:e atany of t;hese lroints then the aereciit'* -i"s;t'rr;*'1"*""ro..it*,t. 'fhis 

sametechnique can he appliecr t;o the r"tt*,:. irr*'i.r.rocr s5,stern. the sSrnc circuitsand the lJeflection circuits.
As lor:g as 'the signal iniection point is somew.here alcng the series paththat the sig'al m*st ]tr:avel. j:.or' the antenna terminals aII 

'i;]re 
way thr.rrg]rto the pic:ture tu.be or k*rcl spea].er, t}rjs 

-".r*arr-t. 
sje'ai puirr'ian tre analyze*.in rni'utes' rncl.ded in this series path "t*-*ii of the ser:ies cjo'rponents rn hichare directly inv.lver] in passing tlru-";i"uft'f"; exarnpie" i't;er-stage r.Ii,. l;rans-former:s, video peaking coils, <ioupling";;;d;;;_rs, etc.

The Television Anarlyst can also he u.sed t. trouble shoot intermrlttents.The foll.wins portinns 
'*f 

thi; ;;ili ""* $r. ;;ih;;"irs*a t. trrubtesh'.i' o{:her parts .f a,'fv receiiver, giving step hy step procecl.ures.
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t.iii. ,:i*y.w'yrx-*Mq ea*r#& "4;Jk'd{ rrl"u{r"t'n*-uiir"an*o,swv**w1t*&t9al$#&t***-erenlr*L&We&MWfur

HOW TO USE THN TELAVISION ANALYS'T T'OR 'TR0utr3tr-ti

SHOOTING IN'TTIRMITTENTS

TV receivers which rcome into the shop for intermittent troubles can be
extremely, time consuming and cause a great deal of irritation to the service
man. This is especially:true when the techn.ician cannot even i.solate the sec-
tion of the receiver where the source of the trouble is located.

As a typical. examplen let us assume a TV set has a video coupling condensor
(C4) which is opening u.p at random intervals for just a few seconds at a time"

lt.he block diagram .Figure 4 shows all the sections of the receiver. By
using the Television Analyst we can inject signals: at various points in the
receiver and by observing the results isolate the difficulty down to a section
or single stage. Once the stage has .bee.n isolated it is just a matter of check-
ing the individual components in that stage to determine the actual culprit.

j ' *

1J:

Figure 4-Block diagram nf typical T'V receiver:

fu{any service men after narrowing an intermittent trouble down to one stage
find it economically sound to replace the su.spected components one by one
until the guilty one is found. When you consider the cost of yaur time, it is
often wise to 'ir1'aste" a few 20c capacitors to save 12 hour of your time,

In the typical example:-The customer complained that the picfure ancl
sound went off for a few seconds every ten minutes. The service man in the
field ascertained that when this occurred the raster was still there, eliminating
15s'r:posSibility of A:C. power failure, or D.C. power su.pply trouble. fn orcler
to get a rastbr, the low voltage supply must be working as well. as the complete
horizontal and vertical sweep and high voltage circuits.

, By looking :at the:block diagram it can be seen that the vi<leo ancl audio
signals are toge-ther in all the R,F,, I,F. and Video,stages. It is after the lasl;
video amplifier that the video and audio separate. Since hoth video and audio

P L A C €  A I A S
S U P P L Y  H E R g

diagram nf typical T'V receiver:
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are lost when the intermittent trouble 
^app931s, it is nbvious that the trousle

X.H:"::ril"1[1 
R.F. runer, r.F. a.r,prinHlViJ;. 

"a.t#;;, 
vicleo amptifier *r

The Televisio,n Analyst will now be used to locate the source of the trouble.'rhe 
signals available from the inst;;; will be injected into the receiverat various points, so that bv ttre prcrc*"*- "r eliminaii,* 

*tt 
* trouble can heanalyzed down to one stage.

First it is necessary to clisable the A q.g. circuits by connecting a biassupplv to the A'G'c' buss w-hi"rt r""J. a.c.l, voltage to- the tuner: and r.F.amplifier stages' (rncidentally, if ih; llornru *url in- tr,u A.G.c. circ'it.using this external,,bi:-_:"opi{ fuid prot"lty etiminate any symptorns oftrouble' This woukl indica?e in"t ttr. Io.r""* or trouble was in the A.G.c.Circuits) 
'�-vur L't: (,,l t r()ul)Ie t

Now by feeding R'F' signal into the antenna terminals .f the sei; (A) gretest pattern and souncl will i"t""-iiil"tti;' disappear. .iust; as it dicl on t]re:local TV stations. 
\'rrrrr

B'y movin8 rlu,r signal injection.poiT! stage by stage fr'm the a'tenna ter*minals to the picturelube, i. can ltcalize the trouble. siill using R.tr. r.ruptrt,inject the signil on the SriJ "t the R.F. "o.,,r3_ry*r tube (B). If the intermit-
::"lr:1,$.fiii?Xifi;ilf.d that the t.n.ir,rc i* Noi i,;-il..il:F ampriner srase,

Now we switch the instrury.ent ou.tput to the r.F..signal, ancl inject this signalat the same poilTt at the e;i.l "r tt";;rt-.1 rni. (Note:-rf the in{;ermit_tent appeared when ry,n. signar was t*a i.r-trre'gria;";i;; con*ert€r, and itdid not appear ly\"t l.F. si-gnal was r"a ioto tnJ g;id-oi'-lnu conver:ter, thenthe trouble would have been"rin-poi"GJiit*trv d trre H.F. oscllatnr).
Rrith r'F'' signal fect into the,converter gricl (B) we find that the intermit..tenl; still appears' 'fhat 

means th" R.F.-L"iii"t,,r is n.t ""ii*irrs the tr*uhre.
Now we move -our signal cable trr the grid- of the first r.F. amplifier (c).Findins the rroubre stil-inier{qenilu ;;;;;"ins, we *o,ru.'our signar t' *'e.second (I)) and r;he third (E) 

"t.F. ;;s.;"dbviJusti ifii; rrc,ubte appeareclwhen injecting. on the sri.I of th; ;;;;A'I.iI"t"se- (D), but no longer shcwectutr when injecting sig;al to the trri.J-1-n'lt"e* (E), the trouble 'r,'uld havebeen pin-poinre<t io tile *o*o"a I.F:-;td;. 
""'

since the internrittent still.appearecl, the Teievisir:n A*alyst signal .*tp*tis novg swirched to vijeo-;ft-id;;ts,*i'l_ ;;i*;;;;;;,iii" ,,ia*o rlerectorbad. (see Figurg b). ir,i-^l--usuauy ,,ro.rrra ; ;r000';i.r,''."ri*tor and ca'easill' be located becaus* ii, *ill n"rr*"*;;; peaking co1 associated witrr it.(Note:-F,r video sis;at-;;k. su-re you ar:e us_ing Trr., ""r.ect output cabieas it is n'rtt taken frori the-same o*tput j;*k;* d" C.i..-r-r. *ignat*. AIso, if$':*"r*i;.,Toiili,,:3fg;'r:,t"d;'*;".'il; "itu'x ;i' ; ;e; sisnar *l$ -i r'.
since the intermittent trou.ble *tj} appears,. the vid.eo cretect'r has bee'eliminated from ̂ s'spicion ;t"i tlt- "idiiJ4'i. i";-.t# ; 're sri* of thefirst video amplifi"t (r)'-'t't o^i.,terrnitieni't',r"inr* Jiii -h;*-'p ,t this poi't.'fhe vi<le* signal is- now injecfe{.intci.t}re-gr:ici of the sec''d video amplific*riube (H) after 

^reversing the polarit.v with \Ffuu,, polarity (* u, _,y Swi{.r:'to cornllensate f.r t-he itto;--rri"se revers*l in the first amplifr.er tu.be. N.w.for: the fi.rst Lime-, the i"turnltt**.t aisa$;;;;"** of stiu*ef arrcr vicre* in ncrIonger evident' 'l'he tr'u[i;-h;- bu*; il;turr-] 
. t. ; 

";;;' 
bli;ween rhe gr:ictof the first video aTdifigr (irf^*nd r,he sria'.;i'th* *;;'"ia-" amprifier (H).N.w to use the-"felevisiu" Att"r*i ;d;;;-et* checu irr. "i,"pring c*paciteir(c-4) from the plate ;f ;h-"nr*i.video "rrrptinur"to 

_the grirtr eif the sec'ndvideo amplifier' inject irtu-"i.ril *igooii,i^t'f*^ptr.te sicle rci of {*re caupring
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capacitor (See Figure 5). llhe intermittent condition again appears, placing
the blame for intermittent loss of signal to the coupling capacitor C-4 which
is opening up intermittently.

(If it were the first video amplifier tube itself, screen bypass capacitor C-1,
plate load resistor R-2, peaking coil L-4. or any other component in the first
video amplifier circuit. the trouble would not have appeared with the signal
injected at point (H) in the circuit. Ilowever, if the signal was injected at
point (K) on the plate of the first video amplifier and the same intermlttent
indication appeared, then both the peaking c.oil L-3 and the coupling capacitor
C-4 would he suspected).

VIDEO
DETE CTOR

L-4

R-2

2xo VtoEo
I sr VIP Eo

F igure S-Video rsection of typical 
'fV receiver

It should be clear at this point that the signal injection procedure can
actually begin at either end of the circuit. That is, we could have started at
video and worked toward the R.F. Tuner, or start at the Tuner and work
toward the Video. Each individual technician will develop his own technique
for use of the instrument. Where the trouble is an intermittent one. then it
is sometimes preferable to start at the tuner because we ar:e looking for a "drop

out or loss" of signal for short intervals.

Where the trouble is in the circuit constantly, it m.ay be preferable to start
at the video end and work toward the R.F. tuner" Also it is evident that as
the technician becomes more familiar with the instrument he will skip stages
for quick analysis ancl take complete sections at one time (I.F., R.!'.. Video).
After determining which section is at fault, he could then signal inject to find
the one stage or component which was at fault.

Let us take another example of a receiver which comes intc the shop
having intermittent sync. The sync circuit of this r:eceiver is shown in Fig. 6.
Let us trouble shoot by signal injection from the rear of the signal path. We
inject sync signal from our Television Analyst to the plate of the 6BF6 sync
amplifier. We would n.ow observe the raster ofl the television set and would see
that it was in sync.

If the picture now relnains in sync. this woulcl tell us that from the lllate
of the sync amplifier tube into the oscillators there was no trouble. We woulcl
now shift our point of sync injection to the grid of the 6BF6 sync amplifier.
At this point we would have to reverse the 1;hase of the s.ync signal to allow
for the phase inversion. of the riync amplifier tube and also reduce the level
of the sync signal to take into account the gain of this stage. Again we
would observe the picture on the face of the tube and watch for the inter-
mittent trouble to occur. If it did not occur, we would know that there was
no difficulty from the grid of this amplifier fube all the way through to
the oscillators.

r1
I
I

EAKING
cotLs
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$

i.' , ' we will now shift our svnc sislar jo the^q{at*$ the 6AU6 sync separatorand again observe the-Sicture-"*krg1"";- Jr"trr-e-iiifr*#;;;* find rhar rheintermittent svnc condition o"*t*.- brriJ-t"li- Ls that the trouble lies betweenthe plate circuit ?f F;-;;-tlE*lvr,",*;;;irffi"r"a the grid circuir of rrre 6BF6svnc arnplifier" A few uolt"s*"u*q$"irtalr*J',ro*asurements would now cer-tainlv point .ut the troubre." rt qiqrrf $d;q ygrth _wl*e to reprace a' ofthe components'rhar rie b;il; qr"'ig "f trr.65uo ?$ $r* grid of rrre 68F6,since this would 51v-e " ;;;$;$t qi uila'"rl wourcrt*ri*irirtu rhe necessit5,af deterrnining which *nfrp""uit i* i*te*"riti_*

S Y N C .  A M P .
6 C 8 6

SYNC.  SEP.
64U 6

jgu. t -o l3ov 2 6s v

P - P

^M p. /-- lllll-llllllilil-lllll 
-* 

v p -p
Fo 

{+.zt<
270  MMF

F R O M
V I D E
SYSTEM

r TQ VERT.
|--+'  

S Y S T E M

T
I
f

T O H
SYST

8 2
M M F

oRtz .
E M

Figure 6_:{ syne separator system

- As you can *?*l t\f svnc injection method for locating intermittents wiIIin everv case isolaie the 
"ti."nr. 

il ;^ *iii*"1"r stage. tr rom that point onthe repair is very simple"

I{OW TO USE THE TELEYISION ANALYST FOR TROUI}LE

This tr.uble 
-sho'oting 

procedure for Audio r.rl. stages applies to inter-carrier type of sets. 
r rqs

Let us ass'yne there t* r1_-*.rdio in u qv 
T:"uy*I. within a coupre ofminutes we will find.the d*fectiv*4i1" n;;t*,lrrt-t.ia"isi." Analysr" Refer

f"5lf.Jl,"HffiJ.shorted *'.;;ff;# ;;;tt"; &tio;Jn on the 4E mc
i  :  l .

To check the speaker anrl 
:"di: output. *luq:, inject the 400 cycre audiotone on the grid of ihe audio output i"b; ?p;i"t el, . $ sood t'ne will be heard.Then move rhe signar' injectirm- point ;;-;ii* q*u"-;j ;h*- .udio amplifier(point B). Now use-the a.F mc au,tiq lfi "it*3 yllh 400 cycle rone rnochrlationand inject the signar at iil-prarq.of til;;; 

ry.*priher. (point c). yourvilt stilt hear rhe rone *isuT^i"d&il; 
1i#;_. *t.e* Iio*.trri* sroinr ro rheloudspeaker are o'K' hlJ; iltu *q"#-tg";I is-injected on,the grid of the4.5 I.F" amplifier (poinr I)), an<t th* J.;:^ Jrs-r"J il-; I;;r hear<t in theI*udspeaker. Tiris i*m*ai"t"li tetls y;;1h;T iir. 

-tir"bi;.L 
in rhis stase.A simple voltmeter te*t *irt ai*** i'frJ o*J -"yig"-lt,^lu'oo R+ or verylow B* wilr appear on thu s*r**n F ;til F;".- rt^ is ;k"i- * go'd practiceto check the screen droErping resistor ""d#irr"*" condifiLns. to see if theexcessive euqrerrt has carrsi,a Tt to:irr**ruJ*'iil,rnt,ru
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Figure ?-A tYPical TV audio sYstenr

HOW TO TRIMJ*ffiJJ11ffi*** ANN

Ievision Analyst it is possible to quickly and,thoroughly clreckWith the 'lle

11r* ;t; rap"t"ioJ *i*e** "i "try'television receiver. To illustrate the prCI-

*aorllio toito*, three iepresentative sync separator sections rvill be discu-ssed'

A fairly simple sync separator system is-shown in Fig 8' 'fhis is seen

to *Jrrri*t lr trt;1t*o lriode iections oi a 7AU?" We will a*ssurnc that the pic-

I '  To vERT,
l-*svsrrhl

;1
': i,

.16'lir
t,:i
,:iijt
t'.;f{

.i,ii

ii
,l*

ture is completely out 
'of 

sync vertically- ancl horizontally and we wish to

;h-rk ""t Hur. ii*g* to d*lut*ine if the trouble lies here.
I 'As r,a first step, connect the Television Analyst to the receiver so that an

image appear* op tttu screen. The point of signal injection may be at the

5 A O 5  A U D I O  O U T P U T

-r- 80
I  M F D

3 3 0 M M F

20ov

V-? 7AU7
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antenna terminals' rt would be desirable not tn inject the test pattern signalinto the video amplifier stages b;;;;;.-we_might"a; ilri- heyon6 the poi'twhere the sync signal take-off occurs. n.tfr*, than spencl time loelking forthis point, injeci; tfr* "ie.J-,-'i"Ji"li"a ;i;"*.
The next step. js to -aPPly -a composite sync sig.paL from the televisionAnalvst to the grid (ancl ch"s"i" oy e-i or_vz, rd-s: rt i* impnrtant thatthe proper polaritv sync: *iql*l rrs-upitri"a and orr]inarilr. the technicianwould have to figure this out pv c"hu"riig 

-tlr".rrrgh 
the schematic" With theTelevision Analyst such checkirig is o-oJ-i*""ssary. simply apply the sy'cpulses from the Television Anallst to trru 

-control- 
g.ia oil vz. If the imageon the screen locks into sync, we know the sync signat is passing thro*ghv2 and locking in the vertical and hori",orrtrt oscillators. ancl we have chosenthe proper phase of .sync signal.

rf the picture on the screen remains out of sync then reverse the p'larityof the svnc signal by turning.tlu sv""-a-putoar contint 
-to 

the other phase.This is the reason we cl' ttlt h*rru to k;;; grg_ lriglrui-'*vrr* signar polaritybefore hand' The Analyst permits y- *r trr_ both-ph'ases"iry *imply r'tatingthe Svnc Amplitud* "ontt.rl" The pictur* will lock,'l;-;;: if hoth deffection.systems are operating normally.

rf the picture still remains out of sync, the _sync pulses are not reachingthe vertical and horizontal ***"p osciilators. r; ttrat case inject the syncpulses at the plate of Y2 and.repeat th;l;;cedure. Th* ,oceiver should now
;{ffi H$TftTl-#al; 

the trouble ','*i 
-iil 

ilet*een trru 
-s.i.r 

cir.uii ;"; 
-th*

rf application of the t;est pulsgg ut the grid of Y2 cr'es lock the picture in,shift the signal injectiott luud'.to th* conir,ii sria of vI - irrunlitv t* sync thepicture indicates a rlefect i" v1 o,r its "*r*i"tld circ'it- 
-v;H;s. 

an4 resis{;ancechecks should then uncover the }*Jtv """il"neni;.

The level of the test sync pulses may be s-et at any point between 0 ancl50 volts' rn most instances, a nfd1.ilil; oI ilr* sync level contr'l will ser:vesatisfactorily' H'wever, if you fin.{ thai"tto rrru s0 volts peak-to-peak musthe used in order tn *""r". ua"qrrrt*:il;hr"nizat;ion, chances are there issomething defective in the circuii. i; #;-^ire that the--purses arei n*t beinsproperly arnplified or that .some component has r:aclical.ly changecl its valuereducing the stage gain far trel.w its' ,r.rrmal figure. ir,-'i* *t*u well to t,ru'in mind that the te..[l or iiiu lnj*"ru4r;;;^^iltses sh.urcr lre lowerecr wheneverthe signal lead is rnovecl i;;* ptutu t.'J.iilr u-stage,,r in goirrg fr*m, thegrid of one stage 1;o the t;ia .,r u-p"i*ri-*trs". r' short, whe'ever yo* acrd
ill'3;"ll-ilSifiH"fff*. the pulse signal 

"must 
pass! 

-io*u' 
th* .,r,ii:i,i *r

'"nfrlT,l,Htruj*T:t111*.""::1:.:l ls caribrateci i* volts, anv.revet o{ {snart#ttt ;.ii, p".r. !; :; 4 ;;,,-#i[,fl jJ :: ;''iff ,ff**1;; #H J i;il#the sync level controf fui 35 and iniectinslv"" -t this point y'u may 6etermineif that stage wit work prup*.rrJ wiirr rhil i;;;l 'f signar.
A more elaborate.sync separating system. is shown in 3.ig. $). ilhe firetJroclof approach is stiil t.he sartre, tt"*J,r*;" 

" 
ffi; is, .when a symtrrtclm .f poorsynchronization appears. you inject irr*- comil,r*itu sync signal from the'relevision 

Analyst- .t ttt* ii;;; ancl grid of "*rr stage ir 
-irr*'*vnc 

separatio*system' working frorn i:he stage. closJst t* 
-trr.u 

rleftection systems 6ack t' thestagei that receives the initiai'via"" .is""l fr;* the vicleo system. il.,ne onlvthing to remember is that sync polariili;;_; i* ,*rr*r*ed when switching fromplate to gr:id' Fail*re to *rrr-**r"l this p.ecaution .n*y erroneously lead you tobelieve that a stage i* A*f*.lti"*.
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As a precautionary rule, whenever you reach a point in the sync separator
system wfere t\ injgcted pulses do not lock in the picture, tr,v both polarity
pulses. ff you find that one polarity of sync pulse does lock in the picture,
the stage is operating satisfactorily.

Within the past few years pentagrid tubes have been employed for the sync
separating function, at the same time also helping to reduce the amplitude*'

fi
dr '

SYNC.  AMP.
6 C B 6

SYNC. sEP.
6AU6

lfiJllfflllll]ilI -r. v. P - P
L,*.. ^MP. --lilifliliitrlllll -v P-P
\ * ut 'u 6ln
\ f--?'6/1nA-1 .r r

?:, \Al HF+:"",::IFRPM
VIDEO
SYSTE

6 . 8
K

220�
K

8 e
M M F

oRlz
E M

l6Lp-p r30v 2 6s v

T
I

T O H
SYST

igure 9-A more elaborate sync separator pystern

of any noise pulses that may be riding along with the signal. A t.vpical cir-
cuit of this type is shown in Fig. 10. There is a 6BY6 pentagrid tube followed
by a triode ,sylc amplifier. A fairly small video signal with the sync pulses
negative is fed to grid No. 1. The sync stabilizer control connected to the
grid. is adjusted so that tube current just floirys with normal input signals.

An amplffied version of the same video signal, with the sync pulses p6si-
tive now, is obtained from the plate of the video amplifier and applied. to
grid'No. 3 of the 68Y6. These sync pulses are strong enough to cause grid
curre_nts to flow in this circuit, charging capacitor Cl to a value appr6xi-
m3t9ly equal to the peak-to-peak amplitude of the applied pulses. In the 

^inter-

val between pulses, the negative voltage on grid No.-S is high enough to pre-

SYNC SEP.
6 BY6

.o47

SYNC AMP.

f  oaNa 6 . 8 K

TO VERT.
SYSTEM
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V I D E O
D E T .
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CONTROL \
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Figure 10
Sync Separator System
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rnterval and only sync pulses w-ill appear
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Consider now what happens when noise pulses &ppear at thel sti::ler tirne-
T.trese noise pulses will he transferred first to gricl No" I. and. if they are_strong
enough, they will cut this gricl ofl- The same noise ]:ulses" rever:secl 1.80*,
will appea.r at gricl No" $. H.owever, since gri.d No. I l:as *ut t}:e cu::rent CIffu
notlring will appear in the plate circuit" In this way the SI3Y6 suppre$se$ any
pulses which airive stronger than the sync pulses. 1['he puk*es rec*ivecl, frcvnr
ihe 6BYd by the following triocle {%-6ANSi are t}rern amtrrlified and fq:r*
warrlecl io the vertical an.cl hot:izontal. deflectitx systerns''

illc chet-:k otli: such a. systern when norl-syr:rc.hraniz*hi"olt ficc$.rs, we wor*cl
prcceed. as follows. Wi.tlr the set in operaticlnn appiy a cCIr.nposite *;y:rc puL'*e
i'r,rm the Analyst t<l t;he pla.te of ther 6'-4.I{8 i:r:ieide. .I.f the pictur:e !oc]<s
|n, rr:ver$e the polarity of the sync pu.lses ar:.cL aplrly tlrent to th.e gri.d af the
saute f,ube. If the erir:cuit is fnnctioning :normally, the picture will a.$aiu he-
cofi:re svnchronized. Now reverse the polari.t-v *f the appliecl svnc pulses again
and the.rr torrch t;he 1:robe to grid. No. 3 of the 6RY6. Lf thei picturtr synchro-
nizes, the sync: separa.tor: system is functioning n.or-rnally. If th.el cirr:u"it cloe*
not permii; sync pulses t<-r pass through. f,r<ru.ble in. the 6BVG stage is inc{icateel"
While the Srulses are being appLied to grici No. il of the 6HY6, rntate the sync:
stahilizer control in i;he receiver: completely ccunter-clockwise. 'Fhis places t)
vol.ts on grirl No. L ancl perrnits plate current tc flow th.rougir the tuhe.

If injectectr test lrulses at grid No. 3 synchronize the image but t,he recei.ver,
without the injected synr: pulses, still displavs the same lacle of' synchrr:niza-
tion, then the path betq,een the 6BY6 and the precedir:rg vicleo syste-m shorrld
be checked. N1cve your prohe back component hy compollent, until yeiu .r:each
the vicleo system. An. open capacitor, an olren resi.stor or a sheirted shunt
r:apacitor rrrill be readily uncoverecl by this point-to*point {.racing uretheitl"

The syne pulses r{eliverecl by the Analyst are powerfid enoug}r ter lrc
applied direetly to the integrator network leading into the vertical oscillator
or to the cai:acitor learling into the horizontal phase detector. Thus yotl carr
trace the signa.l path from these two deflection systems al[ i;he vray back to
the video amplifier system oll the receiver.

HOV/ 'fO TROUBLB SIIOOT A.G.C. S}'STIIMS

Locating defec:ts in the A.G.C. (Automati.c Gain Conl;rol) system in a t;el.e-
vision reeeiver represents one of the more diflicult trouhles that the techni.cian
is i:alled upon t;o ser:vice. T'he fi.rst stel: {,hat; must be perfornred is the posit;ive

I,'igtrr+: .11-'J'he nppearan(ie oJl an image ti,i,lll]rl;lrll,riihen orre cf the vide* I.li". $rt?r!{e}r" }ras heen

proof thai; the trouble lies in the A.G.C. system. tJuce i,his h:ls lleen eist:*rblisherl
the .location of the defect will be rt-:lati.velv simplel.

Le{; us 'fakt: as ar. example thr* case of a telnvisicn recelivc*r whelre the
custr:mer complains oll a picture i;hat seerrrs to be negative anfl aut r.rf, s:{nc.
llhe 'Ielevision Araalvst is ccnnectecl to the anter:na terminals of the r*xeiver
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:: r*t-i*;*"dy,yry ;;*-*k.&#&;**"o*-**"**-,::*

and the test pattern signal tuned in. The displayed picture appears in Fig. 11.
We must now take the video output signal from the Analyit and inject this
signal to the grid of the lst vider ;;tiifi"t. brt"-.;;il" i; ;i-*;J; ;i;;
television receiver's picture tube. We ohserve that the displayed picture is
satisfactory and. we ieo the normal test pattlrn signal upli"ur* property i;
sync- We must therefore conclude that the trouble 

*do** 
not ti" in the l,i,t*o

portion of- tle receiver. We now select an I.F. signal from the Television
An{yqt of the proper frequency .and. i"jr".t this signal to the grid "i tft*
l,ft Video I.F. asrplifier. This is point A inlFig. 12. Fxamination .rfthu pi"t*"*
displayedr} th"- receiver pictuie tube showl a negative picture that is cut
of sync. This is the same result that we saw in fig. Lr. Therefor;, thu d;"Li;
{Pparently lies in the-I.F. portion of the receiver. We wilt "o*-tri-;;*il;;
the trouble to a specific stage.

l s r .  VIDEO
I.F. AMP.

I s r  V IDEO AMP r---TO 2ruo. VIDEO AMP.
H, 

KEYED AG.C.
i 'r-i- FLyBACK puLs.F R O M

VIDEO
DET€CTOR

6AU6

B + +  B + +

Figrrre l2-Vicleo f.F. systern and Keyed

560
K

2
.  t {MF

680
'1MF

A.G.C. circuit

Since the trouble has been isolated to the video I.F. stages we will now
examine each stage in turn to locate the diffic"lil. 

-

I*iect If. sienal at point-B which is the grid of the third video I.F.
ampfltrer. we now observe on the screen that the picture appears to be norrnal.
That is it fu "f.the.proper phase and. is in svnc. N"tiJ* ifr"t tfri-;;;;
not controlled 

F{ A:G.e: ftr"_ signal might be a little weak since ;*;t
J]l!t.,srit,is obtaine$ ysiSs on-lv Jnu st"sJ ot "ia* i.Ir. arnplifi.cation W;
To* ,Torr3 our r.F. injection si_gnal to point c, (the grid oi the 2nd r.F.
Amplifier) and again.observe _the -result on the receivlr pi"i"** ton". W;
now see.,that the receiver display is negative and out of *yrr*. The trouble
apparently Is rn the second vide_o I.F. stage. Examination of the schematic
:{ Tq; I?,yilt.show that both the secona 

"i.f. 
stage and rhe nrJ ;C1iil;

a r e s u b j e c t t o t h e c o n t r c l l l i n g a c t i o n " f A . G . C " " i a ; ; * � �
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- *Since the picture displayecl in Fig" 11 could he causecl. b\r overload of the
I'F' stage it might be wise at this point to .tut"t-i""- tf,* signal han6ling
capabilities of these stages. By reducing the setting ofl t;he R.F.-I.F. A.ttenuator:
on the Television Analyst we ""* "upiuble of loiering the level of the L.F..
output to veqy low levels. As the amount of I.F. is reducecl we reach a p.int
where the picrture on the customer's receiver no longer appears negative alcl
is in sync. The picture will very likely be snowy .* th* 

-sign.al 
is irery weak

at this point. 
.We,h.ave n.r* p.oved that the receiver is .rui"ti"- "f .h"".Jfi"g

a very weak signal but is certainly not able to hanclle a stiong signal. Thi;
definitely points to an A.G.C. defect. The next step is to see if tfrei'I.F. sl;rilr
will accommodate a-strong signal if an extern.al bia.s volt"g* i* usecl tr: r:ontrol
the gain. With the I.F. signat injectecl at point Cl we connect a test leacl from
the- bias supplv of the Television Analyrt to point If which is the A.G.C"
'f-ugd- po-i"tr A ground lead from the Television inalysi; must also be'conneci;e<l.
ryit\ the. Negative Bias control set to __50 we see that the pl"t"r."ftJ-;;;
pletely disappeared. This is due to the fact that with this laige bias we hav*
cut-off the I.F. amplifier. As the bias voltage is reduced we will observe
that a picture will begin to appear at around 6 to t2 volts. At about B or 4volts we observe a normal. picture and as the bias is rerluced even further
the syn-c begins to get unstable and then finally turns ,r*gotiuu. 'fhese tests
conclusively prove that this I.F. stage in the receiver is clpable of hancJling
without overload a-wide range of signals running from t;he very weak t9 thevery strong nnly if external bias control is exeitecl on the I.I''. stage. 'Iiri*
proves conclusivel5r 65* trouble must be relateci tci the A.G.C. circuits. Remove
the negative bias lead.

The receiver under 
'test 

employs a keyed A.G.C. .system, which clepencls
fcr- its operation onj high level pulse *hi"h is rlerive.t fru* the horizorri"r
deflection system. The absence bt this pulse will render the. A.G"C. in-
operative, and cause the receiver to overldad. We now Ji*"nrro"ct capacitor
c-l at point E. connecr; a test lead from the A.G.c. K;Ji;g pulse :r-r. ""the Television Analyst and insert this- high level pulse at t}* plate uI r,ir-"
$.G.C- tube (E). We now see that the iricture on the receiver screen hasheen restnred to- 1o11gal. operation when i.F. signal is injectecl at; p<lint C,the grirl of the 3nd I.F.- amplifier tube, I'he trouble cpulcl be a rlefective C-Ior an open winding on the coiL supplying the A.G.C. pulse. Reconnect C-I andtry in-serting the A'G.C" pulse at point f. ff proper operation r:esults then C-:l_is O'K" A resistance reading in tiis case willimmediatel.v show that gre lrulser:oil is thr: defective component.

An.other exarnple of an A.G.C. trouble is as fallclws. A receiver having thesame symptoms as the previous exarnlrle is 'to be repaired. $ignal iri:i*i,tionhas isolated the trouble to the 2nd vicleo r.F. stage. we find trral-'[5. ;A;;il;the I.F- Attenuator: control ttntil the signal is at * t*ry lorry leyerl that a '.*rnralpicture results. 
'We 

now connect the nigative bias *.rpptv:t,r-f.iirrt' D in rie. Izwhich is the A.G.C. bias buss. We find that; adjustnient oll'ihe Bias Contr:olwill .not result in a normal pict;ure at any setting of t,he c.r.rtr'1, withi **";iinj-ection at point C at ttre I.F. freqrlency. These twt: tests indicate {;hat i;hcl'F' strip will amplifly, as indicatecl bv its ability to shorn' u pi"t"r..u when thesignal is verv weak. However when the signal is _"ery ;t;d. ! c,r.rt,r:c,l vrltageiplaced upon the A.G.C. lruss has no effect on__the ,tre* 
-ai' 

i,r.Iicatecl b1, 1fuguse of the negative bias s-upply. This would inclicate ttiit ii tlie A.G.C" systemwere operating normallv it would have no effect; on the stage gain anrl tf,roi.ufoi*the trouble:must be peculiar to the 2ncl video I'.Ir. alrplifiei .iJ ^o*t .*'t relateto t;h-<+ r:ontrol voltage that the A.G.C" sys{'em exercises. T'}ris p6ints to t}le(]rid circuit. A jg*'-r'oltage and resistance i".h*"tr* inclica{;e-r ; slight posi{:ivr:voltage,on the grid of tht+ 2rril l.F'. amplifier. A positiv,r "otius* rvas f'uncl o*the grid of the stage a'd a resistance check sh.wid a touky i:-i.
Ln summar.rl the r:eceiver f.F. systern must pass two tests to estahlish t;h&tthe tr:ouble is specifically in the a.b.C. First, lt- musl;- be capable of am.plifyinga verlr weak signal'without distortion. Seconclly, witli "-l*i..*g signal inl,'t
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and an external bias supply. control can bqrgi{gined- If both of the conditions

;;;;t;il th";;,;;ffi^il 
"J#t'i{"tt*A.G.c. 

If onlv one test is passe<l then
tft- tr;rUi- *rr*t be peculi.ar t11 the l.F. stage under test.

TROIIRLE SHOOTING VERII]ICAL SS!|EI'P CIRCIIIIrS

The following steps :shoul.d, be taken when checking the vertical deflection'

*vrtlil. 
- 

W* 
';iir 

u*J** that the indications on the television r:eceiver: screen

to be tested "*rr.al that there is no vertical clriving voltag-e being delivered

to the vertical *ittJirg of tn* t{eflection yoke resulting in a. hori z<tntal line on

the pichrre tube.

ln orrler to isolate the defect-s i.n a receiver between the vert;ical oscillateir

stage anrl the vertical Output stage, proceed as follows:

R - 4

R-3

Iocr .az

c-3

Lrigure 13
VERT. HOLD V'6rtical l)eflection System

1"

=

Using the Vertical Gricl I)rive pulse availahle on the front oll [he

Television Analyst, apply this signal to the- vertical qutput stage+
grid (see FiS" tA). If, whln this signal is appliecl" the inqage <levelops
vertical deflection, tlien. we know that the properr rlri.ving .signal is
not being supplied to the ou.tput stage by fhe vertical oscillator- 'I'hr*

defect is either in the oscillator itself crr in the capacitor (C-3)
couplin.g the oscillator to the output statr;e' tl<>wever, i1- vr:rtical
deflLctign of the image d.oes n.ot occur when- ther signal is -injected
at the grit{ of the output stage, the defect is located somewheire be-

tween ihis sricl ancl tire rleftection yoke.

The grid driving pulse signal may not necessarily result in linr*err
rteflectiJn on the **i"u* <lf the tel.evision receiver. Flowever, we are
primarilv interested in the presence r>r lack of deflection.. sA closer
.ppror"h to goocl linearity can lte obtained by adjusting the linearity
cor,tr.rl in th; receiver (R-S) in Fig. l3 and by a<ljusting the Vertical
I)rive Amplitude control locafed on lhe front of the 'felevision

Analyst" itt all cas-eq this control- should be at maximum rvhein first
starting to trorrbleshoot vertical deflection syste.ms'

Assumine that no vertical clefiection results when the signal. is iri-
jectecl at-the gricl of the output stage, lnjec.t the Veri;ical Plate Drivc
pulser fi:ona the 'felevision Analyst at the plate of the vertical r:u"tput

2.

V E R T .
L I N E A R I T Y
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ii

tube. lfhe vertical output i;ube itsell- is renrovecl from tbe set. In
sets where the heaters are series-wired" the fiIament. tr+rminals on
the sr:cket can be slmrted ou.t, sei that all the r:therrtubes in the
.series str ing wil l  t :ontinue to operate.

We are now driving ihe output transformer from the vertical out-
'pul; stage r:ontained. wi.thin ttt* TV Analyst. .How*:ver, the .B'"f^
applied to this remote output stage in lhe instrument is derived
fr.om the receiver circuit itself. If vertical deflectiein is r:*:storerl w'i.1Lh
ttris plate signal, the defect is in the vertical. outlru.t sta.ge, gener:ally

in the *aihode ci.rcuit, assurning the tube to he good" If the vertieal
rleflectio,n is still missing then it ind.icates that ejther: the vertical
oufurut transformer or the vertical windings ol the clefleci.ion -y+ke
are al.  iault .

We are assuming, in l ;he ; lreceding paragraph, l .hat; I l - i  is reat:hing
the plate ol. t;he vertical outlrut tube. This .B-J is requir:ecl b1' 1;1r"* tO
Analyst to r:ower its n t lt ot tube. .lf nr> .ts-l" shoukl bei 1:r:esent- :no
signal 'r*'ill. be obtainecl from the PLAII'E DRIV.E te'r:nrinal" .Her:ce,
if at:i:lication of the test Jead lrom the i.nstr:ument at fhe lrlat;e of fthe,r
outpr.lt sl.agr+ c'loes troi: lrrodtrce vertical deflection" it u'oulil be cleisirablc:
ir: check i,lrc voltage in fl:is r:ircuit to make certai,n if is lrresent.
Ahsence of the nece$sary voltage indicates ar) $pe:n r-:ircui.t .in the
vertical. orrtput 'tr:ansfor:.mer: windi.ng" {}r: an ope.n resisf*r rlr ghorted

capacilor: in the R*' rretworli hrringing l;his voltzrge [,o {:]re ver:tical
s.vsi:em.

T'o cJrr-:cli the verfical windings ol. the deflection .y'oke, rli.senr:nect
its wires from the circuil and connect therx {;c the twcr trist l.r:zrds firom
the Veri,it:aI Yo[<e T'erst Signai jacii and GRO{I.ND of the il]V

S"igur:e .[4-Sweep deveioped using ver:tical volie tesi .signal

Analyst" If fthe yoke is goorl, vertical deftection o[ the 1:icture {.ulm
utrage will result. 1l'he ir:nage will l)ossess l)oor linearity aud over:lap
or go bach itselll iFiS. 14) hecause flhe driving signal is a sine wave
and. :tot a sawtooth. However, we are nt)t corlcnrned here with checlt-
irr.g f.irrear:i{;y and, thereforri, any indication oll rJeflectiorr. would reveral
ihe 3,'er.ke i;o be gootl- 'I'he trorrble rlow is clefinit;ely intlicai;ecl to he
in ttre vertical ou.t1:u{: transflormer:.

llH{}tlxi[,1i srt{x}:l'lr{{; xI{}RIZ0F{'I-aL D}IF'LEC?'I{JN (:tlt{]U['t'S
'v1,re corne now to the hririzontal r:irt:uit of a teilevi.si.on receivcr rrnci. itis

herc that thc: i:nstr:urnent offers the service technician several quich test
featutes *ha$ .will grea{,Iy sinr.lrlify fihe i;nsk of servicing this section ,iif the set.
' One such. nu&s'{:anrling featrrre is the abilit.y to ch.eck the outtrrut circuit

t:orn1rletei.1r, butlr. fro.m the'grirl of the horizontal output tube and frorn t,he
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I

&
E

#

g plate of this stage. Ini essence, then, we.can cor,npletely h-vp..a1 t?n ho-rizernt*i

i ;"ilr"t tube. A 
"second 

innovation is t;wo indicator lights which- ftrrt,trer "qervc
I to pirt-point troubles in the output transformer, or: thel high v*j.{,age ne{,worlE"

Ttre tights operate CIn a "go: n<igol hasis, clearly revealing to the ser:vicer:rart
the presence or absence of certain hard-to-find troubles.

..|
. '

an absence of high vtlltage.

Llsing the Horizontat Grid..D"t-o: pulse available fron:. the front

insulate{ wire going to the plate cap cf the hieh vcll;age recti.{ier
tube and remove the lrlate cayr from this tutr*. See }'ig. I.5. A.ppl"y

dicator IamP.
*
t

*
t.
I

c t - r P
PORTION

,*
1
s

1"#"t1*'
T R A N S F O R M E R

I,'igure ll->--Conne<.'ting Hit{h Voll+rge .ln<licalor

If the larnp glows this indi.cates the presenr:e of high level. Jt.J.r.

pglses on this lead.. Tu.rn ofl the power and l:econnect the high

voltage plate leatl to the rectifier tuhe a.nd agai.r.r apgrly p_ower" If
the hieh voltage rectifier cir:cuit is 0"K., the lamp sh<;uld still" rr:main
lit and hi voltage should be present and d.eflecti*n rvi.ll be ohservr:ctr
on the face of the CRT; Since the applicatinn of a ririving pulse to
the grid of the horiaontatr output resultecl irn restorins *peratimn tq
the. receiver the trouble <lefinitely li.es in the horizontal oscil.Lat*r
circuit. A few vcrl.tage ancl resistance checks will r:ertairrly hring the
trouble trr light"

:Let us take another case w}rere no hi voltage is again the troulil.e"
Application of gricl driving pulses do not restore hi voituge or defl.ec-
tion. This indicates that the trouble is not in the horizontal oscil-
lator but: that',the rtrifficulty lies in the output circuit of the receiver.
Turn the Ptate Drive Selector switch of the 'l'elevision Anaiyst tn
the Horizontatr positi.on. Coanectthe grounr.l lead of the instrunrent
to chassis ground or .B- fixd connect a f;est; leacl from the lllete

$
.H
&
f

H . V .  I N D I C A T O R
O N  I N S U L A T E  D

O F  H . V .  L E A O .

)

( t i  / -
z , t
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Drive jack to 
,the 

plate read connection on tl * horizontal outputtransformer. Be sure the hi vo]qase:i;i.ri";t", r"*p-i*-cc,ntcted tc,the plate cap lea4,goiqs to the t,fi""fdSr""^*Jjin*. and. that this leadis removed from tlrg- rretg gup ,rf .t\e'' fi;;" 
-epplv 

power t' the re-ceiver and obselve. th! n+ n.irrt indicatoi-rr*p on the Lront of i;heTV Analyst a:nct the hi votrage ili;;;;.r 
rq:r

If both the B* boost .indicator and the hi voli;age indicat'r lampscome on, they inaicgtlthe_preser."g "i:-iioo.t'vrirtage in the fr.yhacksvstem and hi level_R.F- purses in the i,i';;rt.g* learl. Bgth of theseindications tell 's "that tqir-nvnlck system i- ;;* operating properly.The tr.uble must be in.i;h";il;,pr$ *rgu#'r*.*ifig;ilff'c,r tri*'ut'ut tube circuit. Tr eriminat^e the hi ;;i;fr- c,'cuil. recon^ect thesrlate cap rf the hi voltage rectifier ;;t;, ;;jff:rrower to the receiver,ancl again observe the boost indicato. ;;;-;i,e hi vortage indicator.rf both are lit this inaicates ult the hish voltage rectifier circuit iso'K' we must stiil check whether.tt" iligr; vortage drop'ing re-sistor R-4 is oq** preventins jhe hjth ";it';;. frnrn gettins t* thepicture tube' rf R-4.is p.K.,''t!*T i,d; prr,r"ul conclusively {.hat thetrouble must be in {;he horizontal ,r"trlii 
-ffi; 

circuit. rt courcr bethe screen resistor 
F:1, r]r.b-" p".r*oo.i*rr*"" b-r., or.the cathode biasresistor R-ll. (See Fig. 16)

H O R I Z .  O U T P U T H . V . .
R E C T I F I E R

R-4FRoM c -? .
HORIZ; :H
osc .

H I G H

V O L T A G E

t*t-o 
t

L I N E A R I T Y

! r-u

Y O K E

I
'&'igurn 16-g horiz''lal 'u{rut secti.rr .r*irrg arr is'la.ti.n ty1re .r .r.,-tpo* i:ra*sforrner:

screen voltage is aPplied 
Ir tk horizonta.l outl:ut tube through thescreen dropping resistor R-r. Thur* ;;-;i;" ; 6*.;;:**i;**itur c_Itretween the sc,:een grid ancr grou;A if;--tsto,. R-'r'irr*r*S* in value,the screen v'rrage ;iif ;;;;""u*g, tr,*"; ;iii be less rlrive r' rhe hori-zontal outlrut tLn*fo-i*o"i,' .rru' n--pi-i"re wiclth wirr decrease. rfR-l opens uP, there wilLbe no tlrive;rr,r;., rrigh ",ril"s*.'-c*rreralry,i{ R-l is ope' ir wilr t" i";.1-iir":t-qp.;itrr c-r ha; ,shorterd a'cr .the excessive curre.nt drain has causea ri-t t. burn ";;:- i; this case,both C-t anrt R-l *h;;ia ;; ;.pl;;d"- i* " *"tt.". #. p"u.lence,whenever R-r has been i;;;- t;"i;;;;;u fr, urt.r" ,"ilrt,"irrialry, it isg.od practice to -chang; ;i"1"rt,;;''ci'iru.'iu,r** it freque'gy is thecause of such resistanc.e chan.ge.

In the grid circuit of the h*ir.rrrtul output -stage. grid reak r*sistorR-2 and c.upring capa.it,,; c;';ffi;i"f." signar to the horizo'tal

r@ n.v.rNDrcAToR
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output stage frgm the horizontal oscilla{;or. This couplirrg calrar:itor
is frequently the cause of much difficulty in the horizon.tal output
circuit. If C-2 becomes leaky or short;ed, a positive voltage will be
applied to the control gri<l of the horizontal output stage llrom the
piat* circuit of the oscillator. lf the leakage resistance of C-2 is Inrnr
enou.gh, this could load down the horizontal oscillattrr circuit suffi-
cientty to pr:event any horizontal output cr high. voltag<-r frorn being
developed.

It. is interesting to note, that if C-2 is leaky. with a f.airlv low re-
sistance, applying the gri.d driving lxrlse l;n the horizcintal out,tlut;'
stage from the Analyst may not c:ause the high voltage to reappear
since the shorted coupling capacitnr may load doq'n the Analyst
circuit as well" To see ilf t;his is s<1, uncorr.ple one side of C-2 anrl
reapply the grid drive. If the high voltage n()\4i alll)ears. <'a1.rat:it,or
C-2 should. be changecl

2. ff you find that i.njecting the sigrral frorn the 'IlV Analyst; at the platr,:
of the horizontal. outg;ut tuhe doe*s n,ot r:estore high voltage, then the
trcruble lies somewhere in fhe circuit beyon,cl. the horizontal outpttt
stage. NOTE: This is a r:onclusi,ue t;est and il; du.e entirel,y t;cr t;he
fact that the T\r Analvst carr take the place of the horizon{.al ou{.put
ampli.fier.

1lhe proeedure to check out the otrl,put, circuil. u'ith t.hei insl;rurnent
is as follows:

The cap lead. is lifted. from the tr:tr1 of l,he horizontal r.rut,put trrtre:
also the cap lead. connecting tn the high voltage recti{ier is remaved
from it;s tube. As an added precauti.on, the high voltage rr+cti.fier l;tr.he
is removed from its socket. The 1['V Analyst is t;hen set to deliver a
horizontal plate driving pulse. The tead from the Plate l)rive teirnrinal
is connected to the cap lead that ord.inarilSr go€ti to th.e horizontal
output ampl.ifier. Next" the B & K high vnltage inclicator: Iight is
attached directly to the i.nsu,Ia,te.d, wire leading to the calr that cnn-
nects to the high vnltage rectifier. (See Fig. 15)" 'f'he instntrnent
and the television receiver are hoth turned. on.

If the boost indi.r:ator light on the 1ranetr of th.e 1fV AnaI.vst lights up.
as well as thei high voltage indicator, high vol.tage is bc;ing devclopt*rl,
boost B-l- is present, and R.F" is bei.ng produce<l in the circuil,. 'Ilhis

is the condition that u'ou"lcl generally be nhtained rvhr:n ilre sr,:t is
working normally. In th.e 1-rresen"[ instar:ce, the se1; is presumecl tu
be defective; thereforeo if such an illdicat;ion ir* obtaine<l, but th.ere is
no high voltage on the pictr.rre t;ul:e as indicateri. by lack of raster:.
it is possibtre that capacitor C-6 in F'iS. 16; ma.y be shortt:d, or the
high vol.tage cable is not conneci;ecl to ther CRll. (We are assun:r.irrg
that all the tu.bes in the circuit inc:luclirig l;he pictur:e t;ubc+ have
previou.sly been checked. bellore any testing with the instrurnent
is begun.)

Another: possible cause of no raster when the lri voltagr.: in.dicatr:r:
lights up is an. open in the cru:ren.t limi,ting resisl,or: R-4, preven.ting
any high volt;age frr:m appearing {rn the llictr:re l;uhe" .[t]ach oJl l;hese
components can be checkecl inclividualll' to deter:mine whi.ch is
defective.

If the boost inrLicator lights up when. t;he b.oriz<iuta.l. pla{;e d.riv* :-;
applied to the transformer but l;he hi voltage inclicafurr d,aes neiif: ai:el.
there is no high voltage, then we have a ri.efini{;e incJica.{;ion th.a.t th,.
trouble is in the transformer u'inding from lroint A trr poinl; I]
in Fig, I.6.

,."
i:
l!
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NOTE: 'For the hoost.inclicator to light up. R.F. pulses :nnust hepresent on rhe prate rf d;--d;;#;i'o'tuut- 
!ube. 

:This, in turn"rneans that boost Br- must F ;$;li,- nn, withoui tilis adrtiti*nalvr:ltage' 
tnv R.F. 1r.rt*or ,p*o.Ir"*d i" rr--;r;' ;;;" nr'fight up tireboost indicator'fili* roail-";h;-.t.o#'ioai*ator cloul:ly valuabie be.caus* t* 
l:.Jl*- u positive i"ai**tini,'or wherher 

"iti" 
.,ir*,rit is u,rrs nol; operaiing

3' If neither the boost indicatrr or the" high voltage inclicat.or light 'p,when the hr>riz,mtat il;;; driving ""r_" i_ up,1riiil ;;;;; tra'sformer"q/e proceed in the fojlowing manner:
with a voltmeter" check the.r)c voltage at the l l la{e '1, t lre h*r.i-z.ntal outp't tube. we know that rroirJ' B-l_ is absent; and this testis desisned to reveal if 

';; 
B{;ffii'g the mt.. 

-lr-rorn 
votragem measured at this lroint. i\en -iit;;il verltage is lrei'g shr*ecl orrtbv 'oost filter *"p""iior- r:-g- ;;;-b;-or the ri'earity co' L-r i.qopen. short ou.l; the rinearity "oir "ra test the "i"""it again. rfever.vthing returns *c normar, ir,. iirol"iTo ,,,r;r i* ,piir. 

*ir 
,r* eha*geoccurs we can presume ttai i,he c;;i;.iJii

Check ca1:acitors C_jJ and C_4,.for an5r short or leakages. ft shoulcltre nr:recr he,re rhar "-r"'ll* ,x irr-'il*i;l il1 varrage being appriecl reitransformer rerrnind a-*iil ;;";;- "c.* ritu* n,rl;ri'r,li.tiitrrrr srignalhecause the* 'ut1-r"t i,'ot ".'d?g* ;;; 
'[;i_ '*norrgt, 

plate ,r.rltugu,. il"hisis because the b'ost l,l:tl uortug. i- o"orrii;rrg thei yrower f'r thc* pr.ateof the horizon*al output, *i*g*. 
IrH trrlcr ;rower: fo

Reiurning- 
.l*, t,he rlamper. r:jrcuil.. if .B_.r 

, .voltage onlv is rneasurerlorr the bo*sr .rJ-r- ri*e, ir ilrai""i;-;il; rin'tisli lri,p.u';rirrnL ,* beingrectifierl and acJcrecr ro rhe F;: ;;f {q"-r.u; i b,ro** B* vorrage. Therei'q an.ther hoost *ir*ii-J*fe.:t-whicrr;; 
?use this and 6rat nccursrvhen ca;raci{or c ? 

,(Fig:lg) i* -rr."t.i.' F.r this conclition, fhe B.{-voltag-e will be appliecl-frirm 
th* prut*'uf flr.r dam'er. tu6e tn thecath'de; there *,iu^'; 

t'rectificafi;;;; t"he. clamtrer: turre ancl he*ceno boost B* voltas*. Trti* possibiliir-"r" bo-"h*ii.#',n" rem6yj;1gthe damlrer tube fr:6m iti^*o"r.*r, "oj-rrrtiirs" *r;;i,]*, tir-'"b_*- v*ltrxseis st'ill being measured at the-c;i;.#;:ir"oirrr,r of the darnper *ui:e"socket' rf the answer l- ;;, c:t;;;r;;"d" ancr srrnrild t; reprerce*.However, iti;ro *rldgsJ*''ir**_*o{, at the ""tho.r* ,iI. thc_ riaLpe,r: tulrerwith the tube out .,"f ii" 
'socket, 

irr....rr'dl.- i* nc_rt, shor:tea anrl dhedamper {;ube can fr" "*i*"od to its socket.
f'he role olayecl by the two sPecial indicar.r rarrrlrs pr:ovirle4 wittrrihe T.V *,natvst; ;-;"*;;."i* m-;#;i"lhe:y are i* assisring *hetech'ician isorare ;;;;;.jn 

.the rh;;;;";rr o'r1rut r:ircu1. ()nce
:?"::#:;y",iiil:_ ";i;;;;;lal' *r,, iu Jlii ff tf 'ncr r<i ;;";-;;,,y rrou rs

4" We shall now demonsi;r:ate how".to locate quicJrly a ijefect in theLrorizontal output *v'iu*" "rnsi-sting 
-;f-il- 

tra*sf'r..mer itself" trrel:orizo'tar voke ot"'r"#'ot:'trr* r,*r?r";rt*.i'"*nrr,pur,*rt* attacrrecr tr:these unirs. r,, or,*.I^''r#'ry;i1;;{j-.ij._. i, i* oqry necessary rc,disc.onnect the v9k* f;; the ̂ circuit so ghat any ,stror*ing effect adefective voke *irrrt .h;; o1, trrg ,*,rt *r *ru g;"..oit is reriiovecl. Tfnow, with the pli,le clrive "r*;i. "oofi_"f 
"t" 

tlru- hin"ir#"t outlrnrrr:a'srormer, rhe il;*i;;;i""t". iie-lfiI I; ;: weil as th;_fi veirraseindicaror showing: i[;t^'#;h v<,rtage i* 
''r,li's 

producetl, {:hen therleJler:t in rhe set-has no*r, i,ioiated il'a -ir*i-a yorre. As a nratter offact. a vertical.*hil ii;'to,;;'appear *;r-;rru ul,"u*o. of the ,rv receiverheing res{;erJ" if *rT_ iii*-rr"?.r-t*_rg-ttd;-r{a-,}er:rr 
repraced in irsffi?il?i;,H"ffit'* -lf"r.*f, j; 

"tr*[-, 
-*,rcrrve eomr]onenr, rhere

s0

ManualsPlus.com

https://www.manualsplus.com/


:3

Make caref.ul note q'here thc+ yals.e wires conn.*N:f in thc r:irr:r:t'it"

Alsp keep the ypke clisc.onner:tecl whil.e the remaining tests ;rre h<+ing

made."-l.l-.*, 

the wi.dth coil js testecl" 'llo clo this, it is,disconne<:tecl ci]rr].-

pletely from the ci.rc;uit. Note the eflect upon thr+ boost incli.catar

ana ni voltage lights. If the wiclth. ccil i,s defect;ive, its remcvil.I frorn

the circuit wilt hiing bach the high voltage. LTnder these condit;ions,

both th.e Bl- hoost .indicator anri hi voLtage in.dica.tr;r rvil"l lig,tri, rrp-

If the wiclth cgi]. is in .qeries with the yoke in. a llartir:ular circrrtil;"

remove the wid.th coil at the same time hhe -vohe is bein.g ren:ove<{.

If the high vol.tage comes hack again, one of these corrllx)nents is ai

fault" Ricgnnect th* yohe first, using a c()nne(:ting lead ir:' pla.ce c'rf

tlre wiflth coil. If ih; hig.tr voltage i.,appetts, the x'irlth c<ii] is tlitr,

defecl;ive uni.t. T'his conclusion can, be clrecked. <xr"t hv testing {he

yoke with the Shgrtt*d Turr:s and. Leakage 'fest oll i;hr: 'l'V .Anal5rsi,.

It is c<lmm.on practice to ta;r off lrulses fronr various poin.ts <ln {;he

seconclary of the horizontal. <-rutput transformer for use in fhe hori-

zontal Al'C and. in ke-'yed A.G.C" circrrits. It may very well lrc that'

a defect exists in one ol these auxiliary circuits which is having an

adverse affect or:l the horizontal ou.ttrrut transf,ormer, loading i{; down

a:nd therehy preventing it from functioning .noimallv. '.llc.r detr-'r.rnin.e

if this is true here, disconnect one tap at a t;im.e, each tinr.e checfiir:g
the indicators to see vvhether high voltage has returned.. I.f ttre

boost and high voltage indicators Iight u.p aft;er onr: of $rese learJ.**

have been disconnected, then we know thai; the trouhle exists in that
particular a.uxilia.r}' circuit. Afl,er this, it sirnyrly becontes a rnatlirr of

tracking down the defecl, in the auxil.iary circuit.

It may happen thai even after altr of the auxiliar-y firmponr:nts
have been. removed. from the horizontal outpu.t transformer neither
the boost or hi voltage in.d.icators wilt light. lfhis certainly points ti;
a defective transformer and the llV Anah'st has available the ter:es^
sary tesfs to prove tha.t the transformer is defective. At; this pcint

it might well he worthwhile to review the natnre of ilefects that r:an
occu.r in a hori zontal orltput transform.er. Som.e of l.he rnot:e ohvitlrrs
defects t;hat can occur are open windings, shcrts llrom one winding 'tt'"*

an.other, hi resistance leakage {rom one winding to another rrr l.ronr
a winding tel the core of the transfarmer. Tllle instmment provirles a
test for these conditions. There is anoth.er fault that is less ohviaus.
A flyback transformr:r in. <iperation is subject to bo{;h ven' }rigll volt*rge
pulses ancl relatively high temperatures. ifhis can causer brenkrl<"rwn
hetween trlrns in i,r wincling r:esulting in one r.rr twrr or l.notri{:} sl"rtrrl;erl
turns within tfte win.cling oll ihe t,ransf'orrler" '[.'hese sh*rt;r.:cl frrrn$
represent a load on the f{}'back and a serious redur:tior.l irrthe: "(.}"

of the whole system. As little as one shortecl "lurn. in a wrlncling tan
result in an inoperative flyback syste.nr. 'Ilhs.rser leakages and shortc<I
tur:ns can alsc occur in the horizeint;a.l v'indings of tlre deff.ection yokrl
and. all of these tests are equallS' 6pnttcabler t,o ho'Lh. 'Jlc-r test thc'se
compc'lnents they must be conrpletel-1' clisconnectecl {fronr th.e circuit"
1t'o test J.nr: Ieakage and continuit5' tl-rg Calibrate ccntr,-ll n:ust hr,
turnecl tc the Leakage-Cantinuit3r lrositiun, whit:lr is J\rl[i' r:otl"ntr*r
clockwise. Connect the test leads to i;I:e-, Lc+a}<age C)antinuit-r,: J;est;
signal jacks a.ncl check contir.luitl' qr1 the vnrious winrlings. Tlreser.rr:e
of continuity is shown by a glorv r.rf the test intlicator: htrlh. When
measu.ring leakage hr:tweien windings anrt frurn wincling {n {:d}r:tl a
glnw of the test indicatr:r shows that Leralcage is preisenf;" l|her leakilgr*
test will indicate leakage resistance from 0 to 1$ rnegt:hms" I3emr:ve
the leads frem the Leakage-Continuity test .iacks.

To test a transformer for shorte<n turns connect t,he* shiel.ded *abis
to ,the Flybar.l<-Voke temt sigral jaek" Adjust the Calihrate cerntrol

,.{3
i i , 9
., ,J,

31

ManualsPlus.com

https://www.manualsplus.com/


.:p',*l',*"ir.J

R E C T I F I E R

F R O M
HO R lZ .
o s c .

H O R T Z .
D E F L .

C O I L S2  50v

5 6
M M F

8 0
B +

FigHre 1?-r\ IJorizontal Output Ser:tion using an Auto Tr:ansfonrler type of output tralsfonner

until the test indicator iamp just goes out. Connect the flyback trans-
former to this cable. The connection is made from horizontal output
plate, caP connector to hi "ofi"s" r*"tin"r pt.tu ""p connector. If ihe
test indicator glows this indicates that the transformer has shorted
turns. This test will respond to as little as one shorted turn. If
the component to be tested is the horizontal winding of the d,eflec-
tion_ yoke, conrrection is macle across the cleflection. yik*: winding. It
is also important to test the yoke for leakage betwe"r, th" verticaf and
horizontal winding and :from the horizontal winding to the metal
frame of the yoke"

Another very common arrangeme.nt is the autotransformer shown
in Fig. 17. Ilere there is one winding to which all taps are made. 'fhe
h<xizontal output 'tu.be is connectecl at point A anrt the stepped-up
voltage for the hieh voltage rectifier tube is obtained from pnint d.
Horizontal deflection yoke coils are connected across points i, D and
E. All of the testing methods just outlined for the isoiation horizontal
output transf<lrmer are applicable her:e, too- The boost indicator and.
hi voltage sti[ function as before, for the same conditions, and both
are connected as before" The ability of the i.nstrumenl; to check for
continuity can. be put to good use here because continuity should
exist between all points on the transformer. ff continui.ty is not ob*
tain.ed, the transformer is open.

- In Fig. 1.7 L'L serves primarily as a filter coil. If this component
nhoy!{ j)pe:n, no B-l- would be available to the horizontal output tube,
and :if L-l was shor:ted, fhe circuit woulct still operate normally; it is

quite possible that considerable RF interference would. atr)pear in the
picfure. If no interference did appear, there would be no visual in-
dication of a short in L-1. rf C-1 should short, tn-e damping ,tube
would be effectively cut out of the circuit and no boost g*"wolld he
clev_eloped. B+ voltages, however. would appear on the B-F boost line
ancl at_ !h9 nlate of the horizontaL output iube. If C-j" shoulcl of)en,
it would have rgry little effect or, rt ""rll operation, alth;;h hur*,
a g a i n , R . F i n t e r f e r e n c e r n i g h t a p p e a r i n t h e i m a g e - � �

-Capacito r- C-2 is the component receiving the additional voltage
which the damper tube develops. If C-z should short, no boost Bri-
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coulci be developed bf' the circuil; and_it would_prevent. the develop-

ment of the normal amou.nt of high voltage or the normal amount of

horizontal drive for the yoke. If C-2 should open, the circuit woulcl

again tre disrupted by l,he lack olf boost B* voltage. B+ voltagtl,

however, woulcl .still appear because the damlrer tuhe an.cl .f,-l woul.rl

still he intact.

The foregoing examples indicate the complete .flexibility ul t,his

inst.rument. With continu,ous use the technician .vill ceri;ain,ly devrrlrtl:

hjs own procedur:e whjch will completell. remove all o{' the (:o:nr-

plexi.ties of Sweep Circuit Anal-r'zing.

.I'RO[IBLI' S}TOOT'ING (IHROMA CIRCT]IT]S

Loss r-rf colo.r, weak color: or distorted col.or can occ:ur i"n th.e .R..ll" or.I.['.

sections of a receiver as well as in the Chroma Clircuits" 'fhei Analyst is pa.r-

ticularl-v useful. in trorrhle shooting this t5rpe of cxrmplaint ar+ eifher the .[1.F.
or I.F. si.gnal may be mr>dulated with the Rainbow Color sigrral and this
signal injected. into tbe R.F. or f.l'. stage by stage to lot:alize the clefective
stage.

The Chroma signal is also availahle at the output jack l"abeled Clcilr:r' anrJ

may be injected directl-v intc the Video l)etector. Video Amplifier. Barrcl. lrass
Amplifier: or to the grid. of low level demodulators.

"fhese tests quickly pin down complaints of n<) rlol.cr, weak color. and <lis-
torted color. They also localize phase errors by shcwing' the wrong seqrrenc{:}
of colors.

Phase errors arise in the C)hroma secti.on. or in. the I.F. set:ti.on. It, is pos-

sihle for the R.F. section or Video section to cause phase errol:s, bul; these

are less common trauhl.e points. I.f yorr inject the Chroma signal intti the

Ba.nd pflss :Amplifi"er and get a normal color pattern the nexl; step is ttt injtlc{.
an I.F. signal modtrlated wii;h chroma information at the input of t;lre T.1".
Amplifier.

When a phase enor: is founcl in the lat{:er test, it is incl.icatecJ that l;hc I...lr'.
Amplifier is in need of proper alignment. On- ther tither han.d, a lthase error
in the former test indicates the need o{ Chroma circrrit, alignmenl;.

A color har pattern slide is enclosecl in the accessory package of your 'l 'ele-

vision Analyst to enable yr:u tn converl; the ra.inhr.nv pattern. which it produt:es
into a color bar pattern of knor+'n colcrs. At i;his lroint; it might be well to
review the principle of operration of a rain[6q' patt;ern atrd {,hen relate it to a
color bar pattern.

'fhe d"ilferent hues thal; can be produced in a r:oJor: 'JlV rec:eiver are ohtainer.l
by shifting the phase ofl the color su-tr-carrier cf the transnril;tr,:d sigwrl rn'itlr
respect: t;o the referenc:e burst which occu.rs during thei horizontal lrlarrlring
interval. .For example, if the phase of t;he su.h-carrier is shifted slowlv t;hr:ough
a cc;mplete 360o with reference to the bu.rst signal. the hue wil]. change from
yellow to orange, tc rerL then magenta, blue c:yan ancl green, and all of ttirl
intermediate hues between those coLors. IJ: the grhase of the sub-carrier signal
is continuously changecl thm" a frrll il60' during the in.terval of one hr:riz;on.tal
line ancl repeats itself f.or each .fol.lowing horizontal l.ine. a con.tin.uous rain*
bow of colors will be produced. fnstead of shifting the phase of the su.b*carrier
in the TV Arralysf, we wilL rnake the .frequency of the srrh-carrier J.ower than
the color crscillator in the TV receiver b1' 1.5,750 cycles. There will then he a
one cycle per line difference between the sulr-carrier encl the r-rscil.lator in the
receiver. Since over a periocl of one horizontal line there is one cycle cliffer-
ence lretween the two signal.s, we have effectivel-y creal;er{ a 360o lrh.asr:r sh.ift
per horizontal lin.e which will repeat itself eacll .horizontal. iine. 'fhis will
result in a l:ainbow displal' showing each of the colors irr t:he r:olt-rr s;:ectrunr
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'irifrorn yellow to orange, red, btT: rld gndi3s i1.$.**rr. This metheid of pro-ducins the cot'r sie;ais tu ;Jffi ;tr;.; ilil-,1*rrru, operarion. ,,

By referring to 
{i{'.ra you will- see the vector display of the color infcrr-r"nation thar can be obrain;,r il ;Fr$; ;iirirr.any siuu, numher of desrees"For exarnple' eo' "ei'"*su'*J-;.i"g)-I.ris;i"",+^gg: -pl.u*;**hif* 

represents1" {R-Y) " Itl0" r"prb*.,r.i- + 
-f 

qy)' ;rfr*; ,-f:s1tri" ilffi*ots (G_y}. Inorcler to chansu, u *lrlo" i"i"t u* signal to * ootrrr l:a5 signar., we merely haveto blank out fhose rrttli"".'rrt irt*,'i"i"n,]**ai]oray that we d' not wa't ancr
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Figure l&-vector display showing color bars and a'gurar displa*ernent. frrr each trar

all.w the portio* of the rainbow. that 
Tu .Ig want t' come through. This weaccnmplish with'the c'ror bar sriaJL;i;-# il, oo,r" acce.ssc,ry package. yeruwitl nore rhartl,h*"u "*-t#'fia4 un#;ff fid";;ffik';*q***rs equalryspaced on the sridq. Ea"h b"lsiil-i1t*r.il;;#",,"u'rresents a color phase s'ift'f 30' and is *o.pt^**J-ilffi'ltil;;;;r-ii"l the corors as indicated in. Fie.le' You wiil "i::,i:;$;ili; i" p';. rc fii;; rh- ;;;;.,,ai,"' i* indrcaterr isora''ge and its polor *o"".rporrq;,1r^._;0 ";** it iq 60. from the feferencesisnal' The sixth oi; r;;-;;ffi;;, E " iliir.T;I,r. ancr c'rresponds to *(B-,,)
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surce i t  is. l l l0" fr :r :rr l  reference sig.nal.  Fig. Ll,  rvi l l  txr Nrx.{rr}*J*11.J! 'r" lset lrr}.  i l r
serviei.ng colur 

'!lV rer:ei.vers sinr.:ei it will enahJe .\rottr f.ti t:rr;rltt;t{,*r pc:rfur.rur.rr:lr:t':
of fhe receiver. Lt will also enablr*.vcru- {;<.i <rheck l;he} ri,t,t,q,,' oi t;htl hur,,'co.ni,r"r:r}
and will provicle a. si"mtrrlel methr-rr.l of r:olor d.emodrr];rl;cr alignnrenh.

Since most oJ the cok::r TIV rtN:eiver:s in use {;oda3' rj.erntodui*r1;e an I tlt Y }
and a +-(H-Y) signal, olrl: rli.-qcu.ssion otr derncldulir.tor a.lignrnent x'ill reler
to this conqlition" only"

Co:nnect the Te].evisio.n Anatryst; to l;[r.e recei.rler" trnrJ"er test anc]. set; up ancl
adjust for a T;rCITre:r picture on the Tl\/ r<,:<":erivet. Be srtrer tha.t, thr: horizr:n.l;-rL
frequency o.f the Anal.yst is a<ijusted. l,q) I,her rlorrect freqrrencr,. 'Jltlis is r,:x-
plair:ed in. your instruction rnantratr." 'Iltarn thel coJor siEinal on. ancl inser:t l;trc:
r:olor har: slidr,r i.ntn {;}-re A.nal.ys{,. Adjust; r,irleo c:ttntrol or} ther Atr^alvst. to gr,rh

-Figure 1.9---(":nlor trar:'pattc:rn showing eaclr bar, itr: ntir.nirer alrr,l iis, mlor

good repr:crluction. ol. the hars ancl act.irrst; r:hr<-rma and hue controls {irr'l;}rir
proper Jevetr oll the color signal an.il that ttre cnlor hars ciccur ilr tlr.e trrnl:er
sequence as shown in ,Fig. 1S. .l.f t}rc <xrlor Lrar:s clsl n.ot fall irnto Llre l.lrr]trxi:r
sequence, the coarse a.djustment cU the hrre ranse J.ound insiil.e t,hcl r,,:r:civerr
will center the range of the hun r:ont;rol. At t;his lroint; it is rvr,:l} i,n inrtr.icat;e
that the h,orizontal width of the receiver rrni-ler t;est sl:orrld her rt:c'hxrc'l tt' hc
certain. that all l;en. bars al:e seen'

.F'rorrl fun.dament;al colo-r: theory we. hnow t;hat lJre ou,t.put; of tJtel i-([.r'"\ii
demodulator if: pr:o'trrerl.y a<J.irrst;ed should h.arre zero I' ilJ.''y) r,nt.tltut;, il.t-tri. 1;lr*
output of the " i  ( t3*Y) democlulat<ir shtyuld have ' / t( tr .o oul; I lul  *f  I  (H"Y)
signal.

Since ou.r color har pal;telr:n.[r.as h*th an i-(]t-\i] signal w]ri*i-r is ihr.: fi]rir:rj
trar, and a"*-(B-Y) sign.al whic:h is the sixth har. r"'(: r:an use i,turse signtrls l,:
r :heck and a)ign r:olcr de:modulalrtr :s.

{lon.nect a.n oscilLosc()pe r.rlJ aclequate hanc} widl,h 1;o thr: cnrl;lrut; ,il {,Llc"1- tlt,-
Y} de.modula.tr>r:. You will ser) fr.tr waverfornr simiiurr: to l;haf shtwrr irr li'ig," ll0.
tlhis is viewecl a.L 'a '.1,5,750 

r:yr-lle per second srveel) olr tlrr: ns;t:illo$t:e.lp*. '.[n]rtt

rsixth bar which is-" l-(B-V.) shoulcl be at zer() ampli t trde as shou'n in Fig. 2i l .
I.Jl this conditiora is nol; m.et, se{; the }rne contro} tt.r it;s {r}n.{,er persif,ir.rru nnrl nd*
jrrst the coilrso hue control *<1;jus:rnent rn'.h.ir:h. is l.t;caterl rvi{,hin {;}r* T.''V r{.,"*
ceiver so th.at th.e sixth har: is at zera ampli.t;u.de. Nor*, rl-r{!\'e tJr.e+ osr-:il.loscr,r}:re:
to the outpui; ol the -L (B-Y. ) dermodu.lator anrl a.djust t;[:cr quad-rrrtul:(] trans-
fcrmer clriving the -1"-(.tl-\.-) deimcdulator so that l;hc l;hircl bar rryhich is
+(R-Y) is at zero anrpl i tude as shown in Fig. 21.
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The color demodulators
gets through the + (B-Y)

are now properly aligned
demodulator" and also

so that no .f"(R-Y) signal
no (I3-Y), sigpal gets

R - Y  D E M O D .
OUTPUT

rre ZO-(R-Y) deurodula&or output as seen on an cxrcilloscolx:l.ier

through the * (R-Y) demodulator. .Also the front panel hue control is in the
middle of its range to alleiw variations in both direition-s if necessary.

;J"'iT"'
Irigure 2I*-tlJ-}:) democlulator output as seen on *rn oscilloscope

This completes the hue control ancl democlulator adjustments.

HOW TO ADJUST COLOR PURI'TY ANT} {]ONYERGBITCE

Adjustittg Color TY Pu.rity orul Static Conoergence

The first acljustment normally macle on a color set is purity. It is best to
follorru- the set manufacturersn procedure for purity adjustment. ft is, how-
ever, most desirable to make this purity adjustment on a blank synchronized
raster. This can be accomplished by connecting the gener:ator to the color
receiver antenna terminal ard tuning in a test patter.r, ai ltreviously explained.
Then remove slide from pattern generator and make purity adju.stment on
s;vnchronized blank raster.

Fnr static convergence adjustnrents, it is nece$sary to use a whi.te dot gene-
rator. Your Television Analyst will provide white dots merely by using the
_white-dot slide. As a matter of fact. it is preferable to use tire lIV Arialyst
because the critical number of dots requ.irecl for static convergence adiust-
rnenf,s is fixed, and therefore is not subjict to misadjustment as are tfre hots
on most commercial dot generator:s. Also, the center dot is su.rrounclecl bv
lttle squares so that it is easy to identify r[ o glance the locati.;;i tt;;;"[:t
dot- This is a great time-saver since it is essen.tial that the center dot location
he known. The srnall. squares around the center of the slide make it easier to
get :6ne static convergence adju*t*uittr, u. irr* ;h.tp ;;;; of the ;q";-;;
show up any misconvergence much more critically ihro round. dots. Make
-static c,onve_rgence acljustment at the center of the screen. The rJ, bl r*;J
green dots have a motion as shown _in Figure 22 ancL sheiulcl he "a:"*ila *"
that each dot is superimposed upon the other (to obtain a white rlot).

Dynarnic {) onuer g ente Ad justwr,€nr'-

After purity and static convergence adjustments are macle. .vou are then
1e,a{Y to make dynamic conv€rgence adjustments. fnsert the white-line ;ii;;
in *he generator. Be sure to set horizontal to correct frequerr"y r., ;;pd;;J

ro
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previously. It is of utmost importance in color converge-nce that the horiz$ntal
frequency is adjusted accurately.

If horizontal frequency tends to drift a few cVcleg,^ as noted by a slight
vertical movement of-the horizontal,Iines, i.t can be stabilized by a slight adjust-

ment of the HORIZONTAL control.

ffREEII

f igure 2z-I)irection of dqrt lnovernenl for $tal;ic (:orlvergence

STEP A-Preli,minury Adiustm'ent

1. T\rrn the blue horizontal (parabola or sine-wave) amplitude con-
trol to maximum.

2. Adjust the blue horizontal (parabola or sine--wave) phase so that
the dip in the horizontal blue bar appears in the center of the
horizontal axis of the raster.

' 
3. Re-adjust the blue horizontal (parabola or sine-wave) amptitucte .to

produie a reasonable straight horizontal trar along the horizontal
axis of the raster.

STBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBP B-setrrp ol tlr Ve.rl.it:<tl Conuergence CantroLs
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" l,,*&

GREEN
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A
Figure 23-Dot motion due to
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B
adjustrnent of verlir:al

(See f i.gure Zii).
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s 
"l-$lf*

1. A4just the red, vertical trrarabola amplitrrde and thas_e control to
make tho"-reJ'-uu*i*i Ulr, along th; vertical .*i* of- the rast€r,
parallel or coincid.ent with the associated,blue bar.

2. Acliust the blue vertical. parabola ampl.i.tuile ,and phase controls

raster, equallS' spaced or coincident with their asgociated lrori-
zont,al recl bars. 

^ 
{Since the horizontal convergence has not been

com.pletely set up; the associatecl red and- blue hcrizontal bars
*itr'ttoi ii*"****itf appear parallel to each other) -

S. Adjust the green vertical parabola amptituclo lT,1 .qhape controls
to 

-malce 'the vertical green ,bar parallel or- coincident wjtb -t]g
associated., red bar alone tln* vertical axis of the ralter' - (IF S.T{P
B, (1) was' set.up properly, the red and rye"eq vertical bars will be
paraliel ;d A;'-t*J-;;d"gr**t horizont! n tt along. lfrg vgrtical
axis of the raster wilj. Lre equally spaced" If these conditions d.o not
exist, STEP B, (U and (3) should be repeated)"

4. Insert white dot sl.icles in pattern generator and statically converge
the three dots in the center of the raster"

STIFIP C- -Setu,p af' th.e Horizantql Con,uergence Controls ($ee F'igure 24).
1. fnser:t white line slide in Televisi.on Analyst.

ffREEI{

GREEN

ltlilTE

OR RED\

BLUE/
Figure 24-f]ot motion due to adjustment of horizorrt;al arnplitude anel phase coutr:ols

2. Adjust the red horizeintal (parabola or sine-wave) amplitude and
phase controls to mal(e the vertical red bars across the horizontal
axis of the raster equal.ly spaced or coincid.ent with fhe vertical
blue bars.

$. Adjust the blue horizontat (parahola sr sine-wave) amplitude and
phase control to make the blue lJar, along tbe horizontal axis of the
raster, paral.lel or coineident wjth the,associated red bar.

4" Adjust green horizontal (parabola or sine-wave) amplitude and
phase controls to make the vertieal. green bans, alang thelhorizontal
axis of the raster, equally spaced or coincident with the assoeiated
red bars. (If STEP C. (2) was properly $et up, the associated red
and green vertical and horizontal bais wilI be parallel or coincident.
If these conditions cannot be obtained" repeat STEP C, {2) and (4).

STHP l)-Insert white clot slide and statically convei:ge the dots in the
center of tlhe raster.
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T}'I.HER USF]S FOR T'HE TELEYTSION ANAT,YS:I:

l. I)isytlayi,ng Yottr (lwm, Fi.t:ttt,res wrd, Pot'tern,.s ttm, An'v 
'l'V ll'et:ei,uer

'fhe 'fetevisign Analyst will. transmit an5r positi.ve and t;ranslrarenl; pir.'ltrr*
or pattern. ifhe nnly requirem.ent is that; the size o1. the l;attet'n br," Iin:itecl
tri 5-by-4-inches. Flenceo any pattern cl.rawn. wi{;h a h}ack cr:a"yon o.n r�r piece
of clear plastic or acetate the same size as t;he slicles furnish.ect with" Lhe instru.-
ment "an be used. in the slide-holder" One bla.nk acetatc* slirle is Provi.deci
with the instrument. Be su.re cr:aycln si.de oll sli.de is facing a.way fr:trm. {-lR'f
tube. To display black-antl-white photos <;n a TV . receiver, merol.5' have a
positive fi.lm transparency made and use it in the slide-holcler. l'or best results,
lne nUn transparency should be enlarged or-reduced so that t.h.e liqture are&
is abcrut 3-by-a inch.es. The fult size of the film translrarency should be 47/*" x
6t7r" in order to fit properly.

2. Adfurct,ing Lirceuriry und Size

Connect 1'elevision Analyst to anl.enna {,e.rminal r;f rt'rteit,et trrtder tesl,"
Adjust generator to obtain test pattern of good ccntrast. Adjust verfiea} sizt:
and linearity of the TV receiver so that outer c:ircle of {;tre test pil"ttelrn ju*"rt

fills the vertical. height of the picture tube. Adjust horizontal size and linearit-v
for a.s rgu.n.d a circle as possible. It m.ay he necessary ttt rel-adjust r:ecei"ver
vertical height and linearity after horizontal adjust",rnents. '.[lhe ce.ntc+.r of the
test pattern. shou.ld coincide with the center cf the receiver pictur<: t,r,tJre. Ad"
justm.ents of receiver centering coni;rols wil.l accgmpl.is.h t,his.

3. Ch,ecking Receiaer Resoluntiurt

Connect I'elevision Analyst in the receiver u.n.cler test. Set channel. selector
<lf TV Analyst to an unused. channel' Set fine tuning of neceiiver tr') ohi;ain a
picture disg-rla-" of the best resolrr.tion. Adjust VInmC) t:or:trol of A.nal.yst .[or
good contrast antl shading. Bln <lhserving the resol.uti.on uterlges *n tll"t* tc-'st
trrattern (See FiS. 25.;:r one ca.n. determine ther resolution of the receiveir unc].err
test. The number of lines of resolution r:an be read from tlte test ;ral.ttrrtr by
observing the point at which the lines in the wedges hle:n.d togctlier. An averag'e
receiver shouLd show approximately- 250 lines of horizontal rcrsolution. rn,hicl:
is read from the vertical. wed.ge in the tes{: patter:n. Any receiver th.a.t shows
substantially less than 250 lines m.ight he an indication thart the receivel: r€1-
quires realignment. The 'felevision Analys* signa.I. when. displayed at video
through a goocl video monitor wil"l reproducel a 1:a{.tern of approximately 400
lines of resolution.

4. Usirug th,e Teleaision Anairyst tor llisytlcty Purposes

To use the Analyst to display pictures on a nunrher: of 'fV s*:t$, c;onnect its
output to the input of the masiter antenna arnplifier thro-ugh * suitabie rnetfrch-
ing network. Adjust the CHANNHL SELEC'|OR contrql fcy I good pictut:e on
the display $ets, on an'unused r:hannel. Set the lt.F. ATllEI.{tiATOR st: l,}rat
over:loading of the master antenna arnpiifier d<tes not occu.r. Se':t the HORIZON'
TAL control for a stahle picturei. Set the VIIIHO Contr:ol fcr best picturt*
conirast- After these initiaL adjustments, on}t' the VIDFIO control will. haver to
be adjusted jl<.rr: the different slides w.hi"ch may be used.

If the harmonics or fundamentais of ihe VHll oscillattir inter:fere with a
l.ocal. station i.n t.he area., it may be necessary to use a irigh pass or lorv pi,lss
absorption filter to el.irninate the interfere.nce. For exarnple, it" the ,A.n;rl..vsi
is set; to a chann.el belolv Channel 7 and interference occlrr$ at Chann e\. 7 *r
above, connect the ou.tpu.t of the TV Analyst to the input o{ the fi"lter and. take
the signal out of the lovr'*krand (channels 2 through 6i terminals af the {ilter.

.*
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All harmonics above Channel 6 will be absorbed by the fiIter, thus eliminating

;h;'his6t;;a Ll**""L""tl. Likewise, if the_genelltor is set for a channel

above bhannet 6 and interference occurs at Channel 6 or below, use the dlter

and take the output frgm the high-band, (Channels ? through l3) terminals"

5. Using the l'eleaision Anulyst fl$ (r Video Systerr, Trantsmitter

Operate the Television Analyst as directed under^ "Displaying Your Own
Pictr,ires." 

'Write 
or type the names of the person.s being paged on a trans-

parent piece of acetate. fo type on the acetate, shift the lever on your type-
writer'fo position where ribbon is not used. Take 2 pieces of good quality

carbon pupu" and. insert acetate between them so carbon surfaces are against

the frorit and. back of acetate. Put in typewriter and type message in area

B-by4-inches.: The clear slide provided has tlis area marked o{f. The ace*

tate may be used again by just wiping the carbon printing off-

THEORY OF OPERATTON

The Television Analyst is a complete flying spot scarlner Video Signal
Generator coupled with a radio frequencSr transmitter. Iror the reader's con-

MODULATED
R,F. OUTPUT

*onrue
V - 6 A

REACTANCE
T U E E

+t2AV7
V-3A

S Y N C .
P H A S E

+t2AX7
V -  7 A

A U D I O
P R E A M P .

tr:
::

;'{t

1.1

l

,'::'tt'i,

:'. . '.|
, 1 i  a . , :

6  D Q 6
v -  t o

H O R  I  Z .
O U T P U T

l-i1;ure 26--Illock diagrarn of 'IV Analyst
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venience, a block diagrarn of the complete instrur.nents is shown in F'ig. 26.
Many of the circuits in this instrument are quite familiar to the service
technician, because they are usecL i:n most television receivers. Some of these
circuits are new and greater emphasis will be pl,aced upon the clescription of
these circuits.

Th,e Scanruirrg Systerru

The first of these circuits perfains to the conversion of light energy to elec-
trical energy. Certain materials have the ability to emit elictron* iih*n they
are exposed to light, much the same as the cathode of a conventiclnal electron
tube does when it is heated. These materials are known as photoemissive mate-
rials. , When a photoemissive.rnaterial is used as the cathocle of a tliorle, any
Isnt striking the tube will cause the cathode to emit electrons" These. electrons,
flowing thro,ugh'th.e diode load resistor, cause a vnltage to be developed across
the resistor. Su.ch a tube is shown in front of a transparent slide in Figure 27.

As the small spot of lig'ht from the cathocle-ray tuhe sweeps across the slide
from left to riehto light energy passes through the transparent ptirtions of the
slide. When the spot passes behincl parts .rt ttr* crpaqrrl "A" 

|aintecl. on the
slide. the pattern blocks the light energy. Therefor:e- during some parts of
the spot"s sweep ac.ross the slide, lighi *reigy strikes the phot<rlnrissive^cathode
of the photo tube, while at other times it does nr:t. lhis energy develops a
varying voltage across the load resistor. Thus, part of the "A" on the sUae
has been changecl to an electrical si.gnal. as shrrwn in Figu.re 27" As itl.us-
trated, when light energy is transmitted through t;he transparent portion of
the slide. a voltage is developed across the resistor, and when the ';A" blticks
the l ight. no voltage is measur:ed.

F igtrre 27-Ch.ruging Vicleer fufonnatiou
i;o an .Electr.ic Signal

:  TUBT
?he cathode-ray. or "scanner" 

tube used in the Generator is specially de-
signeil to rnatch the spectr:al r:esponse of the photomultiplier pickup d#.

As shown in Figure 27, t,he spot of light produced b), the scan.ner starts at
the top of ihe faceplate, sweeps acro*s to one side, is bianked *hiie it;;r;;
to the other sid.e (:retraces), sweeps Lo one side, is blanked while. ii ;.il;.;;
to the other side {retpcgs), etc-, until it linalty r,ea"h** tfr* frutio*;ili;;
$creen. It is then blanked and returned to the tbp nf the screen--Lt^ifrl .,a;
of Figures 27 and 28 is placecl over the face of the *"urrrr*, tube. tfr*-.fot-"t
lislt"and.photomultiplier tube translates the entire p"tte*, *rroC ;i ;;";,-"i";;a video signal. , .

TRAI{SPAREI{T
SLIt}E

TIGHT
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rl impulses which have been proclucecl as a resull. of the,.light
The electricz

o^riliil,r*;;";h;'p-h;;;;;rtipii", tube are devlrope{ gcrqss the ph otomut ti pl ie r

i;e-;;;"i";'n:rol on.vour^schematic' This is a 1000 ohm resistor'

The video signal is capacity coupled t9 -th9 gricl of v-2A. v-2A is the first

uid;;;pfih"t Tn ".a*r io irrr-prov* tft. high freqy*T"I response of the slrsterr'

inductive peatinil* u*pto5,ert^in the platJcircuit of this tuhe and R'C' peak'

I  L T G H Tr
B E A M  I-+{

l'igure 28-Voltaee as Light Rearn

Moves Acr<>ss llattern

I
I

UJ
(9

)-
J
o

TlilE -+

ing is employed in the ca!!ro-de. circuit. In the Ulatg circuit' of V-2A there is a

500 ohm potentiometer which i- ;illof the.plate load" resisto-r of V-ilA' It is

the common coupling between thise two stages which mixes the s.vnchronizing

information with the- vicle<l irrfqrrrralion to produce a. composite,-s-ignal of hoJ,l:

sync and video. This signal i* itt**Lnt at-the plates of V-2A', 'fhis composite

signal is capacity coupled to t* sria of v-38. Outputs- are .takern from both

piJ"-"ra-;;t;d" .i}-ee an6 apiear on the Jront panel 1s lhe vicleo output,

either sync positive or sync ,."gr.1,irr., d.epelding ypo1, whether the polarity

;;;;;."i 
'switlh 

selects the platJ or the cathode- circuit. 'fhe Plate loacl re-

sistor for V-38 consists of iwo 470 ohm resistors' ' 'fhe siSqa.l present t try

il""ii""-of the ;;-;;-tors is, capacjty coupled to- v:4A .which js the Rr It,

modulator. The R.F. modulator'r*"*iuu* in ihe cathode ci.rcuit the r:u.tput of

il;-;t i;^ tr"qo"rrcy oscillator V-5. Also present at the cathode is the output

fi; iriu +.r io" ,o.rrrd system and the ouiput of the color oscillator. ^nnodt]""-
;i;;^*r"ri- t"1ht- ilu*,-"ft ihe m'dulated Sry" qltplt.is tatcen fr.m the
plate and is ""p""itv1".lple<1 to R"29A part of the R-F" Attenuator netw6rk'

iil;;ilhl- p"irif tr.Jt the-modutated R.F. signal is availahle an the fr:ont panc+l-

Svnchron izins, information. is obtained by mixing a combin.ntion of vertical

""Jrroti";;iJ;is";i" in V-in. n few turns of wire w!]yh_Jorm the seco'darY

;ii#;;;h ;;ii L4 ptouia"* the cathode r.eturn.gf Y;?t:.,4 
'verticai .pulse

from the verti".f r"* g.;;;;i;r is apptiecl to the grid of V-zF througli suitable

filtering to ,u*ou* ftoiiro"tal pulse*. 
- 
f:ftu mixing is accomplished in the. Dlate

"ir""if-"t tf,i." tube, and at pin e, the plate, both vertical ancl horizontal syn(r

i"r.ii"#.;; 
";;;;.;. 

Ti'il 1- ""p^"ity co*pled to the grid of Y-?A - where
rJaiii"""t ampfification and clipping of the sync signal is accomplished. Part

;f ;i..;ilJ*,ffi; ;i V-tA i; ;;**'n to V-2A. 'I'his is the previousl! rn€n'

;i";;; roo "r,* controt which is_ thg syt*- Level_Adius]. A 
,oo1gl*i:f:r?: i"-

connected from the plate and cathode of V-3A. When the potentiometer ls ln

it" "*"t*r position it'is affectively at signal ground an no output will appenr at

;h" ;r; o*tp"t jack. As the potentiometer R-2 is rotated either clockwise or

;;;;*-"i;ilil t;r *itt "pproach either the piate or {'he cathode sisnzrl.

ffrt";;"b6'the user to acquire either sync positive or sync negative at the
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output jack by merely rotating the sync amplitude and phase controL. V'4I3
is the crystal controlled cokrr su.bcarrier oscillator. This oscillator is faciory
adjusted to a very precise frequency tcr assure the proper rainbow display clr
color bar display when used i:n trouble shooting color television. receivers.

The R..F. oscil lator circuit V-5 is basically a Colpitis Type oscii lator with
the tuning inductan.ces switched in by means of a selector switch. Each channel
has its own coil and is pre-tuned to the currect frequency. lllhis switch al.so
enables the operator to switch-into the I.F. position the proper coil which
resonates with C-I7 the I.F. tuning capacitor, thus the instrum.en.t is capable of
tuning television channels 2, 3, 4, 5, 6, 7, 8, 72 a.nd .1.3, lrlus the I.F. range of 20
to 48 mc. In nrder to obtain smooth R.F. Attenuator action the screen voltage
of the oscillator tube is varied at the same time that the R,..F. output signal
Jrom the modulator is varied. This is accomplishecl in R*29A a:nd R-298, a
dual poten.tiometer. The output from the R.F" oscillator is r:alracity coupled
from the lrlate of V-5 to the cathode of the rnodulator stage V-4A."

The souncl system co.nsists ol' one hall ol' a 6AN8 4-5 mc oscillator whose
output is taken from the cathode of V-68. The second section of the 6AN8
V-6A is the F.M. reactance tube to provide frequency modu.lation on the 4.5
mc oscillator. This reactance i;ube can he driven. from two sources, one source
is V-lB. one halfl of a l.2AX7. T.his tuhe is connected as a phase sliift oscillator
and pn:cluces the 400 cycle internal. tone. This tone is also availahle frorn a
front paneL jack. l['he seco:nd sect;ion of the 12AX7 is connectecl as an audio
ampiifier: whose irnput ca:n he any source desired such as an external signal.
generator, F.M. tuner, tape recorder, microphone, etc. The minimum signal re"
quirements for full modulation ai this audio i,nput is ap;rroximatelS' $CI
rni l l ivol ts.

We will now tur.n our atten.tion to the vertical deflection svstem. 'ftris

cleflt-'ction s-vstem consists of a neo:n iamp NE-2L, ancl 6RET twin triocle. 'the
Television Analys{, is synchr:onizecl directly to ihe 60 c"'7cle power line anrj. this
js accompiishecl in the following manner. A. high level signal taken fr:orn one
side t>f the high voltage winding of t.he powertransformer is fed inl,o NE-2L.
This lamp will :ntlt condu.ct until approximately 65 volts appears acros$ r&"
Therefore. t.he sine wave inl;roduced from the A.C. line llrom th* p,rwertrans-
.former is efTect;ively clilrped into a square wave whose peak to peak am1:litucle
is approximatel,y l.il0 volts. This signal is fhen used to kev rrne ha]f of the
688E7. V-BA. into conduction. This allows capacitor C-204 to clischarge
ihrough the tube and then during the scanning interval V-8A is cu.t off d.ue io
gricl leak lrias. and C-204 will again eharge. Whe:n the keying pulse conre,s
al<;ng {;o drive V-8A i.nto condrtction C-2$4 discharges cluring ther retrace
inten'al. T.he saw tooth signal thus acquired as capacity couplecl into R-20? {;he
vertjcal size txrntrtf {;o t.he grid of the vertical output stage. 1'he vertical gutput
stages consists of the second half of V'-8ti. Vertical lineaiity it accomplishecl'bv
adjusting the cathode resistance by means of R.-206 the vertical lin""riiv c,rtt-
troi. llhe transformer in the piates of V-B.B rnat,ches the impeclance between
the vertical outpul tuhre ancl the deflection 5,oke. No verticai holcl control is
requir:ed since fhe vertit:al oscillal,r:r' system is l<eyed directlv l'rom th-. ;{.C.
l ine.

The horizontal rieflectiotr svstem consists of V-9 a 6CGZ conr:ectecJ as ,?1
cathtlde coupled multi-vibrator: emplo.ying sine wave stabilizatior:r. '.nt * *i*friii".-
ing netwcirk consists of L-201 the ringing coil. tuned with a "00b :mfd capacitor,
making this networ:k resonan't to 15,7,50 cycles. Since L-20I" is a relai;ively higli"Q" device it exer:cises major control. in establishing antl mainf,aining tire
lrequency of the oscillatttr. It is this coil which u**uorrl* f6r lhe "*"*it*ttt toog
term stability of the horizontal circuit. l\vti horizontal fi:eque'cy adjustl
rn-ents are provided" One of them being' R-Ll the 'fiue hgrizontat it*q".*nry
which is a front panel control, and R,-2L1. the* cCIarse ho,rizon.tat freq"ettcv ;;
i;rol which is an auxillary adjustment Located within the instrument. The saw
tooth wnvelirrm developed as a result of the charge aucl rliscSarge .f C-Zfgl-
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capracity coul:lecl to the grid of the hr-rrizont;al outpttt. sta.ge. A horizonlal <Lrivcr

cnntrql'is privided and is of the series ty1le. M.aximum capacity, representing

maximgm {rive to the fiorizontal. orr.tpu{; systern. The horizontal. outpu.t trarts-

former an<l high voltage circuits are conventi<tnal and are the auto transform.er

type using'.6RX4, V-12, as the damper: tube, and a 1X2- \r-13' as the high

*'oitrg* r*"tifi"t. The recuvered high valtage from this syst;ern is apl-iroxinra.tely

1"2.5 i<v at a ?5 rnicreiampere loacl' A width croil is ernplo)'ed to t:oni'rol tlm

h6rizontal scan that is shpnted across a pclrtion tif the horizontal out,ptrt trans-

former winfling. A tap fr6m this same transformer is t:apacil.,J' <x>ulrled t,r> tlrr.:

front panel tnil i* usecl as the high level A.G.C" keying pulse. V-ll. a 68Q6.

is usefl for hgth vertical and h<>rizontal pLat;e drive. xamination of t;he plate

drive selector switch will show that one section cf the su'it'ch is usecl to clloost'

between a vertical saw driving signal and a horizontal saw d.riving signal. hoth

of them obtained from their respective oscillators. Tlhe seconcl section ttl. tlrtr

switch is used l;t'r establish the proper bias fcr the 6DQG for hot;h t;l-re vertica]

ancl horizontal position. The neutral position is off which ()I)ens the cathode

c,f this tu.be. disconnecting it completell'.

'Ihe next section undeir r:onsideration is t;he horizont;al ou.tpu.t i,r:ansformer
and yoke shorted turns tester- Thjs is a relativel5' simple t:ircrrit' based {)tl a
pulse oscillatclr that is sensit;ive to inductance and "Q"'. 'f'he hias that; is rle**

veloped, from this oscillator is fed tc V-J4A, a DC anrlrlifier. which olre-'rates

the test indicator neon lamp. Since sirorted turns in yokes and flybacks urost
readilS' manifest themselves as 'a redrrction in {'Q'} anrJ since the ost:illatt<ir
circuit is sensitivr-'to change iru "Q" a bias voltage changle is en<.:ourlk:red which
causes the I)C amplifier V-14 l;o dra.rl.- cur:r:enl; and turn on the test inclir:ator
lamp. The change in "Q" reilfi:terJ. by a b.oriz*ntal orrtprrt t;r:rnsfcrnteru'itl:
as little as one single shorl;ed turns is sufftcient to rlisrupt the ascilla{,or V-I'IJJ
and cause the test indicator {;o light.

The power .sullply is ver1, cernventional. V-15, a 6CA.4. i.s a lciw voltage
rectifier. You will note that ihe c:athode is frrsecl with 'a 1/.t," furre rvhicll prr.r-
tects the complete pciwer suppl5r from overload due to a short anlrrl'h<+re in
the chassis. The fi.lter consists cf CI-I2A and C.lzB anrtr R-34 a 22t1 ohrn
resistor. 1'his su.pplies the 200 vcll.ts DC requirerJ fcr olrriral;ion of the chassis.
A "l-I"75 volt point is acquired for otrreration of the vi.deo sysl;em [rv'<lropr;:ing
and de-coupling thr:ough R-t? and C-t2C. A tag: on ttre power transftirtner
provides a 117 valts AC signal to the sek:nium rer.:ti{ler SR-l. 'trlhe n<+gal:ive I50
volts thus developed is applied. to the t:athode of t;he photornultiplier tube. A
tap r:n the v<.rlt,age divider from this point {.o ground w}rir:h. is: t;he svnc lcvt.l
calibrate cnntrol, R-I5, adjusts the tol;al r'oll;ager aplreraring acr(!sr$ \1-3A l.her s:'nt.'
output stager. A. se<;onri poi;entiomeit;er in t,he vcltage clivitLr,rr:. R"'1.6., ir. l()K
potentiometel:. provides the t.:alihrated negat.ive hiers *.p1;eetring on: i;h<t I'roni
panel of the instr:umen{;. llhe power sulrprlS' als<i incorl:oral;es ar} ()f1-Stancl-
b5r-On switch. Wherr in "Stand*b5"u 

1,rt>si1;icn. heat,er lxlwer ortlrr is sulrltlierl t,t,
all l;ubes. Wlren switchecl to the "On.o' 

lros{,ion. I3-i is alrl"rlied so t;hal, the irr-
strument is r:eadv for operation merelv at: the fjiyi ol a su'itch. It; might be
well to mention at; this point t;b.at 84' boost which is deriveci I'rom l;he hori-
zontal deflection system is usecl to p-rower t,he lrhoionrul{;ilrlier tutre plater" nnd
B-{- boost is also u.setl to drive t;he vertica} saq' generator slage. B'-1" b*ost is
also used as a source of first; anode voll;age on t;he SIfKIIVI scanninl4 tulx:.
This higher voltage resttlts in imtrrrovt+d focus ancl spot size of tl:e sr:arrning
tube which in turn. will .r:esul{; ir im;:roved resolu{;ion- '.trllrt+ v'rlrl;ical hlankir-rg
signal for the 5BKP\/1 scanning tube is der:ivecl llnrm the vertir:erl sa$' rnaker
ancl is appl.ied to the conirol grid of the scanning t;rrtre" lfhe lxrriz.<tnl"al blanking
information is derived frorn t;he cathqrcle of \r-3A the s-rrnc out,prrt siagrl tlurt
is capacitor coupled to ihe catho<le oll the scanning l;rrbe. illhis complcte* the
circ,uit description of the Television Analyst.
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SARVICh] AIUUSN]M6I\{TS

The fpilgwing section will. cleal with the method c:f adjusting the various
ar.rxiliar-v controts contained. in the Television Analyst. Lr:cati.ons e* these
contrgls can he found" hy raising the cover. A tuhe an.d contrtll layeirrt diagrarn
is locateri on the inside of this cover.

THE SYNC LEVEL control R-t21, is arJjusted _i1 the.lolloY,tg; nla;nner.
An oscilloscope is connected from pi.n 2 to ground tlf V-4A the R.F. rnodulator'
R-121. is acljristed for: .35 volts peak to peak of syn.c signal. This is done with
the video gain c<lntrol turned to minimum.

COLOR. OSCILLA'IOR arljust. Capacitor C-l L4 is preset at the iactory
and will l:rohahly not require adjustment throughout the life of the:instrument.
This applies even when V-4 is replacecl, If re-adjustment of tl:is control is
necessalv, jt must he adjusted to set the frequency of the crystal oscillator
to 3.563795 m.c to an accuracy of "001 percent.

SYNC LEVEL CALIBRATE. This contnrl cleterm.ines the r:ali lrrati.on of
the ,svnc am1:litucle oul;11r1; controt ancl is adjust;errl irt the followi.ng manl)(rr.
With an oscilloscope co.nnected to the sync outpr:.t jack antl the s3rnc aurpl.itucle
r:ontrol set to ei'ther *50 or -{'-50 resistor R-21.5 is arljusterj for: 50 vol{'s peak
to pelak of s-vnc inforrnatior:. on the oscillosltope.

HORIZON'IAI. OSCILLAIIOR. ar.i justments. f lherre are {;hree acljustnrents
required to progrerly set the horizontal oscillat.rr. 'fhey are t,he hcrizo:ntal
frequency fine. the .horizon.tal l.requenc5r coarse anrJ L.-201 the ringing coil.
To adjust pr:oceed as fol.lows. $hort out L-201. with a jumper l.ead. Set
horiz<;ntal frequency fin* which is tlre fronl panel control to #5 ori the cerli-
brated dial. Adjust R-?].1. th*: coarse horizontal. frectuency adju.stment so tirat.
the oscillator is running at exactly 1-5,750 cycles. A con.venien.t methocl. to
dti thiq is to sulreriml;nse on a i;*levisio:n receiver a picture frorn a 'lV station
and. the pictu.re from the ifeievisic,n Analyst. 'ltris can be nrost easily act:omr
plished by havi.ng the TV receiver: tuned to one channel ancl the Televisir:n
Anal5rst tunecl to-fhe atJjaceni channel- Ily adjustnrent of the R.tr. Attenuator:
the picture from the Televisiqrn Analyst can be seen tei float by. When the
horizontal frequency coarsei con{;rol is properly adjusterl ther picturer wili be
sianding straight up and thus floating by either tei tlre right or to the left.
When this has beerr accomplished, remove the shtirft acr:oss T,-2Al. and adjust
it so ihat again the picture stands straight uI) and just flr:ats hy. This
completes the Horizon'tal Oscillatnr adjustmeuts.

LINEARITY SIZE AND CENII'ERING. ?'he adjustrnent for thesc+ con-
trols are rlescriberl on page . . uncler o'I{ow to Set tJll ihe 'felevision Analy'st.'.

THE VERTICAtr, SIZI), VERTICAI, I,INEAIII'TY, FIORIZONTAL SIZ}.]
AND HORIZONIIAL DRIVB controls are adjusted to provicle the best; possihl.e
vertical ancl horizorrtal linearity. lllhe Horizontal. I)rive control is Lrest ad.justed
h-v starting rx'ith the tlimmer: {;urned four full tu.rns open frorn i{:s normal.ly
ciosed lrosition. Advance the Horizolii:al Drive $crew down until a drive trar
alrpears and {;hen hack off un{:iL it just disatrlpears. 'fhis will provide tlre lrcst
t'onditir,ns filr Florizorri;al Lineari{;y.

LEAKAGE tlONTINtlI l 'y TEST. Calibration is at:complisht:d by placing
a "L0 megohm resistor between. {;}re lwo leakage continuitfi jacks anrl rctating
the calibratt* control on the flront panel {:o the Leakage Continuity posi.tion.
R-218 the l.eakage *ontinuity calibrate eontrol inside the ehassis is therr ar{-
justed so tha.t *he neon larnyr jr:st light;s.

4.5 nrc OSCILLAi|()R adjrrstment. The freqrrenc:y of the 4.S mt: oseillatcr
nrust be ad.justed with the 0ff-Audir:-Tone switch in the 'oAudio" position.
If an accurate 4.5 mc standarcT oscillator is available, then the tw<i are broug'ht
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ta zerr.: beat. fn the absence of a standard oscillator, the following technique
tan be used,. Using a standard TV receiver tuned to a broadcast station,
adjust the discriminator circuit for an ahsolute zero output incLicati.ng that
the discriminator is tuned correctly" 'Iurn the Television Anat5'st. on and obtain
a picture and sound carrier on the TV receiver and arljust L-401 the 4"5 mc
oscillator adjustment in the Television Analysl; for exac{ly zer:o orrtput on the
TV receiver discriminator.

' R.F.-I.F. OSCIIT,ATOR COILS. These ccils are factory adjustecl for the
correct frequency and should not nrlrm.ally have to be re-adjusted. If the
occasion does arise an accurate radio frequency signal of the correct freqr.reney
mu.st be available so that the signal from tiie felevision Analyst uoil thi.s
signal can be adjusted for zero beat. ft is possible to approximate this acljust-'ment by tuning a TV station of the *,rrr*dt channeL in- on n l'V receiver anrJ.
feeding the Television Analyst R.F. signal in on the same channel. ll'he vicleo
control is turned to zero. The zero beat is then cibtained tty adjusting the
appropriate slug in the Televisio; A";it;t uniil zerr:t heat is visuaily **d* .rn
th-e receiver screen. To adjust; the I.F. coil requires that; the l.tr'. tuning
selector be set to 40 mc and the I.l'. coil tuned. to this frequency using an
external unmodulated standard signa.l generator. The high banrl channel.s caver
? and 8, and L2 ancl 13. If it is desirecl to tune one of these "fro""*ir to'a
different frequency, the previously rrutlined method. can hr: use<.[ since the
range of acljrrstment of each slrrg covers approximately twa channels. It is also
possible to write in pencil on the silver area of the channetr selectr:r dial. the
ley'- channel to which it has been tuned. 'Ihe matte surface covering 'this
finish permits writing with pencil, and also er:asu.r:es.

- The slugs for the coils of channels 6, 7 , 8, 'I2 
and LS may be reachecl from

the top by inserting an alignment tool (General Cement +S"606 o.- *q;i";i;;;i
through the slug locatecl directly above the coil to be alignecl" lllhe hex head cf
the alignment to_ol mus{, go completel.r' through the top slug and engage the
bo_ttom il*g to be tuned. 'fhle sarne alignment tool is .rsed to "Jj*t al}
other coils in the Analvst.

Ileam Cu,rrerll;

The Beam Current controi (R-201 )is adjustecl s<l that the c:atho<le current
of the 5BKPVI is 75 microamperes.
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The enclosecl schematic contains complete voltage chart and all key wave-

f o r m s t o a s s i s t i n ' t r o u b l e s h t r o t i n g t h e t e l e v i s i o n A n a l y s t . � � � � � �

The instru:rrent contains two fuses, Both are accessible froru the top of
the ins'tru.ment and are locater,l just in .front of the SBKPVI scanning tube.
The Line Fuse is a 3 arnpore fuse while the B'f fuse is a % ampeie slei-blo
fuse. Replacernel_rtp m11st b€ rnade with identical tyPe! in orcler to retain the
protection ofiered by 'these fuses.

All tubes are accessible from the top of the Analyst and can be replaced
without removing the cabinet from the chassis.

All under the cha,ssis components are available by rernoving the four
rubber feet and the two *"r**i holding the perforate.i tottom piate 'to the
chassis.

If it becomes necessary to temoye the cabinet perform the following steps.

1. Remove ttre three screws at the top of the panel.

2. Remove the screw at the righ{; hand side of the trranel locatecl ha}.f-
way between the top antl the bottom of the panel..

3. Re.move ihe screw at the left hand side <rf the panel locatred half.
way between ihe top and br:ttonr of the panel. DC) NOT REMOVE
ANY ADDITIONAL SCRT]WS FROM T]HE PANEL. . .

4. Rernove two screws fronr the right hand side of ihe case near the
bottom erf t"he Analyst.

5" Remove two screws from the left hand side of the case Rear the
bottnm of the Analyst.

6. Remove three screws fr:onr the rear of the catrinet. located uear f,he
bottom.

7. Lift off the case.
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Your B&K TELEVISION ANALYST is made of the finest material.ran$
then carefully tested at the factory before shipment. It carries the stan{arf,-

RETMA warranty against defects in material and workmanship for a perio'd
of 90 days from date of ;,urchase. Should any defect be discovered withiq
this warranty period, return the unit to the distributor from whom i1,,rvaJ
purchased "t'., 

, ,.i'

BE SURE TO MAIL YOUR WARRANTY REGISTRATION CARTJI.
IM}IEDIATELY TO REGISTER YOUR UNIT WITH THE FACTORY. 
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