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INTRODUCTION

A.

The objectives of the Model 415 Sweep.,'Morker
Generqtor qnd this mqnuql qre qs follbws:

To simplify the sweep olignment of oll teievision
receivers, porticuloriy coior sets. Simplificqtion
is crccomplished by on instrument design which
concentrqtes oll the required olignment tools
(exclusive of oscilloscope ond VTVM into q
=ingl9 versqtile pockcAe. Functionol grouping
of qll controls qnd feqtures qdds to efficiency
qnd eqse of operction.

To enqble you to proceed coniidently through
complete olignment procedures in minimum
time. The importqnce of confidence in the test
equipment qnd olignment procedures cqnnot be
overemphqsized.

To provide speed of olignment qnd olignment
verificqtion which crre essentiol in qttoining effi-
cient ond prolitcble operotions. The 415 is de-
signed to put sweep clignment ond olignment
verification into the proper perspective with
regcrd to overqll television servicing by elim-
inoting complexity ond drqsticqlly reducing the
time required lor these functions.

To provide qn instrument which will not be ob-
soleted by future teievision receiver designs.
The Model 415 is the result of on extensive sur-
vey of older receivers cnd those currentiy on
the mcrrket qs well qs o projection of fu rure tele-
vision receiver designs.

Without the Model 415 numerous sepqrqte pieces
oI eguipment hqve to be grouped together in
order to begin sweep olignment. These include
a sweep generctor copoble of lurnishing video
sweep, i-I sweep ond r-f sweep. Usuclly more
thcrn one generqtor is required. A second re-
quirement is ct mqrker generctor copoble of
furnishing relerence mqlkers in the video, i-I <rnd
r-f rcnges. Without the 415, this ogain usually
requires more thqn one generqtor. If this gen-
erotor is tunqble, it cqn lurnish only one refer-
ence mcrker at c time. Also, the foct that the
generator is tunqble roises questions of cqlibrq-
tion occruocy. A mqrker odder is qlso used,
pcrticulorly in chromq circuit olignment. Srp
crrqte biqs supplies ore qlso required. Some
olignment procedures cqll for simultcneous cp
plication of up to three bios voltqges. In mony
procedures cr demodulqtor is reguired to view
i-t, i-f, or chromo envelopes. An oscilloscope
cnd volheter complete the eguipment require.
ments.

Alter the set-up is complete ond olignment is
under wcy the techniciqn usuqlly finds that the
omplitude qnd tilt oI the observed wqvelorms

qre qffected by the position of the interconnect-
ing wires qnd cobles in his sefup ond thqt they
cqn qlso be voried by touchinq the leqds, ccbles
ond equipment. Up6n compl6tion of the olign-
ment- procedure the techniciqn cqnnot help but
wonder i{ the response curves which he hos
finclly obtoined cre octuolly those of the re-
ceiver itself or qre partly qffected by his clign-
ment set.up.

The Model 415 hqs been designed to eliminote
the problems normolly encouhtered in sweep
olignment. This totclly sotid-stqte unit is cqpcr-
ble oI -providing i-f sweep, r-f sweep on tel6vi-
sion Chqnnels 4 ond 10, video swee!, l0.T I&f,'Hz
i-f sweep for f-m receivers cnd crystal-controiled
post injection mqrkers Ior qccurote freguency
identilicqtion on oll sweep rqnges. In oddition,
crystcl-controlled output lreguencies are cnrqil-
qble_ for spot clignment of- trcrp circuits qnd
bcndposs circuits.

Three self-contqined cdjustcble biqs suppiies of
reversible polority are more thcm cdeguote for
cll olignm-ent tqsks. The signal ccble is properly
terminqted to minimize alignment errors- ond"hot" 

leods caused by standing wqves. All ac-
cessories qre provided: r-f demodulqtor probe,
c direct coble with built-in isolqting resistor, qn
r-f coble with built-in terminqtions which cqn be
selected by o switch, i-f lood blocks, qnd bicrs
leqds. Only on oscilloscope qnd q VTVM crre
required to complete the olignment set-up.

Additionol features include unity gqin through
the signai-processing circuits of the 415 so thct
peok-to-peck omplitudes con be monitored con-
tinuously during olignments; a 15,750 Hz Iilter
which enqbles the user to perlorm sweep olign-
ment without discbling the horizontol output cir-
cuits; built-in low-frequency compensqtion to
eliminclte pattern tilt errors resulting from use of
qn oscilloscope with poor low-freguency re-
sponse; mqrker tilt copcbility: the mcrkers ccn
be switched lrom vertical to horizontol positions.
Alignment procedures are sEecrurlined by the
versoti l i ty cnd functionql design of this
instrument.

This mcnual will familiarize you with the cppli-
ccrtions qnd lectures of the 415, ss weU ss the
internql circuit lunctions of the instrument itself.
In oddition the signol processing circuits of color
cnd blclck ond white television receivers will be
reviewed qnd the importcnce of proper align-
ment emphcrsized. In this woy you can proceed
rcrpidly ond conlidently through clignment pro-
cedures with a complete understonding of how
cnd why the 415 signols <rre generqted and how
the television receiver responds to them.

B.

c.

D.
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41 5 SWEEP/ MAR KER G EN ERATO R
SPECIFICATIONS

Accessories Furnished With the Model
415 .

TELEVISION SIGNAL PROCESSING

Simplified Television Signol Spectrum
(Chsnnel l0).
TELEVISION
SPECTRI'M

CHANNEL FREQUENCY

Color TV Receiver Block Diogram lor
I-F qnd Overoll Chroma Alignment.
Typicol I-F Response Curve with
Reference Mqrkers Added.
Enlorged Portion of I-F Response Curve
Showing Sound qnd Chror;c Region.
Reversql of Sweep of Figure 4.7 by Use
of CHROMA Switch.
Chromq Bcmdposs Response Curve.
Model 415 Block DicArcm for MI(R
Function.
Color TV Receiver Block Dicgrrom for
MKR Function.
Model 415 Block Diugrcm for MOD
MKR Function.
Color TV Receiver Block Dicaircm for
MOD MKR Function
415 Block Diagrom Ior CH 4 Function.
Color TV Receiver Block DicArcrm for
CH 4 Function.
Sgtlirrg Fine Tuning Using Sound Notch
of Response Curve (Chonnel 4 Marker
Frequencies Shown).
Increasing Sound Notch Resolution to
Adjust Receiver Fine Tuning Control.
415 Block Diogrrcm for CH l0 Function.
Color TV Receiver Block Diclgncrm tor
CH l0 Function
Model 415 Block Diogrcm lor 10.7 MHz
Function.
Typicol F-M Receiver Block Diogrcm.

Frequency Spectrums of Chonnels g, 10,
cmd 1l Showing Relationships of Adio-
cent Chqnnel Interfering Carriers.

!_l_gck Diogram of Typicol Blqck clnd
White Television ReCeiver.

!lq"k DicArom of Typical Color
Television Receiver. 

-

Simplified Television Receiver Block
DicAncm.
Signcl Processing Circuits ol Color
Television Receiver.
Typical Tuner qnd I-F Response Curves
Showing Relqtive Bondwidths.
Overcll Response oI Stogger-Tuned
Circuits.
Effects of Trop Circuits on Overqll
Response Cuives.
Effects o_f Coupling on Overqll Response
of Two Tuned Circuits.
Core Positions at Resonsnce in Tunoble
Coil Assembiies.
Effects of Slug Locotions in Double-
Tuned Circuits.
Tllpical Chromq Bcndpcss Tronsformer.
Television Response Curves Obtqined
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M O D E L  4 1 5  S W E E P / M A R K E R
GENERATOR BLOCK DIAGRAM

Model 415 Block Diogrcur.
Video Sweep Generqtion.
Marter Frequency Relotiouships in the
Model 415.

MATCHING THE MODEL 415 TO THE
RECEIVER

Model 415 Block DicArram Ior VIDEO
Function.
Color TV Receiver Block Dcgrcrrr for
Video Alignment.
Chromq Response Curve with Markers
Added.
Model 415 Block Diogr."" lor I-F Align-
ment ond Overcll Chromo Alignment.

U S I N G  T H E  M O D E L  4 1 5
SWEEP/MARKER GENERATOR

Front Panel Conbols ond Outputs of the
Model 415.
(Repeoted) Accessories Furnished with
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Equipment Interconnection.
C_e_ntering Sweep Ronge by Use of ADI
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Mqrkers Added.
Response Curve of Figrure 5.5 with
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9ri.g Srye_ep_Width Conbol to EnlcAe
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Locqtion ol Low Freguency Compensc-
tion Contol G-99).
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tion Control (R-99).
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U S I N G  T H E  M O D E L  4 1 5

(Repeoted) Sweep Width Reduced to
Show Only Sound qnd Chromo Portion
of I-F Response.
(Repeoted) Setting Fine Tuning !-=itq
Sound Notch of Response Curve (Chon'
nel 4 Mqrker Frequencies Shown).
(Repeoted) Increosing Sound Notch
Resolution to Adiust Receiver Fine
Tuning Control.
(Repeoted) Sweep Width Reduced to
Show Only Sound qnd Chromq Portion
of I-F Response.
Reversql of Sweep when Chromq
Switch is Turned On.
(Repeoted) Chromcr Bcndposs Response
Curve.
Typicol Mqnufqctuler's Response
Curves with Allowqble Vsriqtions
Indicoted.
Response Curves Within Limits of
Figure 6.2.
I-F Response with Sound Trop Tuned to
Chromq Frequency.
Typical Response Curves Showing
Effects of Misolignment of Tuned
Circuits"
Detector Lood Blocks Required for
Tuner Link Adjustment.
Tuner Link Response Curve with
Msrkers Added.

ALIGN MENT TOUCH.UP PROCEDURES

400 Hz Video Detector OutPut When
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COMPLETE I .F AND CHROMA
ALIGNMENT PROCEDURE
USI i lG  THE MODEL 415

(Repected) Tuner Link Response Curve
with Mcrkers Added.
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Sound Notch of Response Curve
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Chromc Switch is Turned On.
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Fig. 9.1 Observing Sound Demodulqtor
"S"-Curve.

Fiq. 9.2 TYPicoi AFT Circuit .
Fig. 9.3 AFT Discriminqtor 

"S"'Curve'

Fiq. 9.4 Using 100 KHz Morkers to Determine' 
Frequency Seporation of Discriminqtor
Peoks.

Fiq. 9.5 Condensed Work Guide for Television- 
Alignment Using the Model 415.

Sec t ion  11 .0  0THER USES 0F  THE MODEL 415

F\q.4.21 (Repeoted) Typicql F'M Receiver Block
Diog:ar.

Fig. 11.1 Typical I0.7 MHz f'F Re3qgnse Curve
*tth I00 KHz Morkers Added.

Fiq. ll.2 Typicct l0-7 MHz Discriminator' 
Rlsponse Curve with 100 KHz Mqrkers
Added.

Fiq. ll.3 Checking F'M Receiver Trqcking crt the' 
Low End of the F-M Bcnd.

Fio. II.4 Checkinq F-M Receiver Trqcking Using' 
the 9th 6nd 10th Hqrmonics of the l0'7
MHz SweeP.

Fig. ll.5 Use of 100 KHz Mqrkers in the Colibrq'- 
tion o{ Vqriqble Frequency Generotors'

Section 12.0 MAINTENANCE

Fig. l2.l Modificqtio_n oJ Spare Mqrker oscillotor' 
for Variqble Frequency Operction'

Fig. 3.1 (Repeoted) Model 415 Block Dicrgram'

Fi;. 4.1 (Repeqted) Model 415 Block Diogrrcm for- 
VIDEO Function.

Fiq. 4.4 (Repected) Modet 4t.s Blo* DicArom for' 
l-F Alignment crnd Overclll Chromo
Alignment.

Fiq. 4.10 (Repeoted) Model 415 Block Dicrgrom for- 
MKR Function.

Fiq. 4.12 (Repeoted) Model 415 Block Diogrom lor' 
M6O Ufn Function.

Fiq. 4.14 (Repeated) Model 415 Block Dicarom for' 
CIL 4 Function.

Fig. 4.18 (Repected) Model 415 Block Diagram for- 
CH l0 Function.

Fiq. 4.20 (Repeoted) Model 415 Block Dicgrom for' 
lO.7 tvtHz Function

Fie. 12.2 Parts Lcyout for Mqrker, Sfcveform' 
Generatoi, qnd Pqttern Amplilier Bocrd
(Viewed from ComPonent Side)'

Fiq. 12.3 Parts Loyout for Power SupplyTRF- 
Boqrd (Viewed from Component Side).

Fie. 12.4 Pccrts Loyout for Sweep Oscillqtor- 
Board (Viewed from Component Side).

Fiq. 12.5 Pcnts Loyout for Pix Oscillotor Board- 
(Viewed-from ComPonent Side)'

Fig. 12.6 Wqveform Generqtor Wqveforms.

TABLE l2.l Troubleshooting Chart.

TABLE 12.2 Model 415 Switching Chcrt'

TABLE 12.3 Tronsistor Voltcge Chcrrt.
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S PEC IFICATIO N S

r.2

r . 0

i . 1

1 .4

t . 5

1.6

1 .7

4 1  5  S W E E P , ; M A R K E R  G E N E R A T O R
S P E C I F I C A T I O N S

Outputs ovoiloble (selected by FUNCTION
switch ot single output jock):
q. Video Sweep
b. IF Sweep
c. Mcrrkers, unmoduloted
d. Modulqted mcskers
e. Chqnnel 4 RF Sweep
t. Chonnel l0 RF Sweep
q. I0.7 MHz Sweep

Sweep Width:
q. IF, CH 4, CH l0-less thon I MHz to over

l0 MHz
b. 10.7 MHz-iess thqn 200 KHz to over ZMHz
c. Video-less thqn I MHz to over 6 MHz

Sweep Frequency Coveroge (Sweep plus
center lrequency odjustment):
cr. Video-less thqn I MHz to over 6 MHz
b. IF-35 MHz to 50 MHz
c. CH 4-56.5 MHz to 71.5 MHz
d. CH t0-182.5 MHz to 196.5 MHz
e. 10.7 MHz-8 MHz to 12 MHz

Sweep Frequency Rote:
60/Sec

Output levels qcross 75 Ohms (Nominql):

cr. IF-0.3 Volt
b. RF-50,000 microvolts
c. Mcnkers-0.15 Volt
d. Videel.S Volts peok-to-peok
e. 10.7-0.3 Volt

RF Atteuucrtor Ronge:
60 dB Vciable
20 dB Switched

Output Impedonces:
75 Ohms or 300 Ohms. Desired imped-
qnce is selected by switch on R-F cable
terminoting pod.

Crystol-Controlled Mqrkers :
(Post Iniection System)

lF  (10  Standard  Frequenc ies)
cr. 39.75 MHz (ADI PDO
b. 41.25 MHz (SOUND)

c. 41.67 MHz (CHROMA)

d. 42.17 MHz (CHROMA CARRIER)
e. 42.67 MHz (CIIROMA)

t. 42.75 MHz
. 44.00 MHz
. 45.00 MHz

45.75 MHz (PiX)
47.2s MHz (ADI SND)

V I D E O
Internoily generoted mqrkers crvoilqble.

C H A N N E L  4 ,  C H A N N E L  1 O
Becquse oI the mqrker generotion system,
the r-f equivolents of oll i-f mcrkers crre
ovoilobie on Chcrnnel 4 cnd Chonnel i0.

C U S T O M E R  O P T I O N
A spore mqrker oscillqtor circuit is pro-
vided for the customer option. The circuit
can be odjusted to cccept cny third over-
tone crystql in the 35 MHz to 50 MHz rqnge
or, with q minor circuit modi{icqtion, it con
be used cs cr vorioble Irequency oscillotor.

10.7 MHz
A 10.7 MHz crystol mqrker oscillqtor is
qutomqticoily energized when L0.7 MHz
sweep is selected.

1.9 Additionol morker provisions:

EXTERNAL MARKER INPUT
Externql markers cqn be used in combino-
tion with the internql i-I or 10.7 MHz
mqrkers.

1  00  KHz MARKERS
A continuous string of mcrrkers hcving 100
I(FIz sepcrqtions cqn be superimposed on
sny of the i-f mcnkers or the 10.7 MHz
mqrker. This enqbles the operotor to inter-
polcte frequencies to either side oi o crystol
controlled mffker in 100 KHz increments.
This feoture is voluoble in 10.7 MHz I-m i-f
qnd discriminqtor clignment qs well cs in
olignment of qutomqtic fine tuning discrim-
incrtors in television receivers.

l. l0 Bics Supplies:
2 esch * 0 to 25 VDC (750 Ohms Mqx Im-

pedcnce)
I t 0 to 50 VDC (2.5K Ohms Mqx Impedcnce)

l.l I Controls:
ct.
b.
c.
d.
e.
f.

12 ON,;oFF Mcrrker Switches
3 Bics Voltoge Adjustments
3 Bios Polcrity Switches
NORItt iiEV Horizontsl Sweep Switch
NORMAEV Verticol Display Switch
MARKER AMPLITUDE Control

g. Mcnker VERT,TIORIZ Displcy - selects
either vertical or horizontql orientcrtion of
mqrkers.

h. SWEEP WIDTH Control for IF, CH 4, CH
10, VIDEO ond 10.7 MHz sweeps.

i .  CENTER FREQUENCY Control  for  a l l
sweep circuits.

t. CHROMA ON/OFF Switch
k. FITNCTION Switch--Selects outputs crvoil-

oble ot RF-IF-VIDEO OUT icck <rnd per-
forms internal switching functions. 

-

1 .3

1 .8

I
h
i .

t .
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l. RF-IF-VIDEO ATTENUATOR - Provides
continuous output ievel odiustment of oil
outPuts.

m. PROBES Seiector Switch - Selects either
the Direct probe or the Demodulqtor
probe.

n. POWER ON OFF Switch

L .Lz  ADDIT IONAL FEATURES

l . t2.l Unity goin through instrument into oscil lo-
scope to eliminqte intermediqte connecting
steps lor cqlibrqtion PurPoses.

1.L2.2 15,750 Hz Filter enobles user to view I-F qnd
chromq resPonse curves without disobiing
the horizontcrl output stoge of the receiver
under test. The response curves cqn then be
viewed with no obiectionqble 

"gross" Irom
the television receiver superimposed on the
oscilloscope potterns.

1.I2.3 Built-in Low Frequency Compensotion to
elimincte pottern tilt errors resulting from use
of qn oscilloscope with Poor low-frequency
response (internql odjustrnent).

1.L2.4 Mcuker lights cue provided on the front pcnel
to indicate when speciiic mqrkers cre being
used. In oddition, the lights qre locqted on
ideolized response curves to indiccrte the de'
sired position of the mcrrkers. This is o built-
in relerence for the operstor.

1.12.5 The horizontol sweeP is synchronized to the
power i ine frequency (60 Hz).

i .12.6 100 per cent sol id stqte c i rcui t ry lot  zero
wqrm-up time qnd moximum stobil ity qnd

reliobii itY.

1.12.7 All internol voltqges qre reguloted for rnqx-
imum stobil ity qnd immunity to l ine voitoge
iluctuoti,ons.

1.12.8 All occessories required for connection of

Model 415 to oscii loscope ond receiver under
test qre furnished. These include:

R-F cqble with built-in d-c blocking qnd

terminqtions (75 or 300 ohms).

PR-ISI Demoduiqtor Probe lor oll video,
chromq, i-f qnd r'f demodulqtion reguire-
ments.

Direct cqble with built-in lOK ohm isoloting
resistor.

Two i-I lood blocks for tuner link odiust'
ment.

All shielded cobles for connection to the
oscilloscope.

Three biqs lesds.

One ground ccrble.

All occessories qre illustrqted in Figure i .1.
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f-
I R
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E

5-4911 Red Bias Lead (3 ea.) 5-4912 Black Ground Lead

5-4918 l-F Load Btock (Z ea.\

54916 lVikg Connector with

F:
F
E
F
F
F
F
F
F.

iz
F
I

?
|-

I

F

PR-151 Demodulator probe

R-F Cable with Buitt-tn
Termination (75 or 300 Ohms)

Plugs (2 ea.l

5-4915 Cabfe with 10K Ohm tsotat ing Resistor
(Black and Yellow Terminals)

Figrure I.l Accessofies Furnished with the Model 4lS
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2.0

TELEVIS ION S IGNALS  AND

T E L E V I S I O N  S I G N A L  P R O C E S S I N G

The iollowing sections wii l l irst review the

trqnsmitted t6levision signol. Then the teie-
vision receiver wili be reviewed with empho-
sis on the signoi processing circuits' The

Model 415 cirluitry will then be described'
Finally, the use of-the 415 in receiver olign'

ment *itl U. described, Iirst in generol terms
qnd lqter in detsil qs we Proceed into the

operoting portion oi the manuql' Some
birckground inlormqtion mqy- be repeoted in
t.tttt-ol sections to mqintqin the continuity of
those sections.

THE TRANSMITTED TELEVISION SIGNAL

BeIore proceeding into the teievision receiver
descripion, q generol review of the trons'
mitted television signcl qnd its individuol
components will be described-

The television chcrnnel spectrum is quite ex-
tensive. All existing television chonnels cne
Iisted in Toble 2.1. Eoch chcrnnel occupies
six megchertz of the spectrum. The Pix and
Sound 

-csrrier 
foequenlies for ecrch chqnnel

qre olso listed.

Figure 2.1A. shows the simplilied television
fr&uencv spectrum of Chonel l0 qs brocld'
"o"i by tfie ielevision trqnsmitter. The Chcrn-
nel baid width is 6 MHz. The picture cqrrier
is 1.25 MHz qbove the iower limit of Chqnnel
10. Within the chqnnel, keguencies qre rel'

erenced with respect to the picture corrier
freguency.

Notice thqt the I qnd Q signcrls qre centered
on the Chroma center freguency of 196'83
MHz. The spectrum shows thot the Q signoi
sidebqnds oie symmetricql obout the chromq
center freguency with cr dicgi6ution of + 0'5
MHz. It ii olso indiccrted thot the I signol
sidebqnds cre not symmetricol crbout the

chromq center fregu-ncy, the uPPer side

bcmd spreod being- 0.5 IvIHz cnd the lower
sidebcnd sprecd b-eing 1.5 MHz. Ecnly color
television r:eceivers hcd <r bondposs in the
chromq section which would Pqss the com-
plete bcndwidth of the I cnd a sigmcls'
Mote modern color receivers hqve o bond-
Dcrss of + 0.5 MHz for both the I crnd Q foe-

irueocy sidebcnds. This meqns thol the por'

don of the I sicpql outside the '+- 0.5 MHz
ii.-dpqss ls not-utilized in the color television
receiier. Experience crnd compcrison hg"
shown thcrt picture guclity is qffected on-ly
very slightly by dele--ting -this portion ol the
I sigaol ipectrum. All modern color receivers
usithe ncnrow b€rrrd chroma resPonse (-+ 0.5
MHz from the color subccrrier). The demod'
ulator mcrtrices of lhe color'signcl processing
circuits adiust the I ond Q signcl omplitudes
of the chromq informqtion qnd generote o
phcse shift ol the chroma ccrrrier (3.58 MI{z)
witU respect to the I cnd Q components so

R E C E I V E R  F U N C T I O N S

thqt  the B'Y ond R-Y signci  equivqlents " : le

obtoined. (The Y comPoneri  is  the mono'

chrome or block ond whi ie Dort io i r  of  the

ieievis ion s ignoi . t  The B-Y : : :d R'Y siq.nals
cre then combined to procuce the resul tqnt
G-Y signoi. AII three i igncis iR'Y, B'Y onci

G-Y) oie then opplied to their respective ctm-

pii l iers qnd lrom there to-the--picture. tube of

ih" t"l""ision receiver. The Y signol is qlso

crdded qt this point so thot th'e originql Blue'

Red ond Green signois ore leproduced' Ex'

pressed os simPle equotions,

B - Y - Y = B ,

R - Y - Y = R q n d

G ' Y - Y = G

Figure 2.I8. shows how the reiqtive resPonse
chtnges when the television signcl is con'
vertei to the intermedicte foequency by tl9
tuner mixer qnd then Pqsses through the i't
stcrges.
In Figure 2.lB the i'f lreguencies qre indi-
"ot"d"oith the corresPonding Channel l0 r'f
tr"qr."tt"ies (becouse the loiql oscillqtor of
the television receiver tuner operotes qbove

the incoming television signci the order of
i""t.".i"g fiequency is rJversed ot the i'f
irequencies). For excrmple, the center fre-
"".'".t of the chromcr informotion which is
fsg.eg'MHz is 3.58 MHz qbove the pictu:e
cqrrier which is 193.25 MHz' Similorly, the
sound corrier for Chqnnel 10, which is
197.75 MHz, is 4.5 MHz qbove the picture
corrier freguencY.

Referring to Figure 2.lB ogcin, notice thqt ct
the i-f fiequericies the chromq center fre'
cruencv is 3'.5g MHz below the picture cqrrier
fiequehcv, which qt the i'f frequencies is
AS.ZS MII;. Notice qlso thcrt the sound ccnrier
frequency is 4.5 MIlz below the pichrre cor'
rier fregriency. Lqter in the mqnuql the i't
fregueniy cuive will be reversed so thqt in'
"il&"i"g'frequencies cne reqd from left to
iiottt. I" other words, the 39'75 MHz fre-

il"""V will be qt the extreme le{t of the
ia;;;"y diogram and tbe 47'25- MHz signcl
*itf U" "frotttt-ot the extreme right of the lre-
quency dicAiram. TFgtgbo.gt the mqnuql it
*iU $ conientionol thqi all freque.ncy {ig-
;t"*" show increqsing teguency from left
to rigbt.

Notice in Figure 2.lA thcrt the sound ccnrier
li Ct ""nel 

-9, 
which is l9l'75 MHz, is -iu5^t

o"siaE- itt" lower end of the Chcnnel 10
U""a. Ako notice thqt the Chqnnel I I Pix
"*Gt (199.25 MHz) is I'25 MHz obove the
"pp"t bond end of Chonnel 10' These two
ii"'q,t"tt"ies cre ccrlled the odjcce,nt chqn19-!
"ou-ttd ccrrier qnd the odjocent chqnnel Plx
cqrrier, respectively, of Chcnnel l0'

2.1
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739.75 58

567.25
571.75 30
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P
S

P
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P
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P
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81.75 573.25

577.75 3l
747.25
751.75 60

83.25
87.75 579.25

583.75 32
7s3.25
757.75 6I

9{J\f olV tf tl

s89.7s JJ.t .ro-r.r9 -t-_ 
590m .l- trlrirlosV Ft As s95.75 J=  ===== "  596

35

759.25
763.75 62
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179.75
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r80

r85
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t98

2M

2 1 0

2r6

474
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494

s(n
506

512

5 1 8

524
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536
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P 765.25
s 769.75 63

r8t.25
185.75

597.25
601.75

P 771.25
s 775.75

642

608

614

620

626

632

638

644

650

64
P
s

P
s

P
Sr0P

s

P
s
P
s

P
s

P
s

P
s

P
sI 9P

s
P
s

P
s

P
s

P
s

P
s

P
s

187.25
191.75

603.25
607.75 36

P 777.25
s 781.75 65

r93.25
197.75

609.25
613.75 37

P 783.25
s 787.75 65

199.2s
203.75

615.25
619.75 38

205.25
209.75

621.25
625.75 39

795.25
799.75 68

zLL.25
215.75

627.25
631.75 40

801.25
80s.75 69

P
s

471.25
475.75

639.25
643.75 42

813.25
8r7.75

I 4

633.25
637.75 4l

807.25
8l1.75 7A 8 1 2

8 r 8
824

830

836

842

848

854

860

866

872

878

884

890

P 645.25
s 649.75 43

819.25
823.75 72477.25

481.75 P 651.25
s 655.75 44

825.25
829.75 73P

s
483.25
487.75 t 6 831.25

835.75
657.25
861.75 45

P
s
P
s
P
s

P
s
P
s

656

662

568

674

680

686

592

698

489.25
493.75 l7 663.25

667.75 46

74
75
76

P 849.25 -,
b sia:tI 77
ffii fi6fi 78

837.25
841.75495.2s

499.75 t 8 669.25
673.75

843.25
847.7547

501.25
505.75 675.25

679.75 48
507.25
511.75 20 681.25

685.75 49
513.25
517.7s 2l 687.25

691.75 s0 861.25
865.75 79

s19.25
523.75 22 693.25

697.75 5t
867.25
871.75 80

525.25
529.75

699.25
703.75 52

873.25
877.75 8I

531.25
535.75 24 705.25

709.75 53
704

7ro
7r6

879.25
883.75 82

537.25
541.75 25

7tt.2s
715.75 54

885.25
889.75 83

P : Picture Ccnrier Freq. S = Sound Ccnrier Freq. All frequencies in MHz

TABLE 2.1 Television channel Frequency speckum
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Fiqure3.Z Frequency-spectums o{ chcnnels g, l0 ond ll showing
Relqtionships of Adjocent chqnnel Interfering ccrrriers.

?o4

h FiEry e _2.2, the frequency spectrums of
Chs''nels 9, l0 crnd I I &e sh6wn adjocent to
eoch other to show the potenticl interference
problems o{ cdjacent chqnnel signcls. The
sound ccrrrier of Chonnel 9 (lgl.7S MHz) is
the sound cqrrier odiocent to Chonnel l0 os
mentioned previously. The pix ccrrier of
Chcmnel l0 (193.25 fftzl is the'pix ccrrier qd-
jocent to Chqnnel 9, os shown-on the dotted
-portion of the Chc"'nel g curve which is ex-
teuded into tbe Chcnnel l0 spectrum.

The chcr''"el speckum Ior ecrch of the three
chsttttels shown is represented cls it would
qppecr cdtgr hcving pcssed through the selec-
g"ity oI the television receivei IF stcAes.
Further excrminqtion of Fignue 2.2 shows ihat
the sound cqrrier of Channel l0 is odjcrcent
to &e lower li'nit oI Chcrnnel ll qnd-is re-
ferred to as the Chcnnel I I odjccent sound
freguency. The Chonnel I I pix cqrrier is qlso
the Chcnnel l0 cdjccent pix ccrrier. These
freguency relcrtionships opply to oll televi-

sion chqnnels odjocent to eqch other. The
purpose of Fignue 2.2 is to show thot the fre-
qluency spectrum of interest includes not only
the pcrticulqr chonnel boad width, which ii
6 MlIz, but the portions on eqch side of the
bondpclss which include the cdjcrcent chqn-
nel sound cqrrier on one side snd the cdic-
cent chqnnel pix ccnrier on the other side.
This is why d sweep width ol l0 MHz or
more is desired for sweep alignment proce-
dures, altbougb the television chcrnnel bond-
width is oaly 6 MHz.

The sections lollowing will describe how the
f'ansmitted television signol is processed
through the television receiver snd will qlso
describe how vcnious cpplications of tuned
circuits cre utilized to provide tbe desired
gcng qnd bondwidth chqscteristics reguired
in the vqrious sections of the television re
ceiver to produce cr good blcrck qnd white
picfure or o good color picture.

l3
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2 . 2  T H E  T E L E V I S I O N  R E C E I V E R

The bosic lunctions of the television receiver
qre to select o specilic teievision chqnnel {re-
quency spectrum, Process the signals, shope
t-he frequency spectrum os required by tuned
circuits (either bondposs or trop). demodulqte
the freguency inlormqtion ond distribute the
demoduioted signois to oll the sound qnd
picture generoting circuits. These circuits in-
Llude verticql ond horizontql sync, sound,
crgc, video, chromq circuits--<ril the circuits
following the detectors.

2 .2 .1  TYPICAL TELEVISION RECEIVER BLOCK
DIAGRAMS
Figure 2.3 depicts the block diogrom of o rep
resentqtive black qnd white television set,
whether solid-stqte, hybrid or tubetyPe. Fig-
ure 2.4 depicts q color set. Notice thqt q color
receiver is essenticlly o block-crnd'white set
with qdded circrrihy for processing color Pic'
tnre inlormstion. Although the sqme color
signol is receiv"d by color os well os blqck-
ond-white receivers, the block and white sets
simply do not use the color inforrnqtion.
Throughout this mqnuql, emphosis is ploced
on color receiver oligrnment beccruse color
receiver olignment is more criticql for proper
picture guolity thon is olignment in block
aad white receivers. Block crnd white receiv'

ers con, o{ course, be oligned by the methods
outlined in this mqnuql, the difference being
thot no chromq circuit olignment is required.
This meons thot only the responses obtoined
qt the video i-f detector qnd sound demodu-
lqtor qre required.
The coior receiver block diogrom of Figure
2.4 cc;n be simpli l ied qs shown in Figure 2.5
which groups the stoges by mojor functions.

The circuit blocks which determine the goin
ond bqndwidth properties of the television
receiver qre shown in Figure 2.6. These qre

the circuits involved in sweeP olignment. The
tuner selects the desired chqnnel frequency
bond, omplifies it qnd converts it down to the
i-f frequency. The tuner locql oscillotor op-
erotes obove the incoming signol freguency.
The mixer output of the tuner is couPled
through the tunLr link to the Iirst i-f-ornplifier.
Most bf the response shoping cnd tropPing
ol undesired fr-quencies is done in the i-f
stcges.
The i-f output is fed to the video detector qnd

the demodulqted output of this stoge is led
to the video omplifier. From there it is Ied
into the deloy line crnd to the color cmplifier
circuits. The-color cmpliliers hcrve gcin cnd
bcrndwidth chqrqcteristics which shape the
chromq inlormstion thqt is {ed to the color
demodulqtors.

l4

Figure 2.3 Block Dogrcr"' oI Typicol Block qnd White Television Receiver
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2 . 2 . 2  T E L E V I S I O N  R E C E I V E R  T U N E D  C I R C U I T S
In order to process the signols properiy the
r-f section qnC i-f section of the receiver must
possess certqin goin qnd bondwidth chcnqc-
teristics. These cne determined by the num-
ber oI ompliliers qnd the qssocioted tuned
circuits.
The typicol overqll i-f bondposs curve is
shown in Figure 2.7 with a typicoi tuner re-
sponse curve superimposed. The i-f bond-
pctss is obviously ncrrower thqn the tuner
bondpcss snd therefore contributes most to
the bcrndpsss shoping.

r J { € R

R E S P O N S E

l - F-  
R E S P O N S E

A O J
s N o

souND I

Figure 2.7 Typiccl Tuner qnd I-F Response Curves
Showing Relqtive Bondwidths

Figure 2.8 Overoll Response of Stogger-Tuned Circuits

{

Figure 2.9 Ef{ejts of Trop Circuits on Overqll
Response Curves

T R A P

ATTEN

TRAP

ATTEN

2 . 2 . 2 . I  S T A G G E R . T U N E D  C I R C U I T S
To obtqin the bqndwidth reguired in televi-
sion i-f omplifiers, stqgger-tuned circuits must
be employLa. mis meqns thqt the outputs of
q series o1 stoges tuned to different freguel-
cies ore combined to obtcin o desired overcrll
curve. This is demonstrqted in Figure 2.8-
Assume thot eoch individuql response curve
(dotted lines) rePresents the output of c singlg
stoge in c three-stoge omplifier- -The- overqll
response wouid be Ls indicqted by the solid
outiine. This is the response curve obtqined
when q sweePfreguencY glenerqtor is used.

2 .2 .2 .2  TRAP FREqUENCY CIRCUITS
If it were desired to ncrrrow the skirts of the
curve, cdditioncl stogger'tuned circuits could
be odded, or sPecific trop frequ-ency- circuits
could be qdded to shcrpen the slope re'
sponse. Becquse the bcp !s o hi.ghly selective
circuit the freguency 

"suck'out" will be-shcrrp
qnd some flybock would occur ouGide the
trop frequency resPonse. {g*"- 2.9 demon'
suqtes tle ov-ercll-effect. The dotted curve
outline is the curve of Figrure 2.8 without fre
quency trcrPs. The solid curve is the result
ol trop freguency circuit r_e_sPo-nses superim-
posed on the origincl' Ideolized trcp re-
sponses qre shown-in cr downwcrd direction.
Notice thot outside the trcrp response region
the resultcrnt curve oPProqches the origincl.
This flybock is evident in television i-f cnd
chromo resPonse curves where trops ctre
used to reiect undesired Irequencies.

O V E R A L L

l6
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2 , 2 , 2 . 3  U S E  O F  O V E R C O U P L I N G  I N  T U N E D
c tRc u tTs
Another method of obtclining cr flot-top re
sponse with tuned circuits is to overcouple.
If two tuned circuits qre tuned to the sqme
frequency the overqil response of the coils is
determin"d qy the qmount o{ coupling be-
tween them. Figure 2.10 shows typicll curves
obtqined by undercoupled, critiidily coupled
qnd overcoupled coiii. In the overcouilled
cqse, the center dip in response will increcse
qs the co_upling is increcsed to sprecd the
pecks .  The mcx imum ompl i tudes  w i l l
olso begiq- to decrecrse qs ov-ercoupling in-
creqses. This principle is used in chromq
bcndpcss trqnsformels. Usuclly, two tuning
slugs qre found in these trcrnsfbnners. On6
cdjusts tb,e coupling between windings ond
the other is o- tunlng odjustment. 

-S-e"p

cligrrment of this type of trqnsformer is prcrc-
ticatly c must. In this cpplicotion os *ell q,
in i-I olignment, o compiomise between goin
crnd bondwidth is olways mode. The ompli-
tude of lh.e response _curve cqn be grec'tly
increqsed by tuning cll odjustrnents fo-r mqx-
imum cmplitude, but this will be crt a sqcri-
fice in bcndwidth which is eguclly importcnt
in proper circuit performonce.

A. Single Wind ing

Figure 2.1I Core
Tuncble

B. Double Winding
Positions qt Resonqnce in
Coil Assemblies

Figure 2.10 EffecE of C_ouplTg on Overoll Response
of Two Tuned Circuits

2.2.2.4 IMPORTANCE OF TUNING SLUG LOCATION
IN TUNED CIRCUITS
Regcrding tuned circuits in genercl, it will
be noted- thot the olignment procedures spec-
iIy the locqtions of the tuning slugs wittr
respect to the mounting boqrd or chaisis. In
designing the coil, the pcrcmeters qre se.
lected so thot the proper inductance vclue is
obtqined when the tuning slug is between the
minimum qnd mqximum inductqnce rcnge of
the coil, rqther thon being qt the msximum or
minimum point. This mecns thqt circuit res-
ononce is obtqined qt two physicql loccttions
of the coil (See Figure 2.11A) becquse ct posi-
tion I the slug.-is surrounded by os mqny
turns of the coil ss it is qt 

lositi,on 2. Sop,
pQs-e, -however, thqt a secondary winding is
odded qt the bottom oI the cbil form qs
shown in Figure 2.llB. As in Figure 2.llA,
resonqDce is obtained ct either positiou I or
2 of the tuning slug; however, ct position 2
the presence of the slug in c portibn of the
primcry qnd secgndqy oI the-qssembly in-
creqses the coupling between the two *ind-
ings crs compared to the coupling obtcined
wifh the slug ot position I. The cmrount of
coupling qffects goin qnd bqn dwidth; ther+
fore, to obtqin the desired coil or bcrnsfonner
charqcteristics the siug must be prop"rly

CRITICALLY
COUPLED \

IOVERCOUPLED -r
\

UNOERCOUPLED
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locoted qt resonqnce. The effect of slug locq-
tions is slso importont in double-tuned coi!
qssemblies for similor reqsons. Figure 2.124
shows q double-tuned trqns{ormer with the
equivolent eiectricql circuit in Figure 2.128.
Either tuned circuit of Figure 2.12I. cqn be
resonqted with the slugs ot position I or 2.
The coii spocing is designed to give the de-
sired response when the tuned circuits crre
resonoted with the slugs in oniy one position,
usuolly position l. If the circuits qre tuned
with either slug in position 2, the coupling
will be greoter (possibiy overcouPled). If the
circuits qre tuned with both slugs in position
2, grecler overcoupling will occur. The rqnge
oI response curves shown in Figure 2.I0 cqn
be obtained {rom the double-tuned coil os-
sembly of Figure 2.12A by vorying the slug
positions.

A specicl opplicotion of controlled over'
coupling in trqnsformers is the chromq bqnd-
poss trqnslormer of Figure 2.13. In this oppli-
cqtion q double-tuned coii qssembly is used.
Primory tuning ond the qmount of coupling
to the secondcrry is controlled by the iocqtion
of o tuning slug which couples the Ll ond L2
windings. Tuning of the secondory is per-
formed by o slug which vqries the induct-
qnce of the L3 portion of the secondcrry. As
previously mentioned the core locqtions qre
importcrrt for proper bondposs chqrqcter-
istics.

A. DoubleTuned Transformer

MUTUAL
COUPLING

, - - - - a

Figure  2 .13
Typicol Chromq Bcndposs Trqnsiormer

The preceding Pqrogrophs show thct the pic-
ture, sound ond sync informotion of o televi'
sion signql is Ied through o rqther long series
of tuned circuits which offect the omplitude
of one with respect to the other. If the cir-
cuits drift or qre misqligned or ii the gain of
one or more stoges chonges, the signol prop;
erties qre qffected in severol ways. Si.gnol
Ievels mqy be too iow, the bqndwidth moy
become too nqrrow, the signols may beqin
to interfere with eqch other or, if trops ore
misoligned, the receiver performonce moY
be degroded by interference irom undesired
signcls, such os odjocent chqnnei sound or
picture cqrrier frequencies.

2.3 SWEEP ALIGNMENT

2.3.1  IMPORTANCE OF SWEEP ALIGNMENT
The most ropid woy to determine the overqll
condition of the tuner, i ' f  ond chromo por'
tions o{ the television receiver is to provide q

constqnt'omplitude signcl wirich sweePs
through the Lntire bondwidth of o given teie-
vision chqnnei qt o controlled, repetitive rqte.
As this signol is processed through the tuned
portions of the rbceiver, it is shgPed by the
goin ond bondposs properties of the vqrious
iections. Becouse the signol is chqnneled
from one series of tuned circuits to qnother it
is importqnt thot eqch section hc'," 1ir. -P{opei
chqrqctertistics. II the signol is demoduiqted
qt certqin points ond the envelope observed,
the goin qnd bqndwidth properties up to thot
point cqn be determined.
Figure 2.14 shows the sweeP signci with
bcllc response curves of the tuner, i-f cmpii-
fiers ond-chromq bondposs circuits below it.
The bondwidths shown crre qPProximotely to
scqle. These outlines cce similar to the curves
thqt woutd be obtoined if the outPuts of the
vqrious sections oI the TV receiver were
demodulqted ond the curve observed on crn
osciiioscope. Becquse of the relqtive bcrnd-
widths the tuner resPonse is ieqst criticql.

Some relerence {requencies crre identified to
show the importonce of ProPer olignment-
Notice thqt the chromo frequencies qre on
the slope of the i'f response curye. This qreq

is the most criticql becquse improper i-f olign-
ment in this qreq will affect the cmplituoe
ond shope of the chromo resPonse cu-rve ond
this in turn qffects color picture quolity.

C  x  F C M A
E A N D P A S S
A V P L I F  E Q

I

l
I

I

5 x r € L 0

B.  E lec t r i ca l  Equ iva len t  C i rcu i t

Figure 2.12 Effects of Slug Locqtions
Double-Tuned Circuits
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The development of the overqll chromq re-
sponse curve will be briefly described. Refer-
ring to Figure 2.LA (Trqnsmitted Television
Signol) notice thot the chromq inlormotion is
locqted on q constont-ompiitude portion of the
tronsmitted television spictrum. Referring to
Figure 2.1B ond to Figuie 2.14, notice thotihe
relqtive omplitudes of the chromq informqtion
qre modified by possing through the tuned
circuits o{ the television receiver tuner ond i-f
omplifiers. This is shown by re{erence to the
overqll i-I response curvs of Figure 2.I4.
Notice thot the signol informotion qt the
ypp-er_ _e_1{ oI the chromo frequency rqnge
(4.08 MHz) is reduced in crmpiitude with re-
spect to the signol level ot the lower end of
the chromc freguency rqnge (3.08 MHz). To
compe-nsqte for this -fregtrency-versus-ompii-
tude chcrcrcteristic oI the overqil i-f response
curve, o cluomo tqkeoff coil is used beiween
the i-f output crnd the bondposs omplifier of

the chromo portion of the receiver. The
chromq tokeoff coil is tuned to the upper end
o{ the chromq lrequency rqnge, usuclly 4.08
MHz ond provides cl response as shown in
Figure 2.14. This compensotes for the ampli-
tude-versus-frequency chqrqcteristic of the
chromc portion of the overqll i-f response
curve. The result of combining the response
of the i-f curve crnd the resDonse of the
chromq tokeofl coil is to produie q flqt over-
oll response in the chromc lrequency rqnge
(3.08 MHz to 4.08 MHz). The resultqnt signol
is then opplied to the bandpcss cmplifier
which has the response indicqted by the
overqll chromq response curve of Figure 2.L4.
Alignment of the chromcr tqkeoff coil is some-
times specified qs c sepcncte step in manu-
fqcturer's test procedures. In other proce-
dules, odjustment oI the chroma takeoff coil
is perlormed together with the cdjusbnent oI
the bondposs trqnsfonner.
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Figure 2.14 Tg.levisio:r Response cunres obtained using
SweepFreguency Technigues
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2,3.2 SWEEP ALIGNMENT METHODS

The best method of checking oiignment crnd

determining which stoges require oiignment
is to iniect 

-on 
r'f sweeP fregueS5y signcl at

the turrer qntenno terminqls. The ogc bios
line must be clqmped by oppiicotion of biqs
or grounding tbe crgc line. The outputs o{ the
i-f ind chroma circuits <rre then observed on
qn oscilloscoPe qnd comPqrd to the mclnu'
Iqcturer's recommended resPonse curyes.

The techniciqn cqn then decide which por-
tions oI the receiver reguire clignment. For
excmrple, iI the i-f response is sstisfoctory-but
the chromq resPonse is not, then the problem
is between the video detector output oI the i'f
strip crnd the output of the bcndposs conpli-
fier. II the i-f response qnd the chromq re
sponse cre Poor then it is most likely thqt the
i-l requires touch'up, pcrticulorly iI the re'
sponse is poor on the slope offecting chromq
resPonse.

The r-I portion of the tuner seldom creotes qn

alignmint problem becquse the possbcrnd is
so much greoter than thot of &e i-f section;
however, the mixer output circuit. which is
locoted on the tuner, Bqy reguire crttention.
This is pcnt of the tuned motching network
between the tuner crnd the first i-I stoge. A
seporote preolignment procedrue is given for
the link circuits by some mqnulqcturers.

Once the defieient portion of the receiver is
determined, qn olignment check of thqt sec-
tion ccrn be per{orrned. The olignment Proce
dures vcry with mqnufqchrrers. Some sug'
gest signol combinqtions ct the tuner crntenno
iermincl,s which cqn generote i-f and video
sweep hequencies in the receiver so thqt
overoll clignment cqn be done by selecting
the right combinotion of input sigmols. One
wcry of doing this is to first connect qn r-f
sweep generotor for i-f clignment. Alter this
is complete, lhe picture cqrrier foequency lor
the cbannel being used is selected qnd tbis
is modulqted by a video sweeP signal (Thrs

is the VSM, or video sweeP modulcrtion,
method). This video sweeP modulqtion is
demodulcrted qt the video detector of the TV
receiver cnd crpplied to the chroma bondpcss
circuits for the alignnent of these stcges.

Other mqnulqcturers recomrnend."' i-f sweep
freguency injected cl the mi:er gnq_(or bsse,
it trcnsistorized) for i'f clignment. The i-I pix
ccrrier fregtrenry (45.75 MI{z) is then mod'
ulcted with c video sweep voltcge ffSM

ogoin). As belore this is detected ot the video
detector of the TV receiver ond the recovered
sweep voltoge is used for the chromcr circuit
clignment.

Another method is to first video-sweeP criign
the chromq circuits directly. The i'f is then
cligned qnd then video sweeP modulcltion oI
ths i-f pix Irequency (45.75 MHz) is used to
check the combined effect on the chromcr re-
sponse of i-t olignment qnd chro-mc align'
ment. Usuolly q touch'up of the chromq cir-
cuits is done to obtoin the desired finql overqll
chroms response.

In coniunction with i-f olignment practicclly
qll ncnulqcturers recommend pretuning i'f
trops by injecting spot freguencies into the i-f
(usuolly ot-cr spelifi-ed tuner test point). Other
procedires otitlioe c preclignment of- qll

luned circuits in the i-f before sweeP olign-
ment procedures.

In oll cqses the mcmufqchlrer's method is the
best {or his pcrticulqr receiver qnd the mqnu-
fqcturer's s-ervice mqnuql is prelerred for
olignment. SAMS Photofoct procedures cre
ols-o relioble crnd in most cqses repect the
manufcrcturer's procedure. If complete req'
lignment of an qPPqrently delicient receiver
d6es not restore-the reguired resPonse, the
techniciqn must then consider thqt a com-
ponent failure has occurred cnd must employ
itandcrrd trouble shooting procedures.

The guantity of test eguipment req-uired -to
crlign ony set by ooy method qs well qs the
woik invblved for seiting up q series of olign'
ment tqsks on q given receiver cre s serious
considerqtion foi the servicemcn qnd the
techniciqn who must perform efficiently-. -With
this in mind we hsv-e developed the Model
415 SWEEP/MARIGR GENERATOR which
enqbles you to do ony set with no cdditionql
eguipmeitt oth"t thod qn oscilloscoPe gnd c
Vh/M. All "interccrbling chonges ond gen'
erqtor selections" cre done internqlly for you
by q mcster function switch ond front pcnel
controls. Becquse cl single output jock is
used, severol different outputs cqn be
switched to the sqme iniection point on the
receiver without disconnecting or chcnging
leqds. This is done by selecting the desired
output with the function switch. All oltputs
ore properly terminqted ond strcy rodiotion
from thl unit is negligible so that there cre
no conlusing 

"hot" 
leqds in the test set-u_ps.

This instnrment is uneguolled in llexibility
qnd funciionol desigm.
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. f

Typiccl Test Set-Up

Your technicol inboduction to the Model 415
is presented in the following section cmd is
intended to show you how the vcriouB out-
puts cre genercrted wilhin the insbriment.
We believe thqt o good grosp of the operot-
ing principles of Uli instirme'ut togethei with

the preceding description of television r+
ceivers will enable you to proceed conli-
dently through cliginment procedures with
the ability to evqluste respoDse crrrves ond
to pinpoint the sections which reguire olign-
ment.

2l

ManualsPlus.com

https://www.manualsplus.com/


-:x,. ?.' ';r in
a t

a .  I J l l t , lq T E E E

CHll'lfL tl
5nG

oscrLLlroR
c&

rd F.ss F[rEr
OVP€O Siu€€P

aFt rtn
€o

|o.7r|z
tlftEn

drcLLrrol
o!o.

aar{z
0€rEc16

qr5

PIX GC
5 73 rrz

g02

F F -  r F - V T O E O

OUTPUI

TO SCOPE
HOtrZ |NPUt

?o scoP€
V€R? I i IPUT

M  R K E i

 T'PLITUO€

w
i -  [ !

e*@

w
T!
@

K$
E!. -
@*o

Figure 3.1 Model 415 Block DicArom

?2

ManualsPlus.com

https://www.manualsplus.com/


F U N C T I O N A L  D E S C R I P T I O N

3 . 0  M O D E L  4 1 5  S W E E P / M A R K E R  G E N E R A T O R
B L O C K  D I A G R A M
A circuit introduction qnd functionql descrip-
t ion of the Model 415 wri i  be outi ined with rei-
ference to the block diogrom oi Figure 3.1. In
the block dicgrom the ltoge numbe.s of the
vonous blocks ore included if you wish to
reler to the schemqtic. Also, qll control refer-
ences on the block diogrom qnd in the text qre
in copitol letters qnd qre written os they op-
peqr on the Model 4i5 front ponel. To simplify
the diogrqm, only the signol poths ore indi-
cqted. All required d-c switching functions qs
well qs the required signql switching crre per-
formed by FUNCTION switch S521. All output
s^igqols ore routed through ottenuotor stoge
Q306 to the RF-IF-VIDEO OUT jock. Q306 is
on electronic qttenuqtor usiag q duol-gote
Iield efiect trqnsistor. Goin ond output Ievel of
the attenuqtor cne conEolled by odjustment
ot RF-IF-VIDEO ATTENUATOR controt RSIS.

3.1 swEEP C|RCU|TS
The reguired internql ond externql sweep volt-
qges 

_cne dev_eloped by the wqvelorm generq-
tor (Ql2 e Ql3). A sowtooth ouput is fed
through HORIZ SWEEP switch S5l4 ond
CHROMA switch 5522 ro the SCOPE HORIZ
INPUT jock 1505. The HORIZ SWEEP switch
enqbles the operator to reverse the sweep
direction of the oscilloscope os desired. Ari-
other output oI the wqveform generotor is cou-
pled through SWEEP WIDTH 6ontrol RSl2 ond
shcrping circuits to the 44 MHz qnd 10.7 MHz
slv_eep o_scillqtors. The sweep voltoge is qvqil-
oble ot 1505 for qll positions bf the FUwCflON
switch.

3 .2  4  MHz SWEEP OSCILLATOR AND I -F
MARKER SYSTEM

3.2.1 M MHz SWEEP OSCILLATOR
The 44 MHz sweep oscillqtor employs q volt-
cge vcnioble copccitor (vcsqctor diode) DZOI
in an otherwise conventionci oscillqtor. The
sweep_ voltoge from the wcrveform generotor
is cpplied qcross the vqractor qnd couses the
ccpocitcrnce of the vcrqctor to vqry. This in
turn cquses the oscillator frequency to vcry ot
the sweep rcte. Thd shcpin:g cirluits previ-
ously mentoned modily the- opplied sweep
v-oltcaes so thot the oscillatoi fregueucy
chcnge is lineqr. Mcr:rimum sweep wiatl ii
greoter thon l0 MHz. The center frequency of
the sweep oscillator cqn be odjusted over cr
ronge of +- 5 MHz by use of the CENTER FRE-
QIIENCY control. The wqvelorm generotor
sweep rq-te is 60 times per second clnd is syn-
chronized to the power-line freguency. Sweep
durqtion i"" qpproximotely g0 pbr cent oI each
cycle with retrcce occurringr during the r+
mcining l0 per cent ol the sweep intervcrl.

{ portion of !!_. slveep oscillotor output is cou-
pled to-44 MHz Detettor QIS. The-output is
olso fed through Buffer Amplilier e2O2 io ihe
FUNCTION switch.

T H E  M O D E L  4 1 5  C I R C U I T S

3,2,2  I -F  MARKER OSCILLATORS
Morker oscillqtors Ql through Qtl furnish
mqrker frequencies in the television i-f fre-
quency ronge. They con be turned on or off
individuolly with the qssocioted switches. At y
number of morkers cqn be used qs desired. As
seen by the freguency identificstions, these
frequencies include bondposs qs well crs trop
frequencies. Eqch oscillqtor is crystol con-
trolled. Standord trap ond reference freguen-
cies qre furnished. Spcne mcrker oscillqtor Ql
is provided in the event thqt cln cdditionql
fixed marker freguency is reguired by the
user. The circuit con be tuned to occept cny
third-overtone crystol in the 35 MHz to 50 MHz
rqnge. Operotion oI the spqre marker oscil-
lqtor qnd the reguired cdjustments cre cov-
ered in the OPERATING PROCEDIIRES.sec-
tion of this manuql.
One output of the mcrker oscillator section is
coupled to the FIJNCTION switch. A second
cutput is led to 44 MHz Detector Qls. Notice
also thct the lights on the representqtive curve,
shown on the front pcnel, conespond to cer-
tain mqrker freguencies. When one of the
marker lreguencies is selected by plocing the
marker switch in the on position the corre-
sponding light is illuminqted on the curve.
Atty or all of the markers ond the correspond-
ing lights cctn be selected os desired. These
lights serve two purposes. First, they qre cr
reminder to the operator thqt certqin mqrker
freguencies qre being used. Secondly, they
serve qs q relerence to indicqte the qpprox-
imqte i-f response desired qt certcin frequen-
cies in the response curve.

3.2.3 EXTERNAL MARKER INPUT
EXT MARIGR jock I50l is clso provided for
use of externql lixed or vcniqble mqrker fre-
guencies. This input cqn be used simulta-
neously with the internql markers. The in-
ternal mcnkers, being crystcl conbolled, cqn
be used ss sqlihyqtion points Ior qn external
vcriqble freguency generctor.

3 .2 .4  100 KHz MARKERS
The 100 KHz morker switch is used to provide
c string of mqrkers hcving t00 KHz freguency
sepcrction. This string of mcrkers cqn ba
superimposed on cmy of the desired crystal
controlled mqrkers. 100 KFIz Mcrker Osci[ctor
Q305 is energized by the 100 KlIz switch. The
gqtput of this oscillqtor is coupled to the l0.Z
MHz detector qnd is used to provide the 100
KIIz mqrkers on the output of either the l0.Z or
i-f mcrker detector circuits.

3.3 MARKER DETECTOR AND AMPLIFIERS
The 44 MHz sweep oscillotor output is mixed
with the marker oscillqtor outputs qt 44 MHz
Detector QtS. Wben tbe sweep freguency
egucls the c-rystql mqrker fr9que-ncy, c'pip i's
produced_ which is omplified gnd shcped- by
Mcrrker Amplifier Ql7 cnd Morker 

-Outpui

Anpli{ier Ql8 to produce q DqJrow, well 
-de-

fiaed pip.

O F
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3.4

MARKER AMPLITUDE control R505 enqbles
the operqtor to set the mcrker omplitude os
desired. The marker signol from Ql8 is fed
through MARKER DISPLAY switch S5l3 to
either the SCOPE VERT INPUT jock 1504 (S5i3
in VERT position) or to the SCOPE HORIZ
INPUT jock 1505 (S513 in HORIZ position). The
MARKER DISPLAY switch enqbles the opero-
tor to select mcrrkers hoving either verticql or
horizontcrl orientqtion.

PATTERN AMPLIFIERS
The input to the pottern ampli{ier is selected
by PROBES switch SS12. Both the PR-l5l De-
modulqtor Probe snd the direct probe con be
connected to the proper monitoring points in
the receiver under test ond the output of either
selected by the operotor with the PROBES
switch. This obviously reduces testing time by
elimincting intermediqte connect-disconnect
procedures. Pqttern Phqse Inverter Ql9 is q
phcse splitter using a Iield-effect trqnsistor lor
high input impedonce to minimize externql
circuit looding.
The \IERTICAL switch enqbles the operq-
tor to select either the direct (NORM) or in-
verted (nEV) ouput oi Qtg. This {eature
permits the operator to view the response
curves with the desired polority. The selected
output of Ql9 is then Ied through Pottern Out-
put Amp Q20 qnd the 15,750 Hz {ilter to
SCOPE VERT INPUT jcck 1504. Note thct the
output of Q20 is mixed with the marker output
of Ql8 when the MARGR DISPLAY switch is
in the VERT position. The observed mqrkers

will be verticqi. When the MARKER DISPLAY
switch is in the HORIZ position the mqrker
output of QIB is superimposed on the horizon-
tol sweep voltoge ond the observed mqrkers
will be horizontol (t i l ted). This morker ti l t
ieoture is voluobie in determining the locotion
of porticulor frequency points on response
curves. The heights of qll morker relerence
frequencies on response curves ore expressed
os cr percentoge of the totol curve omplitude.
The marker locqtions con be determined more
precisely when horizontql markers crre used.

The qddition of mqrkers to the response curve
qs described here is true post injection be'
cquse the lreguency identilying mqrker is
superimposed on the response curve obtained
from the receiver qtter the signql hos been
processed through the receivei circuits. Post
injection hos severol pronounced odvantcges
over other methods of mqrker disploy. First
of oll, the qctuql msrker energy is not intro'
duced into the r-f or i-f stoges 6i the receiver.
This eiiminqtes pottern omplitude chcnges
which would occur qs the mcrrkers qre turned
on qnd off. Also, pattern distortion ccused by
excessive mcrrker energy is elimincted. In
oddition, the mcrker ampiitude remqins inde-
pendent of cny tuning odjustments performed.
This is porticuioriy useful in trap clignment.

By comporison, when using preiniection (mix-
ing marker signol with sweep freguency sig'
nql), the mcrker cmpiitude decreqses os cr
pcrticulor trcp is tuned for mqximum rejection
of the trop marker signcrl. Thls forces the op-
erator to increose the mqrker signcl level to
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3.5

obtqin o mqrker indicotion when the trqp is
properiy oligned. This increqse in mqrker sig-
noi ompiitude cqn couse errors in i-f oiign-
ment by cousing overioqd of the i-f stoges in
the receiver.
This bqsic coverqge of the operotion ol the
sweep, mqrker ond pottern circuits should be
well understood becquse these qre the bosic
building blocks for the VIDEO, IF, CH 4 ond
CH l0 functions of the Model 4I5.

PIX OSCILLATOR AND CHROMA FUNCTION
The primqry purpose of Pix Oscillqtor Q402 is
to furnish c pix cqrrier signol ot the television
i-f freque_ncy. This is qCded to the output of
the 44 MHz sweep oscillqtor. The use of this
freguency will be outlined in the later sections
on MODEL 415 functions.

C H A N N E L  4  A N D  C H A N N E L  1 O  M I X I N G
OSCILLATORS Q3O1 AND Q3O3
Chqnnel 4 Mixing Oscillqtor Q30l produces o
eTysto!-controlled signoi freguency ot t l3 MHz.
The difference between this freguency ond the
i-! pi* cqrrier frequency (45.75- MHzl is 67.25
MHz, which is the r;f pix ccrrier frequency for
Chcnnel 4. The diffeience between I 13 MHz
qnd the i-f sound cqrrier (41.25 MHz) is 71.75
MHz, which is the r-f sound cqrrier freguency
for Channel 4. This procedure cqn be rised t6
find the Chqnnel 4 r-f equivqlent of ecch i-f
mcrker reference {reguency. This is further
qxplolled in Section 3.8. Also, by subtracting
the i-f foequency spectrum (39 MHz to 48 MHz)
from 113 MHz the Chqnnel 4 frequency spec-
trum (75 MHz to 65 MHz) is obtoined-. Note
thqt in the subtroction process the Jow end of
the- i-f - sweep rcrnge corresponds to the high
end of the Chqnnel 4 frequency rqnge qrrd
vice versq.

In television receiver tuners, the locoi oscil-
lqtor operotes obove the incoming signol by
qn qmount equoi to the i-f frequency. When
exoctly odjusted by the fine tuning odjust-
ment, the oscillotor is running st 113 MHz.
Therefore, when the 75 MHz to 65 MHz sweep
rcrnge of Chqnnel 4 is Ied into the tuner, it is
converted down to the originol 38 MHz to 48
MHz sweep rqnge.

These principles qre used in the Model 415 to
generote q Chqnnel 4 signcl. When the FIINC-
TION Switch of the Model 415 is in the CH4
position, the output of Chcnnel 4 Oscillotor
Q30t is mixed with the output oI the 44 MHz
lweep oscillotor qt Mixer Amplifier Q302.
This_f r equency combinqtion is coupled throu gh
the FUNCTION switch ond the qttenuqtor to
the RF-IF-VIDEO OUT jcck ond into the qnten-
nq terminqls of the receiver under test. Be-
cquse the Chqnnel 4 mixing freqnency is
crystcl controlled, qll the i-f mqrkers described
in Pqr. 3.2 hqve the sqme frequency relction-
ship to the television receiver-i-f relponse <rs
iI the i-f sweep signcl hod been injected ct
the mixer grid (or bqse, iI trqnsistorized).

The sqme description of Chqnnel 4 signol
generction opplies to the Channel l0 funciion.
In this cqse, Chonnel l0 Oscillotor Q303 gen-
erotes q 239 MHz signal which mixes withthe
38 MHz to 48 MHz i-f sweep from the 44 MHz
sweep oscillqtor to produce the 201 MHz to
l9l MHz Chcrnnel t0 sweep signcl. This is
converted in the television ieceiner funer to
the 38 MHz to 48 MHz sweep. Agcin becouse
of crystcl control ol the Chdtneli0 oscillqtor,
the internql i-I poshinjection markers hqve the
some relqtionship to the i-f response curve ss
iI the 38 MHz to 48 MHz sweeb had been in-
jected qt the mixer. 

'
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3.7 V I D E O  S W E E P  A M P L I F I E R  q 4 O 1

When video sweeP output is desired, the 45-75
MHz output oI PirOscii iator Q402 is crdded to
the output of the 44 MHz sweeP oscil lqtor qnd

the diff-erence Irequencies qre detected crt the
video ompiil ier stoge Q401. The detector per-
forms the scrme function qs the video detector
in q television set. The dif{erence between the
pix corrier qnd the sweep frequercies is
possed through o low-poss filter ond the pix
tqrrier ond i-f sweeP freguencies qre rejected.
This can be exploined by reterence to Fig. 3.2.
In Figure 3.2A the pix cqrrier (45.75 MHz) is
supeiimposed on the 38 MHz to 48 MHz i-f
sweep. In Figure 3.28 the detector output is
shown in ideolized form. Notice thot the pix
corrier is now the zero freguency reference
ond the end points of the sweeP qre_the ai{qf
ences betweln 45.75 MHz cnd 38 MHz 0.75
MHz) qt one end qnd 45.75 MHz cnd 48 MHz
Q.25 MHz) on the other end. If the center fre-

lpency oI the if sweep is lowered so thclt it
iweepl foom 45.75 MHz qnd below, the video
sweep envelope oI Figure 3.2C is obtoined.
This video sw-eep width ccrn be reduced by
use of the SWEEP WIDTH control so thot cny
portion mcry be rrsed cs desired.

Once ogcrin some freguency relotionshiPs
should b-e noted with relerence to the i-f mcr'
ker fregnencies. Note thot the difference be'
tween the pix ccrrrier (45.75 MHz) ond the
chroma ccnrier freguencY Q2.17 MHz) is 3.58
MIIZ.

AIso note thot the diflerences between the
chromo side mqrkers 42.67 MHz ond 41.67
MHz ond the pix corrier qre 3.08 MHz qnd 4.08
MHz, respectively. Finolly, by subtro.ti lg JI"
41.25 MFiz sound cqrrier from the 45.75 MHz
pix cqrr ier ,  4.5 MHz is obtqined which is the
sounci  i - f  of  te levis ion receivers.

Once ogoin the i ' I mqrker system does double
duty becouse the mqrkers cctn be superim.-
po"Ld on o video sweeP resPonse curve qnd

cqn be interpreted cls chromq (3.08, 3.58 ond
4.08 MHz) qnd sound (4.5 MHz) frequency
morkers. This is the resson for the double
frequency identilicqtion of these four mqrkers
on ihe front ponel of the Model 415.

M A R K E R  F R E Q U E N C Y  R E L A T I O N S H I P S

Figure 3.3 shows the frequency relatio$hiP:
of 

-oll 
the sweeP rqnges used in the Model

415 ond how the single set of post-iniection
mcrkers cqn be used on qll rqnges. Only the
mcrkers corresPonding to the lights on the
front pcnel curve qre shown, but the co-mpcn'
ison opplies to the other msrkers ss well. The
VIDEOICtrIROMA segment of Figure 3.3 gives
the obsolute differences between the pix mcrr-
ker frequency crnd oll others. -Agql, this is
why tha mcrkers qre volid lor video qnd

chrbmo freguency identificqtion. Becsuse the
Chqnnel 4 

-qnd -Chcnnel 
l0 oscillcrtors cre

crystcl controlled, the hequency identilicq-
tions shown qre qlso kue. This system effec'
tively provides the eguivqlent of lorrr complete
sets'oi crystol conrblled mqrkers qs sbown
in Fignre 3.3.

3.8

ss hHz
I

4 8  M H Z

-LOW-PASS FILTER CUT-OFF (6 MHZ)
t

| -..{;,.igre,-

L 7.75 MHZ (v tDEO) o I z.zs MHz (vlDEo)
(Ptx  REF)  - i  48 MHZ ( l -F)

B. Frequency Comparison of Video and l-F Sweep Frequencies

4  5 .75
|lHz
(  P r x )

A. Pix Carrier Added to l-F SweeP

3 8  M H Z  ( r - F )

C. Video Sweep EnveloPe

Figure 3.2 Video Sweep Genercrtion
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1 0 . 7  M H z  C I R C U I T R Y

10.7 MHz Sweep Osci l lqtor Q203 furnishes out-
put to the FUNCTION switch qnd to 10.7 MHz
Detector Ql6.  A 10.70 MHz crystql-control led
mqrker is qutomoticolly switched on when the
10.7 MHz iunction is seiected.
The 100 KHz Morker Oscii iqtor Q30S ccn be
turned on by the 100 KHz mqrker switch.
This generqtes q troin of mqrkers hqvinq 100
$Q sepqrotions. These mqrkers opp.d, on
both sides of the 10.7 MHz marker ond-provide
frequency reference points for l0.Z MH, i-f
qnd discriminqtor clignment. A post-injection
mqrker system is employed for ihe tO.7 MHz

system qs in the TV olignment system. The
sqme mqrker ond pottern omplifiers qre used
qnd either the demodulqtor or direct probe
outputs con be selected by the PROBES switch.

P O W E R  S U P P L I E S  A N D  B I A S  S U P P L I E S
Ail internql supply voitoges crre furnished
from zener-referenced regulotors for optimum
circuit stobiiity. The voltsges cpplied to the
biqs output-controls qre also regulsted. The
biqs voltoge outputs qre referenced to chossis
ground. Either pius or minus polcrity cqn be
selected qnd the outputs qre tontinuolly od-
justoble over the ronges indicoted.

3 .  l 0

UJ
(J
z
LrJ
E
UJ
IL
lrJ

MARKER TITLE

QUENCY

Figure 3.3 Marker Frequency Relotionships in the Model 415
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INTRODUCTION TO TELEVIS ION RECEIVER AL IGNMENT USING THE MODEL 415

4 .0  MATCHING THE MODEL 415  TO THE
RECEIVER
Using the simplified receiver block diogrom 41.4
of Figure 2.6 ond the Model 415 block dio-
grcrnlof Figure 3.1, we will proclejl thro-gg-h
lhe positions oI the Model 415 FUNCTION
switch.
In eqch position we will show the stcrges of
the Model 415 which qre involved in gen'
eroting the desired signals qnd qiso show
the related signal injection points and mon-
itoring points of the television receiver.

4 . I  G E N E R A L  A L I G N M E N T  I N F O R M A T I O N
The f ollowing PcrqgroPhs give genercl oiign-
ment inlormotion qs cln introduction to the
operoting descriptions of the 415 os used in
television receiver olignment.

4. I . I  V IDEO SWEEP ALIGNMENT OF CHROMA
c I Rcu lTs
In some sets, o preolignment of the chromq
circuits of the receiver using video sweep is
specilied. In this opplicotion the- video
sweep output of the 415 is connected to the
set qs speiilied by the mqnufqcturer, the in'
jection ioint usudily being the input of the
bondpcss crmplilierJ. The circuit response is 4.2.L
monitored using the demodulqtor probe.

4 . 1 . 2  I . F  A I { D  C H R O M A  A L I G N M E N T  C H E C K S
If it is desired to check i-f ond chromq re-
sponse by iniecting the sweeP signcl ot the
mixer gri-d, the i-f sweeP output ol the 415 is
cpp[ed to tbe mirer test Po-lnt which is
Guctly the grid (tube-type) or bose (trqasis-

torized) of the mirer. The connection locs-
tions of the direct qnd demodulqtor cqbles
cne the scme cs for the overcll olignment-
The r-f ogc bios is rcrised for this procedure
to cut off-the r'I crnplilier stoge of the tuner.
This eliminqtes possible interference from
strong loccrl stqtions.

4.I.3 PREALIGI{MEI{T OF TRAPS AND TUNED
CIRCUTTS USTNG MARKER FRESUENCIES
The Model 415 output is connected to the
mixer test point of the receiver. Wben using
modulcned-mcrkers, the efiects ol tuning the
coils !s observed by connecting the direct
ccrble oI the Model 415 to the video detector
test poLet cE!4 tuning lor eitber wrinimgls 3s'
covered 400 tlz or mcrximum recovered 400 Hz

depending on whether trcps or bondposs
coils, respectively, ore being aligned.

O V E R A L L  R E C E I V E R  A L I G N M E N T  C H E C K
To check overqll receiver clignment (tuner
ond i-I) the Chqnnel 4 or Channel 10 output
oI the Model 415 is connected to the on-
tenno terminqls of the receiver. The direct
qccessory coble of the 415 is connected ot the
video deiector output qnd the PR'lsl Demod-
ulqtor Probe is connected qt the bqndPqss
cmplilier output.
The locqtions of the monitoring points crre
specified by the mqnufqcturer qnd should be
o-bserved in response checks or cli-gnment
procedures. Apply biqs to the r'I clnd if qgc
iine" cs specilili 

-by 
the mqnufacturer. This

"clcmps" or locks the cgc line qt cr constqnt
voltcgl to msintain constant r-f qnd i'f .gcin
during sweep clignment.
Sepcrcte biqs voltqges cre usuclly speci{ied.
ln 

-qddition, 
it chromcr olignment is to be

checked or performed, qn cdditionol bias is
required foi this section. The three internql
bios supplies oI tbe Model 415 cre more
thqn cdeguate for these reguirements.

VIDEO
(See Figures 4.1 and 4.2)
In this losition ot fhe FUNCTION switch the
outputs of the 44 l,ofJ�lz sweeP oscillqtor qnd
the-pix oscillqtor qre combined-qnd c-oupled
to the video sweeP crmplifier. The dif{erence
frequency (video- sweep is diodedetected
ond- omplitied by Qa0l. This cmptS"d s-wegP
output is ted to the qttenuqtor through the
FUNCTION Switch. The qttenuqtor output
is connected directly to the RF-IF-VIDEO
OUT icck. The 415 r'-f eqble is used with the
impedonce switch ia the 75 o position. Refer-
rinb to the TV block dicgqcql _only !!t
chr-omc section is i:rvolved. The 415 r'f cqble
is connected qs specified by the mcmu{sc'
turer, usuolly qt the input to the bcndpcss
omplifier. Tf,e PR-lsl Demodulqtor Probe is
connected st the output of the bcndposs <rm'
plitier, usuqlly qt the demodulator input
i"i"t. A typilcl demodulqted chroma r+
sponse curve with the relqted mcnkers is
sirown in Fignre 4.3. The sweeP width- is
odjusted as ieguired to provide q satisfoc'
tory response curye.

Besponse Curve with
Added
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Figure 4.2 Color TV Receiver Block DicArom for Video Alignment
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4.2.2 tF POS|T|ON (See Figrures 4.4 ond 4.5)

Tbe 44 MHz sweeP osciilcrtor output is Ied
through the FIINCTION switch to the qttenu'
qtor. 

- 
Also, pcnt oI the sweeP outPut is-

coupled to the 44 MHz detector. The i-f
mq:ker oscillcrtors cqn be octivsted qs de-
sired to genercrte mqrkers. The mqrkers cp
peqr qs selected on the oscilloscope troce.

With tbe CIIROIVIA switcb in the OFF posi-
tion, notice thst in selecting the sound snd
chromq mcrkers thct the corresPonding lights
on the i-f response curve of the Model 415
front pcuel crie lighted to indicqte thot these
mcnkers qre energized.

Tbe IF firncdon is used for i'f clignment. In-
lection into the set i:s ct tle_sp_ecifi€d mixe-r
iest point. Agqin the SWEEP WIDTH is cd'
jrrsted qs desired to view the dgsired pg:t_o-f
ihe tsace cad the RF-IF-VIDEO ATIENU'
ATOR lB odiusted to gpve the desired re-
sponse crrnplitude. Figure {.6 shows q rePre
sentqtive ieslrcuse curve oI c properly
oligo.d i-f striP with relerence mcrkers.
Wf,ere crppliccble, the corresPonding light on
tbe Model 415 pcmel ls hrrned on wben tbe
mqrker lE selected.

the receiver qt the mixer. Detection ol these
signals to produce q video sweep _ is Per-
Ioimed by the video detector of the television
receiver. Once ogoin the mqrker freguency
relqtionships of Figure 3.3 qPPIy. The P-iI
oscillotor i" turned on by ilie- CHROMA
switch lor this function.

To demonstrote the use ol the CHROMA func'
tion. qssume thct the i'I response curve of
Figure 4.6 hqs been obtqined at the video
deiector with frequency increcsing from left
to right. Now it is desired to check the re-
sponie of the chroms circuitry of the receiver.
Use only the sound crnd the three chroma
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4.2.2.1 Another firnction oI Pi: Oscillator Q402 will
be described. As mentioned in the VIDEO
firaction deacription (Pcr. 4.2.D, detection of
the 44 MIIZ sweep cmd pix oscillctor output
grveg q video. sweep .lifference output, the
iifference fregnencies being token with re'
spect to the IS.ZS MtIz pix oscillator fte-
f1uency. In the video-sweeP genercrtiag sys'
tem ol the Model 415 detection is qccom'
plished by a diode in Video Sweep Amplifier
stoge QlOt.

To genercrte a video swe{eP in the television
recelver using the Model 415, the pix o.scil-
lalor output ii cdded to the 44 MIlt svi'eep
cmd theee combined sigucls cre iniected into

30

Ficrrrre 4.7 Enlcrqed Portion of I-F Response Cnrve- 
Showing Souud cmd Chromc Region

mcskers. Slowlv adiust tbe SWEEP WIDTII
control cnd cEI\iTEn-rREQttENcY contsol os
required to keep the sound and cbromq
-&k.tt on the 

-oscilloscoPe 
scree-n (Fignrre

4.n. The i-f resPonse curve is showu ex-
tended beyond thL scope- s-creer to show tbe
frecruencv'relqtionship-of the mcrkers to the
pix'frecnrincv (45.75 !vtllz). The signcl iniec'
hon is iutt oi the rniver test Pobt. With the
PR-lsl Demodulator Probe connected to the
specilied chroma monitoring Point, plcce
tie CIIROMA switch in the ON position' Tbis
hrrns on lhe pix oscillotor and of the scme
time reverseithe direction oI sweeP so thcrt
the extended response surve of Figirrre 4.7 is
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shown in reverse (Figure 4'B)' The sound and

"fno-" mqrkei tiqhtt on the I-F RESPONSE

;;;;a ifie Mod6t lts front pongi.wiil be

turned off and the three chromq iiqlt-!1 gl9
ih"-;;a ugttt or the cHRoMA BANDPASS
;;; "i1ttJ Model 415 front pone-l will be

hrrned on. This is o built-in reminder to the
operotor thqt chroms resPonse inlormqtion
iJ t" be obtoined. In oddition, the curve
serves cs q guide to the operctor to indiccrte
tft" tvpi"d clromc responie desired cls well

;; tti; ;"Ioutt" plccement of the indicoted
mcrkers on the chromq resPonse- curve'
Ploce the PROBES switch in the DEMOD= posi'
tion qnd the chromq resPonse curve will now
F;bi.d""a (Fiqrrre 4.9). The ATTENUATOR
moy hcrve to be- crdiusted to estqblish the de-
sired peck-topeqk- resPonse omplitude' qs

outlined in deloil in the operoting section ot
the mqnual.

3  5 8 -

3 0 8 -

- _ 4 0 8

,- 4.5

Figure 4.9 Chromcr Bondposs Response Curve

\- I soulo
I  t-a1 25
I  t * l t
I  41 67--

4.2.3 MKR
(See Figures 4'10 and 4'll)

In this position of the FUNCTION switch the

mqrker ot"iitotot outputs ctre couPtq4 !Eq"g!
the FUNCTION switch to the AiTEIUI'TOR

ond to il; RF'r - \rIDEo ouT -iock' ln this

wcry "p"i fregueacies cre mqde qvailqble

which ";; ;Giol controlled snd cqn-be qd'

iusted ;-;;litae uY the RF'IF'vIDEo
ATTENUATOR os reguired'

AII i-f mcrker foeguencies qre cvcilqble for

tr'i' funtEon. Usucrlly' the frequeucies ctre

selected one qt cr time for spot-Llignment ot

ioai"ia"J"it"ttit"' The- ttg"gl con .be in-

iected qt the recommended-mixer test Pgiot''d;?;;t 
oit"tti"g c circuit usingspot-olign-

ment cqn be monitored using a VT\ilN[ ct o

specilied receiver metering point' usuclly ct

tie video detector outPut'

Although the spot clignment freguencies cue

oo-"t'tv us ed iilr g ly'- c ertcrr I f r eguency c or-n'

binction! ;;;6 
.be 

used as follows: As

previoulii;Pt"i"ed' the video detector of

tu" ,""!i;";--ftli detect the difierence be'

tween t*o tr"qtlencies in the i-f rcnge' Il the
pD( (45.tt Mldt;cnker is rurned o1 with the

cnnorran t{z.sz MHz) mcsker, the difference
tt"q,t."cy,'C-oie MHz, i:. q"o?I-o]:d,-ot the
vidao dliector qnd could be used lor spot

"ug"*""iir,-trr" chromcr section of a TV re-

ceiver.-nrrthreechromareference-freguen.
cies qs -Efi "" the sound intermedicJe f11

cruencv ta.S nAfU) can be gene-rcrtgd in this

;"y- btt"" ogcin-, with cr single input con-

nection ct th5 mixer' both i-f qnd chromcr
foeguencie" Lott be genercrted for spot clign-
ment.

I  a15 ,7 - l
(4.0E) |

-  42 1z-- !  cHRoMA
(3 .381  

I
4 2 6 ? - l
(3.Oel

' i

i ""1
l r
i :

, r i

: ,xil
i  . : f i

: i r l i

; i l

. :,'[l
:  : . ] t

: $ ;
. 1. ,':|:
i  . :  i i l

iII' rir

Figure 4.8 Reverscrl of Swee-p of figure 4'7 By Use
ol Chromq Switch

Whct bcs hcrppened is that the combined 44

MIIZ sweep 
'oia 

pit oscillator fr-eguencies
hcrve u*"-a"i*tei uy the video detector ot
U. t"t.ttition receivei orrd <r video sweeP
voltoge' i" Itq"lcted which is led tEgtgh
tnJ viieo orirplifi"r to the chroms crmplifiers.
fUe mcrto itt"U"nships of Figure 3'3 s6ll

.rppri* &aith;42.67, 42.17, 4l:67 and 4l'25
ti&t:'et frequencies on the i'f curve of Figue
i.t;;;d;d to the 3.08, 3.s8, 4'08 and 4'5
mcrker 

- 
Eequencies, respectively' . of the

chromq resPonse curye oi Fi-gute 4'9' The
sweeP direc'tion ls cnrtomcticclfy reversed]y
th. ifnOMA switch so that chromcr fre'
*,"o.v ioo"*"s from left to right os indi-
dotea in Figure e'9'

The preceding shows how the i'f qnd chromq
response c.m-bt evcluqted -!y -" :i"tlg itfp-t{
"ooo*Uo" to tl" receiver' With the PROBES
switch the opercrtor cqn switch from the 'i-f
resPonse to ihe chromq resPo-nse test point
witLout cmy interco"nection chcnges'
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ttrlr':::::: :':':'::::: : :':'

RF  - l t - v tOEO

a?TEr*rr l?ot

Figure 4.10 Model 415 Block DicArom for MI(R Function

"o ScoPg
)lolrl rt||trrt

-F
3 C
A S

4 I 5  S I G N A L

INPUT (75N)

OUTPUT
USE VTVM

vIOEO

O€ TECIOR

t S T
vloEo

A M P L I F I E R

Figure 4.ll Color TV Receiver Block Diagncm for MKR Function

33

ManualsPlus.com

https://www.manualsplus.com/


?o tc
xoirz I

"o 3c(
vEl ! r  r i

I
x ' l

- l

J3ot

Figrre 4.12 Model 415 Btock Diogrcrm for MOD MKR Function
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4 . 2 . 4  M O o  M K R
(F igures  4 .12  qnd 4 .13)

In this position of the FUNCTION switch qll
circuit functions qre the sqme qs for the MKR
position excepr thqt 400 Hz Oscil lqtor e307 is
used to modulote the i-f mqrker A
The odvontoge oi the modulqted mqrkers is
thcrt the VTVM is not required for monitoring
spot olignment. II q complete olignment set-

R-F
A G C
B I A  S

.  4 I 5  S I G N A L

I  l rueur(z5n)
t

VHF

TUNERS

UI'F

soulo l-F
Ar|O

0€UOOL[-ATOR

v r 0 E O

i -  F

A H P L I F I € R S

I
I - F  A G C  B I A S  I

U S E  D I R E C T  P R O B E

Figure 4.13 Color TV Receiver Block Dicrgrom lor MOD MKR Function

up is used, the recovered 400 Hz modulqtioa
viewed on the oscilloscope cqn be used as
qn indicqtion. Also, without oltering connec-
tions,. the operqtor ccn spot clign trcps or
trqnsformers with the FUNCTION switch in
the MOD MKR position qnd switch to the IF
position to see the effect on overqll i-f re-
sponlej In oddition, by use of the CHROMA
cnd PROBES switches he cqn crlso check
overqll chroma response.

VID€O

O€ I  €C TOR

t s T
vtO€O

AIIPL IF I€ R
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K' Kl' Kt,
Ifj. DIJ' m

(3oo

Figure 4.14 415 Block Diogrrom for CH 4 Function

I-F AGC
BIAS

oxus)

R-F AGC
BIAS

I
USE PR- I5I

DEMODULATOR
PROB E

OUTPUT - USE
DIRECT PROBE

4 I 5  S I G N A L  I N P U T
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Figrure 4.15 Color TV Receiver Block Diogrom Ior CH 4 Function
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4 . 2 . 5  C H A N N E L  4
(Figures 4.14 ond 4. I5)
In this position the 44 MHz sweep is mixed
with the crystol-controlled output ol the Chqn-
nel 4 mixing oscii lqtor ot Mixer Amplii ier
Q302. The output of this stoge is fed through
the ottenuotor to the RF-IF-VIDEO OUT jock.
As exploined in Pqr. 3.G. this generotes qn
r-f sweep lor Chonnel 4. With the termincrton
switch of the 415 r-f cqble in the 300 0 posi
tlon, the signol is connected to the qntennq
terminols of the receiver, so thqt the signci
l_s. processed through the tuner ond i-f stcAes.
The desired sweep rqnge is selected o" 

-b*

fore by turning on the ADI PIX (39.75) mqrker
cnd the ADI SND Q7.2il mcrrker qnd cenrer-
ing the sweep on the oscilloscope.
When going through the tuner, however, the
setting of the fine tuning odjustment of the
television receiver will qffect the locqtion ol
the re-sponse curve with respect to the mcrrk-
ers. This is shown in Figure a.tge. The i-I foe-
quency nomencloture of the mcnkers is used
with the Chcnnel 4 r-I egtrivqlent in pcren-
thesis. With the fine tuning improperiy od_
justed, the mcrkers will n5t ofpe& ci the
proper points on the resporue curve. One of
the best wqys to odjust the fine tuninq is to
locqte the SOIIND (41.25 MHz) mqrker-iu the
sound notch on the response curve qs shown
ia Figure 4.168.

Additionql resolution can be obtcined by in-
creosing the output of the Model 415 ond crt
the sqme time increcsing the oscilloscope
sensitivity so thqt qn enlcrged portion of the
sound trcp region is visible on the oscillo-
scope qs shown in Figure 4.17 A.
Another effective method of obtoining qccu-
rcte odjustment o{ the receiver line tuning
control is to use the horizontql mcrrker dis-
plol ond odjust the line tuning of the receiver
until the sound mqrker is reduced to mini-
mum width qt the bottom of the sound fre-
grr_ency notch qs shown in Figure 4.178.
When this is done cnd il the response curye
is sotisfoctory, the pix mcrker cmd the
chromo mqrker will be ot opproximctely the
sqme level on eqch side ol the response
curve.

The CHROMA switch csn be tnrned on to
generate video sweep voltage qt the video de
tector of the receiver for checlcing olignment
ol the chromq cireuits. Once tf,e response
curve is locqted properly by use of tf,e re-
ceiver Iine tuning, oll cbromo olignment pro
cedures qre identicol to those d-escribed in
the IF function.

AOJ SilO

CHROTA
12.t7

{70.83}

A. Fine Tuning lmproperly Adjusted

Fisrure4.16r",%nnff:r1ffkr?,?s"s:1"I3t3*"j,*esponsec'rve.

B. Fine Tuning Properly Adjusted Using Sound
Marker for Reference

B. Enlarged Response Curve Using
Horizontal Marker Display

Adjust Receiver Fine fsning Control

A. Enlarged Response Curve Using
Vert ical  Marker Display '

Figure 4.17 Increqsing Sound Notch Resolution to
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4.2,6  CHANNEL 1O
(Figurea 4.18 snd 4.19)

The circuit opercrtion for this function is iden-

ticql to thqt described for CHANNEL 4, except

that the Channel I0 mixinq oscillqtor is com-
bined with the 44 MHz sweeP. This deveiops
qn r-f sweeP lreguency for Chqnnel I0 and
is opplied t6 the ieceiver qntennq terminols'
The' freguettcy relstionships- between the
Chonnel- 10 mcukers ond i'I mqrkers qre

shown in Fiqure 3.3. Chromq olignment con
be performei ss in the Chcnnel 4 position by
use o{ the CHROMA switch'

-t-
us -.lrEJ

Figure 4.19 Color TV Receiver Block Dioqrom for
CH l0 Function

Figt[e 4.18 415 Block Diclgrom lor GH l0 Function
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4 . 2 . 7  1 0 . 7  M H z
(Figures 4.20 ond 4.21)

The output of  the i0.7 MHz sweep osci l lqtor
is oppi ieci  to qt tenuqtor Q306 t iuough the
FUNCTION swrtch.  The I0.7 crystol  mqrker
is outomqt icoi ly energized. The L0.7 MHz
sweep signol is opplied ot the mixer grid (or
bose). Biqs is oppiied to the i-f ogc l ine if
specii ied. The i-f response qnd the demodulo-
tor "S" - curve cqn then be viewed bv use of
the direct  probe. The 100 KHz switch cqn be
used to odd 100 KHz mqrkers to the resDonse
curve to determine bondwidth. Figure 4.21 Typicol  F-M

S r A S

"r r'r5*r, tt"?333i:1""

+
USE OIRECi

Proo€

Receiver Block Diogrom

cIr'lr
t | fa I i c t

srfEt osc I
e irrrta I

F F - r t - v , 9 E O -  - l

O u ? 9 u ?  : ; .

|  { A t ( r  I
l a ) r o f g l

O ' h ,

utr€r
cs€rt -l"cr

: s .

L A t x € t

 | .9Lr T UO€

G B
I . r -
O Of,O

I
F;;Fr-l
I qr"qJY I
I r.rt tt€r I
t - l

I
t  s l r

l .  : l ! :

Figure 4.20 Model 415 Block Diogrom lor 10.7 MHz Function
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3l
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r3
r l

Figure 5.1 Front Ponel Controls ond Outputs of Model 415
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5.0

5 . 1

OPERATI N G

U S I N G  T H E  M O O E L  4 1 5
S W E E P /  M A R K E R  G E N E R A T O R

C O N T R O L S  A N D  O U T P U T S

Figgre 5.I shows the front pcnel controls
ond outputs oI the Model 415. All the control
f unctions ond outputs oI the Model 4l S hove
been described or referred to in the preced-
ing sections of the mqnuql. They i"itt be
listed here with o brief description of ecch.
Complete operating insEuctions cre given
following the description ond conkois.-

MARI(ER SWITCI{ES

PROCEDURES

14. 100 KHz MKR switch-This switch is used
to odd q trqin of markers hoving 100
KHz lreguency seporotions to ony of the
i-f mqrkers crs well crs the 10.7 [o.fz
crystol-controlled mqrker. The 100 KHz
fecrture should be used with only one
mqrker at o time.

15. TO SCOPE VERT INPUT jcck-The oscil-
loscope verticql input signcl is tqken
from this jock.

16. VERTICAT NORM/REU switch-Selects
the polcrity of potterns viewed on the
oscilloscope.

17. DIRECT icck{onnect direct ccble (crc-
cessory) to rhi-c jock.

18. MARIGR AMPUTUDE control - Adjusts
mqrker height cs desired.

19. PROBES (DEMOD/DIRECT) switch

:,*ii,'la::HJi: *"frr*ilff "iT:;
tern crmpiifiers.

20. DEMOD jock Connect Demodulqtor
Probe PR-lsl to this jack.

2r. MARKER DISPLAY ffERT/HORIA swirch.
Selects verticql or horizontol mcnkers.

22'::f'*:{}"#fi'f,T.l;"hffi:i:;

23. HORIZ SWEEP NORM/REU swilch. Se-
lects direction of horizontol sweep.

24,26,28. BIAS jocks - Connection points for bios
tqke-offs.

2s' 27 ' "';"T#fr51",;*;"ffr chqssis sround

2s' -''Jofyi'i*:il:$l 
,'i:"f:'J",s: bios

T|TLE rREA.
SPARE MKR Optionol
ADI PIX 39.75
souND 41.25 (4.s)
CHROMA 41.67 (4.08)
CHROMA 42.17 (3.s8)
CHROMA 42.67 (3.08)
TUNER 42.75
44.00 MlIz 44.00
45.00 MHz 45.00
PIx 45.75
ADI SND 47.25
100 KI{z 100 ffiz

LIGHTS

No
Yes
Yes
Yes
Yes
Yes
No
No
Yes
Yes
Yes
No

I-F RESPONSE curye mqrker tights.

CHROMA BANDPASS curve mqrker lights.

CENTER FREQUENCY scole - Indicqtes
ceater frequency of sweep oscillotor.

CENTER FREQITENCY control - Adiusts
the center frequency of the sweep oscil-
lcrtor.

SWEEP WIDTH-Adjusts the sweep rqnge
of the sweep oscillcrtor.

CHROMA ON,/OFF - Used to energize
pix corrier oscillator for chroma circuit
olignment.

FUNCTION switch--SelecG desired output
signol.

RF - IF - VIDEO ATTENUATOR-Conbols
the level of oll sigmols appecring ot the
RF - IF - VIDEO OUT io"k.

POWER ON/OFF-Turns fte rrnit on qnd
off. Beccruse the 415 is completely solid-
stqte, no wqrm-up rirns is regrired-

POWER ON,iOpp PILOT-Indicotes thot
unit is on.

75l300-ohm switch (On r-I ccble termin-
oting pod) - Selects proper cqble ter-
rninqtion for olignment task being per-
formed.

RF - IF - VIDEO OUT jock-All signol'our-
puts mode ovqilcble ot tlris jaCk.

30. BIAS SLTPPUES - 0-25 Ql ourput
odjustments.

31. BIAS SLTPPLY - C50 V output
odiushent-

32. EXT MARKER IN jock-Provision lor in-
jecting externcrl mcrker. Ccn be used
with internql mqrkers.

INTERNAT ADIUSTMENT-R99, low frecJuency con-
pensotion (See Figue 5.8). Used il n-ecess-cry to
correct tilt erors cqrlsed by poor low freguency
response oI the oscilloscope.

ACCESSORIES-The accessories used in the set-up
of Figure 5.2 cmd in the cligrnment instructions to
follow cre showa in Figure l.l (Repeated). The
ccble nunbers are shown in Figure 5.2.

2.

3.

4.

5.

6.

7.

8.

9.

I0 .

I  l .

t2.

voltoge

voltoge

t3 .

4t
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5-4911 Red Bias Lead (3 ea.)

5-4918 l-F Load Block (2 ea.\

S-4912 Black Ground Lead

5-4916 Mike Connector with Banana Plugs (2 ea.)

54915 Cable with
(Black and

10K Ohm lso lat ing Resis tor
Yel low Terminals)

PR-151 Demodulator Probe

R-F Cable with Buil t- ln
Termination (75 or 300 Ohms)

. i u
il

*i
+
lr

\ vr-..z

t - /
Y

--t I

Figure l.l (Repeoted) Accessories Furnished with the Model 415
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5 .2 ESUIPMENT INTERCONN ECTION AND
SET.UP PROCEDURE

The interconnection set-up of Figure 5.2 is
typicol of thot required in olignment work
ond opplies for oll procedures outl ined lqter
in the monuqi. Becquse numerous refer-
ences qre mode to this section ond to Figure
5.2, the inlormqtion is repected ot the end
oI the mqnuqi in fold-out form qs q conveni-
ence to the user. Pertinent informotion {rom
Section 5.3 will qlso be included. Proceed qs
follows:

Arronge TV chqssis, Model 415, oscii lo-
scope ond VTVM so thct oil ore reodily
qccessible for odjustment os required dui-
ing the olignment procedure. ReIer to Figure
l.l (repected) for interconnecting cqbleJfur-
nished with the Model 415.

Turn the Model 415 POWER ON. OFF switch
to ON. Connect qn S-4916 cqble between TO
SCOPE HORIZ iNPUT jock of the Modet 4ts
ond the horizontql input terminqls of the
oscilloscope. Set horizontol sweep selector
s_w-itch on scope to the externol position.
Adjust scope horizontql goin for 

- 
desired

trqce width.

Connect the other S-4916 coble between TO
SCOPE VERT INPUT jock ond the verticol
input terminois of the osciiloscope.

Connect the block ground leod (54912) be.
tween the TV receiver chqssis ond one o{
the ground jocks in the Model 415 biqs
section.

Connect the 5-4915 cqble between the DI-
RECT jock of the 415 qnd the video detector
test point o{ the receiveu the leod with the
yeliow insulqtor is connected directly to the
video detector test point qnd the leod with
the blqck insulqtor 1o ground. A l0 K ohra
resistor is built into this cqble for isolstion.
The isolqting resistor specilied by the mqnu-
fscturer is not reguired.

Connect the PR-lSl Demodulqtor Probe to
the DEMOD jock of the 415. The connection
of the demodulotor probe to the TV receiver
depends on the olignment tqs.k being per-
lormed.

Connect the TP-41 r-I cqble to the RF-IF-
VIDEO jock. Connection of this ccble to the
receiver is qlso determined by the olign-
ment tosk being perlormed. It will be speci-
fied for eqch olignment function.

Beiore connecting the biqs leqds to the tele,
vision receiver, preset the biqs voltcAes ot
the Model 415 using the VTVM, qnd 5e cer-
toin thot the polorities of the bics voltoges
crre os specified. With the television receiver
fgnctioning, connect the required bics leqds
(S49ll) to the television receiver aad set
tfe -v-gl-tgges to the specified vslues using
the VTVM.

5.2.4

5.2.5

5.2.6

5.2.7

5.2.8

0 c x  y o o € L . t t
soLr0  s r lT€

stE€P/rrRt€i 6Ex€rlTot

D D-D-a a n
1 _ t _ Z l

@_-Q,@

5 .2 .1

s.2.2

5.2.3

tS0L t to l
T i l r |s fot r€ i

( u s € o  t F  s E r  t s
r t / l i s F o n  T E t L E S S I

t F  c ^ l L €

t F  l 9 C  S r A s

lELfVrSrOr.

(ca8LE r{o. s4912)
r F  A C C  t r A 3

(CA8LE tro s49il)
C X R O I A  T I A 3

PRO!€ t ro t E s t  P o r x r t
(caaLE no.PR-15t ,

ct  PRO!€ ( OETECIOR
(caBL€ tro s4glgl

xor tzo i
(cla|.E no. s4

Figure 5.2 Eguipment Interconnection
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5.2.9 Most prelimincry alignment procedures sug'
gest thct the horizoatal output cirsuits of the
TV receiver be disobled to elimincrte hori-
zontql hequency interlerence during crlign-
lent. This is not necessqry when using the
Model 415 beccnrse c 15,750 Hz filter hcrs
been inserted in the signol pqth to the
SCOPE \IERT IMUT jock which reduces
cmy horizontcrl heguency 

"grrcss" to negli-
gtbl" level. Other alig''"'snt set-ups require
removql of the horizontcrl output tube (or
trrrnsislst), or opening the ccthode leod o{
the horizontql output tube iI q series heqter
string is used. lbe B.- Iine must then be
locded with erteraql resi:stors to compen-
scte lor the decrecse in &ain. (DO NOT
DISABI^E THE HOTZONTAL OUTPUT CIR-
CUTT BY REMOVING TIIE PI^ATE CAP OF
TIIE HORIZONTAI OUTPUT TIJBE. This will
cquse cxcessive screen dissipcrtion qnd mcry
penn(mently dmoge the tube.).

NOTE
The user must k""p is rnind the lqct thqt,
with the borizontal cirqrits opercrting, tbe
boosted Bf voltsges qre present cs well
qs the high voltcge which is 25,000 volts lor
color receivers.

5.3 USE OF MODEL 4T5 CONTROLS

As ourlined iB Pcr 3.8 crll mcnkers cre crvail-
cble on qll swqep vrvng€s, ercept in the 10.7
MIIZ position in which only the 10.7 MHz
mcrker cmd the 100 ffiz mcnkers ore crvcril-
crble. Beccnrse post iniection ls used, the
mcrkers cre visible on the oscilloscope trace
regcrdless of whether or not q receiver re
spoDse curve is being viewed. Some geD-
erirl rules lollow.

5.3.f Alwcrys set SWEEP WIDTII conrol qt mca-
imum clockwise wheu setting up.

5.3.2 Turn on the ADI PIX (39.75 MHz) mcsker
ond the ADI SND Q7.25 MIId mqker. Use
the CEIiITEB FREQT ENCY control to center
the sweep pcttern qs showa in Figure 5.3.
Witb rhis ssflisg the entire i-f response will
be included in '\is lqage Figtrre 5.4).

Aq, 90
a7.23

Figure 5.3 Centering Sweep Bcmge by Use of
ADI PIK cmd ADI SND Mcrrkers

5.3.3 The HORIZ SWEEP switch of the 415 cqn
be used so thqt the direction oI increosing
Irequencies con be selected qs desired. Us-
uolly, increosing lreguency foom left to right
qcross the scope troce is prelerred crs shown
in Fignre 5.4.

Figure 5.4 Receiver I-f lggpg1rse Between ADI PIX
ond ADI SND Mcrkers

5.3.4 The scope pcttern polcrity ccrn be selected
crs desired or qs showu in the mcmulqcttu'
er's instructions by use of the \fEP.TICAL
switch.

5.3.5 Depending on the cliginnent functions de
sired, the crppropricrte mqkers cre selected
Ior relerence. For ercmple Figrre 5.5 is o
tlryicol mcrker ditploy for i-f olignment-

5.3.6 The mcnkers cqn be tilted to o horizoutcrl
position by use oI the MARKER DISPLAY
i*itcl os ihown in Figure 5.6. The MAnKm
AIUPLIT{IDE control co be odiusted to give
the best compromise between verticsl crnd
horizontol mcrker size.

NOIE:
II no response curve is being observed in
conjunction with lhe mcrkers wheu the
MARKER DISPLAY switch is in the HORIZ
position, the mcrkers will disappecr in.to the-bose 

line qnd will not be evident. Alwcrys
check the position oI rhic switch when there
is cm crppceut loss of mcrkers.

ono|^
12.,? Ptx

45.75

AOJ PI(
39.75 AO' SM)

47.23
s(lnl,
ar25

AOJ PIX
:r9.t!
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Figrure 5.5 Typicol I-F Besponse Curve with
Mcrkers Added
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5.3.7 U cr smqll portion of the overqll response
curve is to be viewed, turu on the mcskers
in the creq offected rtttd slowly decreose
rhe sweep width (swEEP WIDTH coatrol
counterclockwise) ond odjust the CENTER
FREQUSfVCY control to k""p the relerence
mcrrkers on the oscilloscope screen. For ex-
omple iI the chromq r"td sound regions of
the i_I curve 61re to be exc,rnined, the i_f
response would lirst crppecr cs in Figrre
5.74. After deczeasing the sweep width ord
recentering the sweep, the portion of interest
would cppec qs in Figrre 5.78.

5.3.9 When setting up use only the signol level
reguired to obtcin the peok-topeck response
omplitude given by the monufscturer. II the
oscilloscope being used hqs o calibrqted
scqle, the peok-tepeok pattern mplihrde is
reqd directly beccruse there is unity gcrin
tbroqlh the sigrnol processing circuits of the
415. ff no qplitude tirnil5 cre given, ycrry
the ATTENUATOR couhol cmd observe the
reslrcruie pcttern. Set the ATTENUATOR in
the middle of the rcurge over which the pcrt-
lsnx rrmplitude vqries without distorting.

5.3.10 When performing bcp cmd i-f kansformer
preclignment using the modulated mcrkers
clwcrys use the yninirnqgl signol reqprired to
efive _q sotisfqctory indicqtion. Using exces-
sive level" -.ry desensitize the receiver qnd
give extremely sluggish tunitg indications,
pcticulcrly on trcrp clignnents. If additionol
sensitivity is reguired in bop olignment, the
i-f bios voltoge Ecry be reducedlo inczeqse
the i-I gcrin.

CHROT'A
4 2  t 7 Ptx

.15.75

AA'Pu(
39.75

sqJro
4t  25

AOJ STO
1 7  2 5

Figue 5.6 Response Curve oI Figrre 5.5 with
Mcrkers Tilted

5.3.8 Although oll mcrkers cqn be used simul-
tc'rteously, use only the mckers reguired
for q given rrlignrnent procedure to crvoid
crny possible confusion.

Full  l -F Response with Chroma and
Sound Markers Mded

Unless chromq cgcq!_glignrnsnl is being
performed, keep the CIIRO-tvtA switch in tha
OFF position.

5.3.12 The window cqlibrqtou beside the CEIiITER
FREQUENCY odjushent is c rough gride
in presettiog the center foeguenry of the
sweep_ oscillqtor lor q pcrrticulcn a-ligrument
procedure.

B. Sweep Width Reduced to Show Only Sound
and Chroma Portion of t-F Response

5 .3 .1 I

I qz.et

I  ooo
ClnflA I 12.tr

I (3.58r
| +sz
\ (. o8l

rz.ez\
(3.o0) |

,11;JrlenorA
.'..2 I
l4.o8l/,

soul)
4t.25-
(r5l

souo
1l-25
(..51

A.

Figure s.7_Using Sw99p Width Control to E"lcnge
Portion of If Reslrcnse Cnrve

{5
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5.4 COMPENSATION FOR POOR LOW
FREOUENCY RESPONSE OF THE
0sclLLoSCoPE

5.4.1 If the operotor is using on oscilloscoPe hqv-
ing Poor low lreqYelc)f -r€sPonse in con'

luiciion with the Model 415, erroneous tilt
wiU Ue introduced into the response potterns
which is q lunction of the oscilloscope itself
rsther thqn being s lunction of the television
receiver which is being oligned. The Model
415 hss crn internql odjustment which is
used, when required, to compensote for poor
low freguency resPonse of the oscilloscope.
The lrequency comPensqtion odiustment
m-99) is locqted on the printed circuit bocsd
inside the Model 415 cnd is occessible by
opening the top cover of the unit. The locq'
tibn of lhis "ot ttol is indicqted in Figure 5.8.
Normcllly, when no comPensqtion is required
this control is set to the exEeme lelt position
qs viewed foom the front of the unit" The
Model 415 ls shipped from the foctory with
the control in this Position.

5.4.2 The most effective wcry to perform q com'
pensotion crdiustment is to lirst obtqin qn i'f

A. Presentation of Osci l loscope Having Poor
Low Frequency ResPonse

Figure 5.9 Correction of Pcrttern Tilt Using the
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resPonse curve on the osciiloscope^ os out-

lindd in the preceding Pcsogrqphs' Once the

response c*t'e hqs-5een obtqined switch

the horizontol sweeP seiector of the oscillo'
scoPe to qn internoily generoted sweeP
po"itiott, ond use q low sweeP rqte so thqt
severol IF resPonse curves ore rePeoted
on the oscilloscbpe troce qs shown in Figure
5.9A. Use line sync.

5.4.3 If the tilt observed ot the bose line is exces'

sive, siowly odiust comPensqtio-n- control
R-99, turnini to the right oi viewed from the

lront of the-Modei 415' unti l the ti l t is cor-
rected qs indicqted in Figure 5'9B'

NOIE:

U no comPensstion is required or if the

Model 415 is to be used with severol scopes'

lor exomple, in cr lar99 television- repoir
,hop, thii control should be turned to the

extrlme left (no comPensqtion) position
*h.tt the test set'up is dismontled or iI the
415 is used with cnbther scoPe. If the Modei
415 is to be used continuously with o pcrtic-

ulsr oscilloscope the compensotion conbol

moy be optimiled qnd left in this position'

R.99  (LOW FREQUENCY
COMPENSATI  ON
CONTROL)

FRONT OF
M O D E L  4 I 5

Q , -o  ( . ' /
Hbt

t-:r-F

482-Ol9-s-oo l

"?Yf''

Figure 5.g Locqtion of Low Freguency Compensstion Control G'99)

REPETITIVE I .F

, B . O s c i l l o s c o p e P r e s e n t a t i o n w i t h C o m p e n s a t e d
Low Frequency ResPonse

Model 415 Low Frequency Compensotion Control (R-99)

ManualsPlus.com

https://www.manualsplus.com/


5.5

5.6

5.6. I

U S E  0 F  1 0 0  K H z  M A R K E R S  l N
T E L E V I S I O N  A L I G N M E N T

When used in conjunction with the stqndqrd
4I.5 morker f requencies,  the 100 KHz morker
funct ion provides o uselul  method of  deter-
mlning frequencies other thcln the exqct
crystql-controlled mqrker frequencies pro-
vided in the Model 415. When the 100 KHz
MKR switch is turned on, q string of mqrkers
with 100 KHz seporotions is superimposed
on the stqndqrd mqrker qs shown in Figure
5.10. A crystol reference mqrker must f irst
be selected; in other words the 100 KHz
mqrkers connot be generoted unless used
in coniunction with q reference morker in
the iI rcmge. Becouse the 100 KHz moduiq-
tion is qdded to every mqrker which is
being disployed, it shbuld be used with
only one mqrker ot q time. First, estqblish
the direction of increosing sweep frequency
by using severol mqrkers, iI necesscrry, ond,
then, to mqintqin convention, set the HORIZ
SWEEP qs required to select increqsing {re-
gpency lrom left to right on the oscil los-ope.
Then, using oniy the reference mqrker' in
the lreguency region of interest, turn on the
100 KHz morkers ond reduce sweep width
qs desired to disploy the desired- sweep
rcrnge crs in Figure 5.t08. This feqture il
extremely useful in the olignment of Auto-
mqtic Fine Tuning circuits qs outlined in
Section 9.2 of. this monuol.

U S I N G  T H E  S P A R E  M A R K E R
OSC ILLATO R

This osciliqtor stoge is energized by the
SPARE MKR switch. The priricry purpose

of this oscillqtor stoge is to provide qn sddi-
tionql crystol-controlled marker oscillqtor
in the event thqt q user does extensive
olignment work in sets which reguire o
specioi olignment freguency. This is true in
trqp freguency olignments; for excmple,
some Motoroiq and Philco sets have trcrp
frequencies of 35.25 MHz qnd 38.75 MHz
respectively.

The oscillqtor circuit will occept q thLd
overtone crystol in the 35 MHz to 50 MHz
ronge. The crystcl pin receptqcles provided
occept o crystol in the HC 25/V holder
which hqs .040" diqmeter pins. Crystols in
other holder configurotions must 5e wired
into the circuit. For best freguency correlo-
tion, the c_rystcl frequency should be speci-
fied with 32 picofcrqd locd ccpccitonce.

5 .6 .2  USING THE SPARE MARKER OSCILLATOR
AS A VARIABLE FREOUENCY SOURCE
Although the primcrry function oI the SPARE
MIG oscillqtor hqs been outlined in pcro-
grqph 5.6.1, the vqriqble freguency felture
cqn qiso be used efiectively iI c non-stqnd-
crrd mqrker lreguency is desired cnywhere
in the i-f sweep rqnge oI the Model nlS. Ttre
spore mqrker oscillqtor can be converted to
q vqriqble frequency oscillqtor by perform-
ing minor circuit modificotions. Adjustment
oI the SPARE MKR oscillqtor for crystql-
controlled operotion qs well qs the modificcr-
tions lor operotion qnd cqlibration cs c
vqricble freguency oscillator cre covered in
the ADIUSTMENTS AND MAINTENANCE
section of this mcrnuql.

A. l -F Marker  wi th 100 KHz Markers Added B. 100 KHz Marker Display at Reduced Sweep
width

Figure 5.10 Using 100 KHz Morkers with I-F Reference Mqrkers
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6.0 TELEVISION RECEIVER ALIGNMENT USING
THE MODEL 415

It is tbe purpose of this section to outline o

standqrd opitooch for the vqrious olignment
Iunctions. First, it is importqnt thot the tech'
niciqn develop conlidence in his eqlipment
and procedures- Next he must be clble to in-
terprLt the resPonse potterns obtoined crnd
deiide which receiver-sections reguire olign-
ment qnd the extent of the reguired olignment'
In some repqir cqses oil thqt is required is thot

the techniliqn sotisly himself thot receiver
olignment is not the bosic problem (qiignment

ver-ilication) before he proceeds lurther in
anolyzing the set. Agoin, conlidence in the
procedure is q must.

The techniciqn must qlso reqlize thot olign-
ment qlone is not the universcrl cure for poor
picture guclity. Before he evqluqtes the effect
bt otig"ient on the picture quolity h.e must be
sure [trat the convergence, Purity, focus and
high voltoge regulqtion cre pro-perly set, qnd

th6t the slt hos been properly degcussed'
He should qlso eliminote the possibility of
interlerence lrom other test equipment'

The lollowing outline will be used:

6.0.I Connect the Chonnel 4 or Chcnnel I0 signol
foom the 415 to the qntenncr terminqls of the
television receiver. Set the r'f ccrble terminot-
ing pod switch to the 300-ohm po-sition' Apply
bi;; os required to the tuner, i-f ond chromo
sections.

6.0.2 observe the i-f crligrrment qt the video detector
ond the chromq clignment qt the output of the
bondposs crmplifier or ot the demodulqtor in-
put ond comPcre them to the mcrnulqcturer's
gurves.

6.0.3 Bcsed on the results obt"i'led in 6.0-2 the tech-
nicicn will decide iI touch-up olig"'nssl .t
complete reclignmelt is reguired- In some
cqsel, Step 6.0.2 will iDdicqte thcrt alignment
is not regtrired.

6.0.4 A touch-up cligrnment procedure will be out-
Ulxed.

6.0.5 A detciled olignment procedure will be out-
lined.

6.0.6 Actucl crligrnment procedures oI vqrious tele
vi:sion receiver mqnulacturers will be included-
These will be occompo,ied by detciled in'
stnrctions on how to use the Model 415 to
perlorm the indicated cligament steps.

6.0.7 A condensed work gurde will be outlined for
reference. This gnde will include reference to
instuction pcncg6cphs in the rncrrgqJ for q
porfculcr task qs well crs q stondcrd operct-,
ing procedure for setting uP cnd performing
the tcrsk.
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6 . I  S I M P L I F I E D  P R O C E D U R E  F O R  D I A G N O S I N G
N E E D  F O R  A L I G N M E N T

(The test set-up of Figure 5.2 qnd the set-up
instructions of Pqr. 5.2 qPPIy for the following
procedures.)

6.1.1 Reler to the mqnufocturer's service mqnuql or
the SAMS instructions. Reod the complete
olignment section. Note the locqtion ol oll
signol iniections, biqs ond signcl output
points, porticulorly for the specilic alignments
lo be per{ormed. Note the requirements, if
qny, for speciql lood blocks or detector cir-
cuits. Two i-f load blocks qre included with
the Model 415 occessories ond the PR-l5l De
modulqtor Probe is odequqte for all r-f, i'f qnd
videolchromq demodulotor reguirements- The
75/300 g switch on the r-f coble terminoting
pqd eliminqtes the need fo_r ge-1er_qtor'to-
ontennq motching networks. A I0 K ohm isq
loting resistor is included in the direct cobie
furnished with the 415, so thqt no isoioting
resistor is required when connecting to the
video detector test point.

6.1.2 Check the bics reguiremnts for olrerqll olign-
ment (input qt antennq). Preset the 415 bios
supplies to the opproximote voltage require
ments using the VTVM. Connect the biqs volt-
oges qt the indicoted points. A1t t:! ogc_ ond if
ogc bics crre usuctlly specified. Use the 0-25
Volt supplies lor these opplicotions- tf a color
set is being evqluqted, locqte the color killer
bios point and qPPly the specified biqs. ffhis
is usuolly specified in the chromo olignment
section.)

6.I.3 Connect the direct cqble to the specified video
detector test point.

6.1.4 Connect the PR-lSl Demodulqtor Probe to the
chromc bondposs test point. This is usuolly
ct the output bf the bondposs omplifier. Note
the specified position of the color level snd
brightness controls of the television receiver
qnd set them cccordinglY.

6.1.5 Set the IF - RF - VIDEO ATTENUATOR control
to miniraum (mcrximum counterclockwise).

6.1.6 With the impedcrnce ".I*to, switch of the r-f
cable terminqtion in the 300-ohm position, con'
nect to the qnteans terminclls of the receiver.

6.1.7 Set SWEEP WIDTH at morirnum. Turn on
ADI PIX (39.75) ond ADI SND Q7 -2$ mcrkers
ond use MARKER AMPTITUDE control to set
mqrker cmplitude os desired. Using t!.
CENTER FREQUENCY odiusEnent, center the
sweep on the oscilloscoPe screen cs in Figure
5.3.

6.1.8 Set the chqnnel selector of the television re'
ceiver to Chqnnel 4 ond set the FUNCTION
switch of the 415 to the CH 4 position. (Chcrn'

nel 10 mqy be used if Chonnel 4 is not con-
venient.)

. i

: l
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6.1.9 Plqce PROBES switch in DIRECT position qnd
mqke sure CHROMA switch is in OFF posi-
tion.

6.1.10 Slowly increqse the output oi  the Modei 4I5
by turning the ATTENUATOR controi in o
clockwise direction unti l q response pottern
of the speci{ied peok-to-peok omplitude is
obtoined.

6. l . l l  Turn on the SOUND (41.25),  CHROMA (42.17)
ond PIX (45.75) Mqrkers. Use the Iine tuning
os required to center the sound marker in the
sound notch of the response curve. Reler to
Figure 4.164, qnd 4.168 (Repeoted) for incor-
rect qnd correct odjustment of the receiver
fine tuning.

Additionql resolution con be obtqined by in-
crecsing the output o{ the Model 415 qnd ot
the sqme time increosing the oscilloscope sen-
sitivity so thqt cln enlorged portion oi the
sound trop region is visible on the oscilloscope
os shown in Figure 4.L7 A (Repeoted).

Another effective method of obtoining occu-
rote crdjustrnent of the receiver fine tuning con-
uol is to use the horizontql mcrrker dilplcy
ond cdjust the line tuning of the receiver until
the sound mqrker is reduced to minimum
width qt the bottom ol the sound freguency
notch qs shown in Figure 4.L78 (Repeoted).
Turn on the remoining CHROMA mqrkers
(41.67 MHz snd 42.67 MHz), the ADI PD( (39.75
MHz) mqrker crnd the 44.00 MHz ond 45.00 MHz
relerence mankers. The morkers should cp
peqr opproximotely qs shown in Figure 4.6.
Compcre the curve obtqined qt this point
ogoinst the mqnulqcturer's.

Slowly reduce the sweep width while using
the CENTER FREQUENCY control to keep the
sound qnd chromq mqrkers on the oscillo-
scope trcce qs shown in Figure 5.7B (Repeoted).

Figure 5.78 (Repeated) Sweep Width Reduced
Show Only Sound ond Chromq Portiqn ol I-F

Response

CHROIIA
4 : . 1 7

(70 .83)

A. Fine Tuning lmproperly Adjusted

B. Fine Tuning Properly Adjusted Using Sound
Marker for Reference

Figure 4.16 (Repeoted) Setting Fine Tuning Using
Sound Notch of Response Curve. (Chonnel 4 Mqrker

Frequencies Shown)

Enlarged Response Curve Using
Vertical Marker Display

Ptx
45.75

(67.25)

SOUNO
4t .25  _

( 7 t . 7 5 )

AOJ SND
47.25
(65.75)

A.

ce ez\(3.08) 
I

,Tt'; I 
cHRoMA

4 t 6 z  I
: 4  0 8 ) /

sou{o
4t.25
1+.5) B. Enlarged Response Curve Using

Horizontal Marker Display

Figrure 4.17 Bepeoted) Increasing Sound Notch
Resolution to Adjust Receiver Fine Tuning Control
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6.1.12 Turn the CIIROMA switch to the ON position.
Notice thct the ctuve is the sqme os in Figure
5.78 except the direction oI sweep is reversed
qs shown in Fignre 6.1.

Mooy lest procedures specify o signol levei
odiuitment crt this point prior to checking the
overqll chroma resPonse. Usuclly the d-c
level ot the video detector test point is speci-
fied when perlorming chromo clignment. This
is done by connecting the VTVM to the video
detector tesi point through qn isolcting resistor
(10 n ond cdiustiDg the qttenuotor oI the gen-
erqtor to obtcin the reguired d-c level ot this
test point.

Figure 6.1 Reversal ol Sweep when CHROMA
Switch is Tnrned On

6.t.13 Switch the PROBES switch to the DzuOD
position. Tbe chromq bondposs resPonse
curve should now be observed on the scrsen
with the mcrkers trs ghowu in Figure 4.9 (Re
pected). Depending on the output polcnity oI
the video detector diode, the polority ol the
chroma response obtoined ruay be inverted
with respect to tbe i-l response curve. If it is
wighed to view the curve with opposite polcn-
ity, place the VERTICAL switch in its qlternqte
position.

6.1.14 Adiust the Model {15 output so thot the peak-
topeck vqlue of the chromcr response cunre is
as apecifi"d by lhe mcmulscturer, iJ the dc
level odiusbent oI the video detector is not

Figrure 4.9 (Repected) Chroma Bcndposs Response
Curve

specified. If no peok-to-peqk volue is given,
observe the curve os the 415 ATTENUATOR
control is vqried. Set the 415 output in the
center oI the rcrnge over which the response

. curve omplitude chonges without distorting.
Compore the curve obtqined with the mqnu-
fqcturer's.

6 . 2  A N A L Y Z I N G  T H E  R E S P O N S E  C U R V E S

6.2.1 In the cqses cbove, the techniciqn must now
determine iI the curves obtoined are scrtisfoc-
tory or iI the set must be reoligned. If it must
be reoligned, to what extent? Is c touch-up
reguired or o complete reolignment?

Figure 6.24 shows c typiccl mqnufachtrer's
i-I response curve qnd Figure 6.28 shows ct
typicol chromq response curve. Notice thot
the relerence mqrker locqlions cre shown with
given tolerqnces. This meons thqt the response
curves obtoined mqy vqry within these limits
qnd still give sqtislqctory performqDce.

Figure 6.3A qnd 6.38 show some allowqble
vqriqtions bqsed on the limits of Figure 6.2.
The technicion musl therefore evqluqle the
response curves obtained with the sllowcble
tolerqnces in mind. If tbe curves fall within
the limits indicoted, no olignment is reguired.
Il il is decided thqt the set should be oligned,
then the extent of clignment must be deter-
mined. II the response curves ore mcrginol qt
severql or qll points, but are still recogniz-
qble, a louch-up olignment csn be perlormed
to correct excessive tilts qnd to restore re-
sponse levels qt vqrious poiuts on tbe response
cunfes.

The qreqs to erqmine qside from tilt qc:oss
the top of the curve se the qrecls of the trop
freguencies such crs sound cnd odiocent
sound, qnd the pix qnd chromcr mcrkers st
the 50 per cent reference points ou the curve.
U a trcrp hos been detuned towcrd the center of
tbe response curve, it will pull the overcrll re-
sponse downwcrrd. For excnaple, il the sound
trop were tuned necu the chroma frequeDcy,
the curve response qt the chromq freguency
would be as shown in Figure 6.4 below.

Ptr
(45.?51

SOUNO
(4t .23)  - AoJ Silo- 

(4?. ?5)

CHROITA
F a . t 7 l

Figure 6.4 I-F Response with Sound Trcp Tuned to
Chroma Frequency
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42.67
MHZ - i

I
I
I

4 5.OO

I 
MHZ

I
i
I

45.OO MHZ

r_ 3.59 MHZ

I 'ALLEY I-t5 0h MAx I
ilLr roTc MAx 

I
4 . 5 0

+.so Mlu -l

B. Chroma Response

Figure 6.2 Typicol Manufoctuler's Response Curves with
Allowqble Vqriqtions Indicqted

42.67 Urt 
l

SOUND -J

3.O8 Urt -l

ADJ SND

CHROMA -

A. l-F Response

Figure 6.3 Response Curves

3 o 8 M H z  

]
9A/o *l0oh.-

Typical Chroma Response Curve Showing
Tolerance Ranges of Response Levels

.- 85o/o

within Limits of Figure 6.2
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6.3

Reviewing the generol description of stogger-
tuned circuits in PcrcAiraph 2.2.2.1 ond Figure
2.8, the cwve will be tilted to one side or the
other if the coil which is tuned to the opproxi-
mcrte center oI the response curve is mis-
oligned. This is demonstrqted in Figure 6.58
crnd 6.5C. Also, if one of the outside tuned
circuits were tuned towcrrd the center of the
respoase curve, the curve would peok towqrd
the center with reduced bcndwidth ond exces-
sive gcin as shown in Figure 6.5D.

By reclizing the effects of mistuning of trops
crnd other hrned circuits, the techniciqn cqn
usuclly locqlize the mistuned circuit il the
crpproxirnote olignment hequency oI eoch cir-
cuit is given by the monuJqcturer. One method
ol obtoining this inlormqtion is to check the
olignment procedure thoroughly lor preclign-
ment instructions qnd cross-reference between
mqrker foegnencies and the tuned circuits to be
odiusted. Il c preolignment of trcrps qnd trqns-
{ormers is specili.d by the mqnufqcturer, most
or qll the informqtion reloting to tuned circuits
is included in tbot section. Generql bock-
gnound inlormstion for use in olignment is
given in the Iollowing porogrophs.

GENERAL ALIGNMENT INFORMATION
Belore proceeding with the clignment proce-
dures, some genercl bockground inlormation
is reviewed to ocgucint the techniciqn with
existing methorls and to point out certqin spe,
cilic points which cre importsut in olignment
but qre not clwqys emphqsized in olignment
procdures.

A Coils Properly Tuned

6 . 3 . I  L O C A L I Z I N G  A L I G N M E N T  P R O B L E M S
By exomining the output o{ the video detector
os well qs the output of the chromq bondposs
omplilier determine which of the circuits is
misoligneci. For exqmple, iI the i-f response
curve is sotisfqctory qs compqred to the mqn-
ufqcturer's woveforms ond iI the chromq re-
sponse curve of the scrme time is seriousiy
misoligneci then it is reosonqble to ossume
thqt the misolignment is confined to the
chromq circuits only.

If, however, the i-I response curve qs viewed
qt the video detector shows signs of severe
misolignment qnd if the chromq response
curve is olso misoligned, then the problem lies
with the i-f olignment portion of the receiver
qnd could qiso possibly include the chromq
portions. If a sepqrcrte sweep olignment of
the chromq circuits is outlined in the test pro-
cedure this will immediqtely give the condi-
tion of chromq clignment. Il o sepcrqte video
sweep olignment of the chromq circuits is not
provided, the most effeetive wqy to locqlize
the problem is first to restore the i-I portion of
the television receiver to proper clignment con-
dition qnd then recheck the chromq section of
the receiver. II only the i-f portion of the re
ceiver hqs been misoligned or is in need of
olignment then the reclignment of the i-f sec-
tion will correct both the i-f response and the
chromq response or, qt most, the chromq
section will require only q touch-up clignment.

B. Center Frequency (Tilt) Coil
Tuned to Low End of l-F Response

D. Low Side Coil Tuned to Center
of l-F Response Curve

C. Center Frequency Coil Tuned to
High End of l-F Response

s2

Figure 6.5 Typicol Response Curves Showing Effects of Misolignment of Tuned Circuits
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Block  and  Demodu la to r
Tuner  L ink  Ad jus tment

necting the output of the tuner with the first
i-f stoge on the television chqssis. A tuninq
odiusbent is provided qt eoch end of the
tuner link to obtqin q desired overqll response-
One odjustment of the tuner link is locqted ot
the tuner proper cnd is the tuning odiustrnent
of the mixer output circuit. Tbe other tuning
odiustment is locqted ot the input to the first
i-f omplifier. In television receivers employing
vqcuum tube i-f cmplifiers, the lollowing pro-
cedure is generolly specified.

The output circuits of the first qnd second i-f
omplifiers crre shunted by cr capocitor qnd
resistor in series to grround. The ccrpocitor
(usuolly <r .001 MFD or .0015 DIFD volue) is
selected to bqve q low reqctqnce of the iJ fre
quency of the receiver qnd the resistor is of cr
low vqlue to swcurrp out the selectivity of the
output circuit of the first i-f cmplilier. Mcmy
olignment procedures indicste the use of q

single ossembly which includes both looding
blocks cnd q detector circuit qs shown in
Figure 6.6A. The Model 415 qccessories in-
clude two i-I lood block cssemblies consisting
of o copocitor crnd q resistor in series. In oddi-
tion, the PR-151 Demodulqtor Probe is used for
oll demodulqtor lunctions. Therefore, the diq-
grqm of Figure 6.68 indicqtes q circuit eguiv-
qlent to thot shown in Figure 6.64. Because
the output circuit of the lirst i-f omplifier hos
been swomped by the oddition ol the lood
block, the demodulqted response observed
ocross the lood resistor (in this cqse being 180
ohms) is essentiolly the overqll response foom
the mixer output circuit to the input of the first
i-f omplilier or, octuolly the overqll response
oI the tuner link. Figrre 6.7 indicates c typiccl
tuner link response surve with the significont
mcrrkers odded. In most cqses the link odiust-
ment on the tuner qffects the high frequency
side of the response surve qnd the cdjustment
ot the i-f input qflects the low fregr'renry U2.17
MHz) side.

AoJ SXD
( .17 .23 )

Figure 6.7 Tuner Link Response Cnrve with
Mcskers Added

i ?  r L l r f  a t

Ir - - - -
I+

A. Typica l  l -F Load
Assembly Used for

T O  P L A I E  T O  P L A T E
o F  r s  T  r - F  O F  2  N 0  t . F
A T ' P L I F I E  R  A I P L I F I E R

B.  Us ing  the  PR-151  and  l -F  Load  B locks  fo r
Tuner  L ink  Ad jus tment

Figure 6.6 Detector Lood Blocks Required for Tuner
Link Adiustment

If, a{ter completing olignment o{ the i'f section
oI the television receiver the chroms resPonse
still indiccrtes misolignment, then this portion
should subseguently be oligned. Finolly, if
the olignment procedures do not correct the
response, the possibility of o delective circuit
must be considered.

6 .3 .2  ALIGNMENT METHODS
It is unfortunqte thct in the television industry
ct the present time there crre mqny methods oI
perlorming complete olignment oI i'f qnd
chromq circuits in television receivers. Mqn-
ulqctlrrers specily methods which sometimes
cne unique to their pcrticulcn sets. As men-
tioned in the introductory portion of the man-
uol the best oligrnment method lor cr given
receiver is the m..ttulqcturer's method. Some
of the vcrrious methods of clignment will be
briefly discussed before describing in detcil
the use of the Model 415 in performing olign-
ment.

6 .3 .2 . I  TUNER L INK
A complete overoll i-f olig"ment usuolly in-
volves o preolignment oI the tuner link. The
tuner link is octuolly the length oI ccble con-

t
I  o o l  M F D

J -  t - F
'T '  LoaD

I  auoc<

f r a o o
I=
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6.3 .2 .2  I .F  ALIG N M ENT
Following completion oI the trop ond tuner
link odjustments there qre essenticlly two
methods oi completing the bqlqnce of the i-l
olignment. The lirst of these methods is to
use moduloted mqrker frequencies, tqken one
ot q time, to preolign oll tuned circuits in the
i-f strip (This procedure is sometimes colled
AM olignment.). In other words, eqch tuned
circuit is preset to o lrequency specified by
the monulqcturer. Conventionqi sweep olign-
ment is then used lor f inol odjustment ol the i-f
circuits using reference mqrkers (post injec-
tion). This method of pre-olignment of qli
tuned circuits in the i-l strip is superior be-
cquse once oll the coils hqve been pre-oligned
to specific frequencies the finql olignment
using sweep lreguencies is greotly simplilied
becquse qll thqt is required is o slight touch-
up of qll coils which hqve been previously
spot-oligned. Another qdvqntqge of the pre-
olignment method is thot the operotor is given
the tuned lrequency oI eoch circuit in the i-i
strip qnd there is no possibility ol confusion
on the po,t of the operqtor in deciding which
portion ol the i-{ response curve is ofiected by
a porticulot tuning odjustment. The qlternqte
method ls thqt once hoving oligned the trops
ond the tuner link, the bolqnce of the i-f 

-is

oligned using conventionql sweep olignment
ond odjusting the bolonce of the tuned cir.
cuits as reguired to obtoin the desired overoll
resPonse curve.

An extensive review of the olignment proce-
dures of mclny older television sets qs well
cs procedures for new sets currently qppeqr-
ing on the mcrrket indicqte thqt the following
fueguency ond gcin distributions opply. First
the output tuned circuit oI the first i-f ompii{ier
stoge is tuned towqrd the upper end of the
i-f possbqnd, qnd is used in sweep olignment
to locqte the 45.75 (pix ccrrrier) marker on the
i-f respoDrie curve. The output tuned circuit
of the second i-l omplilier is tuned to the
lower end of the i-{ bondposs qnd odjustment
of this trqnsformer qffects this end of the i-f
response curve with respect to the 42.17 MHz
(chromo cqrrier) mqrker.

The g,utput section ol the third i-I omplifier
usually consists ol q doubie tuned coll qs-
sembly. One oI these coils, usuolly the top
coil, is used tor bapping the sound cqrriei
(41.25 MIIZ) cnd the lower coil or bottom slug,
qs the odjushent is usuolly cqlled, is tuned
to the center of the i-f bcndpqss or to opprox-
imotely 44 MIlz. Tuning of this coil ofleitl the
omount of 6lt obtcined in the i-f response
curve.

6.3.2.3 CHROMA ALIGNMENT
In olignment of the chromq portions of the
receiver seversl methods qre used. One meth-

od is to pre-olign the bondpcss omplif ier out-
put using direct video sweep coplied qt the
gr id (or bose, i f  sol id stqte) of  rhe bondposs
ompl i f ier .  The output of  the bc: :dposs ompl i -
{ier is observed using o demociulqtor circuit.
Some mqnuois show o schemotic diogrom of
cr chromo demodulqtor which is to be con-
structeC qnd used in observing the chromq
response curve. The PR-l5l  Demodulotor
Probe which is suppl ied wi th the Modei 415
is copoble of performing this iunction qnd
should be used.

Once o bondpqss qmplif ier circuit hqs been
oligned, video sweep modulqtion or on equiv-
olent sweep signol is oppiied ot the mixer or
qt the qntennq ond the overqll response oI the
chromcr circuit is observed qt the output o{
the bondpqss omplif ier.

Also included in most olignment procedures
for the chromq circuitry is the odjustment of
the chromq tqkeoff coil. This coil is locqted
qt the input to the first chromo crmplilier or,
if only one chromq qmpli{ier stoge is used, it
is locqted ot the input to the bondposs ompli-
fier. Alignment of this tqkeofi coil is done
either in conjunction with olignment of the
chromq bondposs trqnsformer or qs a sepq-
rote olignment step.

6 . 3 . 2 . 4  R E C O R D I N G  A L I G N M E N T  R E F E R E N C E
IN FO R MATIO N

The preceding comments on i-f olignment qre
intended cls cl guide to the user in onolyzing
new or unfqmiliqr olignment procedwes. As
the user occumulstes olignment experience
on the television receivers of vqrious mqnu-
Iqcturers he will recognize thqt mqny similcn-
ities exist omong the vqrious procedures.
Certqin mcrrker ond relerence fuequencies qre
continuqlly repeoted through olignment pro
cedures. In qddition, the user should onolyze
eqch olignment procedure with reference to
the circuit schemqtic. He should olso mqke
briel notes on new sets which he encounters.
These notes qt the minimum should identify
the vqrious tuned circuits in the i-f strip ond
olso note which mqrkers qre observed while
odjusting the vqrious tuned circuits. Bios
points ond injection qnd monitoring test points
should qlso be noted. Pitfolls should be
logged to be ovoided in the future. If this
procedure is mqintoined over o period oI time
the user will soon begin to recogrnize the sim-
ilqrities in i-f design with respect to freguency
ond goin distribution. In oddition, he will ob-
serve thot crll current models of c pcrrticulqr
mqnufqcturer hqve the sqme olignment pro-
cedure, or, if they vqry, it is only with minor
differences. Foithful qdherence to the type of
note toking outlined here will produce c sur-
prising occelerqtion in the olignment process.
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7 , 0  A L I G N M E N T  T O U C H . U P  P R O C E D U R E S

7  . L  P R  E L I M  I N A R Y

When the evqluqtion ol curves obtqined in
section 6.1 indicqte thot the curves qre rec'
ognizoble but morginol on response limits
ond possible trop olignment, the {ollowing
must first be done.

7. I .L Determine from the mqnufqcturer 's or SAMS
procedure whether oiignment of the i-f section
is performed by injecting the sweeP signol ot
the qntennq (r- f  sweeP/ or ot  the mixer ( i - f

sweep). The qdvontoge of olignment by in-
ject ing ot  the mixer test  point  is  thot  the i ine
tuning control ol the tuner is no longer o
considerqtion. Tuner biqs is then set qt q

cut-off vqlue to prevent interference from locql
television chonnels.

7.1.2 Determine the in iect ion point  {or  introducing
spot frequency mqrkers for preolignment of
the i-I trops ond other tuned circuits. This is
usuolly cr mixer test point ond is olso the
sweep frequency injection point when olign'
ment of the i-f stoges is performed by injecting
qt the mixer.

7.1.3 When the mixer test point is specil ied {or spot
frequency injection lor preoiignment purpo_ses
only, do not use if {or i ' f sweeP injection. The
test procedure wil l indicqte qll injection points
Ior vqrious qlignment tqsks.

7.1, .4 In reviewing the locot ion ond odiustment ol
vorious tuned circuits, note thot the locotion
ol the tuning slug r*' i th respect to the chqssis
or c i rcui t  boqrd is speci f ied.  Alwoys observe
the instructions in this regord (the importqnce
of tuning slug locotions in tuned circuits is
reviewed in Porogroph 2.2.n. Another Pre'
cqution regording tuned circuits, porticulorly
in older sets, is to bewqre of broken coil forms
or excessively loose tuning slugs. This is in'
dicoted by sudden chonges in observed re-
sponse curves when the tuning tool is inserted
or withdrown from the tuning slug. This
defect must be corrected before completing
clignment becquse qny vibrotion or shock
con produce q chonge in the clignment curves.

7 .2 TRAP ADJ USTM ENTS
If trop olignment is indicoted or is suspected,
proceed os follows. (Use test set'up procedure
of Por. 5.2 ond set-up of Figure 5.2):

7.2.1 Locqte spot frequency (morker) injection point.
This is usuolly q test point in the mixer qrecl
ol the tuner.

7.2.2

7.2.3

Connect direct  probe of  Model 415 to the v ideo
detector test point.

Ploce PROBES switch in DIRECT posi t ion.

7.2.4 Apply i-i ond r-i ogc bios voltqges os -speci-
Iied for sweep oiignment. This will enqble you
to switch between the MOD MKR ond IF posi-
tions of the FUNCTION switch cs reguired to
see the effect on the i-f response of odjusting
the trops.

7.2.5 Plqce FUNCTION switch of  415 in MOD MKR
position.

7.2.6 Connect 415 r-f cqble to the signol iniection
point ol the mixer. Use the 75-ohm terminqtion.

NOTE:
In selection of mqrker freguencies lor troP
olignment seiect only one mqrker qt q time-
Alwoys use minimum signcl level required to
give sotisfoctory tuning indicqtion.

7.2.7 Select the SOUND (41.25) marker frequency-
Use moximum oscilloscope gcin. Adiust the
415 ATTENUATOR qnd observe the oscillo
scope ior q sine-wqve pottern (400 Hz). Set the
415 output in the middle of the rcmge over
which the detected 400 Hz signcrl vcnies with
the setting ol the ATTENUATOR. A typicol
wqvelorm is shown in Figure 7.1. The 400 Hz
is not synchronized to the sweep; therefore it
mqy not be stotionary on the oscilloscope
trqce.

Figure 7.1 400 Hz Video Detector Output When- 
Usinq Modulqted Mqrkers

7.2.8 Locote the sound (41.25 MHz) trcp odiustments
using the mqnufocturer's or SAMS instructions
ond tdlust the trop for minimum indicqted 400
Hz on the oscilloscope. This odiustment is
usuolly in the lqst i'f trqnslormer qnd is one
of two coils in the sqme cqn. Sometimes s
potentiometer odjustment is specified in qddi-

iion to the coil odiustment to minimize the
response at 41.25 MHz. Once ogoln, verify thot
the proper slug is being odiusted-qnd th-qt the
desiiedindicqtion is obtqined with the slug ia
the proper finql position. Turn off SOUND
(41.25 MHz\ mqrker.

NOTE:
In the odjustment oI trops in which q coil ond
potentiometer ore involved, the potentiometer
ihould never be set of either extreme ol its
odjustment ronge.
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7.2.9 Turn on ADJ SND G7.25 MHz) mqrker. Use the
level odjusting procedures of the preceding
porogrcrph to obtoin q sqtisloctory indicotion
on the oscilloscope.

7.2.10 Tune the indicqted odjocent sound Q7.25 MHz)
trop coil on the receiver chossis. This odjust-
ment is usuqlly locoted crt the input circuit of
the first i-f stoge. Sometimes o potentiometer
cdiustment is speci{ied together with the coii
odiustment, or q double tuned hop is used.
Alternqtely odjust for minimum indiccted 400
Hz on the oscilloscope, using the minimum 4 15
output reguired to give q usqble scope indicq-
tion. Turn ofl ADJ SND Q7.25 MHz) mcrrker.

7.2.1L If qn odjccent pix (39.75 MHz) trop odjustment
is included in the olignment instructions, per-
form the odjusbnent qs in the preceding pcro-
grqphs. The odjacent pix trop is usuclly lo-
coted ot the first if stoge input circuit. Turn
off the ADI PD( (39.75 MHz) mqrker upon com-
pletion of the odustment.

7 .2.I2 Ploce the FIJNCTION switch oI the 415 in the
IF position. Turn on the ADI PIX (39.75 MHz)
cmd ADI SM (47.25 MHz) mqrkers. Set the
SWEEP WIDTH control to mcrr. qnd center the
Eqce on the oscilloscope using the CENTER
FBEQIIEI'{CY control. Adiust the ATTENUA-
TOR until the specified receiver i-f response
curye c"''plitude is obtcrined.

7.3.  I -F RESPONSE TILT ADJUSTMENT,
MIXER IN 'ECTION
With the trcrps properly odiusted the remqin-
ing touch-up should be in correcting excessive
tilt in the i-I response. If the i-f sweep injection
point ls ct the mirer, the set-up connections of
the TRAP ADruSTI\,IENTS section con be
used. Proceed qs follows:

7.3.I tn the mcrnulqcturer's clign"'sat procedure,
note which i-f coil is tuned to the center oI the
i-f rcrnge (cnound 44 MHz). Oue o{ these is
usucrlly specified qs q tilt odjustment. Usuolly
the lost i-f coil ossembly combines the sound
(41.25 MI{z) trcrp odjusthent and the tilt coil
cdjusbent. (Reler to Figure 6.5 of Section 6.2
Ior the effect of q center-tuned coil on overqll
response of stogger-tuned circrrits).

7.3.2 Observing the respoDse pottern on the oscillo-
scope, odiust the coil which qffects the tilt so
thcrt the top of the i-f curve is horizontql.

7.3.3 Turn on the CfmON[A Q2.17) mqrker and the
PD( (45.75) mcnker. Th.y should foll witt';n 15g
letslrnss lirnil5 specified in the oligrnment pro
cedure. U they do not, proceed to the next step.

7.3.4 Additioncl tilt correction ccm be obtcined by
rnins; crdjushent oI the i-f coils which sffect
the height of the high-freguenry qnd low-fre
quency euds of the i-f response curve. These
cre specified iD eitber the spot freguency
olignment sectiou or the overqll sweep olign-
ment section.
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7 . 4 .  C H R O M A  C I R C U I T  A D J U S T M E N T
The touch-up in this section is l imited to ti l t
correction of the chromo response.

7.4. I  With the i - f  response obtoined in Sec. 7.3
obove, turn on the SOUND (41.25) ond CHRO-
MA (41.67 , 42.17, 42.67) mqrkers qnd decreqse
the sweep width, ot the some time using the
CENTER FREQUENCY control to center the
four mqrkers on the oscil loscope.

7.4.2 Plqce the CHROMA switch in the ON position
qnd recenter the oscilloscope troce il reguired.

NOTE:
In perlorming odiustments in the chromq cir-
cuits, porticulorly the bondposs omplifier
trqnsformer, the signcl level of the video de-
tector is usuoily specified by the mqnufqcturer.
Alignment procedures usuolly specify thot the
ievel of signol injected qt the mixer test point
be odjusted so thqt q certqin d-c voltoge ls
obtoined ot the video detector test point. This
level is set by using the VT\,IFI to monitor the
d-c level ot the video detector test point while
odjusting the signol level opplied to the rni*er
input. With proper bios levels set in the i-f ond
chromq circuits os specifi"d by the mqnufqc-
turer no further odjustment of signol levels
should be reguired to produce the proper
chromq level in the chromq portions of the
television receiver. Some procedures require
thot the input level be odinsted to produce
o specilied peok-topeok wcrveform crt the
chromq circuit test point, this usuqlly being
the output of the bondpcss .""plifier. Il neither
o signol level or cr peok-to-peqk chromq re
sponse cmplitude is specified the following
must be done:

Observe the chromq response curve cnd od-
just the sigaol input from the Model 415 so
thot the omplitude of the chromq response
curve is centered in q rqnge over which the
cmplitude cqn be vcried without distortion or
indicqtions ol overloqd.

7.4.3 Plcrce the PROBES switch in the DEMOD posi-
tion ond observe the chromo response curve.

7.4.4 Perform the indicoted chromo circuit odiust-
ments to correct the curve tilt or to bring it
within tolerqnces. The 6lt odjustmeut is usu-
olly one of the two slugs in the chromq bcnd-
pqss trqnsformer of the television receiver.

7.5 TILT ADJUSTMENTS, ANTEN}IA I I {JECTION
II the specilied signcrl injection poiDt lor i-f
cligmment is not the 'nixer, the signol mnst be
injected of the qntennq terminols.

7.5.1 Ploce the 415 FIINCTION switch in the CH 4
position.

7.5.2 CFIROMA switch in OFF position.

7.5.3 Plcrce the impedqnce switch of the r-f ccble
terminqting pod in the 300 a position crnd con-
nect to the antenna termincls.

ManualsPlus.com

https://www.manualsplus.com/


7.5.4 Apply proper r-f ogc ond i-f ogc bics voltoges,
qs well qs the required biqs in the chromq
section.

7.5.5 With PROBES switch in the DIRECT position.
turn on the ADI PIX (39.75) qnd ADI SND
Q7.2il mqrkers ond center the sweep on the
oscilloscope using the CENTER FREQUENCY
control qnd using moximum sweep width.

7.5.6 Increqse the 415 output unti l q response curve
oI the proper omplitude is obtoined.

7.5.7 Turn on the SOUND (41.25) mcrker ond, using
the line tuning control of the television re-
ceiver, locqte the response curve so thqt the
sound mqrker folls in the sound notch of the
resPonse curve.
(See Figrue 4.16A ond B, repeoted)
Increqse scope goin ond Model 415 output os
required Ior qdditionqi resolution qs shown in
Figure 4.17. Restore scope qnd 415 levels.

7.5.8 When the obove steps ore performd the tilt
odjustments for the i-f response ccrr be per-
formed.

A. F ine Tuning lmproper ly  Adjusted

7.5.9 With the SOUND (41.25) qnd the rhree CHRO-
MA (41.67, 42.17, 42.67) mqrkers on, reduce
sweep width ond center the chromo portion
of the response curve.

7.5.10 Plqce CHROMA swirch to ON position.

7.5.11 Plqce PROBES switch in DEMOD position.
Perform the required signol ievel cdjustments
qs out l ined in Po;r .7.4.2.

7.5.12 Adjust 415 output os regtrired to obtqin speci-
fied peok-to-peok chromq response cmplitude.

7.5.13 Perform the required tilt correcti.,on odjust-
ments.

B. Fine Tuning Properly Adjusted Using Sound
Marker for Reference

Ptx
. 5  7 3

(67 23)

aoJ st{o
.7 .23
(65 75)

ct{RorA
a2.t7

(70.r31

Figure 4.16 (Repeoted) Setting Fine Tuning Using Sound Notch ol Response
Curve. (Chonnel 4 Mqrker Frequencies Shown)

A. Enlarged Response Curve Using
Vert ical Marker Display

Figure 4.17 (Repeoted) Increosing Sound

B. Enlarged Response Curve Using
Horizontal Marker DisPlaY

to Adjust Receiver Fine Tuning Crcntsol

I  ^0J

Notch Resolution
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8 .0  COMPLETE I .F  AND CHROMA AL IGNMENT
P R O C E D U R E  U S I N G  T H E  M O D E L  4 I 5

The set-up instruct ions ol  Pqr.  5.2 qnd Figure
5.2 should olso be used in this section.

Much of the olignment touch-up procedure
inlormqtion outl ined in Section 7.3 ond the
trop odjustment informotion of Section 7.2 is
olso opplicoble in the complete i-l qnd chro-
mc clignment procedures. Some of the infor-
motion will be repeoted in this section to
mqintqin the continuity of the instructions.
Reod the generol olignment informqtion of
Section 6.3 for qdditionol bockground infor-
mqtion, iI you hqve not qlreqdy done so.

8 . I  T R A P  A L I G N M E N T  U S I N G
MODUI-ATED MARKERS

8.1.1 Determine the injection point for introducing
spot lreguency mcrrkers into the i-1. This in-
jection point is usuolly o mixer test point ond
is indicqted on the tuner drowing or photo-
groph.

8.1.2 Determine lrom the alignment instructions
the treguency and number of trops to be
precligned. The stcndqrd trop frequencies
qre the cdjccent pix ccrrier (39.75 MHz), the
sound cqrrier (41.25 MHz) qnd the odjocent
sound cqrrier U7.25 MHz). Severol mqnulqc-
turers hqve <rn odditionol trop frequency
over qnd qbove those listed here. For exqm-
ple, some Motorolq receivers hove o trop
Ireguency crt 35.25 MHz qnd some Philco re-
ceivers hqve c trop lrequency qt 38.75 MHz.
Determine the locqtion oI the trop circuit.
both physicolly on the television chqssis qs
well qs the locqtion on the schemotic dio-
grom. All trcrps excepting the sound trcp
(41.25 MHz) qre locqted qt the input to the
first i-f r"mplifier.

the sound trap circuit is usuolly loccted in
the lost i-I trqnslormer or in the output circuit
of the lost i-f stage.

8.1.3 lccqte the bics points ond preset the bios
supplies ol the Model 415 to specified vqlues
moking sure thct the polcrities qre correct.

8.1.4 Connect the biqs lecds to the reguired bios
points qnd recheck the biqs vqlues using the
w\rlY!.

8.1.5 Turn off qll mqrkers of the Model 415 ond
plcce the FIINCTION switch in the MOD
MKn position.

8.1.6 Connect-the ouput cqble ol the Model 415 to
the signol injection point oI the tuner.

8.1.7 Connect the direct cqble oI the 4I5 to the
video detector test point. A l0K-ohm resistor
is provided in the "hot" leod of the direct
cqble. The l0K-ohm resistor specilied in clign-
ment procedures lor isolotion is not reguired.
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3. i .8 Perform the trop oi ignment by select ing one
mqrker frequencv qt q time ond odjusting the
415 ATTENUATOR to obtqin qn indicot ion qt
lhe v ideo detector test  point .  A recovered
400 hz s ine wqve wi i l  be observed on the os.
c i i loscope. The 400 hz modulqt ion is not
synchronized to the sweep voltoge qnd, there-
iore, moy not be stqtionery on the oscii lo-
scope trqce. Keep the ATTENUATOR level  qs
low os possible while sti l l  mqintoining q us-
qble level on the oscil loscope. The oscil lo-
scope moy be used ot msximum goin to
increqse the overqll sensitivity of the meosur-
ing system. Trop circuits qre qlwqys oligned
for q minimum indicqtion qs observed on the
osci l loscope.

8.1.9 Repeot the procedure of  the preceding step
for olignment of qll specilied trop frequency
circuits. Usuolly one or two of the trop fre-
quency odjustments involve the cdjustment
of q tuned circuit qnd q potentiometer.

Both the coil ond potentiometer ore qlternqte-
ly odjusted for minimum oscilloscope indico-
tion. Remember thqt the potentiometer must
not be odjusted to either extreme of its od-
justment rclnge.

Upon completion of trcp olignment turn off
qll mqrkers.

8 . 2  P R E . A L I G N M E N T  O F  I . F  B A N O P A S S  C O I L S
AND TRANSFORMERS (When Spec i f ied)
Some olignment procedures specify c pre-
tuning ol oll i-l bondpqss coils qnd trsnsform-
ers qs well qs the traps os previously out-
lined. The procedure is identicql to the trap
odjustment except thqt in this cqse eqcb cir-
cuit is tuned for cr mqximullr output qs indi-
cqted on the oscilloscope using modulqted
mqrkers. Once ogoin, remember thqt only
one morker st q time moy be used. Alwoys
turn off the mqrker when olignment of the
pqrticulqr coil or trqnsformer is complete.

8 . 3  T U N E R  L I N K  A L I G N M E N T  ( W h e n  S p e c i f i e d )

8.3.1 Turn off the television receiver.

8.3.2 Connect the lood block provided with the
Model 415 qccessories between the plcte of
the first i-I cmplifier snd ground with the cq-
pocitor qt the plote end qnd the resistor st
the ground end. Connect the second locd
block between plcte. ond ground of the sec-
ond i-I omplilier in q similor mcnner.

8.3.3 Connect the PR-lSl Demodulqtor Probe to the
junction of the resistor cnd copqcitor ol the
first loqd block and connect the block leqd
of the probe to ground. Connect the PR-lSl
cqble to the DEMOD PROBE jock of the
Model 415. Ploce the PROBES switch in the
DEMOD position.

8.3.4 Set the FUNCTION switch of the 415 to the
I-F position. Set the SWEEP WIDTH control
to mqximum (tully clockwise.)
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8.3.5 Recheck instructions for biqs requirements
ond opply occordingly. Turn on thl ADI pIX
(39.75 MHz) mqrker ond the ADI SND (4T.Zs
MHz) morker,  qnd, usins the CENTER FRE.
QUENCY control ,  cenrer ihe .*e"p on the os-
cil loscope pottern. Adiust mqrkei omplitude
os required using the MARKER AMPLITUDE
control. Moke sure thot rhe MARKER DIS-
PLAY switch is in the VERT position.

8.3.6 Turn on the receiver ond qllow severql min-
utes wqrm-up time. Adjust the RF - IF - VIDEO
ATTENUATOR lor q specified signol level
observed on the oscil loscope. Turn on the
PIX (45.75) ond the CHROtvtA tqZ.l7) mqrkers.

8.3.7 Ad just  the mixer output tuning od justment
together wi th the i . f  input odjustment of  the
tuner l ink to obtqin the required bqndwidth
for the tqnel link response. As previously
mentioned the odjustment qt the- mixer oi-
fects the_respgnse qt the high lrequency end
(45.75 MHz) oI the curye ond the odjustment
ot the i-I end of the link qffects the low lre-
quency U2.17 MHz) response. A typicol tuner
link response curve is- shown in Fiqure 6.7
(repected). As indicqted, the signilicont mqrk-
er positions qre the pix (4S.7S MHz) qnd the
chromcr center lrequency eL.l7 MHz). An oid
in obtoining the required response is to insert
q hex tuning tool into eqch odjustment (tuner
output old i-f input) qnd qlternotely odjust
these coils while observing the respbnse on
the oscilloscope.

8.3.8 Upon completion of the runer l ink odjust-
ment. turn off the television receiver ond re-
move the loqd blocks qnd the pR-l5l probe.

Figure 6.7 (Repeqted) Tuner Link Response Curve
with Morkers Added

8.4.1 Reod the complete olignment instructions.
Note the locqtion of the signol iniection point,
the biqs requirements qndthe output monilor-
ing point. The output will be the video de-
tector test point which wos used in the pre-
ceding sections. Review cll bios reguire-
ments {or i- i ogc, r-f ogc ond for the chromo
portion ol the receiver.

8.4.2 Preset the biqs volues to the levels specified
qnd mqke sure thqt polorities or" 

'correct

be{ore connectinq to the receiver.
8.4.3 Connect the dirett coble oI the 415 to the

video detector test point.

8.4.4 Connect the PR-lsl Demodulqtor Probe to
the Chromq bandposs test point. Note the
recommended position o( the color level qnd
brightness controls o{ the television receiver
ond preset them occordingly.

8.4.5 Set the RF-IF-VIDEO ATTENUATOR control
to minimum.

8.4.6 Set the SWEEP WIDTH control to mqximum.
Turn on the ADI PIX (39.75) and ADI SND
Q7.2il mcrkers qnd use the MARKER AM-
PLITUDE control to set mqrker size. Using the
CENTER FREQIIENCY cdjustment center the
sweep on the oscilloscope screen.

,8.4.7 I{ signol injection for i-f clignment is speci-
fied of the qntenno terminqls of the receiver,
ploce the chqnnel selector of the television
receiver to Channel 4 qnd connect the r.I
coble ol the 415 to the qntennq termincls ol
the receiver. II i-f sweep injection qt the mirer
test point is specilied in the olignment pro
cedure, connect the r.f cqble of the Model {15
to the mixer test point. Set the chqnnel selec-
tor of the television receiver to the chcrnnel
specilied when performing i-I crlignment with
signol injection qt the mixer test point. The
75-ohm switch position of the r-f cqble rermi-
noting pcd is used for this procedure. The
termincting pod ol the r-f cqble includes
built-in d-c blocking copoeitors lor both the
75-ohm ond 30Gohm switch positions. tlre
terminqting resistors crnd blocking copccitors
usuolly shown in olignment procedures for
terminqting the signol generotor cqble qre
therefore not required.

8.4.8 Plqce the PROBES switch in the DIRECT posi-
tion qnd mqke sure the CHROMA switCh is
in the OFF position.

8.4.9 Turn on the television receiver ond cllow o
suitqble wcrm-up. Recheck the biqs vqlues
using the VTVM qnd readjust, if required, to
the specilied vqlues.

8.4.10 Slowly increqse the output of the Model 415
by turning the ATTENUATOR control in q
clockwise direction until q response pottern
oI the specified peok-tepeok omplitude is
obtcined.

8.4 SWEEP
U S I N G

A L I G N M E N T  O F
T H E  M O D E L  4 1 5

The test set-up of Figure
instructions of Section 5.2
lowing procedures.

A O J  S H O
( . r  2 3 )

T H E  I . F  S T A G E S

5.2 and the set-up
opply lor the fol-
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8.4.1 I  Turn on the SOUND (4 I  .25),  CHROM A U2.17)
ond PIX (45.75) mqrkers. If qntenno signol
injection is being used, use the fine tuning of
the receiver qs required to center the sound
mqrker in the sound notch of the resPonse
curve. Refer to l igures 4.16A qnd 4.168 (Re-
peoted), for incorrect ond correct odjustment
of the receiver fine tuning. If oll trops hqve
been preoligned. the sound notch in the re'
sponse qurve will be evident regordless of
the overoll response oI the i-I stoges ot this
point. Additionql resolution cqn be obtoined
by inczeosing the output of the 415 ond qt the
scrme time increqsing the oscilloscope sensi-
tivity so thqt qn enlqrged portion ol the sound
trop is visible on the oscilloscoPe qs shown

in Figure 4.17A (repeoted). Another effective
method of octqining occurote odjustment of
the receiver i ine tuning control is to use the
horizontql rncrker disploy ond odjust the fine
tuning unti i ihe sound mclrker is reduced to
minimum '*' idth qt the bottom of the sound
frequency notch qs shown in Figure 4.178
(repeoted). If olignment of the i-f is being Per'
formed by signol iniection qt the mixer test
point, the receiver l ine tuning odiustment
need not be considered. The i-f resPonse
curves obtoined will be independent of the
tuner. Restore oll levels to obtain the re-
quired response disploy qnd peck-topeok
omplitudes.

Ptx
. - . 5 7 3

(67 251

cxRotlA ...._-

souro

o'fir.^
12.,7

Iro.rsl

A Fine Tuning lmproperly Adjusted

Figue 4.16 (Repeoted) Setting
Curve. (Chcnnel

B. Fine Tuning Properly Adjusted Using Sound
Marker for Reference

Fine Tuning Using Sound Notch of Response
4 Mcrker Frequencies Shown)

A. Enlarged Response Curve Using
Vertical Marker Display

Figrure 4.17 Bepected) lncreqsing Sound

Enlarged Response Curve Using
Horizontal Marker DisPlaY

to Adiust Receiver Fine Tuning Conbol

B.

Notch Resolution

r_ AoJ
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8.4.12 Adiust the first, second cnd third i-f trqns-
Iormer cfuqrits qs outlin"d by the mcrnufqc-
turer. In some inslqasss the procedrue will
gve three relerence mcukers, usuolly 42.L7
MHz, 45.75 MHz ond q 44 MtIz sweep center
hegnency mcrker. II no order of odiustrnent
ls given. keep in mind thqt the output circuit
oI the first i-I rmplifier odjusG the response
of the i-I with respect to the 45.75 MHz mcrk-
er cmd thqt the output coil of the second i-f
c""plifier crdjusts the response ol the i-I curye
with respect to the 42.17 MHz mcsker. I'he
output coil oI the third i-1 "'mplifier is tuned
to the center oI the possbcmd qnd is odjusted
for tilt correction. Be srue thcrt the proper slug
is odiusted in the third i-f bc*'sIormer, be
cquse one coil performs the i-f tilt correction
cmd the other coil ls the sound ttcrp odjust-
ment (41.25 MHz).

NOTE
In mcmy procedures the term or phrose "Set

the mcrker height . . . " is used extensively
when doing cligrnment work. This phrose
Eqy be rnislsqcling beccruse, cctuolly, the
mcker height on the response curve is not
cdiustoble. Tbe mcnker is "irnply cr reference
foeguency which is iadependent of response
crrnplitude or sweep width. In fqct, without q
reE)onse curve observed on the oscilloscope,
the mcrkers, being post injected, cre still
visible on the oscilloscope bose line. When
the term (Set the mcrker heigbt) is used,
octuolly whot is being performed is thot the
reslrcnse of the i-f stoge is being odiusted so
thqt ct q pcrtictrlcu mcsker fueguency the
response ls crt sorne percentoge down lrom
the mcrimum. For slrnnple, when the oper-
ator is inetruqled to set the height oI the
Q2.17 MHz) mqker qt 507" nrnplitude on the
i-f response curye by odjushent of the sec-
ond i-f trcmsformer, octuqlly whct is being
doue i5 thic; The second i-f firrnsfey6er is
cdiusted to qlter the iJ response surve so
thcrt ct A\.V MIIZ the response is 507o oI
t1r'Yrirtrrrwr.

8.{.13 After completion oI the i-f aligrnment, recheck
the pcition of tbe sou.nd mcsker, especiclly
iI prouounced reqdjnshent oI the third i-f
trcmsdormer or cpil hcs been reguired to re
store proper oligrnmeut.

8.4.14 After obtcining the desired i-I reE)onse so
thst the 12.17 MIIZ mqker cmd the 45.75 MtIz
mcrkers qe located cs specified, turn ou tbe
11.67 MIlz mcrrlrer cod &i 42.67 MIIZ mcrLer.
Ttese mcrkers, together with t}re 42.17 MHz
roqrker, defi'.e the recpoDse portiou of the i-f
cune on which the chromq inlormotion is
cqried. lbe mcrker should be pcitioned qs
indiccted irr the mcmulqcturer's response
curee drcrrriags. lte i-f cligrnment inslruc-
tions ou'liled here crPply whether the signol
is iniected qt the mirer test point or crt the
otenncr terminsls.

8.5 CHROMA CIRCUIT ALIGNMENT

8.5.1 Upon completion of the i-f olignmsrt, recheck
the chromcr clignment section ol the mqnufqc-
lurer's procedure qnd verify thqt the bisses
qre properly set ond that the demodulotor
probe (PR-l5l) is properly connected.

8 . 5 . 2  B A N D P A S S  A M P L I F I E R  A L I G N M E N T  U S I N G
DIRECT VIDEO SWEEP

8.5.2.1 Plqce the FLINCTION switch oI the Model4l5
to the VIDEO posi6on. Set the ATTENUA-
TOR control to minimum. C,onnect r-f coble
to specilied iajection point.

8.5.2.2 Turn on the SOUI{D U1.25/4.5 MIIZ) mqrker
ond the three CHROMA mqrkers (41.67 /4.08,
MHz, 42.17 /3.58 MHz qnd 42.67 /3.08 MlId.

8.5.2.3 Using the SWEEP WIDTH conbol cnd the
CENTER FREQUENCY conbol reduce sweep
width ond center qs regrired so that the
sound ond chromq mqrkers occupy crpproxi-
mately 70 per cent of the totol oscilloscope
sweeP.

8.5.2.4 Plqce the PROBES switch in the DEMOD
position.

8.5.2.5 Adiust the ATTENUATOR control for the
specilied peok-tepeok craplitude qs ob
served on the oscilloscope.

8.5.2.5 Adjust the bondpqss trqnsformer <rs regrrired
to obtain the desired overqll response. Nor-
molly the bondposs trqnsformer cousists of
two tuning cdjustnents. One oI the tuning
slugs odiusts the bcnd width ol the trdns-
former ond the other odjusts the center fre-
quency oI the trqnsformer. The bqndwidth
odiustment is used to position tbe 3.08 MHz
ond 4.08 MIIZ mcnkers on tbe curye qnd the
tuning cdjushent perlorms the tilt odjust-
ment cs regtrired.
Direct video sweep olignment is doue prior
to per{oraing finol odiushent of tbe chromcr
hrned circrrits using video sweep modulqtion
or crn eqtrivolent method. Upoo completion
oI tbe chromq preolignmenl overcll cbromo
circuit oligrnment ils pertormed by injectiag
either ct the rnirer test poiat or ct lhe rnlenaq
terminqls (Section 8.5.3).

8.5.2.7 Remove the r-I cable from the input to the
chromq bcndposs rrrnplifier.

8.5.3 CHROMA ALIGNMENT USING SIGi{AL
Ii{JECTION AT THE AI{TENNA TERMI}IALS
OF THE RECEIVER OR AT THE MIXER
TEST POINTS
Chromc cligrnment is usually perlona.d by
either oI these methods. The obvious qdvcm-
toge is thot once cll probes qnd biqses hcrve
been connected to tbe television receiver tbe
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operqtor mqy Proced directly from the i-f
oiignment int,o the chromc olig{rment without
ony odditionql connections or disconnections
ot ihe receiver. The following outl ine wil l
demonstrqte this Procedure.

8.5.3.1 Connect the r-f cqble o{ the 415 either to the
mixer test point or the qntennq termincrls de'
pending upon the signol iniectiol Point lPeci'
hed. Set the impedonce switch of the r'f
cqble terminqting pod os required, this being
75 ohrns il the mirer injection point is used or
300 obms iI the qntenns terminqls qre used.

8.5.3.2 Recdjust sweep width to disploy the com'
plete i-f response curve.

8.5.3.3 Turn on the SOUND (41.25) qnd the three
CIIROII{A mcrkers (41.67, 42.17 qnd 42.67).
Set mqrler cmplitude os reguired.

8.5.3.4 Using the SWEEP WIDTH control qnd the
CENIER FREQTTENCY control reduce the
sweep cmd recenter qs regnired so thqt
the souJrd and chromcr portion oI the i-I re'
sponse curye is centered on the oscilloscope
qs indicqted br Figure 5.78 (Repeated).

8.5.3.5 Ploce the CHROMA switch in the ON posi'
tion. lte direction ol sweep is now reversed
crg gbowu in Figue 6.1 (Repeoted).

Figure 5.78 Gepected) Sweep Width Reduced- 
Sbo- Ooly Sbund qnd Chr6mo Portion of I'F

Response

8.5.3.6 The signoi levei must now be cdiusted prior
to checking the overoli chroma resPonse.
Usuolly the d-c level qt the video detector
test point is specified when perlorming
chromq olignment. If this voltcAe is not
specified, odiust signol input to obtqin the
recommended peok-to-peok response ompli'
tude qt the chromcr test Point.

8.5.3.7 Set the PROBES switch in the DEMOD posi'

. tion. The overoll chroma resPonse curve
should now be present on the oscilloscope.
Note the generol response of the curve qnd
the position of the mcnkers. U the overqll
chromq response curve is seriously mis'
oligned so thqt the general shcpe !s not rec'
ognizoble it may be necessqy to identily the
individuql mqrkers by turning esch mqrker
on qnd off. The 3.08 MHz mqrker should be
qt the lelt ol the oscilloscope trqce qud the
sound (4.5 MHz mqrker) should be qt the
right end of the oscilloscope Eoce.

NOTE
An internclly generoted 3.58 MlIz mcrker or
"birdie" mcy be visible oD tbe resPonse
curve. This ls ccrused by the 3.58 MHz oscil-
lator ol the television receiver. ln some cqses
q low freguency bect Eay be produced be-
tween this bkdie crnd tbe 3.58 MIIZ mcrker
provided by the Model 415. Thb beat cqn be
eliminqted by turning off the 415 mcrker and
using the internolly geuerqted birdie mcsker.

cxRoxa

. 30urDI  a t .23
K. i l

Fignrre 6.1 (Repeoted) Reversql of S_weep when- 
Chroma Switch is Turned Ou
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9.0 A D D I T I O N A L  T E L E V I S I O N  A L I G N M E N T
P R O C E D U R E S  U S I N G  T H E  M O D E L  4 1 5

9 . I  T V  S O U N D  A L I G N M E N T

The preceding sections hqve outlined in con-
siderable detoil the two most importont por'
t ions of television receiver olignment, these
being olignment of the i-f section from the
mixer output to the video detector ond olign-
ment of the chromo portion of the color
television receiver. An odditionqi section
which must be reviewed is the sound portion
of the television receiver which wil l be dis-
cussed brietly. An extensive survey of older
and current television receivers reveqls the
Iollowing similorit ies omong them. Follow-
ing the sound detector is one qnd sometimes
two 4.5 MHz sound i-f stoges. Following this
is the demodulotor which in o high percent-
qge oI sets is oI the guodrotrrre type. In
tube-type sets this type of demodulotor is
ccrpcble of high level qudio output qnd is
odeguote to drive the oudio output stoge
directly. Another result ol experimentqtion
with cr vcriety of television receivers leods
us to the conclusion thot the most effective
method of sound i-f olignment, porticulcrly
clignment oI the qucdroture demodulqtor, is
by the method described by the mqnulqc-
tuler, this invcriobly being to use o signol
from o television stqtion for olignment. The
olignment is sometimes performed by pre-
pecking the 4.5 MHz omplifier stoge or stoges
ond tben moking q linol odjusturent of the
guodroture demodulqtor coil ond the tuned
circuit preceding it by using the stqtion sig-
nsl. The two-tincl odjustrnents qre mcde by
listening crt the specker of the recevier {ol
mqrinurn qudio output ond rninimum dis-
tortiou.

9 . I . I  U S I N G  T H E  M O D E L  4 1 5  I N  T E L E V T S I O N
S O U I { D  A L I G N M E N T

There qre severql methods of using the
Model 415 to genercte olignment signcls for
the 4.5 MHz sound il.

9.l.l.l Using the test set-up of Figure 5.2 cnd Section
5.2, connect the r-f cqble of the 415 to the
mirer lest point of the receiver qnd use the
75-ohm switch position. Plqce the FIJNCTION
switch of the 415 to the MOD MKR position.

9.1.1.2 Turn on the PIX (45.75 MHz) mcrker ond the
SOITND (41.25 MI{z) marker. The difference
between thes two mqrkers, or 4.5 MHz. will

be detected by the sound detector qt the lost
video i-l stoge ond will be cpplied to tbe
sound i-f stoges. In this wqy o crystol con-
trolled {.5 MHz signol is genercted by using
the Model 415 qnd the receiver, qnd this
signol con be used for sound i-l omplifier
olignment. The 400 Hz modulotion cqn be
heord qt the receiver specker. if it is con-
nected.

9.1.1.3 Use the PR-l5l wherever a demodulstor qs-
sembly is cqlled out for observing the effects
of tuning the sound i-f stcges. The PR-lSl
cqn be used two wcys:

(o) Connect the Pn-lSl to tbe DEMOD jcck
ol the Model4l5 qnd, with the PROBES switch
in the DEMOD position, cdjust the indicated
sound i-f coils qs recruired lor mqxirnum
observed {00 Hz on thebacilloscope.

(b) Connect the PR-lsl to q VTVM os sug-
gested for the demodulctor qsse-bly spec-
ified by the mqnufqctrrrer ond odjust the
sound i-f coils for mcimum d€ voltoge. The
recovered d-c output of the Pn-lsl is negctive.

9.1.1.4 The most effective wcy oI perlorming the
olignment of the quc&ctrue demodul<rtor
olter the preceding soutrd i-t coils have
been oligned is to select q weok television
stqtion cnd to hrne the quc&crtue coil qnd
the preceding i-f coil os directed in the olign-
ment procedrue lor mqimurn sound cnd
minimum rlistortion. This is determined by
Iistening to the cudio output ol the receiver.

9.1.1.5 To observe tbe "S"€urye of tbe sound de
modulotor, connect the DIREgf coble oI the
415 to the output of the sound demodulqtor
qnd perform the lollowing steps fin sets
using highoutput quodrstrrre demodulqlors
the output of the demodulotor ls applid
qcross the volume control.):

9.1.1.6 Retoin the Modet 415 lest set-up of the pre-
ceding pcuogrcrpbs.
Use the sri''re bicrs connections for r-f agc
qnd i-f agc cts dre specified lor tbe i'f chga'
ment. Bicsing ol the chroma cireuits is not
reguired.

9.1.1.7 Ploce the PROBES switch in the
POSITION.

DIRECT
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9.1.1.8 Turn on the SOUND (41.25) mqrker qnd re-
duce sweep os reguired, qt the sqme time
odjusting the CENTER FREQUENCY control
to keep the sound mcrrker centered. Becquse
of the relotively ncrrow bondwidth of the
sound i-f, crs well os the sound demodulotor,
the "S"-curve of the sound demodulqtor will
crppeor guite ncrrrow ot high sweep width qs
sbown in Figue 9.14. At very low (min-
irnum) sweep width the 

"S"<urve will oppeor
qs shown in Figure 9.18, with the sound
mcnker qdded.

Demodulator Curve at
High Sweep Width

B. Demodulator Curve at
Reduced Sweep Width

Figure 9.1 Observing Sound Demodulqtor 
"S"€urve

s.2 AUTOMATIC FltlE Tutllilc (AFT)
Tbe ccrpobility lor cligrnment oI AFT circrrits
is becoming increcslngly importcmt. All lote
model television receivers either include the
AFT lecrture or ofier it os r.n option. It is
reasouable to 'ssuirle thot oll future models
will include AI|I ctucuibry.

s.2.1 OPERAT|Olrl 0F AFT CIRCUITS
Beccnrse of the relctively recent introducton
oI sulomstic fine ttrning ckcuify cmd crppli-
cqtions in television receivers, a briel des-
cripEoa ol the AFT cLc-uiFy is given here.
Fignrre 9.2 shows o Qpiccl AFT """phfier cmd
discrininqtor circrrit. The bcsic AFT circuitry
ssnciets oI q tuDed rvrnpffiss such qs Vl
which drives q discriminqtor qs showu. The

64

input to the AFT omplilier is lurnished from
the lqst i-f stoge. The AFT omplil ier is tuned
to the pix cqrr ier  l requency or 45.75 MHz.
If on i-f sweep voltoge is supplied to the AFT
omplif ier, the discriminotor output wil l be qn
"S"-curve hoving cr crossover qt 45.75 MHz
qs indicqted in Figure 9.3. The discriminotor
output is direct-coupled to q voltoge-vorioble
copocitor in the VHF ond UHF tuners. This
copocitonce is usuolly q revers+biqsed
diode, q property of which is thqt the iunction
copocity will vory with the mognitude ol the
cpplied reverse voltcrge. As the voltage is
increosed the copocity oI the diode decreqses,
qnd qs the voltqge is reduced the diode junc-
tion copocitqnce increqses.

In some TV tuners the bqse-collector junction
of o bipolqr trqnsistor is sometimes used qs
the voltqge vcricble ccpocitor. It is chcac-
teristic of q semiconductor junction thot it
exhibits the voltqgxqpqcitcrnce chcrqcteris-
tic described eqrlier. The voltcAe-sensitive
copocitcrnce device is connected qc:oss the
resoncrnt circuit ol the tuner local oscillqtor.
Usuolly the connection is made through
rcrther smoll coupling copccitors to linit the
frequency pulling eflect ol the voltage-
vqrioble copocitor, thereby liniting the rcnge
over which the tuner oscillqtor mcry be vcnied.

Becquse of the loct thot the ccrrier freguen-
cies tronsmitted by television ststions qre
very occurotely controlled, the only possible
element which cqn qffect the beqr'rency of
the converted pix (45.75 MHz) ccuzier is the
setdng of the oscillqtor line tuning cdiusErent
st the television receiver. A very sm<rll per-
centoge o[ freguency drilt in the locql oscil-
lqtor oI the tuner, particulorly ct the upper
end of the VFIF rcmge ond in the IIIIF r<rdge
will produce q rqther lcrrge percentoge
chonge qt the intermedicte foeqtrency r(mge.
This would ccnrse q noticeqble deterioration
o{ pictrue guolity, the effect being the soe
qs iI the {ine tuning cdjushent of the receiv-
er were misodiusted. The purpose of the AFT
circuitry, therefore, i:s to cdjust the &eguency
of the locol oscillqtor of the tuner as reguired
to mcintqin the couverted pix ccrrrier (45.75
MHz) qs close os posible to its nominsl vqlue.

The output of the AFT discrimincrtor is cp
plied to the voltcae sensitive ccrpccitonce qt
the tuner loccl oscillqtor os previously meD-
tioned. When properly oligned the AFT cir-
cuitry is cdjusted so thqt the pix ccrrier fre
quency lalls crt the ceuter oI the discriminqtor
"S"{urve. II, becquse oI loccl oscillotor drilt
lhe converted pix ccrrier fregtrency drilts, c
correction voltcAe is genercted <rt the output
of the AFT rliccrimiaqtor ond is cpplied to
the voltoge sensitive ccpqcitor clt the tuner
locql oscillctor. The polcuity of the correction
voltoge is such qs to conect the freqrency
&ift of the locol oscillator so thqt the pix ccn-
rier lrequency is returned to the discriminator
crossover point, this being 45.75 MlIz.

A.
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9 . 2 . 2  A L I G N M E N T  O F  A F T  C I R C U I T S

9.2.2.1 The interconnection ciiogrom ol Figure S.z
ond the set-up instructions of Porogioph S.2
qpply in the fo l lowing. Actuql ly,  the quto.
motic fine tuning olignment cqn be pertormed
ypon completion of the i.f olignmLnt proce-
dure with no chonges in set-up connettions
other thon connecting the direCt coble oI the
Model 4I5 to the AFT test poinr qnd plocing
the PROBES switch in rhe 

-DIRECT 
position-.

t xcRE A s t  t rc
F R E O U E  X C  Y

-'>

a5.75 rxz I
(Plx)

A. "S"-Curve Presentation
Using Wide l-F Sweep

Y.h:.  using the Model 415 ior  AFT ol ignment
qil thot is required is rhqt the I00 KHz irqrker
switch be ploced in rhe ON posi t ion.  This
generqtes q cont inuous str ing of  morkers
hoving !00 KHz sepcrqt ions qnd extendinq
over one meqocycle in eoch direct ion f rom
the pix corr ier  mqrker os shown in Figure g.4.
This encbles the operotor to set the i iscrim-
inqtor ccijustments qs outl ined in ony proce-
dure by counting in increments of 100 RHz in
either direction from the pix cqrrier.

Figu:e 9.4 shows the method for determining
the vorious frequency points of the AFT dis-
crim:::otor curve. The distqnce between eqch
mqrl. ' :r is 100 KHz qs indicqted qnd the
meti.od of counting in either direction lrom
the.prx (45.75) cqrrier is shown. For excmple,
with o discriminqtor bqndwidth of I MHz
(45.75 IvIHz = 0.5 MHz), the discriminqtor qd-
justment is performed so thot the filth 100
KHz mqrker on eqch side of the pix morker
Iolls on eqch peok of the discriminqtor curve.

With the cslibrotion provided by superim-
posing the 100 KHz mqrkers on the AFT dis-
criminqtor curve, perform the AFT circuit
olignment qs indicqted by the mqnufqcturer.

NOTE:
Most mqnulqcturers recommend disconnect-
ing the 4lI output to the tuner when per-
Iorming AFT olignment.

Alter the discriminqtor bos been oligrned, the
exqct discriminqtor crossover is obtcined bv
injecting q 45.75 MHz cqrrier qt the signdl
inje_cton point. The d< output voltcae oI the
AFT circuit is then checked qt the LFa test
point using q VTVM. This is performed when
using the 415 by plocing the FITNCTION
switch irr the MKR position snd turning on
the PIX (45.75) mqrker (qll other mqrkers
off). The r-f coble of the Model 415 remc'inc
connected to the i-I sweep injection poiat. Tbe
yequled voltcae is then obtqined by perform-
ing the specilied cdjusbrents.

9.2.2.4

9.2.2.5

8. "S"€urve at  Reduced
l-F Sweep

Figure 9.3 AFT Dissiminqtor "S"€uve

9.2.2.2 The peok-topect spocing of the discrinin-
qtor "S"€urye is usuclly obout I MHz, so
that ot full i-I sweep tbe discrininqtor curye
will crppeqr conpressed qs shown in Figrure
9.34. Adjust the sweep width ond center fre-
lfuency os required to iocreqse the slze of the
discriminqtor "S"{urv€ qs shown in Figure
9.38. Only the PD( (45.75 MHz) mqrker should
be used {or this section.

9.2.2.3 In the cligmnent of various AFT circuits
mqrker freguencies oI 45.25 MHz cnd 46.25
MHz qre sometines used cls specified to
locste the per'lrq of the AFT diicriminotor

. curve duriag the clignment process. Becsuse
these fregtrencies oi ony other lregrrencies
reguired lor AFT aligrnnent qre not stqndqrd,
it is not likely thot crystql controlled mcrkers
qre reqdily crrrcilcble qt these freguencies.
Noraolly it would be Decesscrry to uie cm er-
ternol vcrioble hegr,rency mcrrker generotor
to locote the peoki of itre AFT 'iS"{urve.
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9.2.2.6 9poo com_pletiog ol the AFT olignment, per-
form the AFT check specilied by the mcmu-
lactruer. This involves connecting the tele
vision receiver to qn external qntenncr snd
disobling the AFT ond cdjusting the line tun-
ing monuolly for best pictrue crnd sound with
mininum sound interlerence in the pictnre.
The AFT lecrture oI the TV receiver is then
qctivqted ond the "pull-in" 

effect is observed.
The srnount ol pull-in should be unnotice-
sble. Another test of AIT effectiveness is to
odjust the fine tuning of the receiver in either
direction Eog the optimum picture setting
with tbe AFT disqbled. The AFT is then
qctivqted qnd the effect on the picture is
observed. The picture should crutomoticolly
be restored to the optimum setting obtcined
by monucl odjustrnent of the reCeiver fine
tuning when the AFT wos discbled.

9 .3  CONDENSED WORK GUIDE
The flow chqrt of Figrre 9.5 is o simplified
outline oI the olignment portion of this mqa-
uql. The procedures cne shown in sequence
for effective use o{ the Model 415 in perlorm-
ing clignmeut checks, touch-ups qni com-
plete reolignment. The sections or pcrcr-

grcrphs contqinirrg the inlomation regnired
to perform eqch task ore colled out.

Keep in mind the inportance oI logging in-
Iormqtion on each receiver model oligo.d.
This should include the model numhr, bios
points, signol iujection points for eoch align-
ment function, test points cmd specicl notes
on the alignment process, when required. The
speciol notes should list the freguency ctltso-
cicrted with eqch tuned cirqdt- qs well qs
notes on cny rliff,sul6$ enco'ntered cmd
how they were resolved. Alignnent se
quences should be pl..t"ted iJr crdvcmce for
mininum switching of signcl leads. For er-
smple, with the iniEal set-up of Fignue 5.2
cnci Pcncgrcrph 5.2, the fotlowing c.- i" done
with only one interconnection chcage, tbis
being to conaect the direct ccble to the AFT
test point.

TtcrP olignrnsql

(bil prepecking

I-F sweep olignment

Chromq cligrnnent

AFT olignmeut
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MANUFACTURERS'  AL IGNMENT PROCEDURES USING THE MODEL 415

IO.O INTRODUCTION
In this section the i ' t qnd chromo olignment
procedures ol two teievision receivers ore re-
produced (Courtesy of Philco'Ford Corporo'
i ion ond The Mognqvox Compony). Opposite
these procedures ore shown the sqme align-
ment sequences using the Model 415. By com-
pcring the Model 415 method to_ specilic pro-
iedurLs the user cqn qcquire odditionql fcmil-
iarity with the use of the Model 415 in clctuql
proctice. The drqwings of test set'uPs,- chossis
icyouts qnd wqveforms qre those of the mqn-
uflcturers. The Model 415 interconnection qnd

set-up informotion is shown in Figure 5.2 qnd

Porogrclph 5.2 in the Iold'out qt the end ol the
monuql. The user mcry qlso refer to the con-
densed work guide ol Figure 9.5 in Section 9'3
to locqte "p"lili. inforriction regording oll
Modei 415 Procedures.

IO . I  AL IGNMENT OF MAGNAVOX MODEL T933

The first television chassis to be reviewed is
the Mognqvox Model T933. !b9 -cdc-pters ond
response curves recommend-ed !y ttt: trrcmu-
faciurer cre shown below. In tbe olignnent
procedure using the Model 415, reference to
Snly the resPonse curves- is reguired' Tbe
mqnufqcturer;s ligure numbers qre retcnned'
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MAGNAVOX MODEL T933

R F . I F  &  C H R O f r T A  A T I G N M E N T

Prel i  minary Connec hons

l .  Ad jus t  Cont res t  u rd  Br igh tness  cont ro ls  fu l l y  counter -
clockvlse and the Slrarpness control to i ts mld-r:rnge
posidon.

2. Adlust the Color control to i ts center posit ion.

3. Set the VHF tuncr to the highest unus€d clnnnel.
{.  connect e -,10 volt  bias to pin 9 0f v707, -2 volt  bias

to thc junctton of R?38 & R?39 (Bandpess Ampli f ier).

and a  -2 .5  vo l t  b ras  to  RF AGC (Porn t  E)  on  the  Chrorna
Board.
Ground TP202 (V ideo IF  Board)  and IF  AC€ (Po in t

D) on the Chroma Board.
Open the cathod3 circuit  of the Florizontal Output n:Uc.
Tlrn the receiver on :u' :ci  set the Volume control for mrni-
murn volume. Al low at least l0 minutes warmup t l tr tc
before proceeding wit}r al ignment.

6
7

EQT'IPMENT CONNECTIONS SWEEP GEN.
FREQUENCY

IyIARKER
FREQUENCY

REI{ARKS

Corurcct AM StgDd Gencretor tlrrough
.01 Capacitor to Pin ? of V203. Con-
ncct scopc througir Ftgurc 3 to iunction
o( C?2E & L?17.

{ . 5 M C
{00cPs
Modrlation

Adiust L206 for minimum output. Slug should b€
positioned at point nearest board.

Connect IF Svccp Cencrttor end
Marhcr to T\rttr Test Point throtgh
Ffurc {. Conncc3 scopc through
Ftgure 5 to TV clressir.

{3MC
l0MC Sweep

{ ? . 2 5 M C Adjust L20l !o center m:rrker pip in suckout-
Adiust R20l lor marirnum lttenurtton. I20l
slug should be at a point neer top of cotll-

Corurect IF Srecp Gcmretor end
MarLcr throrgh Figurc { to T\rner
Test Point. Conret scopc through
Flgurc 5 to TV chrssi!.

{3MC
IOMC Sweep

l ? M c
25MC
?5MC

42
17
{5

Adjust the Tuner Convertcr Platc Coil and T20l
lor maximum gain and response as shorn in Fig-
ure ?A. T20l slug shoutd b€ at point ne.rc3t top
of can; Tuner Converter Plde Coil slug shorld bc
1t point ferthest into coil.

Agply e {l.23MC CW srgnd to Tlncr
Tact Potnt. CoBDGct a VTYM to
TP20r. .

Adjust T20{ (Top) and tUll5 tor minimum rcztng
onVTVM. T20{slu@
top of crr.

Coaacct tF Swccp Gcncretor end
Merkcr thrqrgh Figure I to T\rner
Tcct Potnt. Conncct tcopc tlrrough
e lOK rcdstor to TPilOl. Rcmove
thc iumpcr froa TPil02.

{3MC
l0MC Sreep

65MC
l?Mc
75MC
0Mc
2sMC

{ l
42
{5
{5
47

Adjust T20{ (Bottom) for mlxlmum gain end
mintmum tilt. Adjust T203 to position {2. t?!lC
Marker and T202 to position {5. ?sMC ltlletlcr
(see Figrrre ?B). T20,1 slug should be posiUoad
"! pqinf n.*""t
Efpofnt nearest bp of cen. Recheck {7. z5uc fep.

Rccl:ck {t.25MC Tlap as Outttned Prcviotsly

Apply vt&o rrccp modrleted 15. ?sMC
(1.5V at TP:lOl ou VTIM to T\nr
Tcet Potnt. Scc Ftgurc 6 lor lPok-
up. Conncct rop. tbrorgh Ftgurc 3
to Ptn ? of WlO.

0-sMC SYcep 3
3
{

08MC
58MC
OEMC

Adjust L?l? srd T?Of (Top & Botton) fss rnplibdc

r|rcrt
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EE '8 \
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MAGNAVOX MODEL T933 RF, IF & CHROMA ALIGNMENT USING THE MODEL 415

PRELII I I } IARY CONNECTIONS

l. Pcrtorn Steps l-7 of opposite poge (Step 6 rna? be ornitted iI desired).

2. Use tcst ret.up ot Figure 5.2 ond procedurc ol Pcr. 5.2 (Foldout qt end ol Mcnuql).

3. Atl biac voltoges turnisbed lrom Model {15 supplies. CHECK FOR PROPER POLARf!TT:S.

{. Ur only racrrkers indicoted crad obrervc inatructions regording tinol position of tuuing rlugr.

5. Unt gs otherrrica tpecilied undcr REIVIARIG coluna. perlorn odjustmeats ol opposite Poge.

toulPilErT c0llllEcTl0lls n00tL4t5 c0ilIR0ts HARXER FRTqUilCITS' RtflARTS

Cosacct {15 r-l cqble to lu.uer
tcst poiru usc 75 ohra inPed'
qDcG.  PR- l5 l  Deoodu lc r to r
probc to iunction ol CI28 ou,d
L?t7.

FLTNCTION cwitch to MOD
MKR.

CHROMA ctp'itch io OFF.
PROBES switch to DElrlOD

poritiou.

PD( (4s.75)
SOUlrlD (11.25)

Adjust 1206 lor nininr'n isfi'
cqtd {00 lL on orclllocopo.
fura off nqrlarr. Rcnovc PR-
l 5 t .

{15 r-l cqblc or obove. Dircct
ccblc to TP20l.

FUNCTION rrirch ro MOD
MKR.

PROBES switch in DIRECT
porition.

ADI SI\ID 97.25) Adiurr I20f <nd R l0l lor
Eirin"n isdtcqtcd lfll Er on
ocillorcopr. Oborvr rlug lo-
codoa. Tun ofl. rncLor.

{15 r-l ccblr at abovc. Con'
ncct load blakr botlcon Pias
5 ol V20l trad V2O2 sod
grouud .  Conncc t  PR ' l5 l
qcrotr 180-oh- rclirtor ol 6rrt
loqd blocl od ground.

FUNCTION rritch to IF.
PROBES rritch to DEMOD

poritioa.
SWEEP WIDTH qt mcr. tben

odiurt cr rcquircd.

clrRoMA |,12.17)
ADI SND Q7.2SI
Pn( ({s.75)

Pcrlora cdlurbcatl lBdlcct.d
oa oppodlc pag., obrrving
tuaing rlug loccdonr.

{15 r-l cablc cr abovc. Re'
Eovc lood blockr. Dirrt ca-
blc st TP20l.

n NCTION rwitch to MOD
MKR

souND ({1.25) Altcnotcly cdiurt T2H (Top)
aad R2lS tor aiainun iadl-
cctcd {00 l|r on ocillccopc.
Tura ofl uqrkcr.

{15 r-l cqblc qs qbove. Dircct
coblc to TP20l. Renove iuop
cr trorn TP2O2.

FUNCTION sritch to IF. CHROMA Q2.67 cnd {2.17)
PIx ({s.7s)
{5.00 MIL
A.Dt SI{D (7.251

Pcrlorn odiurtnratr indicct.d
oB opporit. paga, obnrviag
tuniug rlug loccrdonr.

Bcchcck {1.25 MHz Trcp cs Outlined hcviourly.

415 r-l ccblc qs abovc. Cou-
Eeci PR-lSl to pin 7 ol V710.

FUNCTION switcb to IF. Re
ducc rwccp cmd centcr SOIII.ID
qnd CIIROMA mcker:; thcn
tura CI{BOMA srritch to ON
poritioD.

sottND ({1.25l{.5)
CHROMA ({1.67/{.08)

Q2.r7 /3.581
({2.67/3.08)

Pcrlorn cdiurboatr iDdi,cctcd
on oppoit. pcg.. obrerving
h.raiag rlug locrdour.

'For aorkcr lrcquoacy rclotioarbipr crt r.l. i.l ond ridco/chrooa trequeaci,ar. rctcr to Scction 3.8 ood Flgrrr 3.3 of thlr nonuol.

7l
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lVlcrgncr\rcD:r<.

T933  COLOR TV  CHASSTS

I { A N U A L  N O 7304
S E C T I O N 3 .  I

I S S U  E D Aug. .  1968

T U N E R  A F C  A t I G N f r l E N T

2 .
3 .

1 .
5 .

Beforeproceedingwith the Turer AFC Alignment, check the overall response
to ma'ke snrre the curve falls within the limits specified. U necessary repeat
the Video IF and Chroma alignment and then proceed with the following in-
strucH,ons:

1. Connectthe sveep generator, with markers at 45. ?sMC and 4?.25MC, to
the Tuner Test Point. Connect the oscilloscope through a 10K isolation
reslstor to Point '8" on the AFC Berd. Open the "AFC Defeat" Sutitch
t. €., set the "Auto Color" Srrttch to the "On" position.
Dehrne L903 by turning slug all the way out.
Adtust L90l for maximum response between the 45. ?sMC and 4?.25MC
markers. (Slug should be positioned at point nearest board).
Adfust L902 for maximum respons€ at 45. ?sMC.
Mfust L9O3 for "S" curve with {5. ?sMC marker falling at zero voltage
croseoyer (see Figrrre f). (SluS should be positioned at point nearest
bou4.

6. Repeat the adjustments of L90l and L902 for maximum gain with a sym-
meFical curve.
Recheck the IF overall response curve and if necessary adjust T204
(Bottom) to correct tilt (see RF-IF Alignment).
Recheck the adjustmentof 7204 (Top) and R215, {1. 2sMC Trap (see RF-IF
Allgnment). Ttris adjustment must be precise.
Applya45. ?5MCCW sigxrel to the T\rrpr Test Point and adjust the amplt-
hrde of thfs s[gnaf to obteln - 1. 5 volts at TP20l.
Connect the VTIIM to Potnt '8" on the AFC Board and adjust L903 for
zero volts.

7 .

8.

9.

10 .

FICURE I

Y H F  T U N E N L A Y O U T S
Rf TEST POI iT

Ir outrut

rt IO{ST

8 +

lfc o.Pur
ltc oEr€lT

Glro srrTo{
rr|{F t+

x € l T g R

l .F. l  +

l c c

ur' tPur
Srtt

3 a o t 3 7  T U N E R
ulr' narT

3r€r Gro ?t|rct cro r.t lEs? torrT

r ? rt^tE tmEl col,vEirfr ruc

r? nt€
ta surTcx rErrflL
rrc |IruT(laorzo
oSc ?rllfl|l.@3l

u|r' rt irtJr Ttsr xnru€r tcrftxt
uls(l.otital

t f riRT aa.|.!3l

t .  t f
! +

,ep
3 4 0 t 3 9  T U N E R

.loJ
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2.
3.

4.
5.

MAGNAVOX MODEL T933 TUNER AFC ALIGNMENT USING THE MODEL 415

Before proceeding with the Tuner AFC Alignment, check the oversll
response to mqke sure the curve lolls within the limits specified. If necessqry
repecrt the Video IF ond Chromo olignm,ent crnd then proceed with tbe follow-
ing insbuctions:

l. Use test eguipment set-up of Figrue 5.2 cnd Section 5.2 ol mqnuql.
Connect r-I coble of Model 4 15 to tuner test point using 75-ohn imped'
cmce. Connect Direct cqble to Point "8" 

on the AFC Bocrd. Open the
"AFC Deleot" Switch, i.e., set the "Auto Color" Switch to the "On"

position.
Model 415 FITNCTION switch to IF position. Turn on PIX (45.75) ond
ADI SND Q7.zil mcskers. PROBES switch to DIRECT position. Adjust
SWEEP WIDTH to center PD( (45.75) mqrker with ADI SM Q7.25)
mcrker crt right edg" of oscilloscope (foeguency increosing from lelt
to rigbt). A properly cligned curve would crppecrr crs in Figue A.
Detune L903 by turning slug qll the way out.
Adiust t90l for mcximum response between the 45.75 MlIz crnd 47.25
MHz mqrkers. (Slug sbould be positioned ct point necrrest bocsd.)
Adiust I.902 for mcsimum resPouse qt 45.75 MHz.
Adjust L903 for "S" curve with 45.75 MlIz mcrker folling qt zero voltcge
ctossover, os i:r Figure A. (Slug sbould be positioned of point necrest
bocnd). Set the \fERTICAL switch of the Model 415 os reguired for
proper polcrity (Figrrre I, opposite poge).
Tulo ofi ADI SI{D (47.2il mqrker crnd turn on 100 Kllz morkers. Adiust
MARKER AMPLITLTDE for suitqble mcrker heights. Repecrt cdiusbeuts
oI L90l qnd L902 lor mqi'mum gcin with q symrnetricol surve' using
the 100 I(lIz mcrkers. Tbe peok-topeck sepcroton of the "S" curve irs
<rbout one MHz, so thqt th; fiJth 100 KtIz mcrker on eqch side of the
PIX (45.75) mcsker should foll crpproximcrtely crt eqch Peqk ol the "S"

curye crs shown in Figure B. Adlrrst Model 415 signol level os reguired
to produce peok-tepeok cllrve cr'.plitude ol six to eight volts-

Recbeck the IF overqll resporuie cunle qnd il necesscoif odiust T204
(Bottom) to correct tilt (see RF'IF Alignment).

8. Recheck the odjustrnent of T204 (Top) ond R215, 41.25 MlIz Trop (see

RF-IF Aligament). This odjusbeut must be precise.
g. Modet 415 FITNCTION switch to MtrCR position. Turn off 100 MHz mcrk-

ers. Turn on only the PD( (45.75) mcaker sqd, using VTIIVI ot TP20l
(Video detector test point), odiust signcrl level lor -1.5 volts.

10. Counect the VT[lvt to Poi:rt 
"8" 

ou the AIC Bocrd curd odjust L903 for
zero volts.

6 .

7.

IO .2  AL IGNMENT OF THE PHILCO-FORD ' IS ' '  L INE

The second receiver chcrssis olignment is thot
ol the PhilcoFord 

"S" Line color television
receiver. Tbe olignment procedurds cre on

COLOR TELEVISION RECEIVER

the lollowins Dqses ol this section. All drcw-
ings ond *d"'etdrms shown cre those of the
mqnulcrcturer.

A D J  S N D

( 45 .75h

-l

I
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PHILCO.FORD . tS ' '  L INE TELEVISION RECEIVER

V I D E O  I F  A M  A N D  S W E E P  A L I G N M E N T  P R O C E D U R E  .  A L L  C H A S S I S
Prel iminarv:  ^.  

I j ; j ; ' , : ;1f ; :  i , r " . . "n l ! r i l : r " r .nr  
rs base. j  upon a (uner sr th proper bandpass airsnrnenr

B .  D i s a b l e  h o r r z o n r a I  s w e e p  s e c : i o n  b y  o p e n r n g  l u n p e r  f r o m  c  a r h o d e  o i  h o r i z o n r a l  o u t D u r
6 K D 6  P l l - i :  t o  g r o u n C  a n d  p l a c e  " N o r m a l , ' S e i t i c e " ' s * ' i t c h  

r n  " s e r v r c e " - p " t r , r . i . - - ' r - '
C .  P r e s e r  V R  I  s o u n _ c - r e L e ! : i o n - p o t .  a n d  V R 2  A G C  C : s r r r b u t i o n  p o r .  r o  a p p r o r . ' l l i  r u r n  C u ' .Bias Supprv: o' 

,Tcl', i j.rl l6iJ?tJ,?F.l?i!1i:,.?#"":i l:s.r ior r.2\'Dc at.ve ft 'un., ico. iaiu',
O s c i l l o s c o p e :  q .  C o n n e c l  i n  s e r r e s  w r r h  l 0 K  r e s i s : o r  r o  2 n d  d e r e c : o r  o u r p u r  l u g  M l i  o n  V I F  p a n e l  ( p l ) .
S i g n a l  G e n . :  F .  C o n n e c t  i n  s e r t e s  w r s h r e s r  l r t ( o  ! u n e r  U H F  i n p u :  r J : T ) . - S e t  : i a n n e l s e l e c r o r  r o  U l i F .

c on-

c u b e

v R 2
t f C ? r O i

A M  A L I G N M E N T  C H A R T

S T E P S I G N A L  G E X .
30% MoD. A O J U S T R E U A R K S

I a a .  o M H  I 6  t l o ? ? o v ,  t o r  v a r , E  .  - C  i a o y t o u , .  r - 9 ,  r l O .  I  s l  !  a t  r i E t t  t G t r G C ? l y G

r t E O e C r C r C t  f O t  v a l r u u u  O e t L C C t t O x  O r  t C O t t .  U I C  t C A t  , t y x

c o r :  \ c ^ a c t t  t o r  o a  c o r r ,  a o J t  t ?  ! t c r a ^ L  c c r t a a t o t  t t r u t  a t

h f  C : 3 ! a r y  t o  v l r x t a l N  l . O v  ) / 9  O r  ! C O t C .

2 a a  .  o M H l 9  i  r l O  7 O | |  . r l r

t a 2 .  r I M H Z J  t o r  v ^ . .

a a t . l M H l I  Y  7 0 l  u ^ 1 .  t O r a  ? U r ( l t f ^ r  L l "  A T  a S  ! M H I .  A O J u t t  3 t C x A L  C C r a a t a " O l  t r r u ?  l t

x C C E t 3 a l v  t O i  l . C v  u / )  O x  3 C O 9 C .  , C . a r  L l  t  w t ? l r  C O t 3  A t  ? O t

u /  ; O r - .

t
a  r  . 2 3 M H t s 6  t ? w t r  t O a , i . . r ^ o j u : t -  L 6  t ? o r ,  a t o  v i  I  t i  t F a t  o t o E a  t o t  r a t r t r a u M  o S t L C G ? r o r

e i  3 C a r E .  r i c i f , a 3 f , 3 c o r c  c a r N  I t  i t c t 3 t a t v  t o a  t u t T t c ! : ] . ?

r i o r c a t r c i .  a c r c l ?  ! " c t t  5 l x o  6 .  a o J u t ?  L t 2  7 o r  r . t t t r a u t a

o C t L f c v r o r .  a o J v ! t  r - l  I  A ' r o  L l a  t x  " x a ?  o t o 3 t  t o a  u t r t r a u r .

O i T L f C t l O i .  l x C l C A 3 C  t C O t f  C A t x  l 7  r f C 3 t t ^ l v  t o l  t U t T t C t C X r

t N O r C A r t O r . .  t t r t a ?  t " t t  a .  r C S t  a L L  C O t C a  / l ?  C O | L  t t o  / l u r a v

r t o v  a o l a o .

6 a  I  z l M H r Y l l  t O f  v r r

, 3 1 .  7 !  M H  z L l 2  r O r  v r r .  i ? l a r t

t a t  . 2 3 r . x  r I  I  r i o  L l a  t O f  b t r .  t ? a a t ! l

C  U l l o f . :  l S r . O V G  A r .  C a r a ( t ^ l O t  t a O r .  J 2 r  a a t o a a  r r O C a C O l r . e  w r t x  S w G G t  A L t C r . M G r t .

r a o y t !  t o  t t o r t t L V  t o t l t t o r r  t l r . t  ? u x t r c  t o t  t w ( t r  a L r c r r . a r ? .  t a ?  " u r . t a  ? o  c x a r r c L  a  a x o
? S l r a l r a L l .  a 0 . r u t t  T t r t  T U r t l c  C o x t t o L  t o l  u t r r s U r .  ! C O t G  t x o r C  ? t o x .  o o  r o r  r o u c x
o t  a L r a x r . 3 x ? -

r x J t c ?  c S . t t t a H l  t O l  r a o o u ! l t c o  a "  a r t 3 r r a
T r x t  ? u r . r x c  o t  c x a r a x S !  t 3 L 3 c " o t  T o a  a a | . ^ r c S

t W t l t C t t . :  G .  C O r r : C t  l i  t l a t t !  w t t x  v ^ t C x t r a  l a ? r t o a l  ? O  y x t  t U x t t   r ? .  t x t u ? .  ( ! G t  a l C U r a  g  t o r  r a G ? w o t r t l

t l g t ^ L  C 3 l . . :  l t .  L l a L l L V  C O U ' L S  ? O  L u a  r . I C  ( O r  t l l  O a  t w C 3 t  C C r . .  O U " r u "  C l a L 3  t o  r r o v t O G  r . a t r 3 l ! .

S W E E P  A L I C N H E N T  C H ^ R T

- a -

I

t
t

? - ' ?
a a 6

I t l
a l - a a

I . Qtra-r .al

STEP
SWEEP
GEN.

SIGNAL
GEN.

A D J U S T REr{ARKS

9 a o - l 0 u H r
(  r . 7 l

a 2 .  l  T M H t
a l . T l r a H r

s l !

L l  t  { o r  t v r t t t

t c t  t w ( 3 r  r o a  l . o y  , f ,  o . 3 c o r 3 .  a o J u t t  t o t  r . a r l r . u M  S a t r  a r o  a t t t o t t S  7 t 3 .
t O A .  A o J U t ?  r w t C r  l r r u t  ? o  y a t , . r a l r  t . o v  ) / )  o r  t c o r 3 .  L t t   o J U f  ? f  a t . l t f H t
v a a r a a  ^ r o  L l "  a o J u t t !  a 3 . t 5 M H t  r . a t r c l .  a o J u t ?  L '  t o  " t L ?  t o r  t | . a t  l S t r o r l 3

t o a o . t o M H  t
(  r . 7 1

a 2 .  t 7 M H t
. ! . 7 t M H t

L 9 t  1 9  o o f t  r o t  6 t y c  F L  r  l f t r o r t a .  L c  l a o r r o r . l  c o r 3  u l v  a l  a o J U a r 3 o  t o t  T L A t
l C ! r o r ! 8 .  t t  L O  r l   O J u t r S O  r 3 r 3 ^ t  t ? C r t  I  ^ r O  C  t r  . r ^ r  A L t a r | . 3 r t r .  t t O C 3 O U I C
' o o  r o r  t u u c i  L t O . . .

t t o a t a t r  t t t t 3 t  c u t v S  a t  7 0 ! L o r !

a .  a t r . o v 3  l l a t  / l | o r .  r . a :  ( ^ t r L y  t L t c x ?  t r a 3  t 7  x c c t t t a l y  t o  a 3 r . o v t  r o t t G  L t v G L  t r y t l t s r G r c t r .
a .  L o u r 3 t  ! w 3 a ,  l r r u t  ? o  r . a r r r a t t  l . o y  . / )  l G o r G  o 3 t L 3 c r t o r .  r 3 t r o r r S  7 t c .  t c a  a x o u | . o  1 3  o l r a l r S o .  t 7  7 1 3 .  r a l  l t  r o ?

C O a f : C t  l S t C ^ ?  3 t t r !  I  r n a O U O r  t O .

' a l  -a .
F|.r

rtr{ errtrtstc ffl
nuf r |0

i l
t l

7l
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PHILCO.FORD ' IS ' '  L INE V IDEO IF  AM AND SWEEP ALIGNMENT PROCEDURE USING THE MODEI

preliminory: A. 
:l;":,"1:.*ing 

video IF olignment is bosed upon s tuner with proPer bondposs olignment connected to

Disoble horizontol sweep section by opening iurnper trom cothode of horizontol output tube 5KD6 pin #2 to ground

ond ploce "Normoli Servrce" switch in "Service" position. (This step moy be omitted il desired.)

Preset  VRI sound reject ion pot .  ond VR2, 'AGC distr ibut ion Pot.  to opProx.  I r  turn CW.

Apply opprox.  10.5 VDC ro M{ (ACC) ond odiust  lor  2.2 VDC ot  M9 (Tuner AGC).  Adiust  VR2 (AGC) lor  6.0VDC

ot  IF  AGC T .P .  lTes t  Po in t ) .
Connecr os in Figure 5.2 (Fold.our qr  end ol  {15 Monuql) .  Connect  Direct  coble o l  Model  {15 to lug Ml4 on VIF

ponel  (P2).

Set FUNCTION Switch ro MOD MKR position. Connect Model {15 to UHF input (l2T) using short length ol aifl

wire to conrsct center pin of connectoi. Select ?S-ohm impedcnce. Set chqnnel selector to UHF-

AM ALTGNMENT CHART (Use one matket at  a t ime)

B.

c.
D.

E.

F.

Bios Supply:
(Use Model  {  l5)

Oscilloscope:

Signcl  Gen. ( {15):

Srocp Gen. (Modcl 415):

Stgncl Gca. (Mcnkcr):

. u 3 E  3 r e r E  x x t  o t c r L L A ? O t  C R y S T a L . C o N T F O L L E O  0 R  a S  a  V A F | a ! L E - r r g o u E N C Y  O S C I L L A T O T  l i E r E R  t o  s E c ? ] O N  3  C  O r  I O o C L  . 1 5  l i

Y t O N  H A N U A L I .

i o l f :  T o  ? o S t t t o N  F t x :  t u N t x o  F o i  s w € E P  a L r c N x E N t  u S l N O  i - F  S W E E ? .

( I )  ' E T  ? U N E I  T O  C H A N N € L  '

t t t  2 L A C G  F U N C t t o N  s w r ? c x  o r  x o o E L  . r 5  t o  c H  a  p o s r ? r o N  A N o  c o N N E C t  R . F  C A I L E  t o  A N T C N N A  t f R r l N A L 3 -  U 3 E  I O O . O X I  l I P l

t ! r  o r t c c T  C A I L E  i € M A l N s   Y  L U 6  r . t a  o r  V l r  ' A N E L .

t a l  t E r f r  7 o  t a i  c  r  t t  o F  r a N u a L  f o n  H E T x o o  o F  3 E T T | N O  F r N E  ' U N I N O  U 3 l N 6  T x E  S O U N O  t i A P  N o t c H

G. Connected lo oDleDDo lerninols ol rccoivcr.
H. Not rcquired; usc intarnol oqrlars ol Modal {15.

SWEEP ALIGNMENT CHART

' l t  
z !  L H z  1 3  f o u t v a L f N ?  T o  7 1  7 3  l l H z  o N  G H A N N I L  a .

a 2 . r ?  X X Z  l S  € O U l V A L f x t  ? o  7 0  t !  r x z  o N  c H A x t r E L  a .

. t  t !  r . H z  l s  E o u l v a L E N T  ? O  C 7  2 3  r H Z  O N  C l l A N r a E L  4 .

STEP
M O O E L  4 1 5  M A R K E R

FREQUENCY AOJUST REMARKS
I a a  o o  M x z L 6  I T O Y T O M }  F O R  ' { A I

z E A x  L 6  ( A O T T O M ) .  L 9 .  L l O .  A  L l 3  A T  ? H E I R  I E S P E C T I V E  F I E '

O U E N C T E S  F O R  I ' A X I H U T '  O € F L E C T I O N  O N  S C O ' E .  U 5 E  ? E A K  W I T H

C O R E  N E ^ R E 5 ?  ' O P  O F  C O | L  A O J U S T  S I G N A L  C E N C R A T O i  I I . ? U T

A s  N € c E s g a R v  r o  t r l l N Y A t N  I  o  Y  P / "  o N  3 c o P E .
2 1 4  6 9  u x Z L 9  0  L I O  F O t r  M A X .

I 2 7 !  M H Z L I 3  F O R  M A X

a u 3 E  P r r  ( . ! . 7 t )  A N O
o r r r M r z €  l N  s t E P  9

ICLOvv

L t 7  F O R  M A X  t O N  f U N E R } P E A K  L I I  A T  ' 3  '  I ' H Z  A O J U S T  S I G N A L  C E N E R A T O i  I N ' U T  A t

N E c : s s a R y  F o R  r . o  v  r / p  o N  t c o ? E .  P E A x  L l r  w l T H  c o R E  A ?

r o P  o F  c o l L .

t 3 0 u N o  ( a l 2 t ) L 6  ( t o P '  F O R  x l N a o J u s t  L c  t T o t t  a N o  v R l  l N  T H A T  O R O E R  r o t  X l N l H U r .  O f F L E c '

? I O N  O N  S C O ' E .  I N C F E A S E  S C O P E  O A I N  I F  I { E C E ' S A i Y  F O R  S U F F I '

c r E N t  r N o t G A T t O N .  R E t E A t  S T E ? t  t  a N O  t .  A o J u 3 T  L l 2  F O i

| . T N I r . U M  O E F L E C T I O N .  A O J U S I  L I T  A N O  L I '  I i '  ' H A T  O i O : R  F O R

U I N T M U I '  O E F L E C T I O X  I N C T l A 3 E  : 3 C O " E  C A I N  I F  N E C E 3 3 A R Y  F O I

5 U F F I C I E N '  I N O I C A T I O N  i E ' E A T  S T E P  '  X € E '  A L L  C O I E 3  A T

C O I L  E N O  A v Y  Y  F R O X  I O A R O

P f T O V E  r . O O C L  ' I 3  T . F  C A ! L C  F R O | ,  J 2 T .

a S O U N O  ( . t  2 t ) v F t  7 0 R  t  t N

7 ! !  t t  M H z L I 2  F O R  I ' I N  l  T R A P )

I a o J  s N o  ( a 7 2 l ) L r t  a N o  L l a  F o r r  M l N .  ( I R A P 3 )

STEP MOOEL { I5  CONTROLS
MARKER

FREOUENCIES ' ADJUST REMARKS
t F U N C T | O N  3 } Y .  l O  c x  a

c x t o x a  t w  o F r  s w € t t
w r o t x  r a a l  Y X E I {  A O .

J U S T  A 3  i E O U I N E O

s o u N o  ( a t  2 t )
c H r o r . a  ( . 2  t 7 )
r r r  r a t  7 l t

L l !

L I T  ( O N  Y U N E I I

r J 5 €  S O u r r o  r . a t x f t  t f F : l € N C f  f O  A O J U S "  F I X :  ? U N l t l O .
s E r  g w E E p  F o R  I  o  v  s l s  o x  s c o t E  a o J u 3 T  F o t  r l r l r u r .

6 a t N  a N o  r E 3 t o N S E  F I O  r l A  a O J U S T  3 W 3 : "  l X ? U ?  ? o
r . A f N T A r N  r  o  v  s / e  o N  s c o t E  L l !  a o J u s ? 3  a 2 . t 7  x x z

x a r x E r  a r | o  L t ?  A O J U S Y S  a t  ? t  r | } . z  r ^ t x S i .  a o J u s ?  L t

T O  I t L '  F O R  F L A Y  i E S P O N 3 f

t o 3 A I ' C  A 3  A I O Y C S a r a c  a s  a a o v c L C l F  L t  o o f 5  N o ?  c t v E  F L A '  t c s t o N 3 f .  L a  l a o T ? o x )  c o i t
x a v  ! E  a o J u S r E 0  F O f t  T L A Y  t E 3 t o x 3 t .  l F  L a  1 3  a o J U S T C O
r E r c a r  s t c r s  t  a N o  c  t N  " a x  a L l c x r a t N ? "  z r o c l D u r E .
" o o  H o Y  t o u c x  L l o  "

l t O ! ' A I T '  F I T ' \ . G E  C U R Y E  A 5  F O L L O W S

a  t c r o v c  ! t a 5  t r o x  | . a  ( a t t L Y  3 L l c x T  l l a 3

a  L o w f i  3 w E E t  t N t U T  T o  r . a r x t a r N  t . o  v  " / P
r 3  N O Y  C O t R f C t  l € 2 E A t  s T E t 3  |  T X I O U C H  l O

I r  N € c E t S A t Y  l o  t E | . o v €  N o l 3 E  L € V E L

3 c o 2 E  o E F L C C I I O N .  I E 3 ? O N S C  F I O  l 6 t

t N r E i t f t c x c E ) .
g x o u L o  ! c  o l t ^ l N : o .  1 F  F l c . t a l
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P H I L C O . F O R D  I I S ' '  L I N E  T E L E V I S I O N  R E C E I V E R

C H R O M A  B A N D P A S S  A L I G N M E N T  .  A L L  C H A S S I S

Test  Equipment  Connect ions :

P r e l i m i n a r y :  A .  D i s a b l e  h o r i z o n t a l  s w e e p  s e c t i o n ,  r e m o v e  g r o u n d  c o n n e c r i o n

f rom ca rhode  (p i n  : 2 ;  o f  ho r i zonca l  ou tpu t  t ube  6KD6  (V201 ) .

B .  Se t  
" ) i o rma i , ' ' Se rv t ce "  sw i t ch  (SV16 )  ro  "Se rv i ce "  pos i t i on .

C .  Se r  co lo r  con t ro l  r o  max imum ( fu l l v  C .w . )

B ias  Supp l y :  D .  App l y  app rox ima te i v  r  I 2VDC to  l ug  M4  and  ad ius t  f o r  2 .2VDC

a t  M9 ,  app l y -5 \ 'DC  co  l ug  .V42 .

Using d i recr  probe connect  to  chroma detector  b lock,  con '

necr  chroma detecrot  to  lug M51 for  s tep l ,  co M50 for  s teps

?, ) and 4. (See f igr.rre 8 for chroma detector circuit)

Connect  as sho* 'n  for  s reps )  and 4.

Connect  in  ser ies  wi rh  absorpc ion marker  bor  anc i  0 . lmf

capac i ror  to  lug .V4 l  for  sceps I  and 2,  set  Senerator  for

v ideo sweep to  RF modulator  for  s teps 3 and 4.

Connec t  as  shown  fo r  s teps  J  and  4 .

Connec t  t o  M l4 .  ad jus t  sweep  i npu t  f o r .SVDC fo r  s teps  J

and 4

Osc i l l oscopc :  E .

S igna l  Gen . :  F .

Sweep  Gen . :  G .

RF Modulator: H.

VTVM:  l .

S T E P
SWEEP

G E N E R A T O R
SIGN^L

G E N E R ^ T O R
ADJUST RETIARKS

I A L t € t a  C n l o r a l  l a r o .

r a t t  r l a r t .  L a o

t . t M H l  t w c E ,  t Y l o ? x

A r  t . 3 t M H !  C t r ? C r

r l : Q .

L a o  t o t  a r . o  a o t

t o M  c o r € 3

a o J r j t "  L a o  t o t  I  a o t l o r .  t o r  t c t r o r . 3 c

c u t v c  t r c u r c  " a " .  u e t l t a l x  S o u a L  M l l l t t

x 3 l c n  ? .  c x t o M A  o c ? t c l o l  " o  r . t l .

I  L l 6 r  C x t O r a A  C O U -

, L r r e  c  o r  !  L a  l

l a v c  a 3  l l t ,  t L a l a o J U t y  L a t  7 o r  v a r .  ! . o a M l { t .  c u l v 3  w l L L

a t  l t L ; 3 0 .  C x t O r . , l  O t t G C t O a  a l  r a 3 0 .

t a L r € r  c x l o r . a  t a r f o t T

C O I L  L T I

o - ! l M H l  ( a 7  Y r O a O

c a t l t t r

L 3 t a o J u S t  ! ! t  7 o r  r - , r .  a . O a M H t

a c r . t c r  o v c l a L !  c | r a o r a a

t  3t  ror .  !3

o - l M H l  ( r t  Y r O C O

c a l r r t l

L a o  ( r o r  c o r a € h G G r  c u t v a  t o .  a C 3 t o x S C  7 1 3 -  t 7 " 4 " .

r t  x G c G t 3 l l Y  t c ? o u c x  L a O  ? o t  t o a  c u l v 3

t r c .  1 7 " e " .

r o ? 3 s  w x c L  t c c o l r €  l r  / r t  l - 7

c l t l r S l  a r o  a  c l Y ! ? a L

t x :  v I O C O  C  l a l S l  r . U t t

o 3 c .  a t  a 3 . 7 t M H l  w l t x

! f  a Y  c r T t ? ^ L  a c c u l a c Y  a r . o  l x a

c x a x r . c L  t c r c c " o r  a ?  t ) r c  t l o t c t

7 | r . t  y u x r N c ,  3 a "  t o r  l c t o  a c a "  l c " v r c a r  ? r l '  v l o c o

c x a r . r . c L  F o l  ? x c  t 7  v l o c o  c a l t l S t .

uilfl
nl

t i  D

q-3  -a

d f  t  -q l  . - r : - '  - '  I  id t  lqq" '

_ , a  E

Figure 17. Chtoma Bandpass Alignmmt and Bandpass Curves
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PHILCO.FORD IIS' '  LINE TELEVISION RECEIVER CHROMA BANDPASS ALIGNMENT
USING THE MODEL 415

TEST EQUIPMENT CONNECTIONS:

Prctimincrry: A. Disoble horizontol sweep section. remove ground conneclion lrom csthode (pio fl21 ol horizontsl oul
6KD5 (V201).  (Moy be omit ted i l  desired.)

B.  Set  "NormolrService" swi tch (SW36) to "Service" posi t ion.  (Moy bc omit ted i I  desired.)

C. Set  color  contro l  to mqr imum ( lu l ly  C.W.) .

BicsSupply:  D.  Using Model  {15 bios suppl ies,  opply oppror imotely *12 VDC to lug M{ ond odiust  lor  2.2YD(
opply -5 VDC to lug M42.

Orcil lorcopc: E. Connect to Model {15 os indicoted in Figure 5.2 (Fold.out ot end ol Monucl). Connect PR-lSl to
Step l. ro M50 lor Steps 2, 3 ond ,1. Connect Direct coble to vidco detector test point (Lug Ml{ on VIF poncl P2)-

Signcl Gen: F. Not requrred; use internol morkers ol Model l l5.

Swcep Gsn (Modcl {15): G. Connact r-l coble ol Model {lS directly to Lug M{3 lor Steps I ond 2. using 75-ohm impcdcnce (mo
not required).
Conneci r.l cobln ol Model {15 directty to dntcnns lerminsls ol rcceiver lor Stcpr 3 qnd {. using 300-ohn
impedonce (R-F rnodulstor not required).

R-F Modulstor: H. Not required.

VTVM: I. Connect to lug Ml{; odiust Model {15 output lor 0.5 VDC lor Stcps 3 ond {.

NOTE: Whcn pcrlorrning olilnment by iniecting the r-l sweep ot the onlenno. lirst odiust tbc receiver linc tuning uring thc Sor
tor rclcrence os outlincd in the note tollowing the AM ALIGNMENT CHART. Tben procced qs indicqtcd below.

STEP
M00EL 4  t  5
CONTROLS

MARKER
F R E O U E N C I E S ' AOJUST REIIARKS

t .  a L t c N  c r { i o r a a  t a N o t a s S
7 t A X 9 .  L a O

r u N c t r o N  5 w  T o  v r o E o
r r o t € 5  5 w  T o  o E r a o o .

. t  2 3  { a  5 l

. r  6 7  ( a  0 6 )
a 2  r 7  (  3 . 5 t )
. 2  6 7  ( 3 . O O )

L . O  T O t  A X D  l O l T O r a
c o r c S

c o N N E c ?  P i . l 5 l  t 0  M l t .
ADJUST LaO to? t  lor t9x
F O I  i a 3 ? o N t E  c u R v E  r l c -
u t E  " 1 " .  l l A t N T A l N  E O U A L
m a r x E i  H S t c l { ? .

2 .  A L r C r a  C t { l o r ^  c o u ? L I N G
c o r L  L a l

s a r . c  a 3  S I E P  I s a u E  A 5  S r E t  I L a l c o N N C c T  t i - l t r  ? o  H ! ' o
A O J U S T  L a l  F O i  L a r  I  o t
r r x z .  c u t v S  w l L L  ! E  Y I L T E D .

t .  A L I ( i N  C H I C ' I . A  T A X I O F F

c o r L  L t a

r u N c t r o x  3 w  r o  l F
? F O t E t  3 w  t o  o E x o o
C x t o r . a  3 v Y  l O  O N .

S a r a E  a s  3 t E t L ! t A O J U 3 T  L l t  t o i  H A x  4 . o a
I H Z .

. .  C H C C X  O Y S i A L L  C H i O l . A
tES"Oir tC

S a x z  a 9  S t E t  ! s A r . €  a 5  s t E t  I L . O  ( T O t  C O n E I c H c c r  c u t v E  F o t  l E S t o N g E
F 1 G .  t 7  " 4 " .  l F  N E C f S t a t Y
t  c ? o u c r {  L . a 0  T o t  F o l
c u r v C  F r G .  1 7  " 4 " .

' F o i  
x l l x : t  r i € o u E N c y  R f L A t t o i . s r { t p s  a r  r . F .  t . F  e x o  v r o : o / c H F o r a A  s w E E P  F n E o u E N c l E s .  i E F E i  Y o  s € c T l o N  t . a  I  F l c u i E  ! . !  o F  T H l S  I
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I  1 . 0

r  t . t

OTHER USES OF THE MODEL 415
Becquse of the inherent versqti l i ty crnd flex-
ib i l i ty  of  the Model 415 there qre mony op-
plicotions qnd uses of this instrurnent over
ond obove bqsic oiignment of television re-
ceivers. The copobil ity lor the olignment of
f-m receiver i-f ond discriminqtor circuits
hqve been designed into the Model 415 ond
the use of this instrument in f-m receiver
olignment will be outlined in detqil. In od-
dition, other cpplicctions of the Model dIS
will be outlined briefly. As the user devel.
ops fomiliority with the Model 415 ond be-
comes progressively more experienced in
its use cnd the vqrious feotures, it is certqin
thot he will develop other oppiicotions lor
use of this instrument over qnd qbove those
outlined in this mqnuol.

A L I G N M E N T  O F  F M  R E C E I V E R S  U S I N G
THE MODEL 415

I  l . l . l . l  P loce  FUNCTION swi tch  o I  Mode l  415 to
10.7 MHz posi t ion.

I  l . l . l .2  Set  the  SWEEP WiDTH cont ro l  to  mqx imum
qnd use the CENTER FREQUENCY conirol
to set  the diql  indicqtor ot  the I0.7 MHz sec-
t ion ol  the diol  cql ibrot ion.

I  I  .  1.1.3 Set the ATTENUATOR control  to minimum
qnd connect the r- f  output of  the Model 415
to the 10.7 MHz injection point of the tuner.
Use the 75-ohm terminqtion.

I  l . l . l .4 Connect the direct  ccble of  the Model 415
to the i-f oiignment test point qs determined
lrom the olignment procedure.

I l. l . l .5 Ploce the PROBES switch to the DIRECT
position.

I l.l.l.6 Increqse the mcrker cmplitude control qs
required to observe the I0.7 MlIz mcrker
which is qutomoticclly energized when the
10.7 MHz function is selected. Use the CEN-
TER FREQUENCY control to center the 10.7
MHz mqrker on the oscilloscope troce.

l l. l .I.7 Adiust the ATTENUATOR os reqnired to
produce the reguired peok'to-peck resPonse
omplitude on the oscilloscoPe.

I l.l.l.8 Reduce the sweep width os reguired, st the
sqme time using the CENTER FBEQIIEI'ICY
control to keep the 10.7 MHz mcnker cen-
tered on the oscilloscoPe troce.

11.1.1.9 To determine bondwidth qt the vcnious
points on the resPorute curve, plcrce the 100
i(Hz mqrker switch in the on position. Ad-
just mcrker height qs reguired to_ obtqin
suitcrble mqrker levels. A typical i-l re-
sponse curve with the 10.7 MHz qnd 100
KFIz mcrkers odded is shown in Fig. ll.l.

I l. I . I . l0 Perform the reguired olignment qs outlined
in the procedure.

ro 7 vxz
CRYSTAL TARXER

l l . l . l  1 0 . 7  M H z  l - F  A L I G N M E N T
ln this type olignnent qs in tbe preceding
sections on television receiver i-f olignment,
it ls importcsrt to first reqd the olignment
procedure cmd loccte oll test poiats ond
signal injection points, both physicolly on
the chcssirs os well qs on the schemcrtic dio-
![rrnn. ls thie wqy the operctor will occu-
mulqte orperience in performing the vcsi-
ous i-I olignmeut tqsks qnd once ogcrin
recognize the s;-ilarity in the procedures
regcnding vcious mqnufqctu.rers. Align-
ment of 10.7 MlIz i-I sections of f-m receiv-
ers ls considerqbly less involved thccr the
oligrnment procedures outlined in the tele
vision section of this mqnuql. Invcricbly
the sweep voltcAe is injected in the region oI
the rnirer, sometines qt the mixer grrid (or
bqse, iI trcrnsistorized) of the receiver. The
mouitoring probe i:s connected ot one test
point for perlonning i-f clignrnents cmd is
reconnected qt q second test polnt when
pertorming discriminqtor oligument. ko
ce€d qs follows (Se€ Figrue 4.21, Repected.):

Fignre 4.21 (Repeoted) Typicol F-M Receiver
Block DicArrom

Fiqure ll.l Tvpiccl I0-7 MHz I'F Response Curve
ith'lOO KlIz Mcrkers Added
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I  l . l . l . l  I Remove the direct coble connection from
the i-I olignment test point qnd reconnect it
to the discriminotcrr or detector test point os
specified in the olignment instructions. A
typicol discriminstor 

"S"-curve 
is shown in

Fig. 11.2. The discriminqtor bondwidth re-
quirements vory omong mqnuiqcturers.
The use o{ the 100 KHz mcrrkers enqbles
the operotor to identily ony bondwidth re-
quired. In oddition, it is possible to inter-
polcte between the 100 KHz mcrkers to
obtqin qdditionql freguency resolutions
when performing i-f qnd discriminqtor olign-
ments.

Figure I1.2 Typicol 10.7 MHz Discrirninqtor
Response Curve with 100 IGIz Mcrkers Added

I l. I . I . 12 Perform the reguired discriminqtor cliga-
ment. This completes the i-I qnd discrimin-
ctor oliganoent.

I  I . I .2  CHECKING FM RECEIVER TRACKING
Trccking of f-m receivers ct the low end
and necn the center ol the f-m band can be
perlormed by using the hcnmonics of the
crystol mcrkers qs lollows: Plcrce the
FITNCTION switch to the MOD MKR posi-
tion. To cbeck the low end (88 MHz) of the
I-m bond, tur:r on the 44 MIlz mqrker qad
connect the r-f cqble of the Model 415 to the
crntenncr terminols (use 300 ohttt switch
position). Tune receiver towqr& 88 MlIz
cnd listen lor 400 tlz tone at the specrker, iI
connected. U the receiver hqs cm electronic
tuning iadiccrtor tune tbe receiver lor mcrr-

FU R€CEIVER
I.F RESPOTISE

a a
IHZ

IA'II(ER

A. F-M Receiver l-F Response
at Maximum Sweep.

Fig:re I1.3 ChecLi.g F-M Receiver

imum signol indicotion. Frequency setting
of the diol should be 88 MHz. The scrme
procedure con be used to check other points
on the diol by using the second hcnmonic oI
other mqrkers. This procedure ccln be used
to check trccking up to 94.5 MHz Q7.25 x 2).
By using other fecrtures of the Model 415.
trocking of the f-m receiver through the
complete {-m bcnd (88 MHz to 108 MHz) ccrn
be performed. Hcmonics of the 44 MHz i-f
sweep qs well qs hqrmonics oI the 10.7 lvfrlz
sweep ccrn be used to perform bocking
checks cnd adjustment on t-m receivers.

Il.l.2.l Connect the direct cqble of the Model 415
to the i-I clignment test point used ia tbe
preceding section for 10.7 MHz i-f olignmssg

11.1.2.2 Connect the r-f cable of the Model 415 to
the antenncr terminqls oI the f-m receiver.
Plqce the impedonce switch in the 300
position.

I1.1.2.3 Place the FIINCTION switch of the Model
415 in the IF position. Set the sweep width
to maximum crnd turn on the 44 MIIZ mcrrk-
er only. Center the msrker on the oscillo-
scope trqce.

11.1.2.4 Tune the f-m receiver to tbe lower end ot
the f-m bcrnd, while waching the oscillo
scope. The i-f response curve should be
coEre visible on the oscilloscope pcttem crs
shown in Figrre ll.3A. Use the ATIENU-
ATOR control cs regtrired to produce q
suitable pcttenr c'rnplitude. Beccnrse oI the
wide sweep width the response eutve will
cppecr_ertremely nqrrow with futl swe€p
width. Reduce the sweep width crt the scrne
tine keeping the 44 MHz mcrker centered
on the oscilloscope. Adiust the ttrning of
the I-m receiver to center the 44 MHz mcsk-
er on tbe i-l reqponse curye of the receiver
qs the sweep width is reduced. (Fig. 1t.38).
Iu 'his oppliccrtion d secoad hsmonic of
tbe i-f sweep in the region of 44 MtIz is
b.gg used to generqte sweep sigucl qt 88
MIIZ. The 44 MIIZ mcrker ccm- be inter-
preted crs <rn 88 MIlz crystcl conbolled
mcker in thi.� crpplication.

B. Receiver Response Using Reduced Sweep Width
(44 MHz Marker Centered on Response Curve).

Troclcing ct the lcw End ol the F-M Bcnd

r

roo
KHZ

aa
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11.1.2.5 Check the dicrl settiag of the f-m receiver.
It should reqd exoctly 88 MHz. Moke the
reguired trqclring odjustment lor the low
end of the f-m bcrnd.

11.1.2.6 A similq check of dicl cqlibrqtion cqn be
perlormed qt 2 x 47.25 or 94.5 MHz, using
the procedure outlined Ior 88 MHz.

11.I.2.7 To cqEbrqte the upper end of the f-m bqnd
the l0th hcrmonic of the 10.7 MHz output of
the Model 415 is used. Ploce the FIJNCTION
switch to the 10.7 MHz position, keeping the
r-f output cqble of tbe Model 415 connected
to the qntennc terminqls of the f-m receiver.
Becsuse the tenth bqrmonic of the 10.7 MHz
signol is used the sweep freguency ob
served on the oscilloscope will be ten times
the sweep ronge observed ct 10.7 MHz or
opproximotely 20 megclcycles. As q result
the resporse curve obtqined qt the ninth
hcrmonic of the 10.7 MHz (9 x 10.7 - 96.3)
will be observed qs well qs the tenth hqr-
monic (107.0 MHz). This is indicqted in Fig.
I 1 . 4 4 .

11.1.2.8 With the 10.7 MHz mqrker centered on the
oscilloscope Eqce, tune the f-m receiver
while observing the movement of the ninth

(lo7 rHz)
|  

'  A t

I P6.3 rrxz)
I
t to.7 uHz

TARXER

A. Receiver Response Curves Generated by 9th and
lOth Harmonics of 10.7 MHz Sweep Signal

qnd tenth hcrrmonic mcnkers on the bqce.
The mcnkers mcy move eitber to the right
or to the left depending upon whether the
f-m receiver uses high-side injection or low-
side injection. Becquse of the lqct thct the
two response curves observed are 10.7 MHz
opcnt there is no possibility oI confusing
one with the other, beccruse reference to the
tuner dicl of the f-m receiver will indicote
which response currre is being tnned in.
Assume thot the receiver is being tuned to
L07 Megchertz. The tenth hcrmonic re-
sponse curye will then move towcad the
center mcnker oad the ninth harmonic re-
sponse curve will move qwqy from tbe
mcrrker os iudicqted by the crrows of Fig.
I 1.44. Whea the resporue curve is centered
under the mcnker, reduce the sweep widtlx
ct the scme time rrsbg the CEMIER FRE.
QIIENCY control to keep the mcrker cen-
tered until q presentcrtion such cs Fig. ll.4B
is obtained. With tbe mcnker loccrted as
shown, the diol setting of the f-m receiver
can be checked. In this cqse it should be qt
107 MHz. By tuning in the opposite direc-
tion the ssme procedure ccm be used to
cqlibrqte the I-m receiver dial to the ninth
hqrmonic oI 10.7 MHz, or 96.3 MIIZ.

B. Response Curve at Reduced Sweep Width $O.7
MHz Marker Centered on Response Curve)

Figrre ll.4 Checking F-M Receiver Tracking Using the 9th qnd l0tb Hcnmouics of tbe 10.7 MIIZ Swee
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I I .2 VARIABLE FREqUENCY GENERATOR
CALIBRATIOTI
The lcrge nurnber of crystql controlled fre-
quency mcrkers qvqilqble in the Model 4I5
mske it qn idecl instrument for cqlibrqtion
oI tunqble generotors. Direct freguency
ccrlibrqtion cqn be performed or hcrmonic
relqtionship" between the generctor qnd
the Model 415 cqn be used to ccrlibrqte qn
uuusuqlly extensive ronge ol lregrrencies.

11.2.1 Connect the Model 415 to cru oscilloscope
qs indicoted in Figure 5.2.

11.2.2 Connect the signol generotor to be cqli-
brqted qt the nff MARIGR IN jock of the
Model 415.

1I.2.3 Ploce the FUNCTION switch of the Model
{15 to the IF position. Moke sure the
CHROMA switcb is in the OFF position.

11.2.4 Select the internol mcnker of the Model 415
cAciast whicb it is desired to colibrste tbe
tuncble geuerotor. Center this mcrker on
the oscilloscope screen, using the MARI(ER
AMPUTT DE control to set the desired
heigbt. Use one to two volts peok-tepeok
mcrker omplitude.

I1.2.5 Tnne the generqtor to the mqrker frequeucy.
Adiust the tunqble generotor output so that
q mcnker is visible on the oscilloscope troce.
Adjust the tunqble generqtor until the two
mcrkers coincide. A beot frequency wiil be
observed on the oscilloscope qs the vcrri-
cble frequency mcnker cpprooches the
crystol reference mcsker from one side qnd
posses to the other side. Set the tunqble
generctor mcnker in the center of the

A. 100 KHz Markers at Reduced
Sweep Width

double beqt obsenred. At this point the
tunoble generctor fuegtreury it excctly
eguol to the crystcl mcrker fregrrency.

11.2.6 II it is desired to cqlibrqte the sigocrl gen-
erqtor of c frequency other thcnr the mqrker
freguencies supplied in tbe Model 415, pro-
ceed qs follows:

11.2.6.1 Assune thot it is desired to ccllibrqte the
signol generotor crt 4{.5 MI{z. Turn on the
44 MtIz crnd 45 MlIz mcnkers to determiue
the direction of increasing freguency, which
should be from lett to right. 

- 
Once thic is

determined turn off the 45 MHz mqrker cmd
turn on the 100 KHz mcnkers. Reduce sweep
width so thqt l0 or 12 100 KlIz mcnkers cre
visible ou the oscilloscope Eqce (Fignrre
I l.5A). Using the CENTER FREQTTENCY
control set the 44 MlIz mcrker crt the left
edge oI the oscilloscope tsoce cs showD irr
Figrre I1.5B.

11.2.6.2 Tune the generotor which is to b€ cqli-
broted to 44 MlIz qs deternined by c becrt
between the internql crystal mqrker qnd
the generqtor. Use qs low q generotor out-
put os possible to provide r"n qccurqle vcrri-
cble mqrker torm the tunqble genercrtor.

11.2.6.3 Slowly increose the genercrtor freguency
qnd observe the generctor Ectrker on the
oscilloscope. When the geuerator mqrker
coincides with the fifth 100 KHz mcrker to
tbe right of the 44 MlIz mcnker, the sigaol
genercrtor fregr.rency is erodly 44.5 MI{z.
Keep in mind thct it is irnportqnt to estcblish
the direction of inc:eqsing hegtrency prior
to performing this t1pe of tegrency ccli-
brqtion.

aa.5
IHZ

.ta
${z 

-

IAIXER

aa
IHZ

IARXgR

B. Calibration of Generator
at 44.5 MHz

8l

Figure ll.5 Use of 100 KHz Mcnkers in tbe Calibrction of Voricble Freguency Genercrtors
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T1.2 .7  USING HARMONIC RELATIONSHIPS TO
CALIBRATE VARIABLE FRESUENCY
G EN ERATO RS

1L.2.7.1 To illustrate this procedure qssume thqt it is
desired to cslibrqte o generqtor aI22.5 MHz.

11.2.7.2 With the FUNCTION switch of the Model
415 in the IF position, select the 45 MHz
rncnker. Tune the variqble generqtor to on
indiccted 22.5 MIlz point while observing
the oscilloscope Eqce. As the 22.5 MHz fre
cluency is approoched q mctrker corresPond'
ing to the second hcrmonic oI the generqtor
frequency will qppec on the oscilloscope
fcrce.
Once ogcin, the genercrtor is odfusted until
c zero beat ocsurs between the 45 MHz
mcrker of the Model 4I5 cmd the second
bcrmonic of the variable generator. This
indicqtes that the vcrioble generotor is qd'
justed to eroctly 22.5 MHz.

LL.2.7.3 Uging tbe scme principles cr vcriqble fre
cpency genercrtor ccrr be cqlibrcrted crt 90
MHz by cditrsting the vcricble generctor
output until the generotor morker coincides
with the 45 MlIz mcrker of the Mode1 415.
In thls csse whqt is hcppening is thst the
Znd hcrrnoaic oI the 45 MHz signol oI the
Model {15 is beoting ogcinst the 90 MHz

sig:ecl hom tbe voricble generotor. This
generol procedrue ccrn be used with 3rd cnd
4th hcrrmonics os well qs the 2nd hcrrmonic
method illr.rstrcted here.

I I .3  AM BROADCAST RECEIVER TUNING AND
TRACKING CHECKS

Beccnrse the Model 415 hcrs crystol con-
trolled siguqlo cvailcble qt the output when
used in the MKR or MOD MKR {unc6ons,
the combincrtions of these mqker fregtren-
cies can be used to genercle difference
frequeacies which Icll in the AIvl broodcast
rquge, For er..-'ple, by using the 41.67
MHz cnd {il.l7 l{Illz mcrkers, c di.fierence
freguency of 0.5 MIIZ is geaeroted crnd is
cmplitud+modulqted iI the MOD MKR func-
tion posiEon of the Model 415 !s used. Using
11.87 cmd 42.67, q, I MIlz crystcrl controlled,
r'-rplitudemodulcrted sigrnol con be gener-
qted. Repecrting the procedule, s6mbining
39.75 MIlz cmd 41.25 MHz q rliffslsnce fre
qnency of 1.5 MIIZ is obtciaed. ltis pro
cedure ccm be used in the broqdcqst bcnrd
cs well cs iD short wcrve bqnds usbg other
frequency difierences. In qdditiou, multiples
oI the mcrlcer crystcl heguencies ccm be
nsed ss sstlined ecnlier to generqte cddi-
tioncl crystcl coaholled reference fregtren-
cies.

I I . {  ADDIT IONAL USES OF THE MODEL 415

ll.{.1 As previously mentioned, mul}iples of the.
bqsic sweep frequency rqnges ccrn be used
lor gweep fregnency checks in fregrency
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bqnds other thqn the bqsic 10.7 MlIz qnd
the teievision i-f lrequency rqnge. Any of
the 10.7 MHz hqrmonics cqn be used for
sweeping at frequency multiples of I0.7
MHz. Becquse hqrmonics qre used, this
meqns thqt the mqximum sweep qvqil<rble
ot the fundqmentql 10.7 MHz sweep rqnge
is multiplied by the order oi the hqrmonic
being used. For excmple, if the 3rd hcn-
monic oI the 10.7 MHz sweep is being used
Ior olignment in the 30 MHz region then the
mqximum sweep would be 3 times thot
qvoilqble qt 10.7 MHz or over 6 MHz. The
100 KHz mqrkers, when used, would repre-
sent frequency intervqls of 300 KFIz in this
cqse.

11.4.2 The swept video output of tbe Model 415
cqn be used for direct-sweep lregtrency
evqluqtion in the I to 6 MIIZ rcnge. The
output is essenticlly {lat over this freguency
rcmge. As with the other fregnency outputs,
hqrmonics of the video sweep ccrn be used
Ior sweeping ct multiples of tbe bosic I to 6
MHz rqnge. Once cgcrin, the internclly gen-
erqted mqrkers of the Model 415 cqn be
used for freguency checks. For excmple,
the 41.25, 41.67, 42.L7, qnd 42.67 mqrkers
cqn be reqd directly ss 4.5, 4.08, 3.58 crnd
3.08 respectively. Also, cny other mcsker
cqn be used for frequency identilicqtion in
the video sweep rcrnge by subUocting the
indiccted fueguency lrom the pix freguency
whicb'is 45.75 MHz. For excmple, il the 44
MlIz marker is energized while usbg video
sweep the mcrker ccm be interpreted os
45.7$44.00 = 1.75 MlIz. this opplies to crll
other mcrker frequencies as well.

Wben using multiples of the bqsic video
frequency the indicqted mcrker freguency
must be multiplied by the hqrmonic of the
video sweep being used. As crn excrmple,
iI the 2nd hcrrmonic of the video sweep is
being used for response checks in the 2 to
12 MHz regiou, tbe indicqted mcnker qt {.08
MHz will actuclly be 8.16 MI{z or twice the
indiccrted fregueacy.

11.4.3 Wbeu using modulated mcsker outputs or
unmodulcted outputs of the Model 415 Ior
performing receiver trqcking cbecks for cql'
ibrqtion purposes it is not olwcrys Decesscry
to make q direct connection to the receiver
under test. II q short leqd is connected to
the yellow leod of tbe BF ccble tennincrting
pcd this qcts cs qn sntennq qnd cqD b€
used to rcrdi<rle tbe test sigmql to the re-
ceiver uuder test by plcrcing it neqr tbe
receiver.

Ttre qbove miscellcrneoull crpplicctions of
the Model 415 qre intended to demonstsste
lhe versqtlitf ol the Model 4tS irr oPPlicq'
tions other thon television receiver olign'
ment. We cne sure thot the user will devel'
op odditional uses for the Model 415 qs he
blcomes inqeqsingly fcmriliqr with its fecr'
tures ond its operotion.
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MODEL 415  ADJUSTMENTS AND MAINTENANCE

12.0

L2.l

MAINTENANCE AND ADJUSTMENT
P R O C E D U R E S
The Model 415 Sweep Morker Generotor
hqs been foctory odjusted for optimum per-
formqnce qnd, becquse of its qll solid siqte
construction qnd reguloted power supplies,
does not require periodic cqlibrqtior or re-
odjustment. Becquse the instrument hqs
been designed to withstqnd severe mechon-
icql shock ss well os electricql overloqds
(All internql supplies qre reguloted qnd
hqve built-in short circuit protection), mqin-
tenqnce cnd repoir requirements should be
minimql. If mqintenqnce work is required
then possible reodjustments mqy be re-
quired iI tuned circuits qre invoived or il
the circuit repoired reguites cr cqlibrqtion
crdjustment.

T R O U B L E S H O O T I N G  I N F O R M A T I O N  A N D
PROCEDU R ES
To oid in locolizing possible problems the
functioncrl block diogrcms of Section 3 ond
Section 4 of this mqnuql qre repeqted. A
thorough review o{ Sections 3 qnd 4 of this
mqnuql with relerence to the qccompqny-
ing block diogrcms will qid consideroLly in
circuit cnoiysis. In qddition to the blbck
diogrcms qnd complete schemqtics, the lol-
lowing troubleshooting inlormqtion is in-
cluded qt the end of this section:
Figure 12.2. Pqts loyout for Morker, Wqve.
form Generotor qnd Pqttern Amplilier Boqrd
(Viewed from Component Sidei.

lig"l" 12.3._Pcrrts loyout lor Power Supply/
R-F Boqrd (Viewed from Component SidL).
Figure 12.4. Ports Loyout for Sweep Oscillo-
tor Boqrd (Viewed from Component Side).
Figure 12.5. Ports Lqvout lor Pix Oscillotor
Boqrd (Viewed from Component Side).
Figure 12.6. Wavelorm Generstor Wqve-
forres.
TABLE l2.l Troubleshooting Chcrrt
TABIJ l2.2Model 415 Switching Chort
TABLE 12.3 Tronsistor Voltoge Chqrt
Becquse oI the multipie outputs qvqiloble
at the Model 415 Iront ponei ss well os the
control qnd switching lunctions perlormed
qt the front ponel, mony problems, if not qll
trouble symptoms mql/ be determined by
operotion ol vqrious front psnel controis
qnd observing thot q required {unction
should result. Absence of o pcrticuicr sig-
nql or output con then be used to onolyze
the problem. Relerence to the Troubleshoot-
ing Chcrt of Toble l2.l can be mqde ro
locqlize the problem. As outlined in Sec-
tions 3 qnd 4 of this mqnucl the FUNCTION
switch is useci to qctivqte certqin stoges os
reguired in eoch position qs well qs to com-
bine output signols in the desired seguence
so thot 4. {"grired output is gendroted ot
the RF-IF-VIDEO jock. The Swiiching Chort

of Tqble 12.2 condenses this inlormqtion
gto compoct form. By reference to the
Switching Ctrort o. *.il qs the functioncli
block dicAroms ond schemqtics, the defec-
tive signol poth cqn be reqdily determined,
qnd {rom there the defective itoge cqn be
locqlized. Voltoge checks mqy thln be em-
ployed to investigote q suslected stcge.
There qre certsin bqsic circuiti in the Model
115 which operote independently of the
FITNCTION sivitch qnd qs q resul't cqn be
evaluqted or onqlyzed without reference to
the FUNCTION switch position.

INTERCONNECTING CABLES,  TEST
LEADS AND SWITCHES
Whenever qn appqrent loss of input signol
to the Model 415 or o signcl from the Model
415 to externql equipment (television re-
ceiver qnd oscilloscope) occurs the first
items to be evolucted qre cll interconnect-
ing cobles. This is pcrrticulorly true qlter the
unit hqs been in service lor q consideroble
period ol time. Continued monipulqtion oI
qll test leods furaished with the Model 415
ccrn cquse intermittent or open leqds which
moy not be readily clppcrent, porticulorly
in the shielded cqbles. Another check to be
mcde before proceeding into the Model 415
circuitry proper is to check qll connectors
qnd switches for proper operction. This cqn
be done by use of qn ohmmeter with the
unit off, or, in the cqse of signol trocing,
this cqn be done by using on oscilloscope
to trqce the siguol either through q connec-
tor or through. q switch

If horizontol sweep is qvciloble qt the
Model 415 cnd o scope is used lor signal
trocing, the sweep selector of the oscillo-
scope mqy be lelt in the externol sweep
position while signol trclcing in the Model
415. In this wcry the observed wcrve forms
qre olwcys synchronized on the oscillo-
scope. If it is ciesired to view the wqve
forms qt slower sweep rqles select line sync
operotion of the oscilloscope. Do not use
iine sweep becqtrse this will distort the
observed waveforms.

REGULATED POWER SUPPLIES AND
BIAS SUPPLIES
The regulcted 25 volt positive cnd negotive
internql supplies of the Model 415 moy be
checked indirectly qt the bios jccks of the
front pcnel. Both 0-25V biqs odjustments
qre connected scross the interncl regruloted
supplies. Therefore, when each bios qd-

iustment is clt mcorimum clochpise position
the voltqge cvciloble ot the biqs jocks is
eguol to the internql reguloted supply volt-
qge. The positive qnd negcrtive voltoges
crvqilcrble ot the 0-50V supply cre unregf,r-
loted but mqy be checked in q similqr
mcroner qt the coresponding bios iock.

t 2 . t . l

tz.t.2
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To locqte voltoge reference points within
the utit proper, severql methods moy be
used. First, the bottom cover of the unit moy
be removed, exposing the under portion oi
the printed circuit boords. All voltoge test
points <rre indicqted in the copper loil oI
the underside of the boqrds. Points which
sre cqlled out on the schemqtic qre identi-
fied occordingly on the underside ol the
P.C. bocras. Ali reference points moy olso
be locoted. but not qs reodily, from the top
side oI each printed circuit 

-boqrd. 
In thii

wqy, it is not necessqry to remove the
bottom cover oI the unit for voltoge checks.
Relerence to the ports locqtion ciilgroms oI
Figures 12.2, L2.3, I2.4 ond 12.5 

-identify

vqrious test points qs they would oppeol
from -the top. The corresponding ideniiiico-

!,or lettering is not visible lrom the top.
Because the drowings qre to scqle, how-
ever, voltoge points mqy be locqted by
reference to the drowings qnd to the pcrticu-
lor bocrd unde-r investigotion. A similor op-
prooch mqy be used in locoting signol
points qs well qs voltoge meqsurement
points. All interconnecting cobies and wires
in the Model 415 cre qlso terminoted qt tie
poiats which are identified on the underside
ol the P.C. boqd. By relerring ogcin to the
ports layout dicAncms, the points cqn be
loccted hom the componeni side of the
bocrrds for signol trccing purposes. The
pcrts lcryout &cwings indicste lhe orientq-
tion oI eqch boqd when viewed from the
front ol the u''it.

The test point identilicqtion procedure wiil
be outlined by toking eoch of the pcnts
locatiol _ dican.tt"5 in order. Relerring to
Figure 12.2 notice thqt test points hqve Seen
colled out, qnd thqt eoch refers to c specilic
point on the P.C. boords. These points ore
identified on the underside of the P.C. bocrrd
but, beccnrse of the sccrled lcyout of the
pcrrts drcwing these points cqrr. be locoted
from the compouent side of these p.C.
boords. For ex.'nple in Fignre lZ.Z TP-l
indicqtes 9 point where +14 volts is clwcrys
present when the unit is turned on. T?-2
iadicotes thcrt terminol where +ZS volts
should be present qt oll times. Tp-3 indi-
cstes the point where -25 voits should be
present ot o! times. TP4 indicotes the point
where supply voltcAe to Q2 (ADI pIX os-
cillotor) would sppeqr when the ADI pIX
mcrker switch is energized qt the front
pcrnel. Jf sirnilql procedtrre cdn be used to
verify thcrt A+ crppeqrs qt eqch mcnker
oscillr'lor -by_ turning on the cppropriate
switch cmd checking for the cpp6&cice of
voltoge of poiats 5, 4, 5, etc., qcross tbe
marker bocd. The "TP" 

nunbers do not
appgq ou the P.C. bocnd foil. They cre
used here for couvenience in discrissing
troubleshoo tiu g crnd od j ustra en t procedu5es-.

Relerring to Figure 12.3, q similqr identili-
ccrtion o{ certcrin voltcge test points is mqde.
As indicqted, TP-301 

-indicqies 
o point qt

which * l4 volts is present when the Model
415 is turned on. Tp-302 indicates a _25
volt poinr. TP.303, Tp-30S, ond Tp-306 indi-
cote points qt wirich -14 volts, =25 volts
DC ond -25 vohs, respectively, oppeqr in
the power supply portibn oI thl Mbiel als
when the unit is tutned on.
Referring to Figure 12.4, Tp-202 indicotes o
point qt which -14 volts should qppeqr
when the I0.7 MHz sweep oscillotor is ener.
qi?9d. TP-204 indicqtes ihe point ot which
- 14 volts should oppeqr wh-en the 44 MHz
sweep oscillqtor ls energized. Tp-206 indi-
cqtes o po-rnt qt- which -25 volts is clwoys
present when the Model 4lS is turned on.
To check for proper sweep voltoge cpplico.
tion to the sweep oscillotors, connect the os.
cillosc_ope to TP-203 snd odjust the SWEEp
WIDTH control lrom min t6 mcf,f,. The ob-
served wcrvelorm should vary qs indiccrted
in Figure 12.6-F, with maximilm cmplitude
occurring "l_g9gcr:riurum clockwisl posi-
tion oI the SWEEP WIDTH conbol.
Referring to Figure 12.S, TP-401 indicotes a
point qt which -14 volts crppe<rrs when
Video_Sweep .4nplifier Q40l'G energized,
cnd TP-402 indicqtes the point ct whicf, +14
volts qppeclrs when Pix Oscillqtor e402 is
energized.

12.1.3 HoRIZoNTAL SWEEP C|RCU|TS
All internol sweep voltoges cre genercrted
by ^the lr^qvefora generotor consistng o{
Ql2 qnd Q13. Tbe horizontql sweep vol[oge
is token Irom the bqse circuit ol Ql3 cnd
supplied to Ql4 fuom which sweep voltcges
9l opposite polcnities mcry be- select-ed.
These outputs are supplied to the sweep
reversing termi.aqls of CHROMA switch
5522 ond then to the HORIZ SWEEP switch
SSl4 qnd from there to SCOPE HORIZ IN-
PUT jock 1505. To aid in evqlucrting circuit
performonce the wqveforrrs of Figrue l2.G
crre provided lor relerence. These circuits
cre operationol in qll positious of the
FITNCTION switch; tberefole, loss of oscillo
scope sweep wben the oscilloscope sweep
selector is in the externql sweep positioir
indicqtes q defect in the signol pttb de-
sqibed. The synchronizing triggei for the
wqveform genercrtor is developed by neon
lcrmp P513, whicb is qlso the P:OWEh ON/
OFF indicqtor l.'nrp (See Schemqtic 488-
084-9-001). Fqilure 6t Ui" lcrmp results in
loss of sfrnc, which ccruses the Losic sweep
rqte to be sligbtly less thqn 60 tlz. The
Model 415 con still be used sctisfactorily;
the only noticeable effect is thct there will
be q slight low-fregrrency "brecthing" of
response curves and wqveforms observed
on the oscilloscope.

12.1.4 PATTERN AMPLIFIER CIRCUITS
(Q19 and Q20)
Input signols from receiver under test are
connected to eitber the DIRECT jock (1502)
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or the DEMOD jock (1503) ond ei ther is
selected by the PROBES switch S5l2 qnd
the signol  is  then processed through Q19, q
phose spl i t ter ,  VERTICAL switch S515, Pqt-
tern Output Ampl i l ier  Q20 ond from there
through q 15,750 Hz f i l ter  to SCOPE VERT
INPUT jqck 1504. Connect on qudio oscil-
lqtor to either the DIRECT or the DEMOD
jock qnd, with the PROBES switch in the
corresponding position, observe the oscil lo-
scope ouput. The condition of the pottern
omplil iers con then be determined.

12.1.5  MARKER DETECTORS AND AMPLIFIERS
The 44 MHz Detector QlS ond the 10.7 MHz
Detector Ql6 os well os mqrker omplil iers
Ql7 ond Ql8 qre energized ot  o l l  t imes.
Outputs ore generoted by these circuits
when the proper input signols qre furnished
lrom the FUNCTION switch or from stoges
qctivqted by other iront pcnel switches,
such qs the mqrker switches.

1 2 . I . 6  V I D E O  I F / R F  A T T E N U A T O R  Q 3 O 6
All Model 415 outputs qre supplied to the
output jock through the ottenuotor stoge.
The goin of this stoge is controiled by AT-
TENUATOR control R515.

1 2 . 2  U S E  O F  M A I N T E N A N C E  I N F O R M A T I O N  I N
TRO U BLESH OOTIN G
An exqmple of the use of the troubieshoot-
ing inlormqtion fr.unished will be outlined.
Assume thst there is no video output with
the FUNCTION switch in the VIDEO posi-
tion, but outputs qt qli other FUNCTION
switch positions qre normql. Reler to Figure
4.1 Sepeoted).

12.2.1 Check thqt mqrker operotion is normql.
Becquse of the post injection morker sys-
tem, mqrkers wil l be qvoilcble if Marker
Amplil ier Ql7 ond Ql8. 44 MHz Detector
Qls, 44 MHz Sweep Oscil lqtor Q20t qnd
Buffer Amplifier Q202 ond the Mcrker Os-
cillqtors QZ through Qlt qre operoting
properly.

12.2.2 II output is cvoilqble in the IF position of
the FIJNCTION switch ond if the CHROMA
switch is effective in providing the proper
signol lor circuit olignment, Pix Oscillotor
Q402 is operoting properly, but moy not
hqve dc opplied in the VIDEO function.
Check the d-c switching to the stoges out-
lined here.

12.2.3 Notice in Figue 4.1 thqt the combined out-
puts oI the 44 MIlz sweep oscillcrtor qnd the
pix oscillotor ore supplied through the
FITNCTION switch to Low Poss Filter cnd
Video Sweep Ampiilier Q401, qnd thct the
output of Q40l is {ed through Attenuqtor
Q306 to the output jock. Beccruse this stcAe
is used only in the VIDEO function, it
should be investigoted. Access to this stcrge
is obtoined by removing the bottom cover
of the Model 415. The ports loyout diogrcrrn
of Figure 12.5 ond the voltcAe chart of Toble
12.3 can be used for reference. The sche'
mqtic cqn be used to check cobling qnd d-c

switchinq if required.
L2.2.4 The qbove troubleshooting informqtion is

condensed in the troubleshooting chort of
Tqble 12.1. Under the TROUBLE column
locqte 

"No 
Video Sweep Output." Opposite

this uncier POSSIBLE CAUSES qre l isted
Q40I (Video Sweep Amp), Q402 (Pix Osc),
X40l (Pix Osc Crystol), D403 (Mixer diode),
Q20l (11 MHz Sweep Osc) ond Q202 Q4
MHz Bufier Amp). As exploined previously,
normql outputs in other F1JNCTION Switch
positions qs well os evidence of Mcrrkers
in the VIDEO position of the FITNCTION
switch eiiminote oll suspected stoges ex-
cept Q40I qnd diode D403.

12.2.5 The switching informqtion oI Tqble 12.2
summqrizes in chqrt form the informqtion
of the functionql block dicgrcrms. Only the
stoges ofiected by the FUNCTION switch
qre indicqted. The lett hqnd column lists
the FIINCTION switch positions in order,
qnd the heodiags qcross the top list the
stoges of{ected by the FITNCTION switch.
For eocb position ol the FITNCTION switch
the corresponding condition of eoch stage
is given.

12.3 REPLACEMENT OF DEFECTIVE
COMPONENTS
All components shown in the pcnts loyout
&awings of Figure 12.2 and Figtue 12.3 cne
crccessible from the component side oI the
P.C. boccds by lifting the cover of the Model
415. For component replocement qccess to
the underside of the P.C. bocnds is obtoined
by removing the bottom cover of the unit.
This is done by removing the lour corner
screws which retqin the rubber feet on the
unit qs well qs the four remqining screws,
two towqrd the front of the unit qnd two
towqrd the reqr of the unit. Removol of the
bottom cover is olso necesscry to provide
occess to the Pix Oscillqtor bocrrd of Figure
12.5. Once the bottom cover is removed the
component side ol the Pix Oscillqtor bocsd
is occessible. For replocement of compo
nents the underside of the Pix Oscillctor
bocrd is occessible by removing the three
P.C. bocrrd mounting sclews which hold the
Pix Oscillotor bocnd in ploce. The bocnd
cqn then be turned to ollow qccess to the
underside.

Component replocement on the sweeP os'
cillqtbr bocnd ol Figure 12.4 is perlormed
qs follows. Inscribe or pencil o line on the
tuner ccrrioge to indicqte the position oI the
pointer which is cttcched to the cqrrioge !V
meqns of o sheet metql screw. Iposeu the
screw which retqins the pointer qnd remove
the pointer. Unsolder resistor R5l6 ct point
K qi indicqted in Figure 12.4. Unsolder the
leod ol C505 which connects to TP'203 on
the sweep oscillotor boqd cs indiccted in
Figure 12.4. Remove the Iive mou:rting
screws which hold the sweeF oscillqtor
bocnd in ploce. Gently slide^ the os-cillqtor
bocnd with the hrner ottoched strcight bqck
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from the front ponel. Suf{icient leqd iength
is provided so thot the boqrd cqn now be
turned over lor qccess to the foil side. Alter
replocing the boqrd, olign the pointer on
thl l ine previously scribed qnd tighten the
retoining screw. Moke sure the pointer is
not binding ogoinst the mounting brocket
or the front Ponel.

T2.4 INTERNAL ADJUSTMENT PROCEDURES
With only ct few exceptions the internql
adjustments of the Model 415 thot moy be
required consist primorily of .tuned circuit
odlustments. For excmple. 1e!e1rin-g to the
rouble shooting chqrt of Tqble 12.1, the
qbsence of ony one of the mqrkers moy be
the result of o mistuned coil in eqch oscil'
lcrtor stcAe.

I2.4. I  MARKER OSCILLATOR ADJUSTMENTS
One of the most stroightlorwqrd methods
of perlorming mcrlk_er oscillqtor tuning is-to
firJt connect the Model 4 15 to qn oscillo-
scope trs shown in Fig.ue_5_.?!!o-l4p"t qt end
of monuol). Plcce tbe FI'TNCTION switch in
the IF position. Turn on severol of the IF
markeri ond odjust the MARKER AMPLI'
TITDE control Ior suitoble mqrker omplitude
os observed on the oscilloscoPe. Adjust the
SWEEP WIDTH confol qs reqtrired, to'
gether with the CENTER FREQUENCY con'
iol so thot the fueguency region which
includes the missi:rg morker is disployed
on the oscilloscope. Now odiust the oppli'
ccble coil in o counterclockwise direction
until the mqrker qPPecrrs on the oscillo-
scoPe.
Tbe pcnts loyout drcwing of Figure l2-2 is
useful in locoting the opplicable mqrker,
wben used in conjunction with the trouble'
shooting chcrrt of Toble I2.1. For exomple,
if the CHROM A G2.67) mqrker is missing,
then re{erence to the troubleshooting chqrt
indiccrtes thct the possible defect is Q6, XG
or mistuning of L6. The pcrts locqtion diq'
gf@ mqkes it possible to locqte the ques-
tioncble stage immediqtely. With the 42.67
(3.08) CHROMA mqrker switch in the ON
position, odiust L6 in q counterclockwise
direction os reguired to restore the mqrker.
U the mqrker is not restored, perform the
voltcAe meqsurements on the oscillqtor
stoge.
Ouce the mcrker is restored this indicqtes
that the oscillqtor qs well qs the post iniec'
tion system oI the Model 415 sre lunc6on-
ing properly. Next, it must be verified thot
the marker output ls qvoilable clt the output
icck. Tbe PR-ISl Demodulqtor Probe cqn be
used effectively in coniunction with ct vctcu-
um tube volt meter to determine the pres-
ence of mcrker output ot the output jock.
The PR-lSl cqn be connected to ony VTVIvt
hcving o micnophone type connector such
crs thcrt employed on the BdK Model 177
VTyfvt. Turn the ATTENUATOR control tci
mcEr.
Using the lowest d< voltcAe rqnge qvqil-
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qble (0.5 vol ts on the BdK Model 177) wi th
negotive polority, turn on only the mqrker
which is to be tuned. A d-c voltoge reoding
wi l l  be indicqted on the VTVM i l  the mqrker
osci l lqtor is funct ioning. Adjust  the mqrker
coi l  tuning siug for q moximum indicot ion
on the VTVM. The slug is then odjusted
one-hoif turn counterclockwise from the
mqximum output point. Return the FUNC-
TION switch to the IF position qnd observe
thot the morker is visible on the oscil lo-
scope. The method outl ined here cqn be
used for peoking oll mqrker oscillotors.

1 2 . 4 . 2  C H  4  O S C I L L A T O R  A D J U S T M E N T
The method of using the PR-lSl lor peoking
oscillotors cqn be used for the Chsnnel 4
oscil lqtor, Chqnnel l0 oscil lotor and the pix
oscillqtor cs well. To perlorm alignment of
the Chqnnel 4 oscillcrtor, plcce the FIINC-
TION switch in the Ch 4 position. Next, re-
Ierring to Figure I2.4, ground the end ol
resistor R207 indicqted qs TP-205. This dis'
qbles the IF sweep so thqt only the Chqnnel
4 oscillqtor component is supplied to the
output jock of the Model 415. With the PR'
l5l connected to the output iock of the
Model 415 odjust coils L30t ond L302 lor
mqximum indicqted output, using the lowest
d-c voltoge rqnge of the VTW!.

12.4.3 CHANNEL 1O OSCILLATOR ADJUSTMENT
The Chqnnel l0 oscillqtor tuniag odiust-
ments cqn be performed in q mqnner sim'
ilor to thqt oulined lor Chqnnel 4. Ploce the
FUNCTION switch in the CH l0 position
ond ground TP'205 of Figure 12.4 crs wcrs
done for Channel 4. With the PR'lSl con-
nected to the output iock of the Model 415
qnd the ATTENUATOR ot moximum, odjust
the coils L305 ond L307 for mqximum indi-
cqted dc on the VTVM.

12.4.4 PIX OSCILLATOR ADJUSTMENT (BOTTOM
C O V E R  O F  M O D E L  4 1 5  R E M O V E D )
The pix oscillqtor peoking cqn be perlormed
in q similar mqnrier. Pldce the F-UNCTION
switch in the IF position. Ground TP'205 of
Figure 12.4. Ploie the CHROMA switch in
th; ON position ond connect the PR'ISI to
the output jock on the Model 415. Adiust
the shielded coil L404 of the pix oscillotor
(reler to Figure lz.q for mqximum oulPq!_g:
indicqted on the VTVM. REMOVE TIIE
SHORTING LEAD UPON COMPT^ETION OF
THE ABOVE OSCILLATOR ADIUSTMENTS.

12.4.5 USING THE SPARE MKR OSCILLATOR
This oscillqtor stoge is energized by the
SPARE MKn switch. The primqry PurPose
of this oscillcltor stoge is to provide on sd'
ditionql crystol-contrblled mqrker oscillqtor
in the etteni thot o user does extensive olign'
ment work in sets which require o speciol
crlignment frequency. This is true in-trap
Ir{uency olignmenis; for exqmple' Motor'
olcr-qnd Ptritco sets hqve trop lreqtrencies
of 35.25 MHz ond 38.75 MHz rLspectively'
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I 2 . 4 . 5 . I  U S I N G  T H E  S P A R E  M K R  O S C I L L A T O R  A S
A CRYSTAL.CONTROLLED MARKER
OSC I  LLATO R
The oscillqtor circuit will qccept q third
overtone crystol in the 35 MHz to S0 MHz
ronge. The crystcl pin receptocles provided
occept o crystol in the HC ZS/V holder
which hos .040" diqmeter pins. Crystols in
other holder configurotions must 5e wired
into the circuit. For best freguency correlc-
tion, the-crystol frequency shouldbe spec-
ilied with 32 picofarod loqd copocitonce.
The frequency odjustments (C2 ond Ll) ccn
be locqted in Figure 12.2. Trimmer ccrpcrc-
itor C2 is o rough frequency odjustment
ond tunqble inductor Ll is used lor fincl
oscillqtor peoking. When o crystcrl is to be
used ct the low-Ireguency end of the tuning
rqnge, C2 is set towcrd maximum cqpqc-
itonce qnd Ll is odjusted for mcximum
oscillqtor output. Minimum C2 capccitqnce
is used ot the high-freguency end oI the
tuning rqnge.

To observe the effect of tuning the oscillqtor,
connect the Model 4tS to qn oscilloscope crs
shown in Figure 5.2 and ploce the FUNC-
TION switch in the IF poiition. Set sweep
width to mcrximum qnd odjust the sweep
center freguency so thot the sweep rqnge
includes th9 !p*. mqrker frequency. Wiih
the CENTER FREQUENCY contol set ot the
low-frequ_ency limit the sweep rqnge is
cbout 34 MHz to 45 MHz. With the CENTER
FREQUENCY control ot the high-freguency
limit, the sweep rqnge is cbout 42 NIHz to
54 MHz. Set the MARKER AMPLITUDE con-
trol for suitsble mqrker height qs determined
from observation of the stondord internql

mqrkers. Adjust Ll qnd C2 qs required to
produce q mqrker indicqtion on the scope.
Adjust Ll for finql pecking (mcrximum
mqrker height) ond then readjust Ll one
turn counterclockwise from the mqximum
indicqtion. The mqrker freguency cqn then
be used in the 415 post-injection mqrker
system. The mqrker signol is qlso qvqilable
oi the RF-IF-VIDEO jock when the FIING
TION switch is in the MKR or MOD MKR
positions

12.4 .5 .2  USING THE SPARE MARKER OSCILLATOR
AS A VARIABLE FREQUENCY SOURGE
Although the pr imory Iunct ion of  the
spqre mcrrker oscillotor hqs been outlined
in porogroph L2.4.5, the vqriqble lreguency
Ieqture ccnr qlso be used effectively if a
non-stqndqrd mqrker lrequency is desired
onywhere in the i-f sweep rqnge of the
Model 415. The spqre mcnker oscillqtor ccrn
be converted to q vqriqble frequency oscil-
lator by performing the circuit modifico-
tions shown in dotted lines in Figure 12.1.

A 6.8 pf ccpccitor is odded to Ql between
the emitter qnd collector, ond c .005 Mfd
cerqmic ccrpccitor is connected to the crys-
tol pin receptccles. The oscillqtor will then
freerun crt o freguency determined by the
odjustment oI Ll crnd C2.

As in the crystql-controlled oppliccrtion, this
mcrker ccn be used in conjunction with the
other reference mqrkers qnd is avqilqble ot
the RF-IF-VIDEO jcck of the Model 415 with
the FIINCTION switch in the MKR or MOD
MKR position. It is turned on ond off by use
of the SPARE MKR switch.

Figure 12.1. Modificction of Spcre Mcnker Oscillotor for
Vorioble Freguency Operotion
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12.4.5.3 CALIBRATION OF THE SPARE MKR
OSCILLATOR FOR VARIABLE FREOUENCY
OPERATIOT{
The internol crystol mcskers oI the Model
415 ccrn be used to cqlibrste the spcre
msker oscillqtor wheu it ls used qs q vcni-
cble mcrrker generctor. Beccruse the 100 KHz
mqkers will modulcrte every reference
mcrker used, th"y ccmnot be used for inter-
medicrte foegnency qc'lihlqtien of the vqri-
able oscillcrtor. Cclibrstion must therefore
be performed by iaterpolating betweeu the
stodcrrd crystol-controlled mcskers ol the
Model 415. For s1.?rnple, iI it ls desired to
cqlibrcrte tbe spcre mcrker oscillqtor qt
{4.5 MtIz, turn oa the 44 MIIZ ond 45 M}Iz
mcrkers cmd odjust Ll cmd C2 of the spcne
mcker ccillcrtor cirsuit cs required to cen-
ter the vcrrioble mcrker midwcry between
the relerenoe mcrkers- Beccnrse the sweep
is lineqr, the freguency is proportionql to
rliel6pss clong the oscilloscope base line.
To illusEcte, iI cqlibrcrtion crt 44.3 MlIz is
desired, the vcsicrble oscillctor is crdiusted
so thcrt its mcrker frrllc ct threlstrrhe ths
rlielqnss from tbe 4{.fi) MHz mcker to,15.00
MHz. Tbis method ccm be used behpeen
cmy pcir ol mckers. Ouce cclibroted, the
spqre mcnker ccm be used lor spot crliga-
ment cmd is crvcrilable ct tbe RF-IF-VIDEO
jock of the Model 415 when tbe FIINCIION
switch ls in the MKR or MOD Mm position.

12.4.6 BALANCING SIYEEP OUTPUTS OF
HORIZONTAL SWEEP AMPLIFIER 8T4
If replccemenl of Ql4 is required, the Iol-
lowing b'clcmcing odiusbent should be
performed to insirre tlct &e oscilloscope
Ecce length does not vcny when the sweep
direcdoa is revers"d by use of the HORIZ
SWEEP NORM/3EV switcb. This ccrD be
done by use oI c VIVM os follows:

12.4.6.1 Set the VTi/M raDge switch to a peck-to
p€ak voltoge r(mge grecrter thcm 15 volts.
U o BdK Model 177 is used, nse the 4$volt
P-P ronge with the \lIlIlvI probe switch tur
tbe AC position.

L2.4.6.2 Turu qu the Model 415 oud place tbe
CHnOlVfA switch in the OFF posiEon cmd
plcce the HORIZ SWEEP switch to the
nEV 1rcsition. Connect the VTl/�lvt to the
center pin oI the SCOPE HORIZ IMUT jock
od notE the peck-to-peck recding on the
VTi/M. Plcrce the HORIZ SWEEP switch to
the NORM position cmd cdjust the Eimpot
R69 ftefer to Fignrre l2.n for qn egucl pelk-
topeck reodiag.

12.4.7 ADJUSTMENT OF SWEEP OSCILLATOR
VARACTOR BIAS
(Refer to Figure 12.4)
If ony repair work hqs been performed on
the sweep oscillotor qssembly bocrrd, rhe
setting of the vqrqctor bios odjustment
should be rechecked. Set SWEEP WIDTH
control to minimum.

12.4.7.1 With the Model 415 turned on, connect q
VTVM (negotive d-c voltqge rqnge) to TP-
207 (center srm of potentiometer R202) qs
indicqted in Figure 12.4. Adiust potentiom-
eter R202 cs required to obtain o reoding

of l l .0 volts dc.

12.4.7.2 To test for excessive vqroctor leckoge,
ploce the VTVM ot TP-201. The voltcge ot
this point should be gnecter thcm 9.8 volts
dc (negotive polority). A d-c reqdi.g of q
lower vqlue indicqtes thot either vcsqctor
D20l or D202 hqs excessive leakoge crnd
must be reploced.

12.4.8 SIYEEP LINEARIW ADJUSTMENT
(R64, Figue L2.2',
This cdjusbent hos been preset qt the
loctory aud sbould seldom iI ever reguire
recdjustment. II however, cny repoir or re
plccement work hos beeu performed in the
wcrveform generctor circuitry or fux the
sweep oscillqtor circuitry, pcnticulcrly vcr-
qctor replccement, it is possible thct the
lineority mqy hqve to be recdiusted. Pro-
ceed qs Iollows:

12.4.8.1 The most convenient method oI performing
this odjustment is to set the SWEEP WIDTH
control to moxinu:n, set the FIINCTION
switch to the IF position, qnd turn on crll
IF mcnkers. Set the MARICER AI\{PLITIIDE
control for suitqble mqrker height os ob
served on trn oscilloscope. Adiust the
CENTER FREQ{IENCY control to move the
mcnker displcy from one end of the oscil'
Ioscope Eoce to the other. Obsere the
merker spccing qs this is done. If the mcak-
ers suddenly compress or sepcncrte os they
opprooch either end of the sweeP. tbis
indicctes thot sone non-linecrity exists.
Adjust R6{ slightly in either directioa cmd
repect the CENTER FBEQUENCY odiust-
ment qnd observe the effect on relcrtive
mqker position. Continue to cdjust R64 in
smoll increments until the mcrket seParo-
tion sppecrs to remcin constqnt ss the
mcckeiJ crre ruoved from one end of the
oscilloscope trcce to tbe other.
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Figure 4.18 (Repeqted)

Figrue 4.20 (Repeoted) Model 415 Block Diogrcrm for 10.7 MHz Function

ManualsPlus.com

https://www.manualsplus.com/


o
rt
I

F

:
o

tr
E

ttj
z,
J

I
o
rt

I

o.
F

tr�,
o
ro

I

L
F

t0
o
to
I

B
F

o
o
I

o
I

ol
o
I

N
o
lf

@-
nl'
t*tb-B

i .OGF

Hses
I

c
F

b
E E
p { r E

i € ^
e t O

i# fiq - :

! E  E
Ef F

ve?  <u
I b
e Re,;

i;

t i , -

E i E
A:ir
S E ; E

fr$#
o :  F ' g o
6 r ; 5

! E g
fi'' 3

to
o
o
I

ol
I

o
6
I

N
@
lr

93

ManualsPlus.com

https://www.manualsplus.com/


c H 2 0  |

TP-  206

TP- 205

SH I  ELD
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Figure 12.4. Pcrrts Lcyout for Sweep Oscil lotor Boqrd
(Viewed from Component Side)
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Figure 12.5. Ports Loyout lor Pix Oscillotor Boqrd
(Viewed from Component Side)
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A. Q-12 Base (2 V. P-P)

C. Q-13 Base (1 V. P-P)

B. Q-12 Col lector (12 V. P-P)

D. Q-13 Collector (25 V. P-P)

E. Q-14 Base (13 V. P-P) F. Sweep Oscillator Voltage at
TP-203, Fig. L2.4 Q2 V. P-P)

Figure 12.6. Wqveform Generqtor Wqveforms
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ABLE 12 . I

Trouble

T R O U B L E S H O O T I N G  C H A R T
I

I  Poss ib le  Cause
l -

No + 14 V Morker Supply ot point morked AI on
-":{"-ryf919J po*er sup_p_ly_boqrd or TP-8, Figure 12.3
(FUNCTION Switch ot MKR).

Q-308

No *14 V Internol Supply ot point mqrked +l4V on
underside of power supply boord or TP-7, Figure 12.3

Q-30s

No Bios Supply VoltcAes:
Pos 50 V
Neg 50 V
Pos 25 V
Neg 25 V

No Attenuqtor output (All FU@
tiong)

D.304, D-306, D-307
D-303, D-305, D-3l l
D-308, D-312. Q-501
D-309, D-313, Q-502

Q-306, R-Sl5 Atten Control

No SCOPE HORIZ DRM Output Q-12, Q-13, Q-14, CHROMA Switch,
NORM-REV HORIZ SWEEP Switch

No SCOPE VERT Output PROBES Switch SSl2, Qlg, VERTICAL
Switch S515, Q20

No IF Mqrker Pips on Scope (cll morkers deqd) Q-I5, Q-17, Q-18, MARKER AIvIPLITIIDE Conrrol
R-505, MARKER DISPLAY Switch SSl3.

No Specific Morker Pip (3g.ZS)
(41.25)
(41.67)

Q2.l7'�l
Q2.67)
Q2.75)
(44.00)
(45.00)
(45.7s)
(.d7.25)

L-2 Mistuned, Q-2, X-2
L-3 Mistuned, Q-3, X-3
L-4 Mistuned. Q-4, X4
L-5 Mistuned. Q-5, X-s
L-6 Mistuned. Q€, X-6
L-7 Mistuned. Q-7, X-7
L-8 Mistuned, Q-8, X-8
L9 Mistuned. Q-9, X-9
L-10 Mistuned. Q-tO. X-10 (NOTE l)
L-l  I  Mistuned, Q-l l ,  X-l l

No Mcrker Output ot Output Jock See specific mcrker under"No 
Mqrker Pip." Also Q-308.

No Moduloted Mcnker Output ct Output lock Q-307, Q-308

No IF Sweep Output Q-2oI , Q-202, D-201

No Video Sweep Output Q-401 , Q-402, X-401, D-403, Q.20t , Q202

No Channel 4 Output Q-30I, Q-302

No Chonnel l0 Output Q-303, Q-302

No 10.7 Mcnker Pip Q-304, Q-I6

No 100 KlIz Morkers (Avoilqble only
in coniunction with other mqrkers) 

- Q-30s

NOTES:
l. The 45.75 Mqrker Oscillotor is "locked out" i{ CHROMA switch is ON or iI FITNCTION su

in VIDEO position.

2- Check oll signol ond d-c poths through FUNCTION switch S52l when individuolly checked
oppeqr normol.
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T A B L E  1  2 . 3  T R A N S I S T O R  V O L T A G E  C H A R T

A l l  t r ons i s to r  vo i t oge  reod ings  o re  DC ond  q re  t qken  w i t h  t he  FUNCTICN s i . ' : : ch  o t  t he  pos i t i on  i nd i co t

CHROMA swi tch o f f .  See schemqt ics  ior  t rons is tor  bos ing d iogroms.  F ie ld  Ef {ect  Trons is tors  (FET's)  or

qt  the end of  the chor t .  A l l  vo l toge reodings p lus or  minus 20?o '

Schemotic
Symbol

Tronsistor
Function

Ports
Leyout
F igu re

No.
FUNCTION
Sw Posit ion

Emit ter
' /o l toge

Base
Vol toge

Collector
Voltoge

Q-1 Spore Mkr Osc. 12.2
l f 1 . 0  v-eo 

v
'^.7 Y 5.0 v

MKR 3.6 V 10.6 v

Q-z 39.75 Mkr Osc. t2.2
IF I . 4  V 1 . 5  V 5.0 v

MKR 3.7 V 3.2 V 10.5 v

Q-3 41.25 Mkr Osc. 12.2
IF I .s  v 1 .6  v 5.0 v

MKR 3.7 V 3.3 V IO.4 V

Q4 41.67 Mkr Osc. t2.2
IF l .s  v 1.6 v 5.0 v

MKR 4.0 v 3.2 V 10.3 V

Q-s 42.17 Mlcr Osc. t2.2
IF 1 .5  v 1 .5  v 5.0 v

MKR 3.7  V 3 . 1  v 10.3 v

QE 42.67 Mkr Osc. 12.2
IF 1 .9  v I . 5  V 4.6 V

MKR 4.3 V 3 .1  v 10.0 v

Q-7 42.75 Mkr Osc. 12.2
l f 1 . 6  V 1 .5  v s.0 v

MKR 4.0 v 3 . 1  v 10.4 v

Q-s 44.00 Mkr Osc. t2.2
IF 1 . 5  V 1.5 v 5.0 v

MKR 4.2 V 3.0 v 10.3 v

Q-s 45.00 Mkr Osc. t2.2
IF 1.6 V I .5  V 4.9 V

MKR 4.0 v 3.2 V 10.2 v

Q- l0 45.75 Mkr Osc. t2.2
IF 1.3 v 1 .5  v 5.0 v

MKR 3.6 V 3.3 V 10.4 v

Q-l  I 47.25 Mkr Osc. 12.2
IF r .3 v r.6 v 5.0 v

NIKN 3.6 V 3.3 V 10.5 v

Q-l2 ' Wovelorm Gen t2.2 ViDEO
See Woveforms of Figure 12.6Q-13' Wcveform Gen t2.2 VIDEO

Q l 4 ' Horiz Sweep Phqse Splitter t2.2 VIDEO

Q-I5 ' 44 MHz Detector t2.2 VIDEO 1.2 v 2.0 v 6.3 V

Q l 6 ' 10.7 MHz Detector t2.2 VIDEO 0.7 v I . 3  V 6.4 V

Q l 7 ' Mcnker Ampliiier t2.2 ViDEO 3.5 V 4.0 v l l . 6  v

Q-I8 ' Mcnker Output Arrplifier 12.2 VIDEO 4.3 V 5.0 v 10.4 V

Q-201 44lvfrfz Sweep Osc. 12.4 VIDEO 3.8 V 3.4 V 7.5 V

Q-203 10.7 MHz Sweep Osc. 12.4 10.7 MHz 4 . 1  v 2.4 v 6.5 V

Q-301 Ch 4 Osc. 12.3 c h 4 6 .5  V 5.5 V 12.4 V

Q-302' Ch 4 - Ch l0 Mixer-Amplifier 12.3
C h 4 o r
ch  l0 .s5 V 1.0 v 1 1 . 6  V

Q-303 Ch l0 Osc. t2.3 ch l0 2.7 V 3.0 v t2.4 V

Q€04 I0.7 MHz Mkr Osc. 12.3 10.7 MHz 5.7 v 3.2 V 7.6 V
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TABLE 12 .3  TRANSISTOR VOLTAGE CHART (Con t 'd . )

Schemqt ic
S y m b o l

T r o n s i s t o r
Func t ion

Ports
Loyou t
F igu re

No.
FUNCTION
Sw Posi t ion

Emi t te r
Vo l toge

Bose
Vol toge

Colleclor
Voltogc

Q-30s i00 KHz Mkr Osc. 12 .3

10.7 MHz
( 100 KHz Mkr
Switch ON) 4.9 V 2.4 V 9.6 V

Q.307 400 Hz Osc. r 2.3 MOD MKR 3.5 V 4.2 V 21.0 v

Q-308 + 1 4  V  M k r  M o d u l o t o r 12.3
IF 5.4 V 6 .8  V 18.0 v

MKR 14 .0  v I 4 .3  V 23.0 v
Q-309 ' l 4 V Requlotor t 2 . 3 VIDEO 13.7  V 14 .4  V r8.0 v
Q-401 Video Sweep A-p 12 .5 VIDEO 3.0 v 3.5 V 8.3 V

Q402 Pix Osc. r2.5 VIDEO 5.0 v 3.4 V 12.0 v

Q-so1 r25 V Regulotor

Mounted on
Chossis under

PC bocrrds VIDEO 27.5 V 28.0 V 40.0 v

Q-502' -25 V Requlqtor

Mounted on
Chossis under

PC boqrds VIDEO -28.0 V -28.0 V J4.0 V

F I E L D . E F F E C T  T R A N S I S T O R S

Schemqt ic
Symbol

Trc  ns  r s to r
F , ' ^ - r , ^ ^

Pqrts
Loyou t
F i g u r e

No.
FUNCT]ON
Sw Pcs i t i on Drq in Source G o l e  S l Goto $2

Q - I g ' Pqt te rn  Phose Inver te r t 2 . 2 VIDEO 24.0 V 3.5 V 0.0 v

Q-20' Pql te rn  Arnp l i i i e r t 2 . 2 VIDEO 20.0 v t .3  v 0.0 v

Q-202
44 MHz Sweep Buf ie r

Ampl i l ie r 12.4 IF 9.5 V 0.25V 0.0 v

Q-204
I0.7 MHz Sweep Buffer

Amplif ier t2.4 i 0.7 MlIz 10.0 v 0.3 v 0.0 v
Q-306' Attenuotor t2.3 VIDEO 5.5 V 0.0 v 0.0 v 6.6 V

'Energized in qil positions of FUNCTION switch.
"Q-306 voltoge reodings token with front ponel ATTENUATOR control fully clockwise (moximum).

Note: Morker oscil lotors Q-1 through Q-tt ond Q-305 reguire thot the corresponding front ponel switch
to obtoin vol toge reodings.
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osc tLLo3coPE

S.391 I Pc€ 8' | '  Lr.d lJ c. )

l a=::-=---=

5 - {9 l t  l . F  ' . €d  S rc r  t 2  c .  r

V T V T

At out l ined in Por 3.8 o l l  mqrkcn orc ovoi loble on ol l
3wccp rongei, cxccpt in thc 10.7 MHz po3ition in which
only thc 10.7 MHz morker ond the l0O KHz morken ore
ovoiloblc. Bccousc port inicction is urcd, thc morkcrs ore
viriblc on thc o3cillorcopc troce regordlcrs of whethcr or
nof q rcccivcr rc3pon3c curve ir bcing viewcd. Some gen-
erol ruler follow.

5.3.1 Alwoyr scl SWEEP WIDTH control ot mqximum clockvise
whcn sctting up.

5.3.2 Turn on thc ADJ PIX (39.75 MHz) morhcr ond rhe ADJ
SND (47.25 MHz) morker. Usc thc CENTER FREOUENCY
conlrol to cenfcr thc rwecp pof?ern. Wirh thi3 rening ?he
cntire i-f responte will bc included in thir ronge.

5.3.3 Thc HORIZ SWEEP switch of the 415 con bc used ro fhot
thc dircction of incrcosing frcqucncier con bc telectcd or
dcsired. Usuolly, increoring frequcncy from leh to right
ocro3s thc rcopa troca ir prefcrrcd.

5.3.4 The rcopc pottcrn polority con be selccted or derired or
ot chowrr in thc monufocturer'r inttrucfions by urc of the
VERTICAI rwilch.

5.3.5 Depcnding on the olignmcnt funciionr dcsircd, fhc oppre
priotc morkers orc rclcclcd for reference.

5.3.6 The morken con bc iihcd lo o horizontol porition by usc
of thc I,{ARKER DISPLAY cwiich. Thc I'{ARKER AMPLI-
TUDE control con bc odiustcd to givc thc bcst compro-
mire bctwcen vcrticsl ond horizontol morlter size.

NOTE:
lf no rctpon3G Gurve is being obscrved in coniunction with
ihc morkcrr whcn thc I{ARKER DISPLAY swilch ir thc
HORIZ porition, lhc morken will dircppeor into rhc borc
line ond will not bc cvident. Alwoys chech the porition
of rhir rwitch whcn t{rcra ir on opporenf lor of mqrkers.

5.3-7 lf o rrnoll portion of thc ovcroll re3ponrc curvc ir to bc
viewcd, lurn on thc morkcrr in thc oreo offeclcd ond
rlowly dccrcorc the tweep width (SWEEP WIDTH control

5 .19 15 Mrrc Co,r^actor utn Eana.a plug! i? !a

T_-'-

--;--- -.--........-
\-:_

5 a9t5 CrDla r i l i  lox Oh6 rrrar 'nl e6t:t  
- \>

l8t.ct Ind yri l r  fr .nr^att;

G
- .........-.\__

Pt. l5l Oln€sfq to51

Figure l.l (Repeqted) Accessories Furnished
with the Model 415

5 . 3 U S E  O F  M O D E L  4 1 5  C O N T R O L S

countcrclockwisc) ond odlurt thc CENTER FREQUENCY
control to keep thc rcfcrcnce mqrlan on thc or.illorcopc
tcrccn.

5.3.8 Although oll morkcrr con bc urcd rimultoncoutly, usc
only ftc morkcr required for o givcn olignmcnt pro-
ccdurc to ovoid ony porsiblc confurion.

5.3.9 When setting up use only thc rignol lcvcl rcquircd ro
obtoin thc pcok-to-pcok rerponre omplirudc aivcn by thc
monufocturcr. lf rhc orcil lo*opc bcing usd hos o coli-
brotcd rcole, thc pcok-ropcok potfern omplitudc ir rcod
dirccily becoure therc ir unity goin through rhc dgnol
procerring circuib of thc 415. lf no omplitudc limitr orc
given, vory ihc ATTENUATOR control ond obrcnc thc
re3ponsG pottern. Sct the AITENUATOR in thc middlc of
the rongc over which thc poitern omplitudc vrricr with.
out dirtorling.

To increose the ouiput olfcnuolor rongc of thc A{odcl
415, on odditionol 2OdB of oficnuolion is ovoiloblc. Thc
ottenuolor control is identified os:

ATTENUATOR
PUrr FOR 20db

5.3.t0 Whcn pcrforming trop ond i-f lronsformcr praolignmGnl
uring thc moduloted morkan, olwoyr u3c thc minimum
rignol requircd to givc o rotirfoctory indicolion. Uring
cxccsivc lsvcls moy dercnsitizc tha rGccivcr ond givc
axtremcly sluggirh tuning indicofionr, porticulorly on ttup
olignmcntr. lf odditionol rcnrifivity ir rcquirad in trof
olitnment, thc i-f bior vohogG moy bc roduccd to in-
creorc the i'f goin.

5.3. l l Unlecs chromo circuit olignmcnt ir being pcrformcd, kcep
thc CHROT'{A rwitch in rhc OFF porition.

5.3.12 Thc window colibrotionr bcrirjc thc CENTER FREQUENCY
odiurtmcnl orG o rough guidc in prcrciting thc ccntcr
fraquencT of rhe rwcep orcillotor for o porticulor olign-
ment proccdure.
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Thc interconncction 3cf-up of Figure 5.2 ir typicol of thor
rcquired in o l ignmcnf work ond oppl icr  for  o l l  proccdurer
outlincd in thc monuql. Procced os follow:,

5.2.1 Arrongc TV chossis,  Modcl  415,  osci l lo3copc ond VTVM
so thot oll orc rcodily occasibfc for odiustment 03 re-
quircd dur ing thc ol ignmcnt procedure.

5.?.2 Turn the Model 415 Power On/Ofr cwitch to ON. Con-
nect  on 5-4916 coble betwccn TO SCOPE HORIZ INPUT
iock of  thc Modcl  415 ond the hor izonio l  inpui  ferminolr
of the oscil lo:coPc. Set horizontol tur.cp relcctor swilch
on rcope lo the exlcrnol gorftlon. Adiust 3cop€ horizontol
gofn tbr derrred troce width.

5.2.3 Conncct the other 5.4916 coblc bctwecn TO SCOPE VERT
INPUT iock ond thc verticol input terminols of rhe oscil lo-
tcoPe.

5-2.a Connect the block ground lcod (5-4912) bctwcen rhc TV
rcceivcr choscis ond ona of the two ground ioclts in rhe
Model 415 bios rcction.

5.2.5 Connect fhe $4915 coble bctween rhe DIRECT iock of
tha 415 ond thc video detcctor lest point of rhe receiver;
rhc lcod with thc yellow insulotor is connected directly
to lhc vidco detector telt poinf ond the leod with the
block insulotor to ground. A l0K ohm resistor is built into
thir coblc for i:olotion. Thc iroloting rcsirtor :pecificd by
thc monufoclurcr i: not required.

5.2.6 Connect  rhc PR-lSl  Demodulotor  probc to rhe DEMOD
iock of thc 415. The conncetion of the Deinodulotor probc
to thc TV rccciver depcndr on ihc olignmcnt tosk bcing
pcrformcd.

HORt  Z0r
(CABLE r|o. Sa9t6l

5 .2 .7  Conneo  rhe  TP-41  r - f  cob le  to  the  RF- lF -V IDEO iock .
Conncct ion of  th is coble lo ihe receivcr  i r  o lso determincd
by the ol ignmcnt losk being performed. l l  wi l l  be speci-
f i ed  fo r  eoch  o l i gnment  func f ion .

5.2.8 Eeforc connect ing the bior  leods to the lc levi r ion receivcr ,
prG3et the bios vol toges ot  the Model  415 using fhc
VTVM, ond be ccr fo in lhot  lhe polor l r les of  the bios vol t '
ogci  ore or  speci f ted.  With the te levis ion receiver func-
l i on ing ,  conncc t  the  requ i red  b io r  l eods  /94911)  to  the
lc lcv i t ion recciver ond ret  rhe vol toger to lhe rpeci f icd
voluer urinE the VTVM.

5.2.9 Mort  prel iminory o l ignmenf procedures 3uggest  thot  thc
hor izontol  ouiput  c i rcui ts of  the TV recciver be disoblcd
lo c l iminole hor izontol  f  reguency inter ference dur ing
ol ignmcnt.  This is  not  nccessory when using the Modcl
415 bccousc o 15.750 Hz f i l ter  hos been inrer ted in rhc
r ignol  pofh to the SCOPE VERT INPUT iock which reduces
ony horizontol frequcncy "gro3s" to ncaligiblc levcl.
Othcr olignment let-upr require removol of the hori-
zontol  output  tube (or  t roni i l tor) ,  or  opening rhc corhodc
lcod of  the hor izonfol  oufput  tube i f  q rer icr  hcqtcr  st r ing
is used. Thc B.i- l inc murt then be looded with externol
rasislors to compensoie for the decreose in droin. (DO
NOT DISAELE THE HORIZONTAT OUTPUT CIRCUIT BY
REMOVING THE PLATE CAP OF THE HORIZONTAL OUT.
PUT TUBE. This wi l l  couie excersive screen diss ipor ion ond
moy permonent ly domoge the tube.) .

NOTE:
The urer murt  keep in mind rhe focr  thot ,  wi th rhc hor i -
ronlo l  c i rcui t r  operof ing,  the boosfcd B+ vohoges ore
prctcnl os well or the high vohoge which ic 25,000 voltr
for color rcceiverl.

E A X H O o E L a t S
S O L I O  S T A T E

S W E E P / H A R X E R  G € X E R A  T O R

E I o

D D I T € E s o
O Es

ril
@o

@
o
@

O Q

GROUilO
(CABLE lro. S.r9tZ)

rF  l oc  ! tA3
(CA8LE l{O. S49il)

CHROTA e t l t
ItKL

DEXOO PROIE (TO CXROIA TEST FOI I 'T }
(CA8LE t|O.PR-t3 tl

OITECT PROIE (TO VIOEO OETECTOR
(CA8LE t{O. S.r9t5)

Figure 5.2 (Repeoted) Eguipment Interconnection

5.2 EOUIPMENT INTERCONNECTION AND SET.UP PROCEDURE

TELEVISTOI I  RECEIVER
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