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CORRECTIONS TO BE NOTED IN
TELEVISION COURSE 1952-53
(RSM4-TV-53)

PAGE 15 - Figures 36 and 37,
shown in reversed polarity.

PAGE 16 - Figure 41, should read
"Discharge Stage Grid Drive Pulse".

PAGE 30 - Photo,
should be same as that shown on page 24.
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THE GENERAL ELECTRIC “STRATOPOWER” RECEIVER

INTRODUCTION

The General Electric STRATOPOWER femily of re-
celvers have already received wide acclaim because
of thelr superior performance and their outstand-
1ing "eye-appeal”,

The following analysis will discuss the many de-

Jdces of the recelver vnich are directly responsi-
ble for its universal

A trouble-shooting visual aid section 1s incor-
porated in the latter portion of this publication.
Tls section indicstes various trouble Bymptnmz

and thelr corrective
information 1s compiled in a sequence which folime
the sectional circultry of the receiver.

PHYSICAL FEATURES

This chassis is produced by the application of
the aip-solder principle. In this process, the
operator places the various components within the
chassls with the component leads projecting down-
vard through the dip pins which are fastened to an
insulating plate. After all the components are so
placed, the entire chassls is then placed Iinto
the dip-solder machine. Here the chassls 1s low-
ered (top surface down) into a rosin bath and then
into a molten solder pool. The component leads
thus become soldered to the various pins.

Next, the power supply chassis,r—f tuner chassis
and the control apron assemblies are attached and
the leads therefrom hand-soldsred into the chassis
proper. This system has several dlstinct advan—
tages:-

1. Permits perfect,uniform soldering of the many
chagsis component leads and other wiring.

2, Eliminates almost all hand-soldering opera-
t1ons. This not only speeds up production of the
chassis but also virtually eliminates the poseibl-
11ty of poor solder joints that would otherwise
require reworking before final test.

3. Permits a clemner layout of the components
beneath the chasais.

4. Providea cnnvaniem: points for factory test
or allgnment

The plcture tube is mounted into the cebinet
rather than to the chassis. This vas done to sat-
18fy & consumer demand for a better dust seal, By
forcing the picture tube forward against the mask

assembly and sultsbly adjusting the picture tube
assembly, an almost perfect dust seal is created.
This system 1is perhaps e bit more costly than a
simple chassis-mounted tube arrangement, but the
resulting consumer satisfaction more than justi-
fies the use of this method.

Service~wise,thls arrengement is far safer since
the plcture tube remains enclosed in the cabinet
when the chassls 1s removed for service. Also, 1t
1s generally much easler to trouble-shoot this
chassis without having an attached 21-inch picture
tube,when the avallable extension cables are used.

on the bottom of Stratopover table model cabinsts
1s & removable panel which permits limited servi-
ces to be performed within the chassls without
actually removing the chassis, On Stratopower
consoles this panel hinges on one edge and thus
provides the same accessibllity.

Included in the Stratopower group are the ULTRA-
VISIOR models which use a very dark safety glass,
the purpose of which 1s two-fold:—

1. To assist 1n the elimination of reflected
1ight or glare. This feature, together with tilt-
ing of the safety glass and picture tube virtually
eliminates a1l glare.

2. To increase the contrast range of the plcture
by darkening the face of the picture tube. {Black
objects in a television picture can only be as
dark as the tube face, Thus, on & normal screen
vieved in a lighted roem, mk or black oObjects
actually becams light greys and only appear black
in c;:ntx‘a.st with the white portlons of the pie-
ture’

To compensate for the inserted light cutput loss
due to the tinted safety glass, an aluminized ple-
ture tube (21EPK-B) 1s used. This, together with
an exceptionally high final anode voltage provides
o moh graster plonwe tube light output. Noto
that

use

f‘l.na.l apode voltage which alno results Ln a
smaller spot size. This reduced spot size permits
excellent focus to be obtained across the entire
screen area

The Stratopower family of receivers have been
designed with UHF in mind. Concurrent with the
Stratopower receiver design period was the devel-
opment of & UHF tuner wnit, designated as UHF~103.
The Stratopower receiver and the UHF-103 Tuner are
electrically and mechanically designed te permit
simple and rapid installation of the UEF-103 with-
in the receiver.



ELECTRICAL ANALYSIS

Let us now consider the electrical circuits of
the Stratopower receiver. In order to better under-
stand the operation and salient clrcuit features
of the receiver, this discussion will be divided
into three parts. They are:-

Transmitter R.Indﬂnsnﬂls =~ A discussion of a
£6% basto facts regarding the nature of the tele-
vielon signal as 1t emanates from the tbelevision

‘transmitter,

2. General Rocelver Operation - A brief descrip-
tion of the recelver operstion based upon the
accompanying block

) Circult Analysis - A demued description of

various circuits 1in the receiver, including
veromms vhers requived.

Bome of the circuits to be covered are conven-
tional in their design and in many cases bear a
great simllarity to circults used in previous Gen-
eral Electric receivers. For the sake of complete-
ness these conventional circuits will be also
included in this analysis.

1. TRANSMITTER FUNDAMENTALS
There are several baslc facts regarding the na-
ture of the tranamitted televialon signal which
must be comprehended before discussing the opera-
tion of a television receiver.
Let us consider that a television station broad-
casts three basic pleces of information. They are:

1. Te sound portion of the program. An
trensmitter operating 4. 5megacya1es sbove e

ploture carrier frequency is used for this purpose.
2. The picture informaticn.
3. The synchronizing information,
The latter two portions of transmission

(Video and Sync) are combined to modulate the video

transmitter. Figure shovs the modulation
envelope of the tranamitted video signal. Note
that the maximm carrier level peaks occur at the
time of the sync pulses. This carrler peak power
level 1s maintained at a fixed amplitude through-
out the television transmission regardless of
changes in the camera signal.

The sync pulses are situated on top of the blank-
ing ‘“pedestal” pulse. This

eam 1s re-
to the opposite sid.e of the picture tube
to start another scanning 1.

SYNG PULSE

BLANKIHG
PEDESTAL

CARRIER
WVE
CAMERA K-119493-¢
SIGNAL

FIG. 1. VIDEO MODULATION ENVELOPE
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‘The actual picture information (video) is that
informstion whlch exists betwsen the pedestal
pulses, Tts level varies in accordance with the
luminosity of the individual picture elements. The
brighter the subject, the lower will be the in-
stantancous carrier envelope amplituds. The sctual
1limits of video modulation amplitude are such that
the darkest picture elements (absolute black)shall
not extend upward any further than the top of the
pedestal nor should white picture elements extend
downvard beyond s point approximately equal to 15%
of the video carrier. The reason for not permitt-
ing the modulation to extend downward beyond the
15% point will be explained in the section dlscuss-
ing the intercarrier sound i-f system. Because
the carrler amplitude decreases while traversing
from & black or dark picture element to a white
one, the system 1s called & "negative white"trans-
mission.

An important fact regarding the exact carrier
frequencies of the existing television channels
should be borne out. On each telsvision channel,
the sound carrier rrequeney 1s exactly 4.5 mega~
cycles higher in frequency than the video carrier.
This has been established arbitrarily as a stand—
ard for television tranamissions 'in the United
States, For Sxemle, let us conaider ohamel #3,
see figure 2. The video carrier frequency is
61.25 mo and  the audio carrier frequency is 65 75
me. This 4.5 me "difference” frequency holds
on all chammels, including the newly designa.bsd
UHF channels.

It might be well at this point to also note the
bandwidth requirements of a video transmisaion
system.

In & nomal AM phone transmitter, the spectrum
width of the transmitted signal is a function of
the instantanecus sudio modulating frequency, If
the modulating frequency is, for example, 5 kilo-
cycles, the required chammel width would be 10
Idlocycles, 1.e. five KC above and 5 KU below the
carrier froquency.

The situstion 1is quite similar when modulating
a transmitter with vidéo program information ex-
cepting that the frequencies 1involved generally
extend up to about 4 megacycles, However, side-
‘band on ‘beyond 1y
3/4 of & megacycle below the carrier frequency is
deliberately attenuated or removed and hence the
system 1s one of a "single-sideband” nature. Fig-
ure 2 shows the trensmitted signal spectrum in
this case for chamnnel #3. It 15 obvious that the
televislon recelver mist be capable of utilizing
this wide band of information 1f the fine de
Plcture elements are to be faithfully reproduced.
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II. GENERAL RECEIVER OPERATION

let us now briefly discuss the overall re-
celver operation. Refer to the accompanylng block
dtagram (figure 3).

The incoming signal 1is emplified by two r-f
amplifier stages VIOl and V102, The signal 1s
then mixed in the converter V103B, with a signal
developed by the local osgillator, V103A. The
resulting intermediate frequencies (both sound and
pleture) are then amplified by V104, V105 and V106.
These signals are then rectified or detected by &
crystal diods, Y151.

Across the diode load circult appears a 4.5 me
M signal containing the sound information. This
4.5 mc PM sownd i-T carrier is amplified by V109
and then passed to a limiter, V110, The output of
the limites is then detected by the FM ratilo dstec—
tor, V111A. VII1B and V112 comprise the remainder
of the sudlo system. The audio signal is then fed
to the loudspeaker, IS201.

Across the diode load also appears the com-
posite sync end video information, This informa-
tion 1s then passed to VIO7A and V1O7B, the
video ampliffer and thence to the grid "of the
ploture tube, V108,

A portion of the composite sync and video
voltage appearing across the diode load 1s pick-
ed off and amplified by VI13A. The nolse can-
celler V1B 1is tled across the output of the
sync amplifier VII13A in such & manner that it
will remove the deleterious effects of strong
impulse nolse upon plcture stability. This will
be more completely described in the cireult
analysis section.

The composite video and sync information is
then passed to the sync clipper wherein the video
information and blanking pedestals are stripped

pulses. Another function of the clipper is to

Provide an automstic gain control (AGC)voltage for
controlling the gain of the r~f and 1-f stages.

Tnis is partially sccompushed by clipper grid rec-

provide an excellent amplitude reference for pur-
poses of AGC operation. The horizental and verti-
cal sync pulses are separated after the clipper
and fed to their respective sweep frequency con-
trolling devices.

First, let us consider the vertical synchroniza-
tion and sweep system. The many pisces of verti-
cal sync information are grouped or integrated to
form the vertical sync pulse. This pulse 1is &
plied to one grid of the vertical Tultivibrator
(V114) to control its frequency.

The vertical sweep pulse 1s properly shaped and
then saplified by VI15. This emplified voltags 1s
then applied to the vertical windings of the de-
flection yoke. A portion of the vex-ti.cs.l sveep
pulse s plcked off at the output tube, and
after proper shaping, 1s applied to the cathode of

the ploture tube. This vertical blanking pulse is
used to blazkc or cut off the ploture tube during
the vertical retrace time, thus eliminating
anmoylng diagonsl white lines that may appear :Ln
the ploture should the brightness be turned up too
far or 1f the blanking pedestal pulse from
transmitter is of insufficient amplitude to accom-
plish vertical blanking. This 1s a fault in
transmission frequently encountered in various
aress.

Let us now consider the horizontdl s;
tion and sweep system. The horizontel pulse e
formation from the clipper tube, V1164, is coupled
into the horizontal phase detector VIITA wherein a
comparison 1s made between the phase or frequency
of the sync pulses and the horizontal sweep pulse.
This comparison results in a d-c correction volt-
age to be applied to the reactance control tube
VI18A vhich in turn controls the frequency and/or
phase of the horizontal oscillator, V118B.
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FIG. 3. BLOCK DIAGRAM
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The pulse generated by the horizontal oscillator
1s properly shaped in the horizontal discharge
stage, V1178, and applied to the horizontal out-
put emplifier V119. This tube providss the neces-
sary pulses for horizontal sweep and the develop-
ment of the 15-16 thousand volts required for the
final anode of the picture tube., The damper tube
V120 is comnected in & high-efficiency "flyback"-
type circult. Its dual purpose is to dampen out
or remove the train of oscillations appearing at
the beglnning of each sweep pulse and to use these
pulses after rectification to provide boosted d-c
Voltage for the plate of the hordzontal output
tube, V119.

In the twenty-one inch models, the high voltage
1s derfved from & high-efficlency doubler circuit
consisting of V121, V122 and V123. It 1s the in-
clusion of V122 as & coupling diode which brings
sbout the higher efficiency and greatly stabilized
voltage regulation of the high voltage rectifier
systen. This will be described 1in detsll in the

ircult analysis section. Because of the lower

high voltage requirements of tubes smaller than 21
inches, & straight-forvard voltage doubler is used
in 17 and 20-inch Stratopower receivers.

A portlon of the horizontal scanning pulse, as
1t appears across the width coil, is picked off
and applied to the grid of a cathode follover
stage, VLI6B, from vhich 1s derived a horizontal
retrace blanking pulse. This pulse removes any
possibility of the appesrance of horizontal re-
trace effects. This appears as a vertical whlte
1rre band vhich might be caused by insuffi-
clent transmitted horizontal bl 1information
or improper fine tuning of the television receiver
by the customer.

It 1s obvious, after having revieved the general
circult layout, that the mew Stratopower models
have in thelr deslgn every necessary circult or
device required for excellent picture reproduction.
Now let us closely analyze the individual circuits
to better wnderstand thelr functions.

1. STRATOPOWER CIRCUIT ANALYSIS

1. R-F TUNER UNIT

GENERAL - The r-f tuner is a sub-assembly unit cep-
able of operation on chamnels #2 to 13. It is
fully shielded as a preventative measure against
oscillator radiation as well as to prevent strsy
pickup which might cause picture interference. To
further sssure low oscillator radiation and to
prevent stray coupling, the various leads brought
up to the power commection terminal board contain
1-C r-f filters,

Mechanically,the tuner wnit is similar to tuners
used in previous models. Its design includes
maximum stability and ease of service. The indivi-

EmoNT
OETENT PLATE

1-3328

FIG. 5. R-F TURER

dual switch wafers are easily dismounted for re-
placement or repair by remoying their retsining
clip springs and side rails (see figure 5). The
oscillator wafer (front wafer) may be removed sim-
ply by removing the two front rail clips, the fine
tuning capacitor nut and washer and the two self-
tapping screws which hold the front detent plate.
The detent plate and switch shaft are then removed
by pulling the detent plate forward which will
leave the oscillator wafer exposed for service.

The various alignment adjustments are conven-
iently located as shown in figure 6. Note that the
adjustment side of the twner is tovard the outside
of the receiver, thus permitting complete ease of °
alignment.

FiG. 6. R-F TUNER (MOUNTED ON CHASSIS)
PAGE 5.



ELECTRICAL

Refer to figure 7, the r-f tuner schematic dia-

The input circuits have been designed for effi-~
cient antenna coupling as well as to eliminate the
transfer of electrical noise or undesirable radio
frequency signals wiich might cause & degradation
of the received picture.

The signal, as it arrives from the transmission
line or built-in antenna is coupled into the
cathode of V10L,thru a speclal broad-band coupling

,T100. This consists of a
"balanced"primary winding and a "single-ended"sec-
vinding, Between these two windings 1s &
small copper Faraday shield, the purpose of which
1s to prevent any voltages picked up in the anten-
na circult from being capacitively coupled to the
secondary . In other words, the only sig-
nal which can be transferred from one winding to
another may do 8o only by inductive coupling, This
device therefore greatly assists in the reduction
of spurious signals and electrical impulse noises
picked up by the trenamisaion line.

The'balance” of the px-mu-y i.m‘].Lng u accom-
puahed by center-tapping the
this center tsp to ground.

This fusther px‘svents

5100 swown v cuannec’s posiTioN

Lio7

5008 si0g

1o 0w O& o0

a102

any signals picked up by the transmission line

Refer to

vere to pick up & signal of a given r-f frequency.
Tnis signal, unlike & signal picked up by the
antenna will be of equal amplitude and in phase on

f the trensmission line, 1.e. both

the two in-phase voltages will cancel each other
out, Signals of this type are generally referred
to a3 "longitudinal” currents and may consist of
anything from spark-plug noises to shortvave broad-
cast transmitters stc. Figure 8-B indlestes ths
coupling of signals derived from the antema into
the first r-f stage.

The input circults are tuned to resonate at the
television chamel frequencies. This 1s accom-
plished by the tank circults associsted with swdtch
S100A., Also, on chanmels #2-6, & tunable trap
L1106 18 incorp o reject signals
ocourring 1in the i-f spectrum, the range being
approximately 40-50 me.

V101 is the first r-f amplifier. It 1s of the
"grounded-grid" triode type which is characterized

930

S STy

ok o

VIO3A
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SIGNAL PICKED UP BY

TRANSMISSION LINE 100
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TRANSMISSION LINE| ouTPuT
= |7
—A— i
SIGNAL PICKED UP ;
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B
ANTENNA SioNAL  NEUT
— —4, —» TI00
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o uboonine (2 [T

—
ANTENNA SIGNAL =
NO GANGELLATION OF ANT, SIGNAL

FIG. 8. TRANSMISSION LINR INPUT CIRCUIT

by moderate galn together vith an exceptionally
low noise figure tims comtributing to superior
"anow-free" fringe performance. Since the first
stage in any high frequency recelver greatly deter—
mines the over-all nolse figure, a stege which
displays a low nolse figure and moderste gain is
preferable to an input stage dlsplaying high gain
Vith & poor noise figure. Additional gain will be
provided by & second r-f stage.

The bias for the first r-f stage is developed
across the cathode resistor R100 and s by-passed
by C101 which places one side of the input trans-
former secondary windlng effectively at r-f ground
potential,

The 1st r-f plate circult snd 2nd r-f grid cir-
cults are tuned by switch-tapped series colls and
their associated trimmer capacitors, Clo4 and C106.
These coils are suitably losded by resistors and
are "bottom-coupled" by common impedances repre -
sented by €105 and L11%4,

The second r-f stage 1s & conventional pentode
amplifier (V102) which provides additlonsl gain
ahead of the converter and assists in a further
improvement of the signal to clrcuit noise ratilo.
The 2nd r-f plate circult is also tuned by tapped
series coils and thelr associated trimmer capaci-
tor, C108.

The signal is then capacitively coupled to the
grid of the converter, V103, thru (113 and is
mixed with & signal generated by the high frequency
local osclllator, VIO3A.

Tis oscillator utilizes grid-to-cathode capa-
city feedback to sustain oscillation. The coil
maintains the cathode sbove ground. The
plate is fed B+ voltage after sultable decoupling
and 13 bypassed directly to ground by C116. The
oscillator operates at spproximately 41.25 me
sbove the sound carrler frequency on each chan-
nel. The exact frequency of oscillation s
determ’ned by - the setting of the Fine Tuning
control, C118. The Converter, V103, plate cir-
cult tunes broadly to the desired i-f frequency
pass band.

Since the oscillator operates on the high fre-
quency side of each of the television cbamnels,
fréquency inversion takes place, i.e., the dudlo
i-f cavrier assumes a lower oy than the
video i-f carrier. when the receiver is properly
tuned, the sound i-f carrler frequency will be at
41.25 mc end the video 1-f carrier will be ab
45,75 me, This i-f output signsl is then llnk-
coupled to the input grid coll of the 1-f ampli-
fier,

The r-f allgnment procedure will be found in the
applicable service notes. It iz important that
the published procedures be rigldly adnered to.
When using other than General Electric sweep squip-
ment, be sure to properly terminate the sweep out-
put cable in order to prevent standing waves along
3t which will cause false r-f response curve in-
dications.

2. VIDEO I-F AMPLIFIER
(Refer to schemstic disgram, figure )

The video 1-f system consists of three pentode
amplifiers, the output of which is detected by &
crystal diode. The gain of the firat two stages
1s controlled by an AGC voltage developed by the
pper and the crystal dlods. The zero-
signal or minimm biss for all three stages 1s de-
veloped across their respective cathode resistors.
The third i-f stage bias and galn remains constent.
In each case, the smplifiers operate as class "A"
stages.

The input signal 1s delivered from the r-f tumer
vis link coupling. The grid winding or secondary
of TI5L is tuned approximately to the center of the
desired video pass band, A 38.0 mc parallel-tuned
absorption trap, L152, is tled across the input
grid civeutt. Also, an sbsorption trap, L151, i3
Inductively coupled to T151 to reject any adjacent
channel audio carrier interference. Refer to fig-
ures 9-12 to better understand the development of
the final 1-f response curve.

centen'enEauEnct

FIG, 9. VIDEO I-F CURVES

o g w9

W p o 4w

FIG, 10. RESULTANT I-F
(Total Response of Fig. § Curves.)
PAGE 7.



Bach curve represents the plate coil and its asso-
clated trep, The next two plate coils, L153 and
L1535, are tuned to opposite sides of the pass band
center frequency in such & manner as to provide
the desired 45-55% response at 42.5 me ana 45,75
me. Inductive absorption traps are coupled to
each of these colls. LI54 1s the second 47.25 mc
trep. L156 1s tuned to the "accompenying”  sound
froquency of 41.25 mc., It 1s not the purpose of
this trap to eliminate the 41.25 me carrier since

.

o wonsos
FIG. 11. CONVERTER PLAIE & 1ST I-F GRID CURVE

this would remove the sound signal when the e~
celver 1s properly tuned. Rather, this trep is
incorporated to lower the percentage of audic 1-f
carrier present in the i-f system to a point (ap-
proximately 30 db down)to prevent excessive 4.5 me
"erystalization” effects in the picture whem the
Tecelver 1is tunsd for best picture detail,

very high galn of the sudio i-f system plus its
limiting stage more than compensates for this
insertion loss).

FIG. 12. VIDEO I-F OVERALL RESPONSE CURVE

The coll LIS7 is tuned to the indlcated frequancy,
Misalignment of this tank circult will cause & dls-
symuetry of the i1-f system response cuwrve and
should therefore be avoidsd (ses figure 13), 4
38 mc trap, L158, 1s inductively coupled to L157.

38Mc ar.25uc 47250
~t—- A

g
J—IMPROPER ALIGNMENT

NORMAL ALIGNMENT
(SHOWING SEVE RE
DISSYMMETR)

MoTsszres

FIG. 13. UNSYMMETRICAL RESPONSE CURVE

let us stop here for a moment and consider the
reason for having 38.0 mc traps, The normal fre-
quency to be used for adjacent channel video trap-
39.75 me when using a video 1-f
carrler frequency of ¥5.75 me. (See figure 1%y,
But supposing, as is the usual case between two te-
levision service areas,that there are wesk ad-
Jacent channels which may be received. Two condi-
tlons mist be satisfied:-

1. The weak, desired channel video i-f carrier
wizl :ﬁmmauy be placed near or at the top of the
PAGE 8,

1-f response curve since the operator will tune fr
maximm plcture gain.

2. With the video carrder now at the top of the
response curve, the adjacent channel video trap
must also be shifted correspondingly lower in fre-
quency - hence, the seemingly odd frequency of 38me
1s used for adjacent chemmel video carrier attenus-

*

1

)

| *

|

! 9.75MC

39,

apJoMe ADJACENT
CARRIER TRag TER

PRI

FIG. 14. NORMAL TUNING WITH 39.75 MC TRAP

tion. (See figure 15). It 1a obvious that adjacent
chamnel attenuation is relatively unimportant in
primary service aress since the reception of &
strong adjacent chamnel 1s unlikely. Also, the in-
clusion of & 39.75 me trep might, according to the
strength of the received signal, cause the sound
output level to fall off,should the Fine Tuning
control be adjusted to place the sudio 1-f carrier
1in this trap.

The two 1-f carrler sigeals present at the plate
of the third i-f (V106) are capacitively coupled

44.0MC
PIX
CARRIER
*
P M
el
TRAF

FIG, 15. FRINGE TUNING SHOWING 38.0 MC TRAP

. %o the crystal dfode "shunt-type" detector. L168

1s incorporated as a "tweet” filter and elimlnates
upper-order harmonics of the 1-f frequencies pres-
ent in the crystal output which would cause tuns-
able interference patterns on some chamnels.

The video signal, as it appears &t the crystal
detector output, 1s shown in figure 16. Although

K-119J93-2
FIG, 16. DIODE OUTPUT WAVEFORM

as previously stated, the transmitted signal is of
a "negative white" charsctoristic, the signal is
reversed or becamss"positive white' at the crys -
sl detector since the dlode 1s connected so as o
Dass only the lower half of the modulation en-
velope, as shown 1in figure 1. A note should be
made at this point that an accidental reversal of
the crystal diode will result in a negative pic-
fure which w111 be accompantied by & Geterdoration
or, domplete losa of the sme stability of the re-
ceiver,



3. VIDEO AMPLIFIER
V107 4s a wmique video amplifier consisting of

two direst-coupled triode stages. There are no
coupling time constants between the two stages,
thue elimina the "vhite flas! usually caus-

ed by ignition interference.

The amplifier displays excellent transient and
frequency response, extending upward to approxi-
mately 3.75 mc.

Since the sync information 1s fed to the
system from the diode detector immediately before
video amplification, the video amplifier need not
aplify or even pass this Informetion, This per-
mits the full utilization of the video amplifier
dynamic amplitude rangs for the sole puwrpose of
video and blanking amplification,and hence results
in a far greater available video output voltage
compared to systems wherein the video amplifier
mist also pass sync informatlon.

As indicated on the accompanying schematic au~
gram, the plate voliage for the first stage, V107
18 developed essentially from the drop across ths
cathods resistors (RI69, R187) of the second stage
VIOTB. Additional B+ voltage 1s supplied to the
plate of the first & through R186 vhich
results in a further increase in gain,

mcorpcmted be~

purpose of
audio carrier attenuation. 'rm.s 1s parallel
resonant and is in series with the input lead to
the second stage. This arrangement results in Mgh-
er gain in the upper frequencies when compared toa
series-tuned trap connected between a signal-carry-
ing lead and ground, The serles-tuning capacitor
(usually & few micro-micro-fareds) would tend to
partially shunt upper-video frequencies.

A 4.5-me trap (L163, C178) 1s
tween stages of the amplifier

The gain of the video amplifier, at the maximm
setting of the contrast control, is approximately
60, since the required amplification is achisved
with negligible amplitude distortion, & falthful
reproduction may be had of the full tonal values of
black through gray and white.

4. AUDIO I-F SYSTEM

The output of the video detector, Y151,contains
not only composite video information, but also &

RATIO DET. TRANSF.

viig | m 3
LIMITER D

' 54!0 signal which 1s the result of dstection of

two 1-f carriera (45,75 mc and 41.25 mc). This
"d.i.t‘ferenzs frequency is essentially an FM signal
wvhich contains the program sound intelligemce. It

Therefore, the eudio 1-f system
must amplify the 4.5.mc signal, remove all sapli-
tude modulation and detect the FM eignal to re-
cover the program audio information.

A 4.5-mc PN signal is taken off the diode output
by the tuned circult comsisting of L160, C166 and
C167. This signal is fed to the grid of a high-
gain pentode amplifier, V109 (6CB6). This stage
operates as a class "A" non-limiting amplifier.
The output signal then drives the following s
V110, into limiting.

V110 operetes as an overloaded class "C" ampli-
fier. 'The plate and screen of VL0 are supplied
with low voltages, thereby providing & low over-
load point. The biss for the limiter stage occurs
by virtus of grid rectification of the driving
signal and consequent charging of C205. K218 1s
the "grid leak", while R215 provides isolation be-
tween the test point and the tuned circuits of
T201, The inclusion of this limiter stags permits
a constant audio output level over vide variations
of sigul loput level, viile also sasisting in toe

f iumpulse moise interference.

At this point ws now have a falrly strong FM
signal, Much of the video AM has been removed. It
13 merely necessary nov to pass this signal thru
a suitable ™ de!:ector which H’L]_'L not respond
to samll ount of remaining This is
Mcamplished in a conventional Ntlo detectox‘.

The ratio detector is actually a modified ™M

which, 11y, 1s capsble of

removing any existing emplitude modulation com-
ponents of naminsl proportions. Notice that unlike
a conventional discriminator, the two diodes are
series-connected d-c wise, The d-c voltages de-
veloped across cspacitor (214, an electrolytic,
and C215, an r-f bypass, will be proportional to
the input 4.5-mc signal level, The sudio output
terminals of this device are actually terminal "E"
of the detector transformer and the theoretical
in

midpoints of R208, C2l4 and C215 as shown
figure 17. Excursions of the FM carrier above and
ViHA
RATIO DET.

C219 7%

B+
FIG. 17.

AuDIO
OUTPUT

L

p: e o=
2 Reos] c21s | Gza .
< THEORETICAL
b3 _/ “MIDPOINTS"
= SHOWN
=
KII9397

THEORETICAL RATIO DETECTOR DIAGRAM
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below the center Juency the ratic
of the instantapeous d-¢ voltages on each side of
the sbove mentioned midpoint, but note that the
d-c sum voltage across the entire dlode load cir-
cult constant. The voltages across each
Mto{ﬁelmcmtmemlmth‘
carrier 1s at "center frequency". Impulse

or vidso AM 1s essantially eliminated by le‘t.ue
of the very long time constant of the dlods load
circuit which maintains s constant "total" d-c
voltage despite the presence of amplitude moduls-
tion., Also AM is rejected because the auaio out-
put voltage is & function of the RATIO of voltages
across each half of the diode load and not &
function of the "total" voltage. The audlo output
yoltage 1s now passed through a conventional de-
emphasis filter consisting of 0208, C212 and R20k.
This output voltage 1s next passed to the sudio
amplifiers,

At this point let us consldex‘ & statement made
earlier in the"Transmitter Pundamentals'section of
this publication.

It has been pointed out that the video carrier
mist not be emplitude-modulated beyond certain
limits, It is possible that, Gespite the excellent
anplitude-1imiting sbility of the audlo i-f system
of this receiver, buzz may be heard in the loud-
speaker at times when the picture contains heavy
"uhites", Re the fact that "whitea" are
actuslly minimm instantaneous video carrier level
camponents, 1t becames obvicus that if the instan-
taneous level of the video carrier 1s permitted
to go too low Or even possibly be cut off, a
corresponding interruption of the resulting 4.5 me
i-f cazrier in the receiver will occur. Thls in-
terruption will ceuse & buzz in the recelver sudio
output vhich 1o smount of liniting could possinly
correct, aince at these times there is simply

ARRIER. For this reason, it has been ubnmruy
S eiiiahea chat selevision transmitiora snall nov
be modulated beyond the 15% mark so that
intercsrrier receivers will not buzz on hesvy
"whites" .

5. AUDIO AMPLIFIER

This portion of the Teceiver is quite conven-
tionsl in 1ts design, It conslsts of VILIB, &
twiode voltage emplifier, V112, & pentods
power amplifier which, in turn, drives the loud-
spealor,

The volume control,R 210, includes & tap for
bass compensation 1in Stratopover consoles, The
compensation consists of R209 and (211, This
provision 1s not included in the Stratopover table
models,

Between the two andio amplifier stages is & small
Anductance, 1202, This r-f choke 1s incorporated
88 a"tweet"filter to suppress the strong harmonics
of 4.5 mc. The need for this arises from the fact
that the first audio tube is within the same glass
envelape as the ratio detector. The plate lead of
the first audlo stage (VI11B) runs back to the
extreme rear of the receiver to the output stage.
Thus the possibilities of 4,5 me harmonic radia-
tion must be eliminated by the inclusion of L202.

The cathode of the audto output stage is unby-
passed. The resulting negative current feedback
enhances the sudio quality by reducing the dis-
tortion factor to negligible proportions.

PAGE 10.

6. SYNC, NOISE CANCELLER & AGC

Figure 16 shows the sync amplifier (V113A) 1rrput
signal waveform which is derived from the dl
output. VIIZA umplifias and inverts the sigu\l
thereby maldng the sync pulses positive in polari-
ty at its plate, (see figure 18).

K-119493-3

FIG, 18, INVERTED SYNC PULSES (V13 PLATE)

The noise canceller 1s a newly incorporated de-
vice designed to combat ignition and similar inter-
ference which often 1s a cause of sync instabili-
ty. Refer to figures 18, 19 and 20.

Ki8J93-4
FIG. 19. SIGNAL WITE NOISE (V113B CATHODE INPUT)

The noise inverter or canceller, VI1ZB, 1s tisd
across the output of the sync amplifier VAL. The
cathode of the canceller has a fixed positlve biss
spplied by viztue of R3O, RX02. Ita grid ts

bilas level prop
to the peak voltage of the incoming signal. Tt
negative grid blas 1s cbtained from the crystal
alode, Y151, and sultably filtersd by R166 and
C169. These two bies voltages combine to cut off
the oanceller tube, VI13B, so that 1t will normal-
1y not conduct in the presence of a received tele-

The cathode of the cenceller, V11ZB, 1s fod &
signal consisting of video and negative-going sync
as well as impulse nolse, if eny (figure 19).
Siace the canceller 1s bissed off and will not psss
any signals less than the sync-tip level, nothing

happens until & nolse burst of greater-than-sync-
tp level ocours. When this happens, the cancel-
, WAl conduct heavily, and vir-

21). At these times, the
cults or "fly-wheel" effect 1s relied upon to
maintain proper frequency. After the nolse burst
ends,the canceller tube, V113B, ceases to conduct
and the clrcults return to mormal operation.( For
maximam efficiency, however, the canceller is mor-
mally biased in such a manner as to slightly wipe
sync. This 1s mentioned here Instead of earlier,
to prevent confusion),
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The composite video waveform from the plate of
V113 A & B (depending on noise conditions, if any)
is next impressed upon the grid of the clipper
tube, V116A, through capacitor (302 and the net-
work consisting of 303 and R304. Since the sync
information is of positive polarity at this point,
3t will cause the grid of the clipper to draw grid

SYNG PULSES MISSING FOR
DURATION OF NOISE BURST

*1990-1

FIG, 21. RESULTANT SYNC OUTPUT (HOLE PUNCHING)

current and consequently charge C302 and C303.
This negative charge sets the operating bias for
the clipper. This bias voltage 1s such that the
tube is biased beyond cut-off and hence passes only
the most positive portions of the driving signal,
i.e., the sync information. The only signals to
be found at the clipper plate, therefore, will be
porizontsl and vertical sync pulses which have
been stripped free of video and blanking infor-
mation (figure 22). The inclusion of the network

VERTIGAL.

HORIZONT
SYNC PULSES S

EQUAL IZING L
PULSI SYNC PULSES

ES

Ks9ss
FIG. 22. COMPOSITE SYNC AT CLIPPRR PLATE

T0
R-F TUNER
w70ss2e

NOISE INVERTER CIRCULT

consisting of 303 and R304 permits rapid recovery
of sync after impulse noise interference by the
introduction of a "double"time €303
Qischarges repldly after & noise pulse, while the
charging time comstant of €303 and R304 1s made
quite long. The charge on capacitors G302
$%03 1s permitted to slowly leak off through
R171 end R166 toward & minimm re!

voltage developed by the crystal diods, YI5L.

This bias voltags 1is also used for controlling
the r-f and 1-f gain of the receiver, since it re-
mains constant throughout the trensmission and be-
comes directly a function of the received signal

strength. T315 serves to filter out pulse infor-
mation 8o that 1t will not on the long lead
going up to the AGC control. (151 and €180 are

AGC bypass capacitors.

The AGC voltage applied to the first two i-f
emplifiers 1s equal to the r-f tunsr bias at the
fully clockwise setting of the signal control,RI71
(maximm gain). However, at settings of RL7L
other than fully clockwise the i-f bias is divided
down to some voltage between the clipper grid volt-
age and the dlode output voltags. This proportion-
ing of the AGC voltage to the r-f auplifier and to
the 1-f smplifiers permits a more satlsfactory
rangs of AGC operetion, particularly with respect
to eliminating receiver overload on very strong
signals.

The extreme clockwise "switch' position of R171
removes R238 fram the clrcult to increase the sync
amplifier gain for fringe area operation.

The composite sync signal found at the plate of
the sync clipper (figure 22) is nov fed to two
davices in order to synchronize both the vertical
and horizontal oscillators in the sveep
First, let us consider the vertical syncl
tion.

system.
hrontza-
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7. VERTICAL SYNCHRONIZATION

Simaf.ed atop the vertical blanking pedestal
will be found a series of pulses, the purpose of
vhich is to provide ome single pulse for vertical
oscillator synchronization. This chain of infor-
mation 1s shown in figure

The required vertical pulse is formed in the
vertical integrator, a low pass filter (P301), by
grouping the pulses to form the single theoretical
vertical syc shown, The actual pulse formed in
the Stratopower receiver is shown in figure 23.

K-11948 9-|
F1G, 23. ACTUAL VERTICAL SYNC PULSE

The vertical oscillator (a miltivibrator) locks
in on the leading edge of the sync pulse as shown
in figures 24 and 25.

VERT. SYNG
PULSE

K-119089-3

FIG, 24, VERT, SYNC & 0SC., PULSE (NOT IN SYNC)

SYNG PULSE
DISAPPEARS INTO LEADING
EDGE OF VERT.0SC.PULSE

K-119489-4
FIG, 25. VERT, SYNC & 0SC. PULSE (IK SYNC)

8. HORIZONTAI SYNCHRONIZATION

As previously mentioned, horizontal synchroniza-
tion s sccomplished by comparing the phase and
oming horizontal sync pulses

with the scanning pulses which are generated in
the horizontal sweep system of the receiver. The
result of this phase or frequency comparison will
be & direct current yoltage vhose amplitude and
polarity will depend upon any difference that may
exist between the phase or frequency of the sync
pulses and the sweep pulses generated in the hori-
zontal sweep system. This direct-current voltage
1s then applied to a device (the reactance tube)
which in turn advances or retards the timing of
the horlzontal sweep oscillator in the receiver so
that it will remaln accurately in step with the
sync pulses. This system represents one type of
Automatic Frequency Control (AFC).

The composite sync pulses as shown in figure
22 are coupled and then through
the "high-pass" network conslstl.ng of R360 and
C354, These pulses are then applled to the
phase detector tube, V1L7A. Figure 27 shovs the

VHTA

PROPORTIONAL

1Z. -
enasiORe2 D-C OUTPUT

AN
R3sz HORIZ. SAW-TOOTH
INPUT
HORIZ. SYN(
L hoRzZSYNG

FIG. 27. BASIC HORIZ. FHASE DETECTOR

basic circult of VILTA, redrawn vith those compo-
nents missing which do not directly take part in
the phase and frequency comparison. (The grid re-
sistor R354 and 1ts bypass capacitor C351 are only
required to insert & small fixed blas voltage
which 1s necessary for the opsration of the react-
ance tube and not the phase dstector).

In order to better understand the functioning of
this phase detector, we must first recall a few
facts re the dynamic plate current and "pos-
1tive reglon" grid current characteristic curves
of a typical triode tube. Gensrally spsaking,
application of an identlcal amall positive voltage
to both the grid and plate of a tricde tube will

- P30
 r309 R310 R311 N
THITTHMmT o 607 .
HUNT BN eyt =<c30s 306 ouTPUT
‘—*—’IF—*—ﬁ
HORZ'EQUAL VERT EQuAL
PULSES'PULSES PULSE POLSES o ——

FIG. 26. INTEGRATOR INPUT & OUTPUT



cause almost 1dentical currents to flow in each
element, Figure 28 shows an average triode plate
and grid current series of curves. As an example,
let us sec what happens when we apply +20 volts to
each element. (The numbered arrows on the chart
correspond to the step numbers below).

4
=
z
S0 AVERAGE PLATE GHARACTERISTICS
I I
z B it
e
z i
3
o ¥
g
&
4
20} Z
3 i
10 Z<h
&

100 150
PLATE VOLTAGE

FIG. 28. TRIOIE PLATE & GRID CURVES

1. Choose plate voltage = 420 volts

2. Choose plate current line along which

. Choose grid current line along which Eg=+20v.

. NOTE RESULT - The grid current curve and the
plate current curve cross at approximately 43
milliamperes and are squal. (Note that this con-
aition holds for other small values of
equal applied positive voltage on both elements).

Lot

Let us now look at the circult iltself. For pur-

poses of simplified discussion lst us again redrav
the circult as shown in figure 29,
I¢ T,
Re Re g
7~ +[+ - 3
Eg Ep
e
£ u IJ
= *HORZ™=

= SYNC
LR TeN GENERATOR

FIG. 29. SIMPLIFIED PHASE ETECTOR
{SYNC & SAW-TOOTH INPUT)

Between the cathode and ground 1s shown, for
purposes of discussion, & generator which supplies
horizontal sync pulses. These pulses, as supplied
by the sync clipper, and in this case by the gen-
erator, are of negative polarity, thus causing the
plate and grid to drew current. (This being the
same as grounding the cathode and applying e
positive voltages to each clement). Since the pilse
voltages applied to the grid and plate are equal,
the currents which flow through Rg and Rp will be
equal and hence so will be the voltages developed
across them. Consequently, the output voltage
between ground and point "E" will De zero volts
because of the indicated voltage polarity relation-
ships across the resistors Rp and Rg.

this point, we have not indicated any
applied vaverom, except sync. Now let us insert
the saw-tooth reference voltage which is supplied
by the output circuits of the horizontal discharge
tube, V117B. Again, as shown in figure 30, this
saw-tooth voltage will be supplied by a generator

QSAWYOOT H REFERENCE VOLT

HoRe” = RZ.SAW-
LGN prys ey witssss-s

FIG. 30. SIMPLIFIED PHASE

(SYNC INPUT ONLY)

for simplicity, This saw-tooth voltage, as here

horizontal oscillator in the receiver 1s properly
timed, the developed saw-tooth voltage will be s0
positioned that the sync pulse Will ocour exachly
at the center of its retrace slope. Tnerefore, the

correction will be applled to the oscillator.

TpTs] To
TRIODE PLATE

L.
AND GRID CURRENT
CURVES

VOLTS

Ep

IST GONDITION
VELOPED
VOLTAGE, Eyr*0

VOLTAG, Equr GOES
PoSITIVE "

w-reass3-0

FIG, 31. PHASE DETECTOR OPERATION
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Conditions 2 and 3 uhav the effect of either a
leading or lngglng pulse. In either case, a
current
positive or negativs d-c voltage to be developed
which in turn will correct the oscillator timing.
If the horizontal oscillator of the receiver fires
too late (i.e. the sync pulse 1is "leading") as
shown in conditicn 2, the plate current increases,
causing & negative cutput voltage. This will cause
a speeding up of the horizonbal oscillator by
virtus of the be (o be
below). If the sync pulse "1&9; as shown 1n
condition 3, the negative developed voltage at
:he plate will be less than the positive voltage
at the cathode, thus resulting in &
posiuve output voltage which in turn will retard
the oscillator firing time.

The reactance tube, as shown in figurs 32, acts
as a varlable resistance which 1s comnscted in
series vith (358 across the oscillator tank cir-
cutt to vary 1ts frequency. As the d-¢ output from
the phase detector changes amplitude or polarity,
the resctance tube plate Tesistance will change
accordingly. A positive voltage on the grid will
cause the tube to conduct more heavily, thereby
lovering the resistance between the capacitor
€358 and ground. This increases the effective
capacitive reamme of €258 across the oscillator
tank circult causes a consequent lovering of
its natural resona.nt frequency. Conversely, the
spplication of a negative grid-correcting voltage
will result in & higher natural resonant frequency
of the oscillator tamk circult. It should be not-
ed that along with the spplied correcting voltage
¥111 also be found a small|value of fixed negative
bias which centers the operating grid voltage sbout
the midpoint of the reactdnce tuve linear plate
current characteristic, 1.4.,the tube appears as a
simple class "A" amplifier. This negative bias 1s
obtained from the oscillator grid circuit for con-

ventence, 1s dropped to the desived voltage by
resistors and R354 and then filtered by C351
to remove traces of the oscillator grid wave-

v
form. (Sed figure ).

Botween the phase detector output and the grid
of the reactance tube will be found a circult con-
sisting of R355, R359, C357 and C375.

The purpose of this special network is to provide
a filtered d-c output from the phase detector to
the reactance tube grid. The time constant of
this circuit is long enough to remove sync and
sav-tooth fesd-back pulses but yot fast enough to
permit rapld frequency correction. Such correc-

VIIBA
HORIZ, REACTANCE CONTR.
C358

FIXED D-G BIAS
PLUS CORRECT-
R355  ING VOLTAGE

Q
INPUT FROM
PHASE DETECTOR

CONSISTING OF

1.SAWTOOTH

2.CORRECTING
VOLTAGE = =

3.D-C BIAS FOR = =
REACTANGE TUBE

tion may be required in case of horizontal oscil-
lator drift or changing from station to station.

sumary, it may be sald thet sutomatic fre-
quency control (AFC) systems, of which this is one
example, provides a large degree of immnity from
horizontal instability arising from various types
of noise, signal level changes and horizontal
oscillator drift.

9. VERTICAL SWEEP SYSTEM

The vertical sweep system consists of & multi-
vibrator and a class "A" parallel triode power
amplifier which in turn drives ths vertical wind-
ings of the deflection yoke, This provides the
vertical deflection of the electron beam in the
pleture tube.

tube V114 acts es an "unbalanced” vertical
multivibrator. That is, the "mark-space" ratio of
its output waveform 15 not equal, This may be
observed by temporarily discomnecting capacitor
€310 and R324 of figure 33,from the plate of V1LIB

figure 34. The multivibrator 1is "unbalanced” by
virtus of the large difference between the time
constants (RxC) in the two' grid circults.

The free-running frequency of the multivlbx‘atcr
is determined by the time constant of C309 and
total grid resistance determined by R313 and the
setting of R314, The smplitude of the output
pulse is controlled by varying the plate voltage
on V114B by the setting of the height control, The
multivibrator 1s synchronized by applying the

grator circult of P30l to the grid of V114, as
previously mentioned. The square wave output of
the multivibrator 1is transformed into a saw-tcoth
volrags by the process of integration and the
ternal "miller effect” introduced by the network
comin.:mg of R327 and €316, This waveform may be
observed by comnecting an oscilloscope to the grid
of V115 and nofing the waveform of figure 35. The
linearity of the sweep amplifier output waveform
1s controlled by varying the biss on the smplifier
cathode. The plates of the vertical amplifier are
coupled to the deflection yoke by an auto-transfor-
mer, T01. The "tap’ point on the winding 1s
chosen to provide a propsx- mpeaame match for the
vertical yoke v us insures maxlmen

VI8,
BASIC HORIZ, 0SC.

+ 240V

K-119496-

FIG. 32. REACTANCE TUEE CIRCUIT
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FIG. 33, VERTIOAL SWEEP CIRCUIT
v transfer. The series network, C316 and R327 A portion of the output voltage 1a applied to

also provides a feedback voltage which "stiffens”
or shortens the retrace time of the saw-tooth out-
put vave. This waveform is shown in figure 36.

R320 end R321,

I

K-113489-2

™o posistors, are comected

FIG, 34. VERTICAL OSCILLATOR OUTPUT PLATE WAVEFORM

scross each section Of the vertical deflection
coll., These resistors perform the function of
danpening the oscillations which would occur &t
the begloning of each horizontal saw-tooth sveep
trace due to shock excltation of the vertical
colls by the horizontal sweep.

M .

K-119J89-5

FIG, 35. VERTICAL AMPLIFIER GRID WAVEFORM

the ploture  tube for the purpose of vertical re-
trace time blanking. coupling network, con-
aisting of C313 and 5329, differentiates the saw-
tooth vave as shown in figure 37. Thls positive
polarity voltage 1s then coupled to the cathods of

i

K-13J89°8

F¥IG. 36. VERT. AMPLIFI¥R PLATE WAVEFCRM

the pleture tube and hence cuts the tube off
during the retrace perlod. (R326 and (318 arve a
part of the horizontal system eand have
little effect upon the shape and amplitude of the
vertical blanking pulse. These components will be
discussed under "Horizontal Blanking").

i

K-119489

FIG. 37. VERT. BLANKING PULSE
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FIG. 38. HORIZONTAL SWEEP CIRCUIT

10. HORIZONTAL SWEEP SYSTEM

The horizontal sweep system oconsists of the
folloving circuits, refer td figure 38.

1. The oscillator, which initimtes the chain of
events resulting in the generation of the sweep
waveform.

s which together with a
charging (storage) cApacitor forms the saw-tooth
pulse.,

sweep output stage which controls the
del_lvery of pover to the deflection yoks and higa
voltage system.

4. The damper, which dampens out the tratn of
oscillations that occur at the beginming of each
horizontal line caused by shock excitation of the
yoke inductance. r adds this rectified
power of the collapsing horizontal deflection colil
fisld to the or: B+ supply and delivers this
as "boosted” supply voltage to the sweep amplifier
vertical osciilator and the picture tube first

anode.
The oscillator, V1188, is a Hartley-type, class
"C" oscillator (1.e., plate ocurrent is drawn for

the grid tank cofl, The vaveform on the grid
closely approximates & perfect sine wave as shown
in figure 39.

K-i19J31-1

FIG. 39. HORIZ. 0SC. GRID SINR WAVE
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The resonant frequency of the circult when pro-
perly adjusted is 15 750 cps and 1s dsbeminad by
the net L-C _freque: onstants con-
sisting of 1351, 9361 €359, 0353 (the el‘fectlve
Teactance of the latter two being modified by

and R)G)), C358 in serles with the pl.n.e resis-
tance of V118A and the input capacitance of V118B,

by L351 and the fine frequency is contmued,nm-
in narrov limits, by the adjustment of R363, the
hortzontal hold control.

K-19J91-2

FIG. 40. HOR. 0SC. PLATE PULSE

The negative Pulscs at the oscillator plate are
shown in~ figure 40. These pulses are of short
duration since they represent only the uppermost
postitvo portion of the grid voltage.

ombination of C362 and R372 forms a differ-

entlntl.ng coupling and produces the waveform of

figure 41 which 1s then coupled through 0365 to
the grid of V1l7B.

K-19491-3.

FIG. 41. HOR. OUTPUT STAGE GRID DRIVE PULSE



7B, the dlscharge tube, may be considered
similar to a switch between chassis ground sud the
Junction of 0352 and R367. This stege produces
the waveform of figure 42 as follows:-

The positive portions of figure 41 cause the
to draw current and thus charge C365

allov only the most positive excursions of the
driving voltage (figure 41) to cause plate current
to flov. During the interval when V}17B is out
off, C352 and G356 charge up (in series) toward
the B+ voltage through R367. When V117B momentari-
1y conducts, the d-c voltage built up on C352 and
356 immediately drops to mear zero, thus pro-
ducing the vaveform of figure 42. This "peaked"
saw-tooth voltage is fed to the grld of the out-
put stage, V119,

K1991- 4
FIG. 42. HORIZ. OUTPUT STAGE GRID DRIVE

This stage also developes grid lead bias, while
R3T7 provides protective bias in the event of os-
cillator or discharge stage failure. Capacltor
ClO4A  provides a low-impedance path to ground for
the 15,750 cps horizontal output stege current.

The plate of V119 is comnected to a tap on the
transformer, T351. This is &n auto-trensformer
vhich permits a great degree of coupling between
the various circult elements (1.e., V119 plate,
the horizontal deflection coils and the damper
tube V120). This improved coupling results in ex-
tremely high power transfer efficlency and re-
duced tendency toward Barkhausen oscillation.
The V119 plate pulse 1s of positive polarity as
shown 1in figure 43. CAUTION: Do not check this
waveform with conventiopal oscillographic equip-
ment since severe equipment damage may result!

The screen grid of V119 1s supplied with & posi-
tive d-c voltage through R370 and R373. A pulse
ugh €385

voltage is also applied to the screen thro
for linearization purposes. This accomplishes a

K-119430-2

FIG. 43. HORIZ. OUTFUT STAGE PLATE PULSE

lengthening of the dynamic plate characteristic
linear reglon, and thus prevents cramping of the
right side of the rester as viewed from

of the receiver.

Steadily increasing V119 plate
result in a drop of potential at terminal 5
below that of terminal 9 of trensformer T35L.
Terminal 9 is essentially at B+ (255 volts
approximately) et the start of the first cycle.
This voltage drop between terminals 5 and 9 par-
t1ally energlzes the transfommer core and also the
horizontal deflection coils which are connected
(a-c wise) across terminals 9 and 8, (C382 is
essentially a d-c blocking capacitor). As pesk
plate current is produced by the maximum positive
excursion of the grid -ariving pulse, the trans-
former and yoke reach a temporary limit of voltage

K19390-3
FIG. 4%. UNDAMPENED DEFLECTION COIL CURRENT

swing., Following this, the grid of V119 is driven
down beyond plate current cut-off by the negative
portfon of the driving waveform (figure A42),
causing the yoke and trensformer magnstic fields to
collapse. These flelds do not cease by collapsing
to a level of zero magnetic flux, but continue
downvard and become negative fislds due to oscil-
lation of the ocurrent which flows into and from
the yoke and transformer inductsnces and their
respective distributed capacitances.

The condition 1n the yoke corresponding to
negative peak flux is such that the cathode-ray
bean s forced to the left side of the screen. If
no further ~control or influence of this negatlve
peak energy were to appear, this negative peak
magnetic flux would return to zero with the cath-
ode-ray beam correspondingly returning to "screen-
denter”, but only after a considersble irregulari-
ty in the spot movement. (This irregularity in
spot motion would correspond to the oscillatory
nature of the negative flux due to shock excita-
tion of the colls as shown in figure 44).

This oscillatory decay toward screen-center ls
avoided by the action of the damper tube, V120.
This tube conducts as socon as its cathode is drawn
negative with respect to its plste, a condition
which exists at the end of the "retrece” time when
the omthode-ray beam 1s at the left edge of the
raster. It is at this time, that the cathode of
the r would otherwise follow the voltage
oscillation of the snd transformer negatlvely
on terminal 9 with respect to the applied B+, but
pecause of 1ts clamping actlon, V120 now conducts
and partislly charges capacitor C371.

Several following "cycles" of this operation
gradually charge C371 up to approximately 350
Volte above the spplled B+ voltage. Tnls charge
on C371 1s added to the existing B+ voltage supply
and becomes B+ boost, the true source of supply
voltage applied to the plate of V119 through its

PAGE 17.
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FIG. 45. DAMPER PLATE PULSE

winding. Increasing sweep will occur
until capacitor (371 becames fully charged. Full
sveep occurs when the losses (in watts) in the
system (determined by the overall "Q" of the out—
put stage) are fully satisfied by the steady-state
Plate current of V119 miltiplied by the B+ supply
voltage.

Control of the picture width 1s achleved by
adjustment of the inductance of L358. Since this
inductance is reflecwd“ into chs other windings
of the 1in 1ts
un doorease  the offective inductance of  tho

ther windings, thereby reducing the voltage swing
across them, Conversely, an increase of L358 in-
ductance will permit a ].n-ger voltage to bulld up
across the plate and yoke windings, thereby in-
creasing the width.

Linsarity control 1s affected by varylng the
mamentary bias on the demper tube, V120. This
momentary biss therefore vill modify the Gamping
actlon across the deflection coils.

This bias is obtained by the use of a tank cir-
cult consisting of C370 and the linearity coil
1359. Eech time V120 conducts, this tank circuit
1s shock-excited and forms the waveform of flgure
45. vVariation of the inductance of L359 varies

waveform and hence es the current
pulse through the horizontal deflection coils.

o

e us99z-(

FIG, 46.° DIVIDED-DOWR*WIDTH COIL PULSE

11. HORIZONTAL BLANKING

Eorizontal blanking 1s accomplished by the appli~
cation of & suttable posttive pulse to the cathods
of the picture tube. This pulse drives, the plo-
ture tube to cut-off during the horizontal retrece
time

PAGE 18,

Capacitors G381 and G384 form & capacity voltage
divider wnich permits & portion of the positive
pulse voltage across the wldth control to be used
to develop a blanking pulse. This positive pulse,
figure 46, could be applied across a large value
of unbypassed resistance in the picture tube
cathode, but would result ina correspondingly
Tigh loss of video information. It is necessary
therefore, to use a very
blanking voltage to prevent tals loss. Thus,V16B
a cathode follower, 1s used to obtain a low-imped-
ance source of horizontal blanking,

"

/

|

The plate of V116B 1s fed positive d-c voltage.
The divided-down positive pulse is applied to the
grid of V1168 through R357, the purpose of which
1is to Integrate, or slightly lengthen 1ts duration
8s shown in figure 47. This integration will als
filter out the train of oscillations at the end of
each pulse which would otherwlse csuse striations,

ey

FIG. 47. INTEGRATED PULSE

The actual blanking pulse appears across resis-
tor 5326 the bottom end of which is bypassed to
ground by C318. This capacitor serves two pur-
poses:-

1. To return the bottom of R326 to ground as
as 15,750 cps 1s concerned. (This has & neglﬂgi‘ble
effect upon the 60-cycle vertical blanking pulse).

2. To prevent horizontsl bl pulses
sppearing in the vertical output circults vhich
might cause a loss of verticel interlace.

These blanking pulses, shovn in figure 48, are
next coupled into the cathods of the picture  tube
through C172, along with the vertical blanking
pulaes.

As shown in figure 48, the tralling edge of the
horizental blanking pulse does not fall off sharp-
1y but rather tends to slope off gradually. This

K-119992-3

FIG. 48. FINAL HORIZONTAL BLANKING PULSE

would cause & gray at the left edge of the
pleture, and is corrected for by the application
of a compensating parabolic waveform to the pic-
ture tube first anode. This pulse, shown 1in
figure 45, offsets the shading by introducing a
"brightening”" effect at the left edge of the
plcture.

The cambination of these two pulses thus pro-
vides excellent horizontal blanking action.



12. HIGH VOLTAGE SUPPLY

Two high-voltage systems are currently used in
the group of Models 17C125
and 200107 use & simple voltage doubler which de-
1ivers spproximately 1% kv. The 2l-Inch Strato-
pover models use & three-rectifior high- voltage
supply. This latter supply is actuslly a voltage
doubler whose voltage regulation and efficlency
are improved by the. inclusion of & third "o
rectiffer. This version dslivers approximately
15.5 to 16.0'kv to the picture tube.

1st us first consider the operation of the
simpler doubler circuits, For the sake of sim-
plicity, the bottom of the transformer windings
are shown tied to ground as indicated in figure A9,

For the mament, let us neglect the existence of
the bottom dlode, V123, and C

positive pulses from horizontal sweep output
transformer, T351, closes the dlode V121 and ultl-
mately charges capacitor C378 to approximately the
peak voltage of 7 kv, d-c. Between positive pulses
V121 opens and hence passes mo current. At such
times, the charge existing on C378 will flow into
C379 through R378 and eventually charges G379 so
that & potential of 7 kv d-c average will exist
between 1ts plates.

The "between-cycle" dlscharging of C378 and
consequent charging of C379 will result ina
slight power logs in the system since this "charg-

A current must flow through R378. This re-
sistor actually {s responsible for other efficien-
oy losses which are to be discussed below.

A d-c potentlal of 7 kv oxists across C379.
Subsequent transformer output positive pulses
carry the voltage across C379 upward an additional
7 kv on esch terminal thus producing a total of 14
kv at the junction R378 and (379 during such pesks.

Nov let us connect rectifier V123 to this junc-
tion and connect its cathode to a capacitor (Cp)
of spproximately 500 mmf. This capacitor is
actually fommed by the capacity existing between
the inner and outer coatings of the picture tube.

This capacitor will gradually become charged to 1%
kv, d-c, in consideration of the steady c! on
C379 and the 11fting of this potentisl by the ap-
plied positive pulses from T351. Continued opera-
tion of the above- described mechanism will main-
tain Cp at 14 kv, d-c, while supplying the normal
ploture tube load current.

As mentloned above, resistor R378 inserts
various losses into the system which result in &
slight falling -off of the total supply output
voltage., However, thls is of no importance in the
17- and 20-inch models since these tubes need not
be supplied with voltages in excess of 14 kv.

There 1s & need, however, for & slightly greater
output voltage wvhen using a 21-Inch picture tube.
0f equal importance 1s the matter of voltage regu-

under changing picture tube load comditions would
de-focusing of the "high-vhite" picture
elements,
In order to schleve & larger output voltage and
ved voltage re tion, the effects of R378
must be dlspensed with for the following reasona:-

1. R378 introduces & power loss during the
period when (378 charges (379, as mentioned pre-
viously.

2. R378 introduces- an additlonal power Xoss
since 1t is in series with the output load current.
This results in inadsquate voltage regulation and
generally reduced output voltage.

If ve substltute a diode for R378, the above ef-
ficiency limitations are virtuslly eliminated.

Figure 50 shows the simplified circult dlagram
of the three-vectifier system which is frequently
referred to as the "Triple Pipper'. It functions
in & menner almost identical to the simpler ver-
sion except thatsi-

1. The charging of C379 by C378, between applied
pulses, results in almost zero power -loss since
the plate-to-cathode resistance of V122, during
conduction, 1is negligible.

2. An sdditfonsl power loss is eliminated since
tnfs now negligible resistance, which is in series
with the load current, will not reduce the cutput
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FIG. 50. 21-INCH HIGH-VOLTAGE CIRCULT

voltage under load. Because of thls lower supply
impedance, an improvement in the voltage regula-
tion of the system will result.

3. A bonus of 1 kv output 1s achieved which 1s
added to the total output voltage. It should be
noted that the spplied pulse from T35l also con-
tains a negative component below the a-c axis as
shown on the dmgram. V122 utilizes this inverse
voltage to charge capacitor G379 1 kv additionally.
(Ths ecistor R378 in the simpler doubler does not
take advantage of this inverse voltage, but rather
acts as an a-c load upon T351).

The improved efficiency of the three-tube system
movides an additfonal 2 kv d-c cutput. The B+
boost voltage 1s added in series with the high-
voltage output of either system.

In conclusion, 1t may be said that the addition
of the extra rectifier enhances the 21-inch re-
celver performance to such a degree that its addi-
tional cost 1s more than justified. The over-all
results of 1ts inclusion are:-

1. Incressed picture brightness.

2. Virtually no de-focusing of "high-white" pic-
ture elements.

3. Smaller spot size which not only provides
better overall focus but also reduces the &nnoy:
effects of smow or other nolse bursts in the pic-
ture.

13. LOW VOLTAGE POWER SUPPLY

The power supply consists of three sections (ses
figure 51):-

The B+ supply
A series heater string and 1ts GIOBAR resls-

tor.
3. Filauent transformer, THOL.

The power supply is doubly interlocked as & pre-
The cablinet back cortains the
tyo jumpers which prevent recelver operation
should this plug not be connected.
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The B+ supply 1s protected by the use of a 1.6
ampere slow-blow fuse. This type of fuse is re-
quired to handle the momentarily large current
surge which exists until the power supply elsctro-
lytic capacitors becoms charged after turning the
receiver on.

B+ SUPPLY:-

This pover supply 1s a half-wave voltage doubler
using selenium rectifiers and a capacitor input
filter. The ripple frequency &t the output of the
second rectiffer 1s 60 cycles. Resistor RLOL
limits the peak a-c current flow thwough CHOL to a
safe velus, Ths voltage doubler operates as follows:



Negative portions of the spplied sine wave
through capacitor CAOl are passed to ground
rectifier X40Ol. Positive halves of the applied
sine wave are not conducted by X401, The posi~
tive pulses eventually charge C40l in the polarity
shown in figure 5L Thus, at the junction of CHOL
and X401, we find spproximately 130 volts d-o upon
which is superimposed the original sine wave as
shown in figure 52-B.

Rectifier X402 passes this positive 130 volts
as vell as the positive halves of the superimposed
sine vave, The combination of these two voltages
charges C402 to approximately 260 volts d-c. This
voltage across C4O2 (figure 52-C) is not pure d-c

o choke
Resiotors  RMO3, RAOK and nuos arop the output to
the voltages required by various ons of the re-
ceiver., The positive 240 volts output is bypassed
by electrolytic capacitor CHOMB, since this volt—
age is supplied to circuits which contain sweep,
syne and audio frequency components. The 140 volt
and 200 volt outputs do not require such heavy by-
passing since these voltages supply circulits which
aplify only r-f or i-f aignals

HEATER CIRCUITS:-

Those tubes which do not have 300 ma. heaters
are operated from transformer T4Ol. The

tubes are connscted in, series and include in their
circult & protective Globar resistor. This resis-
tor REO2 18 80 designed that its “cold” resistance
1s quite high - in the order of 200 or 300 ohms,
The purpose Of this device 1s to prevent &n ex-
cessive current surge through the tube heaters
when the receiver 1is turmed on. This would occun
since the tube heaters have a very low resistance
when cold. As the tubes and the Globar resistor
reach operating temperature, the tube heater resis-
tances reach their proper values and the Globar
resistance falls to approximately 31 ohms.

Possibly the simplest way to check this resistor
would be to messure the voltage @rop across it
vith the receiver turnsd on. The normal drop
across R4O2 18 approximately 10 volts, A "cold"
check of R02 resistance 1s almost valueless,since
this reading may vary widely between resistors.
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FIG. 52. B+ SUPPLY WAVEFORMS

Note that the front and rear aprons of the chas-
sls are not connected directly to B-. Tnis pre-
vents the danger of the receiver control shafts
contacting one side of the power line. Thsse
aprons are bypassed to B- by C4l5 and C405 for
symc, sioep and audio. (412, C413 and G414 bypass

iy radio frequency components on the aprons to B-.
Rhos and RY07 permit any dangerous charge built up
on the apron to leak off to B~, the latter being
an Undervriters Laboratories requirement.,
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IV. TROUBLE SHOOTING BY PICTURE ANALYSIS

INTRODUCTION TO TROUBLE SHOOTING

The complexity of a televiaion receiver need not
make its troubl

greater than that required for a radio receiver.
The ploture tube of & television recelver often

circuit,

and perhaps even the defective component or tube.
In this form of electronic sleuthing, the picture
‘tube may perform the function of an oscilloscope
and thus help the technician to repldly locate the
trouble. After careful analysis of the symptoms
indicated on the picture tube screen, the ususl
test equipment may be used, when required, to
isolate the defective component.

The picture patterns 1in the following section
were taken froama Stral

Vith the receiver controls set for cptimm recep-
tlon except where noted in the ploture descriptiom.

A short analysis of the probable circult defects
together with a sectionalized cirenit will
help the techniclan in trouble-shooting Strato-
pover receivers.

‘e following analysis 1s divided according to
the major sections of the receiver:

1. R-F and I-F Auplifier
2. Video Amplifier

3. Sync Ctreults

4. Vertical Deflection
5. Horizontal Deflection
6. Pover Supply

7. Miscellaneous

This section olosely follows the circult analy-
sis as described on pages 5 21,
It has been established that the greatest per-
centage television receiver service calls are
required because of vacwm tube fallures. It 1s
therefore suggested that the tubes of an ailing re-
ceiver be checked or substituted by kmown good
tubes before undertaking the job of circuit

trouble-shooting.

Since defective ¥acuum tubes are easily dsbected
the following trouble-shooting informa
‘been an!antially confined to circult and componant
fallures.
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RF OR IF
TROUBLES

ANALYSIS

Noise or "snow" in the picture is usually assoclsted
wvith conditions external to the receiver. Although low
@aln in the r-f emplifier may cause & picture of poor
contrast, the "snow" associated with it will decrease
proportionately. With the normal receiver gain, & nolsy
Pioture will probably be the result of inadequate signal
at the input terminals of the receiver sand/or station
trouble. Inadequate signal to the receiver may be due to
the use of a wrong type of antenna for the particular re-
ceiving conditions, or due to & defectlve or improper
transmission line, or improper orientation of the antenna.

If & bullt-in or "inside" antenna 1s used, it may
require relocation of the antenna to provide better noise-
free reception.

NOISY PICTURE

(Lovw 8ignal Strength)

CHECK FOR: 1. Open input circuit and components of receiver input circuit, such as open capacltors,

€173, C174 or open transformer,

T100.

2. Defectlve antenna, or antenna transmission line,
3. Antemna orientation,

Open filament, Vi0l

ADDITIONAL NOTES:

usiee
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WIGGLES TN FICTURE BACKGROUND,
TRAT] » SOUND NORMAL.
(Maladjusted Tuning Control)

ANALYSTS

This condition results when the sound 1-f amplitude
1s &t %00 high a level at the video detector in reference
to the video 1-f frequency. It may alsc be the result of
mistuning the receiver or improper 1-f alignment.

The "wiggles" which appear like a busy shifting back-
ground are caused by the beat frequency which results
from the sound 1-f carrier and the video 1-f modulating
frequencles. These beat frequencies pass through the
video amplifier and are impressed on the picture tube.
The fllustratlon also shows "trailing whites". This re-
sults when the receiver 1s tuned to give the above con-
dition, which raises the sound 1-f on the response curve
and lowers the video i1-f. The lower video 1~f response
results in an emphasis of the high frequency response in
relation to the low frequencies. This sets up a trans-
lent response after any black picture element that re-
sults in "tralling whites".

CHECK FOR: 1. Proper tuning of receiver.
2,

Alignment of i-f amplifier and associated traps.

ADDITTIONAL NOTES:
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RF OR IF
TROUBLES

ANALYSIS

This condition 1s either caused by the AGC voltage
fluctuating at a regular low frequency rate or by oscill-
ation in the vidso 1-f amplifier. The flutter caused by
AGC actdon is usually the result of an open or improper
value of capacitor 1n the AGC circult. ~Speclally check
capacitor, C151 for correct value of capacity.

Next check for -f and video 1i-f alignment &s in-
correct alignment may result in overall instability. Make
sure that the response curves conform to published
alignment data.

Check all filament by-pass capacitors in r-f and
video 1-f circults.

"MOTORBOAT" OR FLUTTER
IN PICTURE AND AUDIO
(Capacitor €151 Disconnected)

CHECK FOR: 1. Open by-pass, C151 on AGC bus.
2. Open AGC fllter capacitor C180.
3. Alignment of r-f and video 1-f amplifiers.

ATDITIONAL NOTES:

| VIo4 VIS
t‘;’m?sz 6C86 6CB6
2ND RF 1ST VIDEQ I-F 2ND VIDEO I-F

&
RIO4 ci22 RISS
10K 5600
800 156
iL
i
Ri54 800
gg}lg 000
18
RIBS, ¢ i
L138 IMEG o5MF
ci2s .
T T CIS! 7y Ri83 RI7H
B SIGNAL
CONTROL
wraszes
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RF (R IF

LIGHT AND DARK AREA IN PICTURE, VERT.

ANALYSTS
The condition illustrated 1s an extremely severe
case of lam modulatlon in the 1-f sampliffer. In less

severe cases, the condition may permit visibility of
camplete plcture except that 1t may have dark and light
horizontal shadow areas. In severe cases ths ploture will
sync out-of-vertical and usually camnot be brought into
sync by readjustment of the control, Since this trouble
accurs before the video amplifier, it may also heard
in the audlo.

Hun modulation in intercarrier recelvers is usually
due to heater-to-cathode leakage. If heater cathode
leakage occurs in the video ampliffer or plcture tube,
the audio system usually will not be affected.

SYNC OUT, HUM IN SOUND
(Cathode Of V106 Shorted to Filament)
CHECK FOR: 1. Heater-to-cathode leakage, tubes V101, V10H,-V105, V106, V107 and V108,

2. Defectlve B+ filter capacitor, CUO3A.

ABDITIONAL NOTES:

Ragl C40)

X401
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RF OR IF
TROUBLES

ANALYSIS

In an intercerrier receiver, as 1llustrated below,
[vhere the sound 1-f is taken off immedistely after the
video detector, the loss of both sound and picture with
the raster normal, is probably due to a defect of or prior
to the video detector. This may be csused by an inoper-
ative video 1-f or r-f stage, local osclllator or con-
verter. A partlally operative stage will possibly pass
sufficlent signal to give weak sound.

First check to see if signal can be passed through
the converter stege by applying a video 1-f signsl to the
converter grid. If video 1i-f and converter clrouit 1is
operative, next check for the operation of the local
losci11ator.

NO S0UND, NO PICTURE, RASTER SATISFACTORY
(DEFECT

TVE V1034 TUBE)

CHECK FOR: .

1
2
3
.

Inoperative local oscillator, V1O3A.
Open video 1-f coupling capacitors, Cl52, C155, 0158, C
Tmproper or no acreen or- plate voltsge at r-f or i-f tubes "aue to shorted screen by-pass

capacitor or open resistor.

Open video dstector cyrstal, Y151.

ADDITIONAL NOTES:

47.25 MC
ADJ-AUDIO
TRAP
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ANALYSIS

It will be assumed in this case that the lack of
picture Is due to & defective video amplifier circult,
8ince the sound 1-f is taken off at the video detector as
1llustrated, vhen the sound is normal, it would indicate
that probably the r-f, video i-f, and detector circuits
are working properly.

With the receiver tuned to an operating station,
check with an oscilloscope where the signel 1s lost be-
tween the video detector and plcture tube grid. Use the
published waveforms for comparison in regards to shape
and suplitude of sigaal at check polnts.

Check B+ veltages at the plates. Since the tubes in
the dlagram below are comnected in cascade, tube VIO7A is
dependent upon proper conduction of tube VIOTB for
operating voltages. Check for shorted capacitor, CHO3C in

cathode of VIO7B. A short at this polnt would lower the

NO PICTURE, SOUND SATISFACTORY, RASTER
SATISFACTORY
(Capacitor C170 Open)

B+ voltage on the plate of V107A. Check for grid-to-
cathode short in picture tube.

CHECK FOR: 1. Open compensating choke, L165.

2. Shorted capacitor, CI03C in cathode VIO7B.

3. Open fnput coupling capacitor, G170 to tube VIOTA.

4, Open plate resistors at tube V107A or V1O7B. Check plate voltages.
5. Short of grid to cathode in plcture twbe.

ADDITTONAL NOTES:

VvI0o8

PICTURE TUBE
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VIDEO
AMPLIFIER

LACK OF PICTURE IETATL,
FOCUS SATISFACTORY
(Resistor R170 Increased To 10,000 Ohms)

ARALYSIS

This condition makes the plcture appear out of focus
although close examination Of the individual iine struc-
ture of the pioture will 4indicate that the focus is sat-
isfsctory. This loss of ploture clarity is most notice-
able as & blurring of the vertical wedge of the test
pattern under normal receliving condition and indicates
the loss of high frequencies. The fact that the blacks
stand out satisfactordly without trailing whites in-
dicates that the low frequency response is satisfactory.
A loss of high frequencies msy be dus to & defoct-

ive camponent (peaking cotl, plate load resistor) in the
video smpliffer or misalignment of the video 1-f or r-f
circults.

Since the compensating chokes in the video amplifier
are principally used to zalntain the high freguencies,
they should also be checked for shorts or open circult.
Also check plate resistor values.

Alignment of the video i-f should be checked to make
sure that the beadwidth of the response curve coincides
with the recommended curves shown in the service notes.

CHECK FOR:

1. Shorted compensating chokes, L161,and L164.
2, Open chokes L161, L16% and 1166
3, Increase in value of resistors,
4,

‘R162, R167 and R170.

Alignment of the video 1-f amplifier.

ADDITIONAL NOTES:

TEST
ML POINT
Q

vios

PICTURE TUBE

n78s238
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ANALYSTS

This condition 1s the result of & loss of low fre-
quencies in the video amplifier.

It may be the result of too low a valus of plate re-
sistance in either of the video amplifier tube sections.
Check the resistance value against published data.

TRATLING WHITES
{Resistor R162 Reduced To 1200 Ohms}

CHECK POR: 1. Decrease in resistor valuea of R162, R170, RL67 and RIT3
ADDITIONAL NOTES:

PICTURE TUBE

x-T0287

CONTRAST]

+
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ANALYSTS

If the Horizontal Hold control will permit & proper
[horizontal speed condition but the sync 1s weak or non
existant, it usually indicates that the AFC discriminator
speed or control tube circult 1s defective. First 'start

at the di for proper If the
[waveform does not check against published data, it may be
due to an open or lesky capacitor or defective resistor.
Since the discriminator circult is e high impedance cir-
cuit, it may be caused by a leaky capscitor, €368 or 352
or an off-value in one of ths resistors. Improper valus
of blas applied to the control tube will weaken the sync
bull-in capebilities of the system.

If the control will not permit the swesp oscillator
to go through a synced position as the control 1s adjust-
ed, a check should be made that the sweep generator is
running at approximately the frequency of 15,750 cps. If
it is not, check the f of

WEAK OR NO HORIZONTAL SYNC; VERT. SYNC;
PICTURE ARD SOUND SATISFACTORY
(Open Capacitor C368)

the sweep generator. check all d-c voltages at the sweep
oscillator tube, then check for correct waveform in the
signal circults.

CHECK FOR: 1. Sync amplitude at input to discriminator tube, V117A.
2. Blas end plate voltage on control tube VLIAA.

3. oscillator

1351, 0361, 0358, €359 and R362.

4, Lesky or shorted capacitors, 0368 and C355.
5. Waveform Peedback components, C356, R358, R365 “and 0352,

ADDITIONAL NOTES:

, VIIBA
312407
HORZ.REACT.

+240v¢ R358 R3ss 0352

» 1 S

G!SS;

uT8I28
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SYNC
‘TROUELES

ANALYSIS

Assuming that the plcture and sound Iinformation is
present, 1t eliminates the signal amplifying circuits such
@s the r-f, 1-f and video amplifier, as a source of
Since the sync for both the vertical and hori-
zontal sweep circults 1s unsatisfactory the logical
source of trouble 1is the clipper or sync amplifier stages
vhich are common to both sync circuits. Because AGC vol-
tege 1s partially derived from the clipper grid cireuit,
an inoperative sync amplifier tube will result in too
little AGC voltage change, possibly causing picture over-
loed on strong signals.
Ince veak syno usually indicstes that same syne is
avallable, the best procedure 1s to firet check the sync
[waveform at the input to the sync amplifier for amplituds

WEAK OR NO VERT. AND HOR. SYNC
OTHERWISE PICTURE AKD SOUND NORMAL
(OPERED CAPACITOR C314)

and shape as compsred to published dsta,
thru syno amplifier and clipper ofrouits,
socket voltages and resistances and then look for defect
1ve components.

check waveform

measure the

CEECK FOR:

. Insufficient amplituds of composite s
dstector; cheok video detector ciroult,
. Defective sync amplifier or clipper tibe

. Open or low capacity of imput coupling capacitor, C31%.
+ Defective coupling capacltor G302, or C303, to clipper tube.

applied to sync amplifier from video

es .

1

2

3. Incarrest value of plate resistince, R307, in clipper.
3 1gnal

5

ADDITIONAL NOTES:

<
o)
lVIISIX \ vin3s VIi6A
EIZATY EINZOAI;'E—, ‘ EIZAX7
SYNG. AMR INVERTER CLIPPER c304
- i -
= i
. R328 4
R303 322K e MF
150K
LOCAL ‘.[JISTANCE
1 R302
\2.:2MEG.
1! RI7I
v \ 2MEG, |R5?<°'
| S ———— s
" +250 o
v SIGNAL CONTRO| = R30
AGC. (REAR APRON) 1A 1
.0047MF 47K
: +240V
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ANALYSTS

This condition usually indicates that ths vertical
sveep generator is not getting sufficient or sny syne
signal or that the generator 18 far off-frequency
80 that 1t cannot be brought into syno with the
Poor sync may be the Tesult of elther a defective
integrating oircuit which precedes the sweep generator or
a defective component in the sweep generator circult.
The latter usually will show up In other ways as improper
(height, etc.
The most effective trouble shooting 1s to check the

sync signal against published date by means of
an ouoﬂloucope. Also check the socket voltngeu of the
Check the erating fre-
ueney “of Sweop gemorator by obaorving the  SiatAon
pattern on the ploture tube. Rotate the Vertical Hold
dontrol to see 1f the pattern can momentarily be held in

NO VERTICAL SYRC,
HORTZONTAL SYRC SATISFACTORY
(VERT. HOLD CONTROL MALADJUSTED)

mroper position vertically.

CHECK ¥OR:

1. Sync pulse at input to sweep gen:
generator frequency, if e orf from 60 ops, check sweep generator components.

2. Sweep
3.

such es 0309 and R313.
Let

in feedback capacitor, C308.

ADDITTONAL NOTES:

Viis
VII4A VERT. 05C. | VII4B 6BX7-6T
2I25H7 VERT. AMP.
i
c308 c310 0316 R3er
1T A3 N 82K
.Q04MF 047 MF L0039MF BLUE

P30I
P - L
31 R309 R310  R3ll [
! 22k [ 8200 "szo00 | |
T o] T
I c306| * '
(MF | dosak MF [
) MF :
—

W
§yp3 Mo L Caose
MEG. < a7 T ioomF

= oW {Razs i

4ME&:J HEIGHT

u-780250
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PI DISFLACED TO

RIGHT
(CAPACTTOR C303 REMOVED)

ANALYSTS

This is & specific condition caused by & defective
capacitor that couples the sync amplifier to the clipper.

Since this capacitor {303 has to pass the horizontel
syne pulse, when it 1z open, the sync pulse will be inte-
grated through the resistor, R304. This integrated pulse
causes a delay in the sync which shifts the picture to
the left. With the weakened horizontal sync pulse, the
syne is influenced by the black transmission of the plc-
ture that causes the wavy edge in the plcture. It
appears as though the "black” picture elements pull the
picture out of shape.

CHECK FOR: 1. Open or low value of capacitor, C303.

ADDTTYONAL NOTES:

TESTPOINT  pig3 25‘:2
I SIGNAL
GCONT.
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TROUBLES

ARALYSIS

This condition 1a the result of blocking of the
horizontal sweep generator. It usually is brought about
by improper cperating blas on the horizontal sweep oscil-
ator tube caused by open, leaky, or shorted components in
the grid blas circult.

A ready check to determine whether this 1s the
source of the trouble 1s to observe the waveshape with an
oscilloscope across the sine-wave oscillator tank circult
of tube V1188.

If the amplitude and waveshspe does not check with
[published data, the components R364 or €360° should be

HORIZONTAL ouT,
ERIGHT BAR OR BARS IN PICTURE
(OPEN GAPAGTTOR C360)

CEECK FOR: 1. Shorted, open or lesky cspacitor, C360.
2. Tmproper value resistor, R364.

ADDITTIORAL NOTES:

, VIIBA

EIZAUT 35 12AU7
HORZ.REACT. HORZ. 0SC.
R3 ORZ.REAC c358 36
IMEG,
€375-L
.00
MF

x-H5J69
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SYNC

ANALYSTS

This condition represents a high frequency "munt" in
the horizontsl sweep oscillator circult,

Although it may be the result of the normal variatim
in trensmitting station pulse generators or in the re-
celver sweep circuit, it 1s an indication that the re-
celver AFC clrouit is not functioning properly.

The sntl-hunt circult at the AFC control tube, VI18A
1s shown bvelov snd 1f the resistor R359 or capacitor,
€357, were open or considerably off-value, the trouble
phown sbove would result.

"GEAR TOOTH" EFFRCT
(OPENED CAPACITOR C357)

CHECK FOR: 1. Open or low value capacity of C357.
2. -Open or high resistance of R359.

ADDITIONAL NOTES:

VIBA VIi8B
EI'ZAU? EIZAU?

HORZ.REACT. HORZ. 0SC.
R355 €358 C:?GO

K-1i5J68
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SYNC
TROUBLES

ANALYSIS

This condition shows a lack Of sync system noise
immnity due to fallure of the noise inverter circult.
This may be caused by excessive inverter cut-off biss or
the absence of the requl.red cathode input signal. The
picture shown a highly condition
which vas done to better demomstrate the effect. Thi.s
vas accamplished by feeding a 1-inch spark signal in
the i-f amplifier, with the noise inverter biased off by
shunting R02 ¥ith a 100,000~ohm resistor.

NOISE "TRARING" PICTURE
{see text).

CHECK FOR: 1 Lov value, R302
Open G301
3 Open or high value, R30L

ADDITIONAL NOTES:

Lies  LI67 RIEE
LT T — g AAAAA
VII3A viI38 viisA e
FRATT Lizate? + 12AX7 T
SYNC.AMR NOISE INVERTER ©302 0203 ClippER =
L . L

0
VIDEQ
I'F GRIDS
caoK
it
B3 AG.C.
s
R°F TUNER

M-761338-A
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ANALYSTS

This condition, aside from being csused by troubles
in the sync amplifier or clipper, may be due to improper
noise inverter (canceller) operation. Any componsent
fallure which causes an upset of the normal operating
bilss on this stage will cause it to partially or comple-
tely remove the sync pulses from their respective pedes-
tals. The receiver may then lose sync completely or
depending upon the degree of difficulty, may attempt to
lock an the leading edge of the blanking pedestals. This
w111 ceuse a shifting or warplng of the picture. An
oscilloscope comnscted to test point IX will show the
absence of sync pulses which normally would be situated
on top of the blenking pedestals.

NO HORIZONTAL OR VERTICAL SYNC
(R302 OPRNED)

CHECK FOR: 1. Open or high value of R302
2. Lov value R301
3, Leaky or shorted C301

4, shorted €169 or C177

ADDITIONAL NOTES:

L168 LI67

RI66
VII3A Vi3B VIGA hAh 1 ci77
+12AT7 S12a17 + 12AXT T
SYNC.AMP NOISE INVERTER 6302 C30%  Guiper =
Ly
B
a]
AG.C.
R-F TUNER
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VERTICAL
DEFLECTION

|be taken

ANALYSIS

When the plcture size 1z reduced considerably by &
component or circult defect, the vertical linearity will
[probebly also be affected. This 1s particularly true
jvhen component failure in the linearity circuit ocours.

Waveshape snalysis by oscilloscope will give the
most positive Lsclation of the trouble, Waveshapes should

and compared with the published data. Check all
components in the sweep output clrcult.

POOR VERTICAL LINEARITY,
INADEQUATE (GHT

‘HEI(
(TEFECTIVE V115)

CHECK FOR: 1. Lov emlssion of sweep ouf

put tube, V115.

2. Improper grid lnput "drive" voltage at V115,

&,

3. Defective sweep output transformer, T30L.
Low B+ voltage to swesp output tuba VLS.

5. Low value of cathode capacitor, C40%B.

ADDTTIONAL NOTES:

\VII4A VERT. 0SC.

VIS
viiaB 68X7 -GT
$12BH7 VERT. AMP.
€316 Rr3z7 \T301
B

\28N7
c308
f
3]
04MF
3
~
,rnzos R310  R3It 2] 2, _ [0S BMF
1722k | 8200 8200 [ ! S
lc305 gor -
002 I
I 306 R312
(MF D gos WP 47K
H MF ! oW
-

1t
.od3omr 82K

R3i6
WE@:] HEIGHT
R330

u-7842as
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VERTICAL

INADEQUATE PICTURE BEIGHT
(MALADIUSTED HEIGHT CONTROL)

ANALYSIS

This conditlon 1is elther due to low power output
from the vertical sweep output tube olrcult or to lnade-
quate swesp voltage generated by the sweep oscillator.

First messure the amplitude and waveshape of the
sveep generator output by an oscilloscope.

f the drive voltage at this point is normal, then
the swea'p output stage is probably at fault, This may
be due to & defectlve tube, output transformsr or im-
proper operating voltages.

CHECK FOR: 1. Rise in resistance value of sweep generator plate resistor, R315.
2. Defective sweep output transformer, T301.
3. Incorrect value of plate, or grid voltages on output tube, V1

poor linearit;

Low value capacitor in cathode of sweep output tube, CHO3B. (This usually results in

ty.)
5. Weak vertical deflection tube, VIlE or V15.

ADDITIONAL NOTES:

3 viis
\Viiaa VERT. 05C.  VII4B 68X7 -GT
IEBH? IZBH7 VERT. AMP.
U
Cridd i e _mz
1— it 1o
-004MF .047MF ONISME sLue Y7301
P30 c30,
--------- -
3 R309 #30  msn | o S [ooeMF
1”22k | 8200 "8200 [ | S
|c305:= G307 | 3=~ R3I3
wMFZ G0s 0 1 TS 68K
| -005 s =
MF ! A
l L 2w VERT.LIN. tkca03
- “IuooMF
IS o
2K
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VERTICAL
DEFLECTION

ANALYSIS

single horizontal white line indicates that ro vert-
1cal deflection magnetic fleld is being produced.

This can be caused by a fallure in the verticel de-
flection system such asthe sweep generator, the sweep out-
put tube, or an open - sweep output transformer cevertical
deflection coils of the yoke.

The quickest method of isolating the trouble is to
start checking with an oscilloscope at the vertical sweep
generator for the proper waveforms and working back through
the vertical sweep output circult.

By noting where the waveform is lost, the trovble may
[be tsolated rapldly.

NO VERTICAL DEFLECTION
(OPEN VERTICAL DEFLECTION COIL)

CHECK FOR:

Open vertical deflection coils, D30L.

Defactive sveep output trensformer,

1
2

3. Vertical sweep tubes, V1l:
4. poor contacts in yoke plug

T301.
or V115 not operating.

ADDITIONAL NOTES:

VI4A  veRT osc.  VIMB
preEn i2BnT

68X7 -6T
VERT. NP

8+ 800ST
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ANALYSIS

This results in & portion of the plcture being
elongated vertlcally out of proportion to the remainder
of the pattern, Although this may be caused by improper
aperation of any part of the vertical deflection system,
in most cases 1t 1s the result of ilmproper operation of
the vemtical sweep output stage.

First check that the drive voltage applied to the
@°1d of the vertical output tube has the proper amplitude
and shape as compared to a standard receiver. This check
may be made with an oscilloscope.

Next check the waveforms and operating voltage st
the vertical sweep output stage. Check components
sweep output circuit,

(MALADJUSTRD VERTICAL LINRARTTY CONTRQL)

CHECK FOR: 1. Linearity control components such as cathode capacitor, CHO3B, for leakage or improper
value.
2. Low value capacitor C311.
3. Leaky capacitor C316.
k. Vertlcal output tube, V115.

ADDITIONAL, NOTES:

VIS
VI4A  verT.0sc. ViI4B 6BX7 -GT
F128HT $128H7 VERT. AMP.
16
(E?oe c}{slo . it A, T301
-Q04MF LO47MF .0039MF_ 82K BLUE

5|

—__FP3____ 3091

= e -
31 R309 R310 [0S GMF
I"22k | 8200
€305k R313 B+
1002 T (306 68K R3I
(MF | o5k 33
| ME ME

HOLD = Ly
M&:l HEIGHT
R330 B+ BOOST
1.5MEG
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'VERTICAL

ANALYSIS

This condition is usually the result of excessive
"drive" voltage at the grid of the sweep output tube,
Thus any cirouit change vhich results in too great an
amplitude of the sweep generator output voltage willcause
the trouble.

Check for smplitude of sweep generator waveform at
pin 1 of V115 against normal published date.

'ORY.
HEIGHT CONTROL, R316)

CHECK FOR: 1. Too low value of charging resistance R315 in plate of sweep generator or defective
Helght Control, R316.
2. Low capacity velue of sweep generator charging capacitor, C311.

ATDITIONAL NOTES:

Viiaa VERT. 0sc. | VIl48 s‘é)l(l?-cv
512BH7 312BH7 VERT. AMP.
cso8 C{?'S R327
.004MF .0039MF_ 82K
. P31 63091
3 7300 R30 R3N Io| 2 O36MF
P22 i 8200 8200 | |
OST o BT Y e
el |1 Lo
—

“1 100OMF
75V

u-7ams3
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VERTICAL
DEFLECTION

ANALYSIS

The condition shown in the picture, results when the
coupling cepacitor, G310, to the vertical sweep amplifier
becomes leaky.

This results in B+ voltage through the plste circult
of the vertical oscillator tubs being applied through
this cepacitor to the grid of V115. This increases the
height of the picture the same way &8 a reduction of the
resistance in the plate oircuit of V1148 would do. With
any excessive increase in helght, the linearity 1s
affected as woll.

similar condition will result when the capsoity
value of the charging capacitor, G311, is lower then the
recomnended value. Check by replacing the capacitor with
the correct value.

Check sooket voltages and weveforms of VIl4.

POOR VERTICAL LINEARITY,
FOLD-OVER AT BOTTOM OF PICTURE,
PICTURE HEIGHT EXCESSIVE
(LRAKY CAPACITOR C310)

CHECK FOR: 1. Lesky capacitor, C310.
2.

Low value of charglng cepacitor, C311.

ADDITIONAL KOTES:

VIS
\VII4A  VERT. 0SC. viag 6BX7-GT
z 12BH7 2 128H7 VERT. AMP.
o3
b T
. .04TMF 39MF_ 82K BLUE
P301 P
roo o - - = 'ad
3I R309 R3O0 R3L _ia} 2 /
122K | 8200 8200 | | /
lc30s: €307 | Py v
1992 | caoe| 905 || R312 Ry7
305:: H = 47K R314 R3S ?ogc "
I 2w 39 RIIBSVERT LIN. 5:c4038
_J 125K MEG. L 2w Fﬁ;l- IOOMF
VERT, L v
HOLD = gy ax L
‘MEC"::]HEIGHT
R330 g+ BOOST
- 1.SMEG
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VERTICAL

ANALYSTS

The picture represents excessive vertical sweep
amplitude from the vertical sweep clrouit.

The sweep is 80 great that the horizontal sweep
lines are pulled apart and it looks &s though a small
portion of the plcture were magnified vertically.

If the capacitor, (316, leaks excessively, the
result wlll be as shown in the accompanying illustration,
Tnis condition 1s similar to that shown on page 44, ex-
cept to & greater degree. Continued operation under
these clrcumstances will eventuslly dsmage the output
tube V115 and/or its plate decoupling resistor, R319.

HETGHT EXCESSIVE
(Leeky Capacitor C316)

CHECK FOR: 1. Lesky capacitor C316.

ADDITIONAL NOTES:

VIS
ViI4A VERT. 0sc.  VII4B 6BX7-GT
*2"25"7 EIEBH7 VERT. AMP.
316
& T —
047MF .0039MF _ 82K BLUE
P30I 3
————=——— - - =
31 R309 R3I0 R3It  jp M
1"22x | 8200 8200 [ ! Ry
)=
lc308 G307k | S 9 }F‘
1992 | caoe| 95 | | RYI7
M| gosk M| 33
F : MEG R3I8
470
- = 2w
63,
"ME&:] HEIGHT
R330 g4+ BOOST
==C317 1.SMEG
L IMF
1000V u-raszes
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ANALYSTS

This condition 1ndicates that one of the vertical
deflection colls is not producing the same amount of
flux a8 the other series coil. This results in a narrow
ing of the plcture at either the left or right side of
the screen.

Since the vertical coils usually have & resistor
across each series coil, the first check should be for a
defective resistor and then check the coll. Shorted
turns in the deflection coil will have the same effect
but will probsbly not show up on a resistance check, so
that the proper procedure would be to substitute a new
yoke. Narrowing of the picture takes place on the same
side that the defective coll occupies 1in the yoke as-
sembly around the neck of the plcture tube.

VERTICAL EEYSTONING
(SHORTED VERTICAL DEFLECTION COIL)

2. Defective vertical deflection coil, D301.

AVDITTONAL NOTES:

CHECK FOR: 1. External short across deflection coils.

VI4A VERT. 05C. 'VII4B 8X7 -GT
[y sieonr Ve e
<308 a0 36 per
oaTnE
d
| £ b,
i o = VERT. YOKE
| Gl N s ot
w By 3 R0
3
2
y = R319
HOLD = ,e £ =/A
mrd:]nmm +250v 470 Tgaoic Stemsss rean
R330 B+ BOOST L) 2 aPRON
Py hiucs
oty
=By
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NTAL
TEFLECTION

ANALYSI3
0 great a sweep width may be ceused by an inopera-
tive (open) width control or too much drive st output

First check that Width control changes pattern size.
Check for "drive" weveform at grid of output tube sgainst
published data. Low pilcture tube anode voltage will re-
sult In too great sweep width; however, this condition
will also cause the vertical sweep height to be abnormally

eat .
e Waveform analysis by an oscilloscope with reference
to published data is most helpful in locating the trouble.
Check anods voltage of plcture tube for proper value,

TOO GREAT SWEKP WIDTH
RECEPTION NORMAL OTHERWISE
WIDTH CONTROL, L352)

CHECK FOR: 1. Qpen Width control, L352.
2. Open winding between lugs 6 and 8 in T351.

ADDITIONAL NOTES:

vI0o8
3! PICTURE TUBE
. viee L |
viz3 FiL3) HE
1
vi2i FIL.3)|
TEST POINT
V7B s vig
gzaur o w82 Gureur ! T
HORZ. DISCH. 363
in
W
L0047 MF| 6381 o
2700
R370
1K 6
i
= 4 135
csgg=:
Rl K3 8 8+ BOOST
33K
+250v4 // . \
H

[Ere
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ANALYSIS

Insdequate sweep width 1indicates low power output
from the horizontsl sveep output tube circult or a defec-
tive component assoclated with this output circult. Since
the power output from the horlzontal deflection circult
1s dependent upon the sweep "drive” voltage spplied to
the stage, & waveform measurement of amplitude and wave-
shape shovld be made with an oscllloscope snd - compared
¥ith published values.

If this checks satisfactory, output circult compo-
nents should be checked. Check for resistance changes or
defective capacitor values. Waveform analysis at varicus
lpoints of the output circuit will be found most helpful.

Check screen and B+ boost voltages of output  tube,
v119.

INADEQUATE SWEEP WEDTH
(MALADJUSTMENT OF WIDTH CONTROL)

CHECK PCR: 1, Correct waveshspe and amplituds of input "drive" voltage at test point "X".
2, Shorted Width Control L352 or defective deflection coil, D351.

3. Defective output transformer T35l - shorted turns or erc-over.

4. Low emutssion of demper tube V120.

5. Low B+ voltage to plate or sereen of .output tubes V1I7B, VI1SB, VI19.

ADDITIONAL NOTES:

T35
vizz FILg
vi23 FiL3)
vi2i FICS

Il
!

TEST POINT
VvIi9
X 25806
HORZ. QUTPUT
c363
1t
I\
0047 M| l
R370
K
367
it
MEG. % OSMF Spary
= 23k

W
G385

R367 i 8+ 800ST

33K \

+250V4 _— \
7

43
25MF
eraise0
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BORIZONTAL
DEFLECTION

ANALYSIS

With the picture tube high voltage derived from the
horizontal swsep output circuit, prectically all sweep
output troubles will result in t.he abaence of high voltage
on the picture tube, so that no raster is produced. The
only exception to this condition 1s with an open deflec-
tion coll when a single white 1line as shown will be
obtained. B

Checking for proper waveform at signal points of the
horizontal sweep output circult will provide ihe quickest
1sclation of trouble.

SINGLE VERTICAL LINE IN CENTER,
JUND K

301 (ORMAL.
(Open Horizontal Deflection Coils)

CHECK FOR: 1. Open horizontal deflection coils, D351.
2.  Open capacitor C382.
3. Open choke, L357.
&. open yoke plug connection.

ADDITIONAL NOTES: -

T35
vize mic)
viz3 FiLsE
vier ey

vi2l
IX28
HV.RECT.

10 FIL. LOOP.
ON T35I

vi9
25806
HORZ. OUTPUT

vI22
1X2A
HV. RECT.

800 T
20KV ISDFIL.
ON 7351

VI3
IX2R
HV.RECT,

10 FIL.LOGP
ON T35

B+ BOOST

| ST
€352 |
R358 R365 i R367 ME

C383
ifs

1HH

¢
+250V+4 IR 0039

16
25MF
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‘HORIZONTAL
DEFLECTION

ANALYSIS

An elongatlon of any porticn of a test pattern in re-
lationship to the remsinder of the pattern is termed non-

linearity. Wnen troubl

e 1is experlenced, first establish

whether the linearity control is operating, 1.e., changes

Linesrity of pattern.

POOR HORIZONTAL LINEARTTY
(GRID TO CATHODE RESISTANCE
OF V119 REDUCED TO .2 MEGORM)

CHECK FOR: 1. Shorted linearity control, L353.
2. Defective foed back capacitor C385.
3. Defactive yoke, D351.
k. Defective capacitors C370, C371.
ADDITIONAL NOTES:
T35
viez FILg)
vi23 FiLs)
vizi FILS
TEST POINT
) VII7TB vig
s e .
. <
HORZ. DISCH. Soun
it vi20
L0047WF| Sier
R370 2,73
L356
Ouh
WIDTH
R373 RZ
= 22K m €370 1353, HORZ.
- 2w .025 LIN.
gy
385
R367 P2 8+ B0OST
33K ]
+250V«4 L&)
1t
.25M
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HORTZORTAL
DEFLECTION

ANALYSTS

This condition is assoclsted with improper hori-
zontal damping. This causes a merious foldover of the
plcture on the left-hand side which results in elongation
of left edge and a distinct white vertical bar appears to
the left of center., Less distinoct vertical bars may
appear across the remainder of the picture.

The condition shown 1s the result of an open capaci-
tor in the cathode of the damper tube. A partially inop-
erative damper tube may osuse s simllar conditlon al-

when the damper tube is completely inoperative in
the ciroult shown below no horizontal sweep output or
nigh voltsge will result.

'HORIZONTAL LINRARITY POOR

BRIGHT VERTICAL BARS, TNADEQUATE WIDTH
(OPEN CAPACITOR C371)

CHECK FOR: 1. Open or low value of capscitor, C371.
0

2.

Defective damper tube, V120.

ADDITIONAL NOTES:

2
HORZ. DISCH.

T35

vizz FIL3|
vi23 FiL3)!
vizi FIL. 3

AL
)
z
=

TEST POINT
X Vil
25806
o HORZ. OUTPUT
c363
n
N
.004TMF
R370
1K
R373
22K
2w
©385
R367 i 8+ 800ST
33K
+250Ve—4———7x
¢ : rTRSES
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HORIZOKTAL
IHPLECTION

BLACK "BEADY" VERTICAL LINE

OR LINES, RECEIVER NORMAL
(Defective Hor. Output Tube V119}

ANALYSTS

This oscillation at r-f frequencies of che
horizontal sweep output tube and is commonly referred to
as & "Barkhausen” oscillation. It 18 prevalent in hori-
zontal output oircults where the output tube 1s supplied
by relatively low B+ voltages.

It is most readily seen on a blank raster and some-
times disappears when a strong signal is received.

A good check for this condition is that it shifts In
position on the screen between different channel positims
and also is influenced or eliminated by a change in out-
put tuhe.. This condition mey also occur vhen the deflec-
tion system is run to an excessive sweep width.

CHECK FOR: 1. Sweep output tube, V119.
2, Sweep output transformer, T351.

ATDITIONAL NOTES:

T 351

vi22 FiC.s)
viz3 FiLs)|

VI2I FIL.

TEST PO
V78 T
QIZAU.’ HOZQZBOQGUTPUT
. DISCH. .
HORZ. DISGH.
16
]
0047HF|
R370
K
c367
i
IMEG.
EG. -_L OSMF $aagsy
= 22K
2w
' a7
R36T B+ BOOST
33K
+250V 4 —
I8
it
-25MF r-reunee
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HORTZORTAL

ARALYSIS

It 1s assumed that the lack of & raster is due to
the absence of high voltage at the plcture tube 2nd anode.
First check for high voltage at the 2nd anode of the pic-
ture tube. Check the H.V. rectifier tubes by substitu-
tion. If these chscks do not inddcate the source of
trouble, then additionsl checks in the horizontal sveep
output circult should-be made in the order specified.

In making high voltage measurements use & VIVM with
a high voltage probe.

NO RASTER - SOUND SATISFACTURY

CEECK FOR:

. Shorted capacitor, C378

. Defective sweep output tube, V119 or damper tube, V120.
. Defective tubes, V117B, ¥118B.

Shorted

. No screen voltage on V1139,

1
2

3

}. Fo voltage at T351 prlmary
5 C371.

6

7

Proper waveform at grid of V119.

8. shorted Width control, L352.

9. Open Linearity control, L353.
10. Defective sweep output transformer, T351.

ADDITIONAL NOTES:

€367
K
2w
c385

vi2(
1X2A
M. RECT.

TO FIL. LOOP o£
ON T35)

vizz
IX2A
HY.RECT.

0 FIL. LOOP
8+\p00sT

R358  R365 °3§2 R367

€356 +2?0‘

9
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POWER SUPPLY

ANALYSIS

This condition may be Gue to & defective picture
tube, improper voltages spplied to any ome or more of the
picture tube elements, or an improperly adjusted ion trap
magnet.

Since the audio 1s satisfactory, this eliminates a
primary power supply failure. However, the trouble may
exist In a secondary B+ supply source, such as the B+
boost voltage which is spplied to the horizontal sweep
output tube and the lst anode of the picture tube.

As a first check, visually examine the picture tube
heater. If it 1s glowing, the picture tube can be as-
sumed satisfactory, for the moment at least. Next check
the high voltage (2nd &node) of the ploture tube. If
this voltage s norasl, try adjusting the iom trep mag-
net. If adjustmsnt of the trap magnet produces
raster, then check voltages at the 1st anode, carthods
and grid of the ploture tube. checlsc for an open Bright-
ness control or open resistor RI76. If after checking
NO RASTER - SOUND SATISFACTORY no definite reason can be found for the lack of a rester
then the trouble probably lies in the picture tube and
1t should be replaced. If in making the foregoing checks,
1t is found that there 1s no, or very little, voltage at the 2nd anode of the picture tube, then consi-
dersble checking may be necessary in the horizontal deflectlon system.

CHECK FOR: 1. Open or shorted plcture tube heater.
2. TNo voltage on 2nd anode of picture tube.
3. Twproper &d]\mment of lon trap
%, Tmproper or no voltage at lst anods of pleture tube.
5. Improper voltage at cathode of plcture tube.
6. Defective picture tube, check by substitution.
7. Shorted capacitor, €369, or open Brightness control, R177.

VIO

21EPQA
PICTURE TUBE

= uresze
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POWER SUPPLY

RO RASTER, NO SOURD

ANALYSIS

This condition usuelly indicstes a power source
failure. This may either be in the primmry input circuit
or due to defective power supply components such as a
rectifier unit, fIlter choke or capacitor. A voltage
check will be found most helpful in isclating the trouble;
for example check for 115 volt a-¢ input; check for fila-
ment or B+ voltages.

CHECK FOR:

Power supply interlocks, fuse, or output.
Power cord plug and cable.

Rectifier components.

Selenium rectifier, filter choke,

Open tube filament in series filament string.
Open input capacitor, ChOl,

Yoke plug not connected.

ADDITIONAL NOTES:

Y% + 140V
B HEAD END

-
B
B
J-::}SOV

YOKE PLUG HEAD END FIL.
K

nreses
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POWER SUPPLY

ANALYSIS

This condition indicetes a defective component which
reduces the output B+ voltage. This reduced B+ voltage
Will affect both vertical and horizontal sweep and will
130 glve reduced brilliance to the plcture.

Although the sound sppears normsl at the listening
level, the maximm output would be reduced due to the
lower B+ voltage applied to the audlo output tube.

Check for B+ voltage with voltmeter and compare with
published voltages. The ripple and shadow through the
[picture are due to inadequate filtering of the B+ supply.

PICTURE SIZE SMALL,
LOW, SOUND NORMAL
(OPEN CAPACTTOR C402)

GHECK FOR: 1. Open or low value of input filter capascitor, C302 of power supply.

2. Defective rectifier, X401 or X!

402,

ADDITIONAL NOTES:

ragy ©40!

X401
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POWER SUPPLY

PICTURE BLOOMS
(PICT. TUBE CATHODE SHORTED TO CHASSIS)

ARALYSTS

A condition of excesaive picture "expansion” when
the Brightness control 1s turned up is an indicstion that
the ploture tube anode voltage is dropping to & much low-
er valus, permitting the beam to be more 88311y deflested.

This lowering of the picture tube voltage may be due
to an incresse in impedance of the high voltage supply,
or a defective rectiffer tube. Check the high voltage
output vith normal brightness.

CHECK FOR: 1. Defectlve H.V. rectifiers, V121, Vi22, V123,

2. Defective picture tube.

ADDITIONAL NOTES:

HV.RECT.

TO FIL.LOOP
ON T351

vios

PICTURE TUBE

78247
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POWER SUPPLY

EDGES OF
{"MA® WEST" MOVEMERT)
{Open Capacitor CY03A)

ARALYSIS

Inadequate filtering of the B+ supply which supplies
the video smplifier, sync and aweep circults usually
shows up a8 a shaded or dark horizontsl hum bar and poss-
1bly a waviness in the left and right edges of the rasten

The dark shaded bar is caused by hum in the plcture
tube grid circuit, while the waviness of the raster edge
1s the result of hum in the horizontal defleetion circuit.
This te filltering of the B+ should be clarified
to include the output filter cspacitors only, s hum
caused by sn input filter capacitor, will result also in
a reduction of B+ voltage and plcture size.

CHECK FOR: 1, Open or low value of filter capacitor, CH03ZA.

ADDITTONAL NOTES:

R40! C401

X401
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POWER SUPPLY

ANALYSIS

This condition mway be caused by low voll
either the H.V. anode or the accelerating anode (Grid ,k)
of the picture tube.

It mey also result becsuse the Brightness control
does not permit a wide enough variation of bias to the
plcture tube. Improper adjustment of the lon trap will
result in low brilliance.

A leaky capacltor, 0369, in the accelerating anods
i1l also cause insuffictent brightness, or mo light out-
put from the pilcture tbe.

10W PIOTURE BRILLIANCE,
SOUND SATISFACTORY
(Brightness Control Near Minimm)

CHECK FOR: 1.

Low voltage at H.V. anode of pleture tube,

caused by leaky fllter capacitors G378 and

€379, defective rectifiers, V121, V122 and V123.
2. Improper adjustment of ion trap.
3. Low B+ to sweep output tube, V119.
4, Defective Brightness control clrcuit - improper voltage.
5. Low voltage at 1st anode of plcture tube.

6. Defective picture tube.

ADDITIONAL NOTES:

vig
25806
WERESuteur

VIl
1X2
H. RECT,

(]

TO EIL 1L00P 4
ON 351

0 FiL LOOP
ON T35
8+ BOOST

25MF

4

BRIGHTNE! r|cl€’§unz
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strong  s:

CORTROL, JNEFFECTIVE
(CAPACTTOR C180 SHORTED)

the AGC circutt.

ANALYSIS

This condition is typicsl when a component falls in
It csuses a complete fallure of control
or may result in only partial control,
If there 1s & partial but inadequste
contrast as the AGC control 1s rotated, it may be due to
a high leakage in cne of the capacitora such 88 C151 or
0180 Since the impedance of the circult is high, leak-
age in the order of 1 mwegohm or less will cause t!'mmla.
Wext check for sync voltage at ths clipper grid.
this 18 lover than normal, it will result in too low an
AGC voltage which has the effect of insufficlent range as
the control is varied from one extreme to the other.
1gnals this will cause "Black Squashing” and
possible sync instability.

CHECK FOR: 1, Shorted capacitor, $302, This will result in excessive RF-IF gain and the AGC control
clovards..

will work ba

2, Shorted AGC by-pess C151. This will result in no control and too much contrast.
3. Insufficient signal at clippez‘ Check for normsl voltages with oscilloscope. Check

V113 and V116 and

crystal di
4. Loaky ompanitor C155 and C130 (n -F Twner Unit).

ADDITIORAL NOTES:

IX TEST POINT

e}
,ViI3B VII6A
22817 5124X7
NOI!
INVERTER CLIPPER
i .
I
, 3 370 .
/ MFl r304
470K
— SR308
RITI S 470K
TESTPONT pia3  pRed >
SIGNAL 3
cI5 4 c315
= CONT. &t
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MISCRLIANEOUS

ANALYSIS

This conditlon is ususlly caused by inadeguate range
of cantrol of the picture tube blas voltage. Since the
blas voltsge 1s controlled by the Brightness control, a
check should be made of the compenents in this circuit.

If they ave of correct value, check the voltage to
the Brightness control circult, Leakage through the
coupling cepacitor Cl7l to the grid of the pioture tube
will spply B+ to the grid of the pix tube this
capacitor and cause excessive brightness with 1ittle or
no effect vhen the Brightness control 1s turned.

If the aboye checks do not disclose source of
trouble, change ploture tube as a "gassy" tube mey cause
erratic Brightness control operation,

BRIGETNESS CONTROL PARTIAILY OR
[ INOPERATIVE

(MALADJUSTED ERTGHTNESS CONTROL)

CHECK FOR:

1
2,
3
3

- Defective Brightness control, R177, or circult components,
. Low B+ to Brightness control circult,

« Defective {shart or lesky) capacitor, G171.

. Defective {gassy) picture tube.

ADDITTONAL NOTRS:

wrea
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MISCELLAREOUS

ANALYSIS

When & picture is pulled out of shape in one cormer
or slde, it usually indicates improper orientation of the
mtl-pi.mmxhlon magnets, the "Picture Straighteners".

PICTURR PULLED OUT OF SHAPR
ON ONE SIDE OR CORNER
(Msladjustment Of Picture Straightening
Magnets)

CHECK FOR; 1. Proper orientatlon of the Picture Straighteners.

ADDITIONAL NOTES:
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ANALYSTS

The best point to observe focus is to the right of
center in the horizontal wedge. If the raster lines are
Inot clearly defined when the Focus control is varied, this
condition i3 probably due to an improper magnetic field
produced by the focus unit.

Check by replacing the focus unit. Make sure that
what looks 1ike poor focus is not the effect of r-f, 1-f
or video smplifier troubles which have a similar effect as
far as plcture detail s conc r, these troubles

erned, howeve:
do not affect the clarity of the raster 1lines while poor
focus does.

POOR FOCUS
(Kaladjusted Focus Unit)

CHECK FOR: 1. Proper focus unlt adjustment and position.

2, Defective picture tube.

ADDITIONAL NOTES:
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ARALYSIS

On some competitive receivers, vertical retrace lines
are visible when the brdlliasnce 1s too great and/or the
contrast is too low.

This 18 the result of insufficient blanking voltage
applied to the plcture tube to cut-off the beam current
during retrace, In modern GB recelvers retrace blanking
circuits are incorporated. The troubles described below
are on the basis of the use of this circuit as shown In
the 1llustration.

First check the operating voltages of the picture
tube, then check resistor values and capacitors for leak-
age in the vertical retrace blanking circult.

VERTICAL RETRACE LINES VISIBLE
(GAPACTTOR C313 OPEN)

CHECK FOR:

Wormal operation of contrest and brightness circults.

Open input capacitor to blanking circult, C313.

1.
2.
i' Check for shorted capacltor in blanking circuit, C318.

Open coupling capacitor C172 on picture tube csthode.

vieB
Lreaxz
HORZ.BLANKING __ R374

3 7 R357
33K
R322
C”I3 R326 IMEG. =
L3 -
[ 15k
[02MF | R3p9 'ECBIB ylos
e 1:0039MF PICTURE TUBE
_ letue -
VIS 3 2 -

£4038

=| 100MF
;75"+25°V BRIGHTNESS <
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Adjacent Channel Attemuation 8
Aligmment Adjustments 5,7

Audio 1-F 9,10

R-¥ 3

Video I-F 3
Autamatic Frequency Control

(arc) 12
Autamatic Gain Control

(asc) 2,10
Barkhausen 0Oscillation 17,52

., 2
Pedestal 2,11
Blooming Picture 57
Brightnesa Control,
Partly Inefficlent 61

0,
Low Picture Brilliance 59

Buzz,
60-cycle Buzz 9,10
Cathode Follower 18
Clipper 3,11
Comverter T
Dezmper Tube 5,18
De;notor 8,10
Losad 3
Ddp-Solder Technique 1
Pdscharge Stage 5,16,17
Dust Seal 1
Pilter,
-emphasis 10
Lov-pass 12
t 8,10
Flutter 25
Flyback Circult 5
Flyvheel Effect 10
N Sound Carrier 3,9
Fold-Over W
Frequenocy,
Inversion 7
Ripple 21
THF Tuner 1

INDEX

Qear-Tooth Effect 36
Globar Resistor 21
Heater Circults 21
Height,
Control 1%
Exceasive 43,45
uate
Horizontal,
18

Hold Control 16

Linearity Control 18

Qutput 8 17

Phase Detector 3

Sweep System 16

Synchronization 12,13

Sync Pulse ,12,13
Hum 26,58
Integrator,

Vertical 11
Interlook 20
Keystoning 16
Limiter 9
Modulation Envelope 2
Kultivibrator 12,14
Noise,

Canceller 3,10

Figue 6,7
Oscillator,

Horizontal 13,1%,16

Local 3,

Radiation

Vertical 12,14
Phase Detector 12
Picture,

Detall 29

Displaced b

Magneta %

Negative 8

Kolsy i

Swall 56

Tube Coating 19
Power Supply,

Bigh-Voltage 5,19

Low-Voltage
Ratio Detector 9
Reactance Tube 12,13

Response Curve,
Dissymetric 8
-r 7,8

R-F,
Amplifier 7
Detent Plate 5
Tuner 5

Safety Glass 1

Savtooth Voltage 13

single-Sidebana 2

Striation 18

syne,

Circult 10
Composite 3
Pulses 2
‘Pransformer,
Antenna Input [3
F it 20
Horizontal Qutput 19
Vertlcal Output 14

Trensmitter,

2
Modulation 2,10

Transmission,

Negative-white 2
Single-sideband 2

Trailing Whites 30

Trep,

Absorption T
4,5 mogacycles 9
I-F 3

Triode Characteristics 13

Vertical,

3,13,15
Deflection
Linearity 1
Retrace Lines 64
Swveep Syatem 4
S 13
Sync Pulse 3

Video,

Amplifier 9
Detector 9
I-F amplifier T
Signal 2,8

Voltage,
Boost (B+ Boost)  5,16,18
Doubler, High-Voltags 19
Doubler, Low-Voltage 20

Width Cotl 5,18
Yoke,

Horizontal Deflection 17
Vertical Deflection 1k
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1945—1952

TV SERVICE GUIDE

This sensational new publication will prove valuable to the busy
service man particularly when calling on customers. Combined
in this one book, handy in size, indexed for easy reference and
complete to do the job, are:

Schematic diagram

Replacement parts lists

Tube and component layouts

Picture tube assembly adjustments

Cabling of combination receivers

R-F tuner units
All these items and more are included for all the General
Electric TV receivers from 1945 to present day production.

RADIO AND TV SERVICE MANUALS

These three separate volumes of service notes contain all the
notes for the following yoars:

Volume 1 1946-1948
Volume 2 1949-1950
Volume 3 1950-1951
Volume 4 1951-1952

Each volume contains |r|formahon on AM Home and Portable

Receivers, FM d ivers, Television Re-
ceivers, and Radio-Phono Cumbmanons. These include sche-
matics, parts lists, alignment procedures, electrical and
mechanical specifications, and many other informative service
aids.

4 Volumes

LOUDSPEAKER CATALOG

This booklet contains a host of information about the famous
General Electric “Quality Line” Ioudxpeﬂkers Included are
physical and electrical ch prices an:

data for General Replacement, Public Address, Drive-In Thea-
ters and High Fidelity.




