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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.
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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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