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Fig. 1—New receiver looks
like standard set, has only
one more control. Wheel ©
is invisible and inaudible.
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Fig. 2—Video detector output response.

Sound carrier is maintained at a level
approximately 30 db below video carrier.
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Fig. 3—Response of the combined out-
puts of video detector and amplifier.
Half-power points are near 4 mc on the
highs and 30 cycles at the lower end.
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Fig. 4—Signal at video amplifier grid.
The amplification of each color must be
equal regardless of frequency or level.

COMPLETELY self-contained
television receiver which can re-
ceive both black-and-white trans-
mission and CBS color trans-
mission is an important advance in the
television field. The console unit shown
in Fig. 1 contains—within an exterior
no larger than most current black-and-
white television models—what the view-
ing public looks at as a somewhat magi-
ca' device which reproduces either color
or monochrome pictures with the flick
of one simple switch.
The dealer and service technician may
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Fig. 5—The vertical sweep circuit, in-
cluding color-monochrome switching.
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fear its supposed complexity and won-
der about its reliability and serviceabil-
ity. It should be made quite clear, there-
fore, that with the exception of the
scanning mechanism and its associated
3-tube disc control circuit, the funda-
mental circuitry in every section of this
receiver is already well known to the
television industry. Unlike rival color
television systems, the CBS color-mono-
chrome receiver uses circuits which
have been production- and field-tested
for many years. Special consideration
has been given in the design of the
various sections to bring out the full
potentialities of the CBS color system;
however, these special considerations
represent only refinements of currently
“known art.”

It might be suspected that the quality
of the monochrome picture produced
by this dual-type receiver would be
neglected in concentrating upon repro-
ducing a good color picture. As will be
shown later in this article, design re-
quirements for a good color picture are
more stringent than for a good mono-
chrome picture. Since the same basic
circuits are used for both color and
monochrome, however, the natural con-
sequence is not only good color, but also
very good black-and-white reproduction.

The design and operation of the com-
plete color-monochrome receiver will be
discussed under the following headings:

1. Tuner and i.f. amplifier.

2. Video amplifier, d.c. restorer, and

intercarrier sound system.

3. Synchronization, sweep, and high-

voltage circuits.

4. Disc-control circuit.

5. Scanning disc and motor assembly.
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Receives black-and-white at 525 lines or full
color at 405 lines. at the flick of a switch.,
and is completely self-contained. Its design
features are described in the article below.

Items 1 and 2 are the same in both the
color and monochrome positions; switch-
ing of circuit elements between color
and monochrome operation is necessary
only in 3; 4, and 5 operate only during
color reception.

Tuner and i.f. amplifier

Since the r.f. tuner or “front end”
is not called upon to perform any un-
usual function in the color-mouochrome
receiver, almost any well-designed tuner
is suitable. The usual conside-at.ons of
noise factor, gain, oscillator radiation,
spurious responses, etc., are applicable.

In the CBS color system, both the
vertical and horizontal scanning fre-
quencies are increased over current
standard mcnochrome scanning frequen-
cies. To retain as much picture informa-
tion as possible in the color position, a
minimum over-all r.f. and i.f. 6-db
bandwidth of 3.6 me is employed. A
high-Q accompanying sound trap is ca-
pacitively-coupled to the first i.f. ampli-
fier tube grid, so that at the output of the
video detector, the sound carrier is at-
tenuated 30 db relative to the pass-band.

video-detector output is shown in Fig, 2.
Two staggered pairs,’ with CCB6 ampli-
fier tubes, are used because of simplicity
and cost considerations. Almost any i.f.
amplifier interstage coupling arrange-
ment may be used as long as the re-
sponse obtained is as shown. Overload-
ing and departures from linearity must
be avoided.

Video amplifier

A combined video amplifier and video
detector response flat out to 3.6 me is
used to retain picture information. The
response is shown in Fig. 3. A good
low-frequency response, down to 30
cycles, is also desirable.

Although high-frequency peaking of-
ten is employed in monochrome televis-
ion receivers to “crispen up” the picture,
its desirability is questionable in color
reception. To obtain the proper color
balance, as transmitted, the detailed
color information in the red, blue, and
green fields should be amplified equally
regardless of frequency.

The output linearity of the video am-
plifier is particularly important. Con-
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shown in Fig. 4, arriving at the input
grid of the final video-amplifier tube.
The scene depicted is a solid color con-
sisting mainly of red, with some blue
and less green components. If the tube
characteristics are not linear, the rela-
tive amplification of the three fields may
be considerably different, resulting in
poor color reproduction. Furthermore,
this color distortion will be a function
of over-all signal level. To avoid this
difficulty, an output swing of approxi-
mately 100 volts with a maximum of
109% departure from linearity has been
designed into the receiver.

D.c. restorer

The theoretically desirable type of
d.c. restorer, from the point of view of
color fidelity, is highly efficient and has
a speed of response of the order of a
few lines. The instantaneous position
of the video amplitude on the kinescope
amplification characteristic will, of
course, determine the degree of faithful-
ness of reproduction of the color. Since
this position is determined, in great
part, by the value of d.c. component

The over-all relative response at the sider the highly simplified signal, present at that instant, one can ap-
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Fig. 6—The receiver's horizontal sweep circuits, with switching for color and
monochrome. Note that component values change in the same ratio as sweep rates.
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Fig. 7—Disc control circuit diagram.
Phase detector and magnetic amplifier
schematics appear in Figs. 8 and 9,
nd the motor photograph in Fig. 13.

Fig. 8—The magnetic control amplifier. Fig.
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