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A SIX-MEGACYCLE COMPATIBLE
HIGH-DEFINITION COLOR TELEVISION SYSTEM

I. INTRODUCTION

N the “Comments of the Radio Corporation of

America in Docket No. 8736, et al.,” dated August
25, 1949, a general description was given of the
RCA color television system. Additional information
concerning this system was contained in the “Engi-
neering Statement Supplemental to Comments of
Radio Corporation of America in Docket No. 8736,
ct al.,” dated September 6, 1949,

In the following pages much of the material con-
tained in the Supplemental Engineering Statement
is repeated in order that it may be readily available
in one booklet. Additional information is included on
certain sections, particularly : sampling and dot inter-
lacing, receiving equipment characteristics, receivers
and color converters,

The color system described herein, and which will
be demonstrated at these hearings, has its roots in
the simultaneous method first disclosed by Radio
Corporation of America on October 30, 1946 and sub-
sequently described in detail at the Hearing in
Docket No. 7896.

The new system, as in the case of the wide-band
simultaneous system, is completely compatible with
the current black-and-white television system.

In addition, the new system includes later develop-
ments which, in essence, compress the simultaneous
system into a 4-megacycle band suitable for a total
channel assignment of 6 megacycles. Not only is the
system so compressed, but no detail is lost in the
process. This in turn insures a high-definition color
picture, while at the same time preserving the normal
definition of the black-and-white picture.

The compression of the simultaneous system is
accomplished by a combination of two processes:

(a) use of the mixed-highs principle; and

(b) color-picture sampling and time-multiplex
transmission.

These band-saving techniques are described in the
following pages.

I1. STUDIO AND RELATED EQUIPMENT CHARACTERISTICS

A block diagram of the color television broadeast-
ing station is shown in Figure 1.

Studio Apparatus

The color camera (live, film, or slide), its related
equipment, and the synchronizing generator are the
same components used in the wide-band simultaneous
system. These were described by RCA in Dockets
No. 7896 and No. 8976. (See also: RCA Review,
Vol. VII, No. 4, pp. 459-468, December, 1946; Proc.
LR.E., Vol. 35, No. 9, pp. 861-875, September, 1947.)

This studio apparatus provides three signals, one
for each of the primary colors (green, red and blue).
Each of these signals may contain frequency com-
ponents out to a maximum of four megacycles, and
in addition an average or dc component.

Signal Routing
For one signal routing of Figure 1, each color
signal passes through a low-pass filter which elimi-

nates frequency components above two megacycles.
The green-channel signal coming out of its particular
low-pass filter is designated as G, on Figure 1,
indicating that at this point the signal contains the
de component and ac components with frequencies
of two megacycles or less. The three low-frequency
signals, G,;, R, and B, are then sent into an elec-
tronic commutator or sampler (discussed below).
For the second signal routing of Figure 1, the
three-color signals from the camera are combined in
electronic Adder No. 2 and then are passed through
a band-pass filter. The output of this filter contains
frequencies from two to four megacycles, with con-
tributions from each of the three color channels.
The signal at the output of the band-pass filter is
designated as M, the mixed-high signal. The mixed-
high frequencies are fed to Adder No. 1 which, as
will be seen, is also receiving the signal from the
sampler and from the synchronizing generator.
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Fig. 1—Block diagram of the color television transmitter.

Mixzed-Highs

The principle of mixed-highs, referred to above,
was described by RCA in Docket Nos. 7836 and 8976.
It has been demonstrated that the mixed-highs pro-
cedure is successful and satisfactory in a wide-band
simultaneous system.

In the new RCA color television system, at the
transmitting end, the sampling process (discussed
below) is capable by itself, of providing high-fre-
quency components of each color signal. Since the
sampling frequency determines the highest frequency
which will be passed, when the high-frequency com-
ponents of each color signal are combined the result-
ing band-width does not exceed four megacycles.

However, flying-spot devices used as film and
slide scanners inherently have poor high-frequency
response, due to the fact that their phosphors, par-
ticularly the red, have a long decay time. It is often
necessary, therefore, to peak the higher-frequency
response of such devices. This peaking, of course,
raises the level of the high-frequency noise compon-
ents. When the entire frequency band of zero to
four megacycles is sampled, the 3.8-megacycle
sampling frequency beats the high-frequency noise
to low frequency and vice versa. Because, in the case
of pickup devices of the type referred to above, the

high-frequency noise has been peaked, an even inter-
change of noise components does not occur, as it
would if the noise spectrum were uniform. Conse-
quently, after the sampling process has taken place,
the low-frequency noise components will have been
accentuated. This causes a coarse-grain structure in
the picture which may be objectional to the eye.

ixperience has shown, therefore, that there is a
definite advantage gained in sampling only the lower
half of the video band (up to two megacycles) and
using the principle of mixed-highs for the upper
half of the video band (from two to four mega-
cycles), and this procedure is used at the trans-
mitting end.

In pick-up equipment with uniform noise charac-
teristics, no such effects as above described exist,
This means that either the dual procedure given in
the above paragraph or sampling only may be used
This also applies to receiving equipment.

Sampling and Combining Process

The sampling pulse generator, which embodies
time-multiplexing techniques, is an integral part of
the electronic commutator and makes use of the
trailing edge of the horizontal synchronizing pulse
to time the sampling of each of the color signals.
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Fig. 2—Funetioning of the sampling system at the transmitting end.







