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Fig. 1.
with orthicon pick-up. One of the lenses is
used for pick-up, the other for view finding.

the point where the radio in-

dustry can once again operate
on a peacetime basis, the thoughts of
designers, experimenters, producers,
and advertisers turn toward television
and its future. One feature that is ex-
pected eventually to be a part of tele-
vision is the use of color. The purpose
of the following article is to discuss
the principles by which color television
can be obtained, the problems involved
in doing so, and finally what may be
expected of color television in the
future.

Color television is by no means new.
As far back as 1928 it was demon-
strated by Mr. J. L. Baird in England.
Ten years later, an 8 by 12 foot color
picture was shown before an audience
of 3000 people at the Dominion Thea-
tre, in London. In these early demon-
strations, mechanical scanning was
used, with its attendant limitations.
With the advent of modern cathode
ray tubes and circuits, it has been pos-
sible for experimenters in both Eng-
land and the United States to develop
practical color television systems. Be-
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fore going into the details of some of
these modern systems, a discussion of
the principles of color reproduction is
presented to give the reader a better
idea of the problems in transmitting
and reproducing a color picture.

All light which the eye can see con-
sists of electromagnetic radiations,
just like radio waves, whose wave-
lengths fall in the region between
.00004 centimeters and .00007 centi-
meters. A more convenient unit of
length for such small wavelengths is
the angstrom unit, which is 108 cm.
In terms of angstrom units, visible
light ranges from about 4000 A to
about 7000 A.

The wavelength of light determines
its color. Long wavelengths, around
7000 A produce the sensation of red;
while successively shorter wavelengths
of light appear orange, yellow, green,
blue, and finally violet. These are the
colors of the spectrum, and their rela-
tion is illustrated in Fig. 14. When all
of these wavelengths are present with
equal intensity, the result is white
light; when there is no light, the sensa-
tion of black is produced.
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Fig. 2. Artist’s conception of proposed John L. Baird multi-beam three color tele-
vision tube. Beams from the three electron guns are focused on the screen which
is coated with colored phosphors, producing three colors in the final image.

When white light falls on a surface,
some wavelengths are absorbed and
others are reflected with varying in-
tensities. The predominant wave-
lengths in the reflected light determine
the basic color that the surface seems
to have, while the relative intensities
of various other wavelengths deter-
mine the exact shade. Figures 9A
through 9F show the reflection charac-
teristics for some typical colors. The
job of any color reproducing system
is to produce at each point on a view-
ing surface the same wavelengths of
light that were present at the corre-
sponding point on the original image.

The operation of a color system is
based on the fact that it is possible to
break up the entire color spectrum
into a number of narrow band com-
ponents. In the pick-up device, the
color image is viewed in terms of each
separate component, and a series of
individual images is produced. The
several images are then reproduced
by conventional black and white proc-
esses. Finally, each image is colored
to correspond with the band of wave-
lengths it represents, and all the
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