Technology

The industry-wide ef-
fort that turned the
stupendous trick of
color TV is told here
for the first time.
R.C.A., which has
spent $65 million on
color, is ready to start
cashing in this winter,

Color TV: Who'll Buwy a Triumph?

by Francis Bello

Many Americans who recall the awesome experience of
listening to their first crystal radio set (“like in the next
room!") will soon be seeing color television for the first time.
It can be predicted that while these viewers will be im-
pressed, even moved to buy color sets at high prices, they
will not respond with the same breathless excitement that
the primitive radio evoked. This relative apathy is under-
standable in a generation that has come to take for granted
its color movies and black-and-white TV, Yet the apathy is
ironical, since color television represents a monumental tech-
nical achievement, embodying more research and engineer-
ing at the time of its debut than any other product offered
to the public. Indeed, anyone who troubles to learn anything
of the obstacles that had to be overcome cannot fail to view
a color-television set with immense respect,

Ten years ago engineers had only & few vague ideas on
how an all.electronie color system might be built. The only
operating systems then in-existence used a strictly mechan-
fcal “addition” of color to black-and-white images by means
of rotating color wheels at the camera and at the receiver. No
one dreamed that the color signal ultimately would have to
be compressed into the same channel space in the radio spec-
trum as that allotted to black-and-white, and most engineers
probably would have bet that it simply could not be done
without destroying picture quality, To require, in addition,
that the color signal produce a good monochrome picture
on black-and-white sets would have seemed preposterous.
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Yet by early 1953 the engineers had worked out an all-elec-
tronic, high-fidelity, compatible color-television system. The
story of this accomplishment has never been fully reported
in terma intelligible to the layman, It is a story of sparkling
ingenuity, and—in the final stages—of unprecedented coop-
eration within the radio and television industry.

At the moment, however, the industry faces a problem
more perplexing in its own way than the strictly technical
ones so recently overcome. The problem: how to get people
to buy color receivers. When the FCC approved the present
color-television system nearly two years ago, many in the
industry thought the public would snap up color sets as fast
as they could be produced. It was predicted that by 1956
annual output would reach one million sets. Actual 1955 sales
probably will not exceed 35,000, and the total number of
color sets operating by year's end will be under 50,000,

What happened? One industry vice president answers
with another question: “Where are the Texas millionaires?"
R.C.A,, C.B.S,, Motorola, and a few others, all introduced
large-screen color seta a year or more ago, priced between
$900 and $1,100, fully expecting that there would be a brisk,
if limited, demand. The demand was practically zero. The
public might be irrational, but evidently not so irrational
that it would buy color sets to see black-and-white pro-
grams, “You couldn’t sell Jaguars,” says one R.C.A. dis-
tributor, “if you had to tell people they could only drive for
one hour every other Tuesday."”



Sel Libswia

Three architects of color TV nre these engincers who
won the Zworykin Television Prize of the Institute of Radio
Engincers, Bernard D, Loughlin, far left, of Hazeltine
Corp,, won it In 1952 for his outstanding contribution te
theory, understanding, and practice. Alda V. Bedford, cen-
ter, of R.C.A,, won it in 1054 for demonstrating that color
information need not be sent in great detail provided
brightness {s sent in detall. Hareld B, Law, right, of R.C.A,,
won It this year for his work on the “shadow-mask™ tri-
color pictare tube, the only type in commercial we. The
1953 winner, net shown, was Frank Gray, of Bell Telephone
Laboratories, whose 1929 work indicated how & color signal
could be fitted into gaps In & black-and-white signal,

This fall, however, both N.B.C. and C.BS. announced
an impressive schedule of color programs amounting, in all,
to about fifteen hours a week. In the schedule were the World
Series, four big college football gnmes including Army-Navy,
and a glittering variety of evening shows, including Our
Town, Cyrano de Bergerae, The Caine Mutiny Court Mar-
tial, the Sadler's Wells Ballet company, and the American
premidre of Laurence Olivier's Richapd 111, a film that re-
portedly cost N.B.C. $500,000 for one showing.

Simultanecously, R.C.A. has launched its first intensive
promotion (“Big Color Is Here"), featuring its two twenty-
one-inch color sets, at $795 and $895, The new sets, simpli-
fied versions of a model first marketed a year ago, were
shown to dealers in June. In addition, about a dozen other
well-known set manufacturers (notable exceptions are G.E.,
C.B.S,, and Zenith) are also offering color sets using the
R.C.A-type color picture tube—in some cases even an
R.C.A.-built chassis—but not many have reached dealers’
floors. Except for R.C.A. and a few other firms, the industry
is pessimistic about the demand for sets at $695 and up. And
even R.C.A. is having trouble firing up its dealers.

R.C.A. accepts the lack of industry enthusiasm as the
repetition of a familiar story, At the end of World War 11
much of the industry was quite happy meeting the pent-up
demand for radios until R.C.A. began beating the drum for
black-and-white TV, and offered to provide competitors with
full details on its developments. “Someone has to kick these

things off or they won't happen,” says Robert A. Seidel,
R.C.A's executive vice president for consumer products.
“We've had a lot of experience and we think we know what
we're doing. When the public realizes the price of color sets
Is not going to drop rapidly, then the sets will sell in the same
volume as Cadillacs, mink coats, or any other luxury.” Seidel
probably refers to Cadillacs advisedly, for Cadillne expects
to produce 156,000 cars next year, and this may not be far
from R.C.A.'s private forecast for its own color TV sales.

What has kept the rest of the industry upset is the possi-
bility that someone will come up with & simple color picture
tube substantially cheaper than the “shadow-mask” type
(dingramed on page 139) that R.C.A., Sylvania, and one or
two others are seclling to manufacturers for $100. This ia
five times the price of a twenty-one-inch black-and-white
tube; following the rule of thumb that the price of com-
ponents must be tripled to arrive at a list price, the shadow-
mask tube represents $300 in the final price of a color set.

The first tube in production, of course, automatically gets
o big jump on potential rivals, for costs should drop as vol-
ume rises, R.C.A. predicta its tube eventually will cost only
$10 to $15 more than a black-and-white tube. Familiarity
also brings confidence. The industry was horrified when it
first learned how much precision was needed in the shadow-
mask tube. In the present model (to which C.B.S.-Hytron
contributed importantly) the shadow mask containg some
350,000 pinpoint holes, each lined up in proper register
behind a million-odd phosphor dots, about 350,000 dots for
each of the primary colors.

While the shadow-mask tube can produce pictures of ex-
cellent quality, many in the industry doubt it can ever be
made to produce pictures as bright as those obtainable with
present black-and.white tubes. However, the shadow-mask
tube even now is bright enough for viewing in subdued light,
and R.C.A. believes that brightness can be further improved.
R.C.A., which has spent at least $10 million of its research
money on tubes alone, also believes it knows more about
alternative designs—and their limitations—than anyone elso
in the business. “We are still working on tubes,” says Charles
B. Jolliffe, RC.A. vice president, “but the shadow-mask
tube is the best tube in sight at a reasonable price. There is
nothing else on the horizon.”

“It's still a horse race"

Dr. Jolliffe notwithatanding, there are at least three other
color tubes that show substantial merit (see dingrams and
descriptions, page 139) :

e The Lawrence tube, or Chromatron, conceived by Ernest
0. Lawrence, Inventor of the famous cyclotron. The Chroma-
tron’s pictures are bright, but they probably cannot yet
match those of the shadow-mask tube in color quality and
detail. There are also manufacturing problems to be solved.
¢ The General Electric post-aceeleration tube, first demon-
strated to the industry in September. The tube produces very
brilliant pictures but these too are less sharp than the
shudow-mask tube’s., G.E. freely admits it still has design
and manufacturing problems to solve and that commercial
production of the tube is perhaps a vear away.

e The Philco “apple” tube. Not yet publicly demonstrated,
the “apple” is the simplest color tube, but it is at least as
far from commercial usefulness as the G.E. tube.

“It's still a horse race,” says David Smith, Philco's re-
search vice president, “No one knows which tube will win
out. The initial tooling on a color tube will cost several mil-
lion dollars. You have to be sure you're right before you go
ahead.” Only R.C.A. has tooled up for volume production

Tezt continued page 201
Overleaf: how color TV works
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Transmitting Color Is a Problem Solved . . .

i S - How Color TV
Works Today

To R.C.A. goes the eredit for first demonstrating, in 1949, a compatible
oolor-television system that could fit ieto the bandwidth allotted to black.
and-white, Le, nix megacyclen. R.C.A'S experimental equipment, built
under heavy pressure, embodied new and puzsling concepts, and the FCC
found its pictures unsatisfactory. Bernard Loughlin of Hazeltine Corp.,
& rosearch and development firm in Little Neck, New York, then showed
that the R.C.A. signal contained twe useful kinds of “information™: a
brightaess signal and a “chrominance™ signal (earried by s subcarrier).
Chrominance moans coloring information that must be added to s bright.
pess pleture to create a color picture. This clarifying concept led to
better apportionment of signal elements. The diagrams sbove include
refinements added by the industry’s National Television Systesn Com-
mittee and adopted by the FCC in 1053,

The three-dimensional abstraction, upper right, shows how u coler signal
can designate any color In the spectrum by assigning values to each of three
axest Y, 1, and Q. The Y establishes & brightness axis, along which lis a
series of color triangles. 1 and Q—the “chrominance™ axes—define the hue
and saturation of any particular color—as AB and AC define D. Saturated
colors (Le., containing mo white) lie at the edges of the triangles; un-
mturated ones lie inside,

The diagram above shows a system for obtaining Y, I, and Q. Y I
essentially the standard black-and-white signal. I and Q are derived by
eloctrenic Juggling of red, hlue, and brightness signals and represent a set
of coloring directions keyed to exploit the eye's low acuity for colers lying
between yellowish-green and purplish-blue—colors on the Q axis. The eye
kan relatively high acuvity for colors lying between orange and blue-green—
the I axis, Thus Q can be given least channel space, as shown in the spec-
trum dlagram. In a pleture containing fine color details, Q drops out first,
leaving only Laxis colors—which are enough to satisfy the eye. In very fine
details even | colors disappear, but again the oye is fooled for it eannet see
these dotalls in color anyway. These dotails show up only as brightness (e,
Mack-and-white) variations. I and Q information is “interleaved™ in gaps
in the Y signal by a secondary signal ealled a subcarrier.

& | T —

== =z How R.C.A.

This RC.A. color proposal of 1949 lald the basis for the
prosent signal. It “interleaved™ coloy (C) in gaps in the
brightness signal (Y, and Y.); it provided brightness in
full detall; and it was compatible. A sampler or switch took
3580,000 samples of each color every second. RC.A, had
trouble unscrambling the signal with accursey, and carly
recoiving techniques placed undesirable dots all ever the pie-
ture. RCA. is confident its 1549 signal could have been made
te yield very aceeptable results,
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. .. Displaying It Best Is a Problem Still
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Ernest 0. Lawrence, Nobel-prize-winning physicist of
the University of California, concelved the Chroma.

tron about five years ago. Since 1951 it has been under

Betdciis2 :
Ll

I Bl
s
T mmm%WWﬂuMw&

el
um i
j mnmm.mmw~hmmm
Tt

sifrz:3

IOUTUNE Moy 1533 139
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