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in the history of ecommunication, the television process

of the American Telephone and Telegraph Company is
the product of many minds working together in the Bell L.abora-
tories in New York under the guidance of Dr. Herbert E. Ives,
says Science Service's Daily Science News Bulletin (Washington).
Despite the elaborateness of the apparatus, television depends
essentially upon the fact that a film of potassium metal in a
vacuum-tube can he made to give a small electric current when
light shines on it. This is the
photoelectric coll. T'hemethod
of its use in the new process is
quite different from previous
attempts to attain the same
result, Writes Mr. James
Stokley, in The Science News

Bulletin:

“In other methods, the sub-
ject whose visage i8 to be
transmitted is flooded with
brilliant light, and a lens picks

‘up the illumination and fo-
cuses it on a small photoelec-~
tric cell, In the new metihod,
by the idea of Dr. Frank Gray,
the subject is illuminated with
& tiny moving spot of light,
which is picked up by a battery
of large photoeleotric cells—the
Jargest yet made. The result
18 the most successful transmis-
sion of the actual view of the
human face that has yet been
achieved.

‘* As seen on the small receiv-
ing screen, the scene looks like
a half-tone two inches high,
printed in the pink-sheet edi-
tion of a daily paper—except
it hascome to life. Most news- i} | -
papers print photographs in JA N o A o .
what I8 known as half-tone— ’ A
small dots spaced fifty to sixty to the inch and blended by eye
into a continuous picture, a process, incidentally, which was the
invention many vears ago of Frederi¢c E. Ives, the father of Her-
bert E. Ives, who is immediately responsible for the new process.
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**In the television receiver, the picture is also made up of fifty
eyo-blended rows of light and dark, which appear pink because
the light in which they are painted comes from glowing neon
gas—=a rare element found in the atmosphere. Like its relative,
helium, the neon used in the receiving lamp is peculiar because it
will not ecombine with any other chemical substance. When two
metallic electrodes are sealed into & glass tube from which all
air has heen exhausted, but which contains a little neon, and an
electriec current is passed through, the gas glows with a pinkish
light. Unlike the ordinary electric lamp with a filament of
tungsten, which continues to glow for an instant after the current
has been disconnected, the neon light goes on and off as instan-
taneously as the current itself.

“To television a spesker’s face from Washington to New
York, for example, the light starts from the ecarbons of an auto-
matic are lamp. In front of the lamp is a disk with fitty holes
around its edge in a spiral, each hole a little nearer the center
than the one before it. A lens projects an image of the holes out
into spacs, just as the lens of a movie machine projects an image
of the moving film on to the secreen, but in the television device
the sereen is the subject’s face. And just as the movie fillm
travels through the machine so fast that the single pictures are
not seen, but are combined together by the eye into a continuous
picture, 80 does the rapidly moving disk, -containing the holes,
move s0 rapidly that the fifty holes, each a little lower than the
one belore it, sweep across the facial serecn in less than a fifteenth
of a second. The person being televisioned has this light spot
sweep over him 17.5 times a second. To & person standing
beside the subject, his face scems to be illuminated by a stightly
flickering, hbut single area of light. The single holes, or even the
rows of holes, are not seen separately.

“Outside of the light from the are, shining through the holes
in the disk, the subject is in semidarkness. In front of him are
three photoelectric cells, the eyes of television. They turn the
light into electricity. The production of these cells itself is a

trinmph. scecomplished by Dr.
1ves. They aro the largest
that have vet been oconstructed.

When the moving finger of
licht, & fifticth of an inch in
diametler, sweeps across the
face, it cncounters tho light-
colored {lesh; light is reflester
to the sensilive photoclectric
eells. 13y means of ampliflers
like those used inradio stations,
tl:¢ photoolectric cells’ tiny cur-
roent, the electrieal counterpart
of the light, i1s magnified thou-
h sands of times. And when the
I snot of lizht reaches a dark
: part of the face—the pupil of
; ihe eyo perhaps—and no light
; is refleeted, no current flows
from the cells to the ampli-
fiers.

E “Thus, the lights and shades
:q of the faco are transformed into
i

a varying electrio current, just
as the ordinury tolephone trane-
1 mitler transformsthe sounds of
;Lz\_'i the voice into a pulsating cur-
.1 rent. It travels over the tele-
771 phone lines for hundreds or
.2, thousands of miles, or else on
/| theradio carrier waves for even
srren  greater distances. The receiv-
= > ing end picks up the current,
7 amplifies it some more to make
R ““‘up for any losses in transmis-

gion, and conneccts it to the receiver, with its neon tube.

““The variations in current are translated by the neon tube
back into variations of light. IBut the tube shows an extended
surface of light—an inch or more square-—with no semblance of
& pioture of a face or anylhing else. Here the revolving disk
again plays a part. A disk, Lue exact duplicale of the one at the
sending end, revolves in front of the neon tube. Another
ingenious invontion, made by H. M. Stoller and E. R. Morton,
permits the motor running the reoceiving disk to keep exaotly in
atep with the one at the sending end.

*““If the spot of light in the sending apparatus is shining on the
bright flesh, the receiving screen shows a corresponding hright
area through the hole. And tnen, as the sending light spot moves
to the dark pupil of the cye of the subjeel, the noon ceases
glowing and the screen shows & dark spot. As the spot moves to
another white portion, such as tho bridge of the nose, the neon
again shines through the hole, which has also moved. The
receiving disk, like the transmitting one, moves so rapidly that
the light appears to the person observing as a continuous surfacs,
blended into a motion-picture of the sending scene. The
individual ohanges from light to darkness and back to light again
may be over in a twenty-five-thousandth of a second.” -
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The 2 by 234-inch picture produced by the small neon lamp
is intended for individual reception. It is the first form of the
apparatus that may in future years be attached to the individual

desk telephone. Bui sometimes 2 large andience may also
wish to recaoive television, as when Secrctary Hoover, in Wash-

ington, spoke on April 7 1o the audience in New York, and was
seen by them, more than lifa size. To quote again:

“This it aceomplished with glowing neon also, but a much
larger tube iz used, in fact, the whole screen, four square feet
in area, is made up of a continuous tube, covering its surface
miuch as lines of type on this page cover the ares of this paper.
This system is used instead of the revolving disk of the smaller
receiver, because a revolving dise so large would not be practi-
cable. Tho tube is » multiple one, really 2,500 separate lamps in
one. A commutator, a dise which makes contaets successively
with each of the 2,500 separate glowers, is the substitute for the
disk with the holes. 1t also revolves in step with the disk at the
transmitter, A spot of light travels in rows across the surface
of the large tube, reproducing as it goes the variations of light
‘seen’ by the photoclectric cells at the sending station, But the
big tube is expensive and complicated, as a separate wire must
go to each of the 2,5X) sopurate eleetrodes.

“With the complicated apparatus necessary to accomplish
television, the time is not yet in sight when it will be an appurte-
nance to evuery telephone. But with the initial success, the
future is & matter of simplification, and it is in this task that the
modern scientist shines.”
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