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“Human-Eye” Camera

OPENS NEW WAY TO

X -
elevision

NGINEERS in a Camden, N. ], laboratory, the other
day, examined a mysterious little black box on a tri-
. A lens protruding from the turretlike top gave
it the appearance of a camera, but such a camera as
never before had been built. Ten years of intensive research
had achieved, in this instrument, man's nearest
approach to the human eye.

Called the “iconoscope,” meaning “image observer,” by its
inventor, Dr, Viadimir K. Zworykin, the new instrument is
said to remove the last serious obstacles to practical tele.
vision. Batteries of the television eyes are likely to take their
places alongside the microphones of radio announcers at
sports events and at the scenes of important public cere-
monies. The actual scene, as well as the sounds, will be put
on the air. Sitting in his home before a television receiver of
simple, inexpensive design, the breadcast fan will see a news
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Views in Your Home of News Events
and Historical Gatherings May Be
Possible with New Broadcast System
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Transmittinu
the Picture

event that is taking place miles away

Predictions like this have been made be-
fore; now. at last, they seem zhout to be
realized, The scientific part of the work is
done and only the commercial and financial
problems of television remain (o be worked
out, Dr, Zworykin declares. His mechanical
cve solves the problems that have kept tele-
vision in the experimental stage. Any one
of the iconoscope's three most noteworthy
features would. alone, be reckoned an out-
standing advance in television.

Most obvious. from a glance at the new
instrument, is its portability. Compact and
light enough to be slung over the shoulder
like a movie camera. it is easily carried to
the scene of action,

Second, because of the iconoscope’s sen.
sitivity to light, television will no longer be
restricted tothe studio, under glaring lights:
outdoor scenes also can be put on the air.

Lastly, the iconoscope is a television eye
without a single mechanical moving part.
There are no whirling disks or humming
motors. and therefore there is virtually no
limit to the speed at which the robot eve
can take in a scene,

Strangely enough, all these gains have
been secured by o return 1o firse ideas of
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The one problem in television is to put a
plcture into a transmitter, and get it out
aguin at a distant receiver virtually instan-
tancously. Invention of the selenium cell
and later of the more sensitive photo-
clectric cell provided the tools to make this
possible, These cells have the power of
tuming light into clectrical impulses for
transmission hy wire or radio

Using these cells, each part of a picture
could be transformed into a strong or weak
electrical impulse. depending on whether it
was light or dark: the impulses could be
transmitted instantly 1o the receiving end;
and there transformed back into light and
used 1o build up the picture again

The simplest way to do this would be to
project the picture on n checkerboard of
phot o-electric colls grouped closely together,
and transmit all thelr impulses at once to
corresponding electric laimps or shutters in
a similar checkerboard arrangement behind
a receiving screen, In this way two French-
men, as long ago as 1006, succeeded in
transmitting simple patterns with a bank
of sixty-four photo.clectric cells. each one
connected by a pair of wires to a shutter
in the receiver,

To obtain a clear picture with sharp de-
tail. it is necessary to
reprosfuce, individu-
lly, the lightness
or darkness of at
least 70.000 different
parts or picture ele
ments of the original
image. Obviously, it
would be impossible
1o transmit so many
impulses simultane-
ously. since it would
require 140,000 wires
from the transmitter
lo every receiver
Hence arose the al-
feenative scheme: to
esplore or “scan” the
picture and transmit
is parts onc by one
instead of all a1 once
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This would require only one wite or radio
channel.

Virtually all recent television cxperiments
have been hased on this principle, By any
one of a variety of means, such as whirling
disks studded with lenses or pierced with
holes, cach part of a scene in turn is mo-
mentarily allowed to register its lightness
or darkness upon o single photo-clectric
cell, and the resulting series of electrical
impulses is put on the air. At the receiving
end, the impulses control the binightness of
a spot of light that travels over a corres-
ponding path on a receiving screen to re
huild the picture. So rapidly is this done
that the track of the light beam in the re.
ceiver fuses into a single complete image;
und the process is repeated enough times o
second 1o give moving pictures

Recently television engineers struck a
stuag. Apparently no further improvement
in picture quality, which would require
them to run o transmitter faster in order
to cover more individual points of a pic-
1ure, was possible. They were already run.
ning their machines so fast that the phato-
clectric cells of their transmitters barely
had time to respond as each part of the
image whirled before them. As a result
only studio television under glaring light
was considered practical

Where others had failed in this seemingly
insuperable task, Dr. Zworykin, by throw-
ing away current ideas and going back to
first principles, succeeded. Working in the
laboratories of the RCA Victor Company
in Camden. N. J.. be produced a mechani-
cal eye that is a triumph of inventive geniug,

Like the human eye, the iconoscope uses
2 lens to project an image of o scene upon
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i5 the key to the whole invention. Jus a
the human eye’s retina is composed of in-
numerable rods and cones that respond to
light, so Dr. Zworykin's artificial reting is
a mosaic of millions of microscopic photo-
electric cells, These cells are of light-sensi-
tive metal, formed upon the front of a thin
sheet of mica by evaporation of the metal
ina vacuum, A metallic coating on the back
of the insulating mica sheet, and a silver-
ized portion of the eighteen-inch tube in
which the retina is housed. serve as termi-
nals for the electric circuit, which may be
regarded as the optic nerve. since it trans-
mits what the retina sees,

But how could the mechanical eve un-
scramble the impulses from these millions of
vells> Some sort of scanning was necessary,
and Dr. Zworykin found an entirely new
way to do this. He housed his retina in a
cathode ray tube, which hurls a narrow
beam of electrons at the mosaic of photo
cells. Taking advantage of the fact that a
vathode beam can be deflected by magnets,
Dr. Zworykin enclosed the tube in a yvoke
of four electromagnets that swing the beam
hack and forth across the reting at twenty
miles o minute!

While this is happening, photo cells are
vlectrically charged wherever they arc ex.
posed to light. The moment the moving
cathode beam shines upon o light-struck
cell, it discharges it of electricity as a trig-
ger fires a gun, The result is & sudden fhuc.
tuation in the voltage of the clectric circuit
common to all the cells, In this way cach
of the millions of cells waits its fum to go
un the air and report on the lightness or
darkness of its sector of the picture. As a
result the image is transformed intoa stream
of electrical impulses that can be put on the
air by a radio transmitter

So rapidly does this take place that the
entire picture is scanned twenty times a
second. In the waiting period before it goes
on the air, each cell has time to acquire
thousands of times as great & charge as in
uther syatems; it is constantly watching the
picture. instead of blinking at it. Hence the
new iconoscope is able to work outdoors
ind indoors in light that would hive been
vonsidered impossible for television o few
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AN fact (2} ) 201 v hre
n ordinary camera could take pac-
tures. If vou were first to hear the
explanation of this involved principle and
then to see the instrument, you would be
amazed at its compaciness and the sim-
plicity of its operation,

What type of television receiver will be
tlesigned for the home ? Particularly adapeed
for use with the iconoscope is a receiver
developed by Dr. Zworykin several years
ago, and called the “kincscope.” It employs
a cathode-ray tube like thit of the trans-
mitter, except that the reting is replaced
by a window of fluorescent material that
wlows wherever the cathode beam strikes it,
Electromagnets swing this beam exactly in
step with that of the transmitter, The in-
tensity of the beam itself, meanwhile, is
made to fluctuate by the radio impulses
coming over the air. Thus the speeding
beam retraces the image in highlights and
shadows on the glowing window of the tube,
Sitting before the in-
strument, the owner
will see a moving
picture about four by
hive inches in size
which may be mag-
nified if desired. and
he will watch far-
away events as if he
were theee in person

From start to fin-
Ish. in this system
there is no mechani-
calmovingpart. Even
the pulsating cur-
rents that operate
Ihe electromagnets in
transmitter and re-
ceiver are gencrated
by vacuum tubes of
special design, There
is no reason why any
television receiver of
conventional design
vannot also be adap.
ted for use with the
iconoscope. including
the existing types
that will project a
picture large enough
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for a theater screen. It s even possible to
imagine 2 new kind of theater, entertaining
its patrons with news flaghes of world
events happening at that very moment, in-
stead of exhibiting newsreels made hours
or days before.

Thus at one stroke the new invention
brings television to the point where it may
be ready, at last, for home and public enter-
tainment. With that achieved, there will be
time enough to develop other possibil
of the new mechanical eye in war and peace,
industry and science—such possibilitics as
to set it at the eyepiece of a microscope
more powerful than man has ever looked
through. illuminated by invisible ultra-
violet light, to reveal wonders hitherto seen
only by photography. As with any other
great invention, no one can foresce all the
avenues Lo new marvels that it-may open,

Here is the portable television camera and the amplifior ssed with it



