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More Power to Telescopes

Devices using some of the principles of television soon
promise to make the 200-inch telescope the equal of a 2,000-

inch instrument.

By ANN EWING

» A REVOLUTION in astronomy second
only to the invention of the telescope itself
is foreseen in electronic devices now being
tested to make every telescope the equal
of one ten times its size.

These devices, which use some of the
principles of television, are under intensive
development in the United States, as well
as in Russia, England and France.

Known as image converters, they promise
to make the 200-inch Hale telescope on Mt.
Palomar the equal of a 2,000-inch instru-
ment. They will also boost by an equiva-
lent amount the light-gathering use of all
other telescopes to which they are attached.
Such electronic devices, when perfected
for telescopic use, could make a 20-inch
the equivalent of a 200-inch.

Considering the discoveries already made
in the last 50 years with such large tele-
scopes as the 40-inch, 60-inch and the 100-
inch, routine use of image converters may
bring discoveries requiring mankind to
reconsider the universe, as Einstein’s theory,
showing that time and space were not
separate, once did.

To Test Model This Year

The chances are very high that scientists
in the United States will actually test a
pilot model of the most promising type of
image converter during 1957. If so, they
would be using a test model that, with
further development, could easily be at
tached by any astronomer anywhere in the
world to almost any telescope. Goal of those
working on perfecting an image converter
is to take a successful photograph using
such a tube.

News that this has been done will be
greeted with loud cheers by astronomers
and by television experts, although some
time may pass before realization of the
revolution to follow will be understood gen-
erally, just as it took several years for
Einstein to become a household word.

Taking this photograph, however, will
not mark the first time that stars or planets
have been photographed after their light
was amplified by electronic means. Al-
though two devices have already been used
to do this, neither of them yet meet the
standards of easy use and reliability which
astronomers believe are required.

What an image converter does is to
change light to electrons, greatly multiply
the number of electrons, then turn these
tiny negative particles back again into light
that, much intensified, then falls on a photo-
graphic plate.

Since bigger and bigger telescopes have
been built for the last 100 years, some
might ask why not build an instrument ten
times the size of the 200-inch and thus
accomplish the job. Besides prohibitive cost,
there are other practical reasons why as-
tronomers want to make better use of the
already available light gathered by tele-
scopes now built rather than set up larger
mirrors. These reasons are “seeing,” night
sky glow, and the “full exposure” effect.

Reasons Explained

“Seeing” is the astronomers’ term for the
same effect that causes stars to “twinkle”—
the dancing of the earth’s atmosphere re-
sulting in the blurring of stellar images
on a photographic plate. This air turbu-
lence is greatly magnified by a telescope,
and the larger its field is, the more this
effect is magnified.

Night sky glow is a very faint lumines-
cence covering the entire sky due to chemi-
cal processes in the earth’s upper atmos-
phere. Stars fainter than 24th magnitude,
which is just above the limit of the 200-inch,
are completely drowned in this glow.

The “full exposure” effect is the overlap-
ping of darkened photographic grains after
a certain exposure time. The larger the
aperture of a telescope, the more important

this effect becomes. Doubling the exposure
time at the main focus of a large telescope
with fast film allows photographing stars
only half as bright as previously but only up
to a certain point. Beyond that, further
exposure is more likely to result in loss than
in gain,

For instance, after about 30 minutes, a
photograph taken with the 200-inch will
show about as much as it is going to, and
further exposure is likely to blur the in-
formation already recorded about distant
galaxies.

The answer to reaching objects fainter
than those about two billion light years
away, believed to be the present limit of
the 200-inch, is to magnify the star’s image
either by making the photographic grains
smaller to reduce the “full exposure” effect
or by subtracting away some of the back-
ground light, thus eliminating the effects
of turbulence and night sky glow.

Need Electronic Means

Both methods require electronic means,
since so far astronomers have not been able
to use photographic means for increasing
the light from faint heavenly objects caught
by their telescopes.

In normal photography with fast film,
with a Brownie camera as well as the 200-
inch telescope, every 1,000 photons, or light
packets, hitting the film blackens only one
grain of emulsion. This is an efficiency of
only one tenth of one percent.

Many metals in a vacuum, however, re-

POWERFUL TELESCOPE AID—To increase ten-fold the faint stars in

space photographed by any telescope, scientists are developing electromic

devices called image converters, such as this pilot model made by Farnsworth
Electronics Company.
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act much more efficiently. When struck
by light photons, one electron may be
ejected for every ten photons hitting the
metallic plate, or photocathode. If each
one of these electrons can then be made to
blacken one photographic grain, the process
is 100 times more efficient than using light
alone. Pioneering experiments along this
line were first carried out by Prof. Andre
Lallemand at the Paris Observatory in
France.

To avoid the difficulties caused by gases
from the photographic plate contaminating
the lightsensitive cathode, which Dr. Lal-
lemand and others have found is a problem
for all but very short exposures, scientists
have placed the two in separate chambers.

Passage of Electronics

The problem then is to find a way for
the electrons to pass from one chamber to
the other but not the gases. A thin film
no more than a few millionths of an inch
thick, is believed to be the best answer.
This solution, however, gives another prob-
lem, preventing the thin film from ruptur-
ing during operation. Several attacks are
being made on this.

One group now working to develop a
practical design for image converters so
they can be usd by any astronomer is spon-
sored by the Carnegie Institution of Wash-
ington. It is headed by Dr. M. A. Tuve,
director of the Institution’s Department of
Terrestrial Magnetism, and includes Drs.
John Hall of the U. S. Naval Observatory,
L. L. Marton of the National Bureau of
Standards, and William A. Baum of Mt.
Wilson and Palomar Observatories.

Develop Image Converter

Two companies, the Radio Corporation
of America and Farnsworth Electronics
Company, are cooperating with this com-
mittee in developing an image converter
that can be produced in commercial quanti-
ties and made available to astronomers
around the world.

One model tube is about five inches long
and has a three-quarter-inch field. When
put into operation, the tube is installed
in a vacuum plate-changing device, a break-
away cap protecting the thin film is cracked
off after a protective vacuum has been
set up around it, and exposures are made
by placing photographic plates close to the
thin film.

In recent tests at the Naval Observatory,
Drs. Hall and Baum managed to record
stellar images, but were troubled by various
sources of background glow.

The first astronomers to experiment with
the thin film system were Drs. W. A.
Hiltner and J. Burns of Yerkes Observatory,
Williams Bay, Wis. They have succeeded
in keeping the photocathode in good con-
dition for several weeks. Although at pres-
ent they are limited to using extremely
short exposures, they have reported a 50-
fold increase in photographic speed.

Both these groups use systems that re-
quire high vacuum. In Russia, the astrono-
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mer Krassovsky and his collaborators have
reported results using a glass window with
a fluorescent covering in place of the thin
film, putting the photographic film directly
against this window.

Another approach is to provide internal
intensificaion between the photocathode
and the fluorescent screen. Drs. E. .
Sternglass and M. M. Wachtel at the West-
inghouse Electric Corporation are experi-
menting with a tube containing a series
of parallel thin films that multiply the
number of electrons in the image as it
progresses through the tube.

Scientists are also attacking the other
method of making much-improved use of
light gathered by present telescopes—sub-
tracting some of the unwanted background
light. They adapt features now used in
commercial television to operate at a very
considerably lower light level.

Basis of these schemes is to store all the
light hitting a photocathode temporarily
as electric charges on an insulated surface,
then increase the contrast between image
and background by electronic beams. The
picture is read off by a scanning beam and
then transmitted to a screen as in television.

Those working on this method include
Dr. G. A. Morton and his associates at
Radio Corporation of America Laboratories
in Princeton and Dr. J. D. McGee at the
Imperial College of Science and Tech-
nology, London.

Drs. R. E. Sturm of Bendix Aviation Cor-
poration and Russell H. Morgan of Johns
Hopkins Medical School have modified a
television camera and receiver, so that the
brightness of the original image is multi-
plied as much as 50,000 times.

Although originally designed to intensify
fluoroscopic X-ray images for diagnostic pur-
poses, it was used experimentally to photo-
graph Mars at Lowell Observatory. Dr.
Sturm believes that planned improvements
should make it possible to get even shorter
exposures than so far possible, perhaps short
enough to catch Mars and the other rela-
tively close planets when the atmosphere is
momentarily not dancing.
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The soybean is now the leading American
food fat source, having overtaken lard, cot-
tonseed, and butter.

The world’s oldest corn experiment field,
in continuous use at the University of
Illinois since 1876, is showing how to renew
worn-out soils.

The area now planted to grain sorghum
in Mexico is estimated at more than 100,000
acres, in contrast to a few hundred acres
in 1945.

It was recently discovered that the zoad-
fish contains a chemical now in the process
of investigation toward the treatment of
diabetes.
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—Questions—

AERONAUTICS—What is the missile which
should prove very important in the conquest of
space? p. 131

o oo

ASTRONOMY—What do the image converters,
which promise a revolution in astronomy,
p. 138.
0O oo

BIOLOGY—Where did chimney swifts roost
before the erection of chimneys? p. .

o oo

GENERAL SCIENCE—What is the second hole
in the Iron Curtain? p. 137.

ooao

MEDICINE—What is the function of the “’Car-
diac Monitor’’? p. 136.

o oo

PHYSIOLOGY—At what time of the year do
blood donors show low hemoglobin? p. 137.

0O oo

ZOOLOGY—In what areas does evolution
proceed the fastest? p. 132.

0O oo

Photographs: Cover, General Dynamics Corp.;
p. 131, Argonne National Laboratory; p. 133,
Blackburn and General Aircraft Ltd.; p. 135,
New York Heart Association; p. 138, J. Allen
Hawkins; p. 144, The Steelcraft Manufacturing
Company.

Can you think faster
than this Machine?

L}

Control Panel of GENIAC set up to do a probem
in check valve research.

Be careful before you answer. GENIAC, the first elec-
trical brain construction kit, is equipped to play tic-
tac-toe, cli)her and encipher codes, convert from binary
to decimal, reason in syllogisms, as well as add, sub-
tract, multiply and divide. Specific problems in a
variety of fields — actuarial, policy claim settlement,
physics, etc., can be set up and solved with the com-
ponents. Connections are solderless and are com-
pletely explained with templates in the manual. This
covers 33 circuits and shows how new ones can be
designed. ) .

You will find building and using GENIACS a_won-
derful experience; one kit user wrote us: ‘‘this kit has
opened up a new world of thinking to me.” You
actually see how computing, problem solving, and
game Elay (Tic-tac-toe, nim, etc.) can be analyzed
with Boolean Algebra and the algebraic_ solutions
transformed directly into current diagrams. You create
from over 400 specially designed and manufactured
components a machine that solves problems faster than
you can express them.

SEND for your GENIAC kit now. Only $19.95
with over four hundred components and parts, fully
illustrated manual and wiring diagrams. We guaran-
tee that if you do not want to keep GENIAC after
one week you can return it for full refund plus ship-
ping costs.
S — MAIL THIS COUPON—— == —-
SCIENCE KITS, Dept. SL 37-A, Oliver Garfield Co.
126 Lexington Ave., N. Y.

Please send me:

1 GENIAC Electric Brain Construction Kit and
Manual

$19.96

$20.95
$21.96

(East of Mississippi)
(Elsewhere in United_ States)
(Outside the United States)



