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red, is black and leaves of trees, which
reflect infrared for their own protection
against heat, are recorded as white.

This kind of film is used to detect the
difference in many camouflage installations.
Cut leaves or many materials will not look
like the surrounding area although other-
wise the camouflage might fool the un-
aided eye.

Earlier infrared films were not sensitive
enough to do what is possible today. Now
an eye that is very sensitive to these infra-
red rays has been developed. It gives a
black to white picture difference when the
temperature difference of the object being
photographed is only a fraction of a degree.

Infrared Sandwich

A key component of one of the newly
developed systems is a unique infrared-
sensitive detector, or retina. The retina is
a threelayer sandwich only a few mil-
lionths of an inch thick.

The center layer of the sandwich is a
support film of aluminum oxide about one
millionth of an inch thick. This film is
made by chemically dissolving away all of
the aluminum metal in a piece of suitably
treated household aluminum foil, leaving
only the thin layer of aluminum “rust”
that coats the foil’s surface.

The front surface of the oxide support
film is coated with an even thinner layer
of nickel, deposited in such thickness that
it strongly absorbs infrared radiation. The
back surface of the film is coated with a
thin layer of a photoemitting material called
cesium bismuth, which is capable of re-
leasing electrons when light shines upon it.
Of importance is the fact that the photo-
emitter’s ability to release electrons under
the stimulus of light varies with its tem-
perature, changing two percent or three per-
cent for every degree of temperature change.

To increase the overall sensitivity and
performance of the detector, it is cooled to
about 180 degrees below zero Fahrenheit.

In use, the infrared radiation from an
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object is focused on the heat-absorbing layer
of the retina, forming a temperature pat-
tern of the scene. This temperature pattern
transfers through the thin support layer to
the photoemitting surface, where it can be
perceived merely by scanning a spot of
light across the surface.

As the light spot scans the photoemitting
surface, many or few electrons flow from
the surface in exact conformity to the heat
pattern on it. These electrical signals are
then amplified and fed to a standard tele-
vision picture tube, on which a visible pic-
ture appears. Thus, a point by point de-
scription of the temperature scene is created
on a television screen.

Although much interest and money are
being spent on infrared for military detec-
tion systems that we must have, the future
for peaceful use is bright.

Outer space medicine, navigation and
world communications will profit from the
unseen light, the infrared.
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PHYSICS

First Thorium Fuel Power
Reactor at Full Operation

See Front Cover

» FULL POWER operation has been
achieved at Con Edison’s Indian Point
atomic electric generating station in Buchan-
an, N. Y., seen on this week’s front cover,
35 miles from the center of New York.

At full power Indian Point generates
275,000 kilowatts for Con Edison’s six-mil-
lion-kilowatt system serving New York area
residents. The steam that drives the turbine
at Indian Point gets approximately two-
thirds of its heat from the atomic reactor
and one-third from oil fired superheaters.

The reactor, according to its designer and
builder, the Babcock and Wilcox Company,
has operated smoothly since it achieved
criticality.

The core of the reactor, the first power
reactor to use thorium as fuel, will last
approximately two years without refueling,
the company reported.
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LIMITED EDITION
Fine 11” x 17” full-size reproduction of
18TH CENTURY SCIENCE ENGRAVING
illustrating electrostatic and magnetic devices
$3.00 each, postpaid
Available only while supply lasts
Satisfaction guaranteed or money refunded

SCIENCE HOUSE, MANCHESTER, MASS.

PRECIOUS STONES
A POCKET COMPENDIUM

(made In Germany) of precious stones
A collection of 30 genuine semi-
polished stones from all over the
wor]d Oontainiug synoptical
table of names, hardness, specific
gravities, refractive index, crys-
tal forms, chemical formulas,
places of orlcln and of BIRTH
STONES.
‘We guarantee this beaut.i!ul compendium of 30 ¢em1ine

gemstones as wonderful to be
$4 95

e

seen, AT ANY PRICEI—I: MUST be

seen and handled to be apprecmted

5% ” x 4” booklet form with 30 stones. tpald
Scientific & Lab Apparatus
61-L Reads St., N.Y. 7, N.Y.

HARRY ROSS

The Battery That's Used in
Guided Missiles Now Released

as Government Surplus

For Photography, Alrcraft, Models, Searchlights,
Radlos, eto. $1.95 ea. Postpald
Sintered-plate Nickel-Cadmium al-
; kaline storage batteries designed
for “NIKE” Missile and now sur-
/ ‘plus due to design change. A life-

¢ Itlme battery with no known limit

A of service (over 5000 recharges

Other  features: Virtually inde-
structible, compact & lightweight,
withstands heavy shock and vibra-
tion. Flat voltage curve during
discharge retains charge year or
M more, high discharge rate up to
i 50 for this cell,
)51011 fumes to harm clothmg or
equipment, spill-proof construction,
discharge in any position, indefl-
nite storage without deterioration,
operates in temperatures —60°F
to 4+-200°F. Each cell is approx.
4 ampere_ hour capacnty Nominal voltage per cell
is 1.2 volts. (A 6 V. battery requires 5 cells.)
Cell size 6” H.x2” W.x %” T. Wt. 6 oz. ea.
Uses Potassium-Hydroxide (80% ) electrolyte.
Negligible loss during lifetime service. Add only
distilled water once a year. A fraction of Govern-
ment cost. Used Test Cells. $1 95 ea. Postpald
gaang New Cells. ..........

1 3/16” T. Wt. approx. 3% Ib. Need no ﬁ]lmg
.95 ea. (not shipped prepaid)
Used cells..... $2.95 ea. (not shipped prepaid)
All cells guaranteed to your satisfaction or
money refunded (less postage).
ESSE RADIO COMPANY, Dept. SNL
42 W. South St. Indianapolls 25, Indiana

PROJECTS: SPACE

by Judith Viorst, Science Service

THE EXCITING STORY OF U. S. SPACE EXPLORATION
WITH REPORTS ON FOURTEEN FASCINATING STUDENT
SCIENCE PROJECTS IN SPACE AGE SCIENCE

Designed for the student and amateur scientist interested in reading about,
experimenting and sharing in space research experiences . . . Written by
Science Service with the technical assistance of the National Aeronautics and

Space Administration.

Turn over for convenient order form . . .
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