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Seeing Earth Satellites

Many people will be
satellites to be launched by

able to see the tiny artificial
the United States during the

International Geophysical Year.

See Front Cover

By ANN EWING

» THERE WILL be a great straining of
eyes to spot the tiny artificial satellite to be
shot spaceward by the United States in
about a year.

This minute, man-made “moon” will be
the first of at least six sent whirling around
the carth at about 18,000 miles per hour,
in a path that varies in altitude from 200 to
1,500 miles.

Anyone south of a line across the conti-
nent from Philadelphia to a point about 150
miles north of San Francisco with sharp
eyes, a pair of binoculars or an instrument
casily made of parts costing about $20
should be able to see the earth satellite at
dusk or dawn if the weather is good.

However, joining the hardy bands of
amateur astronomers and other interested
persons who will contribute to the scientific
information learned by tracking the satellite
will require plenty of patience and fortitude.

Paths the satellite is expected to take will
be made as widely known as possible so as
many people as want to can view the earth-
circling moonlet. These orbits will be com-
puted by a giant electronic “brain” in Cam-
bridge, Mass.

All reports on times of the satellite’s pas-
sage and its position against the background
of stars will be relayed immediately to the
computer, which will then predict its future
path.

Launching the first and later earth satel-
lites is part of a world-wide program to
explore the earth and its atmosphere being
made during the 18 months starting next
July 1. This cooperative venture of 55 na-
tions, including the U.S.S.R., is called the
International Geophysical Year.

Hundreds of important investigations on
an international scale are slated for this pe-
riod, but the most eye-catching of the ex-
periments planned are the launchings of
basketball-sized spheres to circle the earth
at its outmost atmospheric fringe.

Many scientists foresee the tiny, unmanned
satellites as the first step in man’s eventual
conquest of space.

Once a satellite is whirling around the
carth, however, knowing its position is the
first and most vital information needed be-
fore anything else can be learned.

Two radio and two optical programs will
all help locate the satellite accurately. First
reliance, however, will have to be placed on
the teams of observers in the visual pro-

gram.
A dress rehearsal for this program, known

as MOONWATCH, is expected sometime
before Jan. 15, 1957. Plans now are to have
airplanes fly high over MOONWATCH
stations during the twilight period one
night before then. They will be at an ald-
tude that will make their motors inaudible,
with a course and speed approximately
duplicating the apparent motion of a satel-
lite.

Each plane will carry a light to match
the expected brightness of the earth-circling
moonlet as seen from the ground.

The proposed flights will be made only
over a few statons and none of the ob-
serving teams will know whether or not the
simulated satellites are due over their area.

One practice team in session, lined up in
the approved fashion at a practice session
held at the home of G. R. Wright, Silver
Spring, Md., is shown in the photograph
on the cover of this week’s Science News
Lerrer. Displayed in the foreground is a

model showing how a half<circle segment
of the heavens can be covered using
the simply-made MOONWATCH telescope
mounted nearby.

When practice turns to reality, the most
important

contributions made by such

teams will be the first sightings as the
satellite starts its earth-circling path and the
last before the man-made moonlet spirals
to earth.

However, if the satellite’s battery-powered
radio fails to work or if the power supply
is exhausted before the satellite burns up
in the earth’s atmosphere, observations made
by MOONWATCH teams will be essential
for aiming the wide-eyed telescopes being
set up at 12 observatories around the world.

Not until the satellite’s path has been
plotted fairly accurately can the precise
timing and tracking be started at these
observatories. Nor can extremely rapid
changes in path during the satellite’s last
hours be followed with the precise instru-
ments.

Polish for Visibility

The satellite’s skin will be highly polished
to aid its visibility. Nevertheless, scientists
estimate it will have a magnitude of about
six, the same as the faintest star that can
be seen under the best conditions.

Some idea of the observing difficulties is
shown by the fact that the satellite’s ap-
parent speed will be equivalent to that of
an object crossing the moon’s face in only
a few seconds.

Designs for constructing a MOON-
WATCH telescope are available from the
Smithsonian Astrophysical Observatory, 60

MOONWATCH TELESCOPE—A volunteer observer, Nelson M. Griggs

of Washington, D. C., here demonstrates how the telescope especially de-
veloped for spotting an earth satellite can be used with a meridian marker.
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Garden Street, Cambridge 38, Mass. The
optical parts used are available either as
Army surplus or from standard optical
houses and cost about $20.

Besides the optical observations, the satel-
lite will be tracked by radio. It will carry
a small transmitter and battery power sup-
ply. The radio signals will be received by
the Minitrack system, developed by the
Naval Research Laboratory.

In order to intercept the satellite’s radio
broadcasts at each passage at least eight
Minitrack stations will form a chain along
the 75th meridian, which runs north and
south from New York to Chile. These
ground stations will include a precision
array of several antennas and a complex
electronics installation requiring an oper-
ating staff of ten technicians.

The main Minitrack stations are being
built by the Government at a cost of about
$120,000 each. The socalled “poor man’s”
Minitrack, or Mark II, however, can be
constructed by radio amateurs or other in-
terested groups for anywhere from a few
hundred to a few thousand dollars, de-
pending on the equipment already on hand.
Full working designs can be obtained from
John T. Mengel of the Naval Research
Laboratory, Washington, D. C.

The command structure for the entire
satellite program is somewhat complex. At
the very top is Dr. Joseph Kaplan, Uni-
versity of California physicist who is chair-
man of the U. S. National Committee for
the International Geophysical Year.

Advising Dr. Kaplan is a technical panel
on earth satellitess headed by Dr. R. W.
Porter, a General Electric Company con-
sultant. The tracking, computing and ex-
periments for the satellite are under the
overall direction of a group headed by Dr.
W. H. Pickering, director of the Jet Pro-
pulsion Laboratory, California Institute of
Technology.

Responsibility for the optical tracking
program has been assigned to the Smith-
sonian Astrophysical Observatory, of which
Dr. F. L. Whipple is director. Coordinator
of visual satellite observations is Dr. Ar-
mand N. Spitz, while Dr. J. Allen Hynek
is in charge of the photographic work.

Handling the engineering and rocketry
necessary to launch the satellites was as-
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By H.T. Behrman, M.D., and 0.L Levin, M.D.

Two dermatologists give you the up-to-date scientific
facts. They tell you in detail exactly what to do to
beautify and improve your skin, how to avoid or cor-
rect skin disorders, and how to deal with many skin
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signed by President Eisenhower to the De-
partment of Defense, which made it a
joint project of the Army, Navy and Air
Force, with the Navy as manager. The
Navy, in turn, lumped this assignment with
others from the IGY on telemetering and
radio tracking under a program called
Project Vanguard, of which Dr. John P.
Hagen of the Naval Research Laboratory
is director.

The Minitrack stations will be located at
Blossom Point, Md., U.S.A.; Fort Stewart,
Ga., US.A.; Batista Field, Havana, Cuba;
Coolidge Field, Antigua Island; Quito, Ecu-
ador; Lima, Peru; Antofagasta, Chile, and
Peldehue Military Reservation, Santiago,
Chile. The Naval Electronics Laboratory,
San Diego, Calif., which is not on the 75th
meridian will also have a Minitrack in-
stallation.

The Australians are considering the ‘pos-
sibility of converting some of their radio
astronomy equipment already on hand for
tracking the satellite, and the IGY Com-
mittee is interested in getting other nations
to set up radio tracking stations.

Optical observations with 12 especially
built, wide-eyed Schmidt cameras will be
made at White Sands, N. M., U.S.A.; some
site in Florida, U.S.A.; the island of either
Aruba or Curacoa; Quito, Ecuador (with
radio observations); Antofagasta, Chile (also
with radio observations); Cordoba, Argen-
tina; Bloemfontein, South Africa; Woomera
Range, Australia; Mauna Loa, T.H.; Tokyo,
Japan; Dehra Dun, India, and Cadiz, Spain.
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Can you think faster
this Machine?

than

control Panel of GENIAC set up to do a problem
in check valve research.

Be careful before you answer. GENIAC, the first elec-

trical brain construction kit, is equpped to play tic-

tac-toe, cipher and encipher codes, convert from binary

to d eclmaf reason in syllogisms, as well as add, sub-

tract, multiply and divide. Specific vproblems in n
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PHILOSOPHICAL
LIBRARY BOOKS

E} ATOMIC ENERGY by A. RADCLIFFE and E. C.
OBERSON. The book tells how the existence of atoms
was proved and it shows what atoms are really like. It
also tells what happens when atoms explode, and how the
energy released in these explosions can be used in bombs
or to drive trains, ships, airplanes and electric 8(;!]8!’7!-
4.75

tors.
F) TEI.EVISION ENGINEERING, Principles and
ractice, by S. W. Au08 and D. C. BIRKINSEAW in collab-
oratlon with J. L. BLIsS. A comprehensive survey of mod-
ern television princlples lnd practice, on both the trans-
mitting and receivi Contents: Fundamentals—
Camera Tubes—Tel ev!ilon Optics—Electron Optlcs
Tlustrated. $15.00
] A HANDBOOK OF HARD METALS by W. A Da-
WIHL. An abridged transiation of ‘““Handbuch Der Hart-
metalle’” dealing with sclentific %r!nclples of sintering and
the techulque of production of hard metals. :lua;r%ted

[E‘ENGINEERING INSPECTION. MEASUREMENT
D TEST H. C. TOWN and R. Cou:nomm:
Explains the functlon of the modern factory inspecting
partment, nnd brleﬂy traces the development up to Ihe
andards and methods of
Proruaely mustmted with pbotoc;nphl

ay
measurement
and dlagrame.

7] INDUCTION HEATING PRACTICE by D. WaR-
BURTON-BROWN. A comprehensive study of the high-
frequency induction heating process, by aleading expert.
which deals particularly with its prwlcu appllcatlon to
industrial problems. Over 170 {llustrations. $10.00
9 ELECTRICAL INTERFERENCE by A. P. H.le.
overs the causes of interference: the effects of interfer-
ence; recelver aerial systems; measurement of interference
level; location of sources of interference: avoidance of
interference; basic fllters; safety;
ay cages.
(] ELECTRON CAPTURE AND LOSS by NirLs Bonn
and JENS LINDHARD. Electron capture and loss by heavy
ions penetrating through matter. $3.75
AETHER AND ELECTRICITY by Sm EDMUND
HITTAKER. The first exhaustive history of the classical
and modern theorles of aether and electrlcny Set ol two
volumes. $17.50
O FACTONV ELECTRIFICATION by F. T. BARTHO
and C. H. PIKE. The authors are both experienced power
engineers. $12.
5] DICTIONARY OF POISONS by I. and E. MELLAN.
overs all organic and inorganic poisons, their comopsi-
tion, occurrence, effects, prevention, antidotes, etc 84.75
[] BIRD AND BUTTERFLY MYSTERIES by BEr-
NARD ACWORTH. Captain _Acworth here offers in an
with and amendments, his
solutions of some of the mysteries surrounding the hsblts
and life histories of birds and butterfiles. $7-5
p PLANT PHYSIOLOGY by MEIRION THOMAS, Pro-
essor of Botany, King's College, University of Durham.
A general exhaustive survey of the fleld. Illustrated. 12.00
[J SLEEP by MARIE STOPES. In this book Dr. Stopes
contributes many useful and new facts, enlivened by con-
troveNlal ldeas. which should be of the utmost interest to
everybod, $3.00
5] MtASUREMENTs OF MIND AND MATTER by
SCOTT BLAIR. In Ihls book, the author discusses

practical mter-‘ md

in the reglon physies
snd psycholozy. a terrltory which has been much neg-
lected o of hysiclsts

the
with the atom and of the psychologists wlth the Uncon-
scious. $4.50
E] ABACS OR NOMOGRAMS by A. GIET. Not only
monstrates thc many and varied applications of the abac
or nomogram, but shows how even those without hlﬁhly
specialized mathematical knowledge may construct
own charts. Illustrated.
D DICTIONARY OF PHOTOGRAPHY edlted by
L. M. SOWERBY. This comprehensive reference book,
al phabetically arranged, covers every aspect. Illus-
trated. $10.00
Q THE TRICKSTER by PAUL RADIN. This study in
American Indian mythology concerns the exploits of &
grotesque individual whose main physical features are
enormous digestive and sexual organs and who unites in
hlmselt some of the tralts of a god, an animal, and a hg&n?’no

eing.
DEAD TOWNS AND LIVING MEN by SIR LEONARD
OOLLEY. The author is one of tl:leI world's foremost

variety of flelds — actuarial, policy claim

physics, etc.. can be set up and solved w1th the com-
ponents. Connections are solderless and are com-

pletely exvlained with templates in the manual.

covers 33 circuits and shows how new ones can

18;:1 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
nme play (Tic-tac-toe, nim, etc.) can be analyzed

Boolean Algebra and the algebraic_ solutions
transformed directly into current diagrams. You create
from over 400 snecmll% designed and manufactured

problems as: Dally care of the f. lergl
metics — pimples — blackheads — acne—whiteheads —
cysts—boils—olly skin—dry skin—chapping—poison
ivy —cold sores — hives — superfluous halr—ringworm
—piles —birthmarks — scars — warts — tumors — skin
cancer—excessive sweating—etc.

‘““The type of book to which the physician can refer

his patients.”” — Journal of the American Medical
Assoclation.
‘Accurate, unvarnished storr of practlcal skin

cure ''—Connecticut State Medical Journa
Price $3.00 ppd., 5-day Money-Back Guarant.ee

EMERSON BOOKS, Inc., Dept. 914-K
261 West 19th Street, New York 11

solves problems faster than
you can expr S

SEND for your GENIAC kit now. Only $19.95
with over four hundred components and parts, full!
illustmted manual and wiring diagrams.

ee that if you do not want to keep (‘FNIA%; Afgnr
one W you can return it for full refund vlus ship-
ping costs.

TTSTEETTT"MAIL THIS COUPON
SCIENCE KITS, Dept. 8L 61 Ollver Qarfleld Co.
126 Lexingion Avo N. Y.,
Please send me

1 GENIAC Electnc Brain Construction Kit and
Manual.

$18.85) (East of Mississippi) ........
$20.95 (Elsewhere in United States) ........
$21.96 (Outside the United States) ........

$6. oo
LEIBNIZ-CLARKE CORRESPONDENCE. One nf
the most important documents of that period $4.
TREASURY OF WORLD LITERATURE edited b
AGOBERT D. RUNES, PA.D. It would take a lifetime ot
constant reading to explore fully the world’s vast treasury
of literary wealth now excerpted and assembled between
the covers of this monumental book! This is not just
anothor antholocy of familiar writers from America and
the West, but a sampling of virtually every culture that
has left a permanent literary reeord—lnclud.lnc the Orient,
and the countries of Middle and Eastern Ei
1400 complete mes $15.00

MAIL THIS COUPON TODAY

Mall to your favorite bookseller or directly to
PHILOSOPHICAL: LIBRARY, PUBLISHERS
15 East 40th Street, Desk 35, New York 16, N. Y.

8end books checked. To dite shi I 1
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