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Man's First Satellites

Artificial satellites, or “moons,” will soon be flung into
earth-circling orbits by both the United States and Russia.
Both countries plan to launch small, unmanned spheres.

By ANN EWING

» MAN'’S FIRST faltering steps toward
space travel will be taken during the next
18 months. Then artificial satellites “or
“moons,” will be rocketed into their earth-
circling trips.

Both the U. S. and the U.S.S.R. plan to
launch small, unmanned spheres in con-
nection with the current International Geo-
physical Year (IGY). Whichever country
launches its satellite first will consider
it has won a great propaganda victory. But
regardless of which country it is, observers
around the world will be alerted before the
actual launching. This will be so that the
objects can be traced by radio, photographi-
cally and visually.

Although the satellite launchings have
received the most publicity of the IGY
program, they are only a part of the 18-
month concentrated effort to learn more
about the planet earth. The fact that 70
nations—both free and Iron Curtain—are
cooperating in this peaceful venture is per-
haps the most significant aspect of IGY.

Details concerning the U. S. satellites are
available to all, but little is known of the
Russian satellites. What Russian scientists
have told about their man-made “moons”
indicates plans in both countries are similar.

U. S. satellites will be 20 inches in diame-
ter, weigh 21.5 pounds. Of this weight, the
shiny gold-plated magnesium shell takes
up half. The other half is for instruments
and the radio system by which the world
will learn of conditions hundreds of miles
above its surface.

Satellite Taxi

Three-stage rockets shot out over the
Atlantic from the east coast of Florida will
boost the U. S. “moons” into orbit. They
will be flung eastward to take advantage
of the earth’s rotational speed.

The satellite’s taxi to space resembles-—
on a giant scale—a cartridge shell, complete
with bullet. It will be 72 feet long, no more
than 45 inches wide at its base and weigh
11 tons.

The three-stage rocket will have its
“brain” in the second stage. The second
stage also carries the third stage and its
valuable satellite cargo. When the final stage
is separated from the satellite some 300
miles high, both will have the speed of 18,-
000 to 19,000 miles an hour needed to over-
come earth’s gravitational pull.

Thus, earth’s first satellite and those that
follow will be twins. They will be the
“moon” itself and the trailing burned-out
rocket shell, which will not stay up as
long. One or perhaps more of the U. S.
“moons” will be triplets, for there are

plans to put within one a metal-coated
plastic ballon that will be ejected and in-
flated after the satellite is in its orbit.

Because of differences in sizes and weights
of the real satellite and the sub-satellites,
atmospheric density at these great heights
will be known much more accurately than
would be possible from observations of a
single “moon.”

The satellite’s distance from the earth’s
surface will vary from 200 to 1,500 miles.
Once every 90 minutes the “moon” will
make a complete revolution around the
earth. But, because the earth is turning, the
satellite will not return to exactly the same
point in that time. It will return above a
spot 25 degrees to the west of where it
passed on the previous revolution.

U. S. satellites will cover a broad path
of 40 degrees on each side of the equator.
Scientists would prefer a pole-to-pole orbit
because they could get more of the informa-
tion they want that way, but they chose
the path that crosses and recrosses the
equator to eliminate launchings over popu-
lous areas and to avoid international compli-
cations.
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Russian satellites will have paths that take
them closer to the poles, covering some 70
degrees in latitude north and south of the
equator.

How long the satellites will remain aloft
is not known. A successful launching
will give a lifetime of several days at least,
and perhaps several months. Some calcu-
lations have shown a satellite would con-
tinue to circle the earth for nine years.

However, the resistance of the very thin
air at such great heights will slow it down.
It will then spiral into the denser atmos-
phere, burning up like a meteor. The same
fate also faces the rocket and the balloon
sub-satellites.

“Moon’’ Radio

Scientists will, nevertheless, be able to
obtain data from the satellite without
recovering it, because within it will be a
miniature radio system to broadcast to earth
all the information collected during one
revolution. Both Russia and the U. S. will
use 108 megacycles for satellite broadcasts.

There is the chance this radio will not
work despite the rigorous tests it has under-

gone. If it does not, the “moon’s” position

would not be known and the precision
cameras cannot be aimed on the satellite.
To .insure that the “moon,” once in its
planet-girdling orbit, will not be lost, teams
of visual observers have been organized.

six gold-plated spheres are being fitted with electronic gadgets that will
record and broadcast back to earth information on conditions bundreds
of miles in space. Engineering mechanic G. W. Moore is shown making
one of the thousands of intricate circuits for a satellite’s electronic gear.

Science Service, Inc. is collaborating with JSTOR to digitize, preserve, and extend access to
The Science News-Letter. RINORY

A

www.jstor.org




around the world. They will scan the sky
according to a well-practiced plan.

If the satellite’s radio does not fail, the
“picket fence” of radio-tracking stations,
and ham operators throughout the world,
will be able to listen to its broadcasts.

Once the “moon’s” position is determined,
a schedule of its future path will be pre-
dicted by high-speed electronic computers
and given the widest possible publicity.

The computations will be based on the
satellite’s position as found from visual
Moonwatch observers, radio broadcasts and
precise cameras.

At dawn or sunset, the satellite can be
seen from places where it passes nearly
overhead.

Learning From the Satellite

One reason for the precise tracking sys-
tems is that the earth’s shape, the dis-
tance between continents and air density
at great heights can be learned from position
measurements of the satellite, even without
instruments in it.

Since the satellites will carry instruments,
however, much more than this can be
learned from them. Choosing which ex-
periments to do was a difficult job, and more
than 30 suggestions were seriously con-
sidered. Four were finally chosen as “hard
core” experiments.

They were chosen on the basis of their
simplicity, how far developed the instru-
ments needed to do them were, the im-
portance of the results to be expected, the
ease with which the information could be
transmitted and interpreted, and the ex-
perience of the agency proposing the ex-
periment.

The four hard core experiments concern:

1. Measuring the sun’s ultraviolet radia-
tion, which is completely absorbed in the
upper atmosphere above 50 miles and which
has a profound influence on long-range
radio communications and on the earth’s
heat balance.

2. Determining the kind and frequency
of primary cosmic rays, the atomic bombard-
ment coming not only from the sun but
from other stars.

3. Measuring the earth’s magnetic field
from very high altitudes.

4, Determining the total radiation from
the sun to the earth and that reflected back
from the earth.

More Tests and Experiments

In addition to these experiments, several
other tests can be made with very little
added weight for instruments. These in-
clude measuring the temperature of the
satellite’s surface, expected to vary from
80 degrees below zero to 200 degrees above;
finding out how much the satellite surface
is eroded by tiny particles of meteoric dust;
recording any punctures of the satellite’s
shell by meteorites, and noting the fre-
quency with which the skin is hit by meteor-
ites too small to puncture it.

Information gathered by a partcular satel-
lite will be stored on a tape recorder about
the size of a postage stamp. Every time
the satellite passes over one of the radio-
tracking stations, it will be commanded to
“speak up” and tell what occurred during
its previous trip around the world. The
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satellite will then play back its recorded
data.

The present program calls for six test
vehicles to be tried, one of which could
be an “accidental” earth satellite. These are
intended to test the various rocket stages.

Following the tests, of which two have
already been held, at least six fully in-
strumented satellites will be shot toward
space. All may not be successful.

To learn more about the earth’s atmos-
phere in the region between 10 miles and
300 miles above the surface, many nations
have scheduled rocket firings during IGY.
The U. S. will launch approximately 200,
mostly from Fort Churchill, Canada.

These rockets will be aloft only minutes.
In this relatively short time, experiments
with them will yield information from a
different atmospheric level than that of the
satellites.

Scientsts will learn more about the struc-
ture and the composition of the atmosphere.
They will measure the Lyman alpha radia-
tion sent out by the sun. They will find
out about why the air is fluorescent during
auroras. They will study the nature and
numbers of solar particles bombarding the
atmosphere to cause auroras. They will de-
termine how much of an electrical charge
the atmosphere picks up during auroras and
how this electrical charge varies with the
altitude above the earth.
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PSYCHIATRY
Restrict Antihistamine
Sales to Public

» AN ANTIHISTAMINE drug available
in drug stores throughout the country with-
out a prescription has turned out to be a
tranquilizer in disguise and has just been
removed from “over-thecounter” sales.

The drug, called phenyltoloxamine or
“PRN” for short, was tested in over 275
cases of various types of serious mental ill-
ness and gave results similar to reserpine
except for the notable absence of the older
drug’s toxicity and undesirable side effects.

The study was reported by Dr. Anthony
Sainz, Marcy State Hospital, to the Mohawk
Vallcy Neuropsychiatric Society in Marcy,
N. Y

Ina group of 72 middle aged and elderly
patients who had all been institutionalized
for more than ten years PRN gave “good”
or “fairly good” results in about 76%, of
the cases.

The drug’s freedom from side effects is
particularly important since the toxicity and
serious side effects of other potent tran-
quilizers like reserpine and chlorpromazine
have hampered their extensive or continued
use, Dr. Sainz said.

As an antihistamine drug, the compound
has been available for some time on a
non-prescription basis. Although the recom-
mended dosage of the drug when used for
allergies is well below that used in the
mental hospital study, the drug’s producer,
Bristol Laboratories, Inc., Syracuse, N. Y.,
has decided to remove it from over-the-
counter sales.
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SOCIOLOGY
Social Insects Evolve
Toward a ‘“Mosaic Mind"’

» THE BEHAVIORAL evolution of a
colony of social insects, such as ants, is
toward one integrated entity—what may be
called a “mosaic mind,” Dr. Caryl P. Has-
kins, president of the Carnegie Institution
of Washington, told the American Philo-
sophical Society meeting in Philadelphia.

Since the time of Darwin the evolution
of the social insects has been of a curiously
compound nature. In part, this evolution
has followed a course like the general one
of related solitary forms.

But, in addition, there has been a pro-
nounced trend toward social integration at
the family level into an entity like that of a
single many-celled organism.

Scientists have given particular attention
to the physical organization and specializa-
tion of the social insects, as into reproductive
and non-rcproductlvc workets.

Less attention has been paid to the evolu-
tion of the social insect colony as a be-
havioral unit. Recent research, however,
has shown what degree of information in-
terchange is characteristic of some social
insects and in the subtle symbolism mvolved.

It would be interesing, Dr. Haskins
suggested, to study the social insect colony
in the light of recently developed theories
of information flow.

Science News Letter, July 6, 1957

Can you think faster
th(m thw Machme%’

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 Kkit, is eqmpped to play tie-
tac-toe, cipher and encipher codes, convert from binary
to declmaf. reason in syllogisms, as well as add, sub-
tract, multiply and divide. Specific problems in a
variety of flelds — actuarial, policy claim settlement,
physleﬂ etc., can be set up and solved with the com-

nents. Connections are solderiess and are com-
aletely explained with templates in the manual. This
overs 33 circuits and shows how new ones can be
designed.

You will find building and using GENTACS a won-
derful experience; one kit user wrote us: ‘‘this kit has
opened up a new world of thinking to me.” You
acmally see how computing, problem solving, and
game lay (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 $19.9
with over four hundred components and arts fnl]y
illustrated manual and wiring diagrams. %
tee that if you do not want to keep GENIAC after
one week you can return it for full refund plus ship-
ping costs.

——————MAIL THIS COUPON—————-
SCIENCE KITS, Dept. SL 77-A, Oliver Garfield Co.
126 Lexington Ave.,, N. Y.

Please send me:

1 GENIAC Electric Brain Construction Kit and
anual

$19.96 (East of Mississippi)
$20.95 (Elsewhere in_United States)
$21.95 (Outside the United States)




