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In a Space

Man’s future success in space flight will depend on his
ability to solve the problems of creating an environment similar
to that of earth within the space craft itself.

By HELEN BUECHL

» JUST A YESTERDAY ago, Buck Rogers
and his space crew were considered interest-
ing, although fantastic, science fiction phe-
nomena.

Space flight at that time consisted only of
the problem of reproducing the imagination
on sketch paper. Today, space flight is no
longer fiction. A short tomorrow away will
bring the reality of flight to the moon and
other planets.

But unlike fiction, today’s problems must
be solved realistically if man is to attain to-
morrow’s goal.

One of these problems that still remains
unsolved is the condition known as weight-
lessness. In simple terms, this means that a
man in a space craft will lose the sensation
of having weight. This phenomenon occurs
when the space craft reaches zero gravity,
or escapes the gravitational pull of the
earth.

Weightlessness

Psychologically, it is the most fascinating
problem of space flight because it has no
parallel in human experience on the ground
or in most conventional flying, Dr. Siegfried
J. Gerathewohl, staff member in the depart-
ment of space medicine, School of Aviation
Medicine, U. S. Air Force, pointed out.

The force of gravity keeps man on the
ground, preventing him from bouncing.
But this force of gravity decreases in inverse
proportion to the square of the distance
from the earth’s center. This means that
at a height of 4,000 miles above the surface,
or twice the earth’s radius above the earth’s
center, it is only one-fourth of what it is
on the ground. At 8,000 miles it is one-
ninth, and so on. At a distance of 36,000
miles it is reduced to a mere one one-
hundredth.

At supersonic speeds, centrifugal forces
begin to counteract the earth’s gravitational
force to an increasingly noticeable degree as
the inertial force in the line of flight resists
the centripetal or inward pull of the earth.
In other instances the inertial force may re-
inforce the gravitational pull. When the
forces are in balance, the condition of zero
gravity or weightlessness will be experienced
by the crew of the aircraft.

Recently, Dr. Gerathewohl conducted ex-
periments with a cat during parabolic, or
egg-shaped, flight trajectories in a T-33 air-
craft. The parabolic flight trajectories simu-
late a weightless state for brief periods.
The objective of the experiment was to
determine whether or not the cat would

be capable of “righting” itself when held
upside down while experiencing weightless-
ness. How this condition would affect the
reflex behavior of the animal was also
studied.

Under ordinary conditions if a cat is held
upside down and suddenly released, it turns
in a flash into normal position so that it
always lands on its feet. This reflex ability
functions under both normal and blind-
folded conditions.

Motion pictures of the experimental cat
under weightless conditions revealed that
when released upside down, this animal,
normally able to “land on all fours,” turned
slowly in mid-air and tumbled in the cock-
pit. Evidently its reflex was delayed or
failed completely.

Then the cat showed signs of confusion
and panic. Furthermore, it “righted” itself
in the wrong direction.

The zero gravity conditions completely
disoriented the animal. In addition, the cat
was still bewildered after the weird experi-
ence was over. An account of the experi-
ment appears in the Air University Quarter-
ly Review (Summer, 1958).
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PINPOINTING GRAVITY — This
center of gravity device automatical-
ly pinpoints the center of gravity of
a man seated in a rigid chair. Later,
“dummies” are used for space-flight
experimentation. They duplicate man
in size, weight, mobility and loca-
tions of centers of gravity. The dum-
mies were designed at the Wright
Air Development Center.
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To date, almost 100 men have participated
in experiments on weightlessness conducted
at the Aero Medical Field Laboratory,
Holloman Air Force Base, and at the
School of Aviation Medicine, Randolph Air
Force Base.

Virtually all of the men reported sensa-
tions of floating or slowly drifting during
weightless states. About half of them felt
very comfortable and reported no unusual
sensations of motion other than a slight
elation associated with the feeling of ex-
hilaration and pleasantness. Several vividly
described sensations of falling, tumbling,
rolling over, or being suspended in mid-air
upside-down. About one-third of the men
reported that they experienced discomfort,
nausea and severe attacks of motion sick-
ness.

Eating, drinking, elimination and normal
digestion pose yet another problem. For
the crew members will take with them into
space the many daily needs of the human
body. Nature has spent millions of years
adjusting the human body to the environ-
ment of the space ship that man now in-
habits, the earth.

The state of weightlessness has created
the need for special food and drink contain-
ers. Eating in the manner familiar to those
who are earthbound is virtually impossible
in a space craft at zero gravity.

Floating Dinner

Food floats in the space cabin, making it
difficult to “corral” into the mouth. Water,
or any liquid, forms little droplets and
proceeds to glide through the air like beads
suspended from an invisible wire.

Therefore, it has been proposed that spe-
cial containers be manufactured to seal in
ready-to-eat foods. Several of these con-
tainers have already been tested. In essence,
they are of the squeeze tube variety.

The perfect food container would per-
haps be one that could be made of some
nutritious and digestible material. Other-
wise, metal or other type containers would
eventually create a disposal problem. And
it is not easy to throw things away in the
middle of space. Anything tossed out of
the space craft would not be jettisoned
cargo because it would simply follow close-
ly behind the craft. The crew would then
literally be space-highway litterbugs.

Another medical problem is how to pro-
vide sleep and relaxation for the crew.
Since under normal conditions, the posture
of rest is associated with a shift in weight
distribution within our body, it may be
easier to catch 40 winks or a sound satellite
snooze.

On the other hand, weightlessness may
affect the nervous system in a different man-
ner. The lack of body contact with a chair
or bed during sleep may give rise to a feel-
ing of insecurity and precipitate wild
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dreams. It has been proposed that a large-
area body harness of foam rubber or similar
elastic fabric be used to provide natural rest
by creating the sensation of slight pressure
on the body.

Another problem still unsolved is that of
g-pull before the state of weightlessness is
reached. As the space ship starts its long
journey, it must withstand increased gravita-
tional forces before it attains zero gravity.
This creates a stress on the human body
that is normally accustomed to the one g
force at sea level.

Members of the Anthropology Section at
the Air Research and Development Com-
mand’s Wright Air Development Center
have developed a “dummy” that is life-like
in every respect except for life itself. It
duplicates man in size, weight, mobility,
and locations of centers of gravity in both
the body as a whole and in each segment.
It is even covered with plastic “flesh” of
about the same resiliency as human flesh.
One requirement of these dummies is the
ability to withstand a force of 100 g or 100
times its own weight.

Just how much and in what manner the
strain of g force will affect the circulatory
and respiratory processes of man is still un-
known. Perhaps these space dummies will
provide the answer.

Problems to Solve

There are many other problems that must
be solved if man hopes someday to visit the
planets. The unknown quality and quan-
tity of cosmic radiation, for instance, is still
only speculated. The effects of space-cabin
isolation on a crew over a long period of
time is still to be determined. A training
program and criteria for choosing crew
members is only in the proposing stages.
For that matter, a successful and dependable
technique of penetrating space with an un-
manned craft has yet to be accomplished,
let alone a manned ship.

Manned spacecraft travel is still in the
grounded stages. Even if man never does
pierce the unknown universe, he will have
learned much about himself and gained ad-
ditional information about his environment
and the interrelationships that determine his
way of life.
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—(uestions—

ASTRONAUTICS—What was the peak count
for electrically charged electrons or protons in
the two Van Allen radiation belts? p. 21.

GENERAL SCIENCE—How does the number
of American women in and engi ing
compare with the number of Russian women
in these fields? p. 22.

PHYSICS—What is the physical basis for the
proposed gravity wave detector? p. 19.

Photographs: Cover, Lockheed Missile Systems
Division; p. 19, Dr. James Van Allen; p. 23,
Indiana University; p. 26, Wright Air De-
velopment Center; p. 32, Arthur S. LaPine
and Company.

To People Who Want to
WRITE for PROFIT
but can’t get started

The Newspaper Institute of
America offers a FREE Writing
Aptitude Test. Those who pass

SELLS FIRST are qualified to take the famous
STORY Copy Desk Method which teaches
SUBM'"ED you to write by writing. You
‘After “’“'lvl\( work at home, in leisure time,
ing the N.I./ constantly guided by experienced
(”{nlr“ II-"‘. . writers. Soon you are ready to
S"ﬁ:,,,i:f,; ::;,“"(';( market your stories, articles and
I'm happy to re- news items.
port 4 sale the WRITE FOR FREE APTITUDE TEST
If a bow is in Send TODAY for your copy of
order, the the famous N.I.LA. FREE Writ-
N.I.A. must ing Aptitude Test — your first

share the spot-
light with me.
My success
would have been

step towards writing for publi-
cation. Write to:

Newspaper Institute of America,

impossible With- ¢ \ite 5299.A, One Park Ave.,
Training.” - N. Y. 16, N. Y. (Founded 1925.)
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Even Men with No Experience are Making

£2051,000° yn

MONTH!

A message to all men who are looking for a
way to make more money faster, with one of
America’s greatest inventions wanted by millions.

" Here's Your Opportunity to get into the
_ BIGMONEY CLASS FAST,with Sensational

PRESTO FIRE EXTINGUISHER

Not everybody makes $1,000 in a month to start,
but read this: Florida salesman reports $600 in 1
| month. Ohioman, $2,100in2months! Men every-
only where, even in off hours, rolling up amazing
s 95 prohta Here's why. Presto’s amazing new
4 chemical is 124 to 6 times as effective as ordmsr\
chemicals on equal-weight basi S
be light, handy. A child can use. Over 3 million nlread) sold.
Why don’t you cash in on this great invention?
Why Large Profits Are Easy: Everyoneisterrified by FIRE!
Millions of owners of homes, autos, farms, boats, ete. have
been waiting for this sure, <1mp]t inexpensive safe eguard.
Most people who see the dramatic 5-second demonstration
wantl ormore. Make up to $2.70 on every one, Get started now!
rl.to Sales Outfit FREE! Rush name, address for
buz Illustrated Sales Kit with everything you need to make
fine money first day—NOW. Every day you hesitate can cost
you $10, 815, even 350 you could be making! Everything free
—no obligation — so send your name and address TODAY !

MERLITE INDUSTRIES, Inc., Dept. 1277
PRESTO DIV,, 114 E. 32nd St., New York 16, N. Y.
In Canada: Mopa Co., Ltd., 371 Dowd St., Montreal 1, P, Q.

Sells for

Study live
insects and whole
specimens!

with TESTA
WIDE FIELD
MICROSCOPE

Rugged, full-size American-
made microscope features
large working distance and
15x, 45x, and 75x magnifica-
tion. Unusual versatility. Arm
can be inclined in any direc-
tion of a 360° circle. Tube re-
movable for field trips.

Kellner-type eyepiece.
Triple divisible objec-
tive. Dual control
coarse and fine focus-
ing. Large reversible

black d
whaltce stzr;e. 55435

Write for full details!

TESTA vanurcTurinG co.

Dept SN-1 * 10122 East Rush Street, EI Monte, Calif.

OPTICAL BARGAINS

See the Stars, Moon, Planets Close Up!
3” REFLECTING TELESCOPE
60 to 160 Power — An Unusual Buy!

Famous Mt. Palomar Type
Assembled—ready to use! You’ll see

the R of Saturn, the fascinating
lanet ars, huge craters om_the
oon, sur lusters, Moons of Jupi-
ter in detail. Galaxies! Aluminized

and ovorcon 3” diameter high-
speed f/10 mirror. Equatorial mount
with lock on both axes. An Optical
Finder Telescope, always so essen-
tial, is also included. Low cost
accessory eyepiece available for higher powers.

Sturdy, hardwood, portable Free with scope—
valuable star chart and 272 page ‘‘Astronomy Book.’
Order by Sux:k No. Send check or M.O.—Money-back
guarantee!

Stock No. 85-050-Q............. $29.95 Postpald

4',” ASTRONOMICAL TELESCOPE up to 270X!

Mt. Pllomu type. Up to 270
Power. A fine Reﬂecwr ’I‘oluc
complete with real

Mount and Tripod and GX F‘indu’
Aluminum tube, 4 %4 ” dia. mirror,
rack and pinion focusin J w&pim
holder, 2 eyepieces an unted
Barlow Lens for 40X, 90X 120X
and 270X. Low cost accessory eye-
piece available for higher powers.
Shipping wt. approx. 25 lbs.

Stock No. 85-008-Q, complete, $74.60 f.0.b. Barring-
ton, N. J.
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REPLICA GRATING MoLA &
GRATIN &
Low, Low Cost et é‘\/
It’s here—after decades of effort. |"** ™" A
Replica Grating—on fllm—at very

low price. Breaks up white light
into full spectrum colors. ex-
citing display. 13,400 lines per
inch, running long way on film 8” L
wide—grating area 7% ”. Thickness lbont, 005"
Dispersion about 24°. Use it for making spectr
for experiments, as a fnscmatmz novelty. First
available such hrxe size—s0 cheaply. Comes in cle-r
plastic _protec
Stock No. 50 202~Q Includes 2 pleces 8” x 5% ”
—1 trnnsmmlon tyge 1 roﬂoctlnq type.$2.00 Pstpd.
Stocl: No. 50,18 plece transmission type
X @ ciicaoocsessoncssisionsssss $5.95 Pstpd.
smck No. 50,203- 1 ‘plec reflecting type 8”
x 6’ $10.95 Pstpd.

ERECT IMAGE LOW POWER MICROSCOPE

BX. 10X, 20X

$80 Value — Only $19.95 Extremely
sturdy with rack and pinion focusing,
color corrected opties, turnable micro-
scope body for inclined viewing, three
different powers, long working distance
under objectives, sufficient eye relief for
easy viewing. Made from war surplus
optical |n:trument so_that you actually
get $80.00 of value. Weighs 4 1bs., 137
high. 10 DAY FREE TRIAL! cees-

“ sory objectives available for powers of
15X, 30X,

Stock No. 70,172-Q......... .. ...$19.95 Postpald

SPITZ MOONSCOPE

A precision-made 45 power
reflecting telescope—by the
makers of Spitz Planetar-
ium. Clearly reveals the
craters of the moon, shows
Saturn, Jupiter, other won-
ders of the heavens. Based
on same principles as world’s
giant telesc §u Stands 36" high on_removable legs.
Ad)usuh]e gollshed and corrected mirror. Fork

ype Alt-Azimuth rotates on full 360° circle—swings
to any location in the sky. Fascinating 18-page in-
struction book is included. Instrument packed in
sturdy carrying case.

Stock No. 70.068-Q............. $14.95 Postpald
‘ i3 TWO-STAGE ROCKET TOY—
Simple, safe — demonstrates principles

of jet rockets. Uses water and air as
fuel. First stage soars up 200 to 300
ft.—then 2nd stage is automatically
released, going still higher. A 2nd stage
satellite is also included and may be
substituted. Made of Butyrate plastic.
g Set includes fuel supply tank and air
} injection pump.
Stock No. 70,157-Q....$2.98 pstpd.

FREE CATALOG-Q
Yours for the Asking

America’s No. 1 source of supply for
experimenters, hobbyists. Lomplm
line of Astronomical Telesco)
and assembled Telescopes. Also uxe
selection of lenses, prisms, war surplus
optical instruments, parts and acces-
sories. Telescopes, microscopes, satel-
lite scopes, binoculars, infrared sniper-
scopes, items for makm: ““Science
Fair’’ projects, etc. Request Catalog-Q.
Order by Stock No.—Send Check
Satisfaction Guaranteed

EDMUND SCIENTIFIC CO.

BARRINGTON, NEW JERSEY




