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Man's Survival

We can build the rocket ships, but success depends on
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Space

Edited by
CORNELIUS RYAN

the most cumplical(‘d mechanism of all: the human body

7 HO will fly tomorrow’s rocket ships? Must
the crews be' limited to expert mathema-
ticians, astronomers and physicists or can

we use the caliber of men who fly today’s jet planes?
Will space travelers be tall, short, fat or thin?

We have the answers to these questions. Scien-
tists, physicists and aero-medical doctors can
specify the type of person suited for the job of
conquering space and how the crews will be se-
lected and trained. There’s a good reason why our
scientists can confidently make these estimates:
they are hard at work at this moment to put man
into space. So are certain branches of the Navy
and Air Force.

While the government has not officially an-
nounced a space program, a score of the nation’s
colleges have quietly received U.S. contracts to
investigate specific space flight problems. Some
aircraft manufacturers are busily engaged in top-
secret space research. One has the prototype of a
space station on its drawing boards.

The Air Force and Navy are also vitally con-
cerned with what kind of man we'll need for space
flight. Today’s jet fighters, bombers and experi-
mental rocket-powered craft are flying faster and
higher than ever before. They are speeding along
the very borders of the upper atmosphere and, at
these great altitudes and high speeds, crews are
meeting virtually the same environmental hazards
which exist in the void of space. In short, modern
aviation is rapidly growing into space flight. We
have been preparing for the inevitable.

Just as we protect man in atmospheric flight, so
will we safeguard man in space. In the last few
years, Air Force and Navy scientists and doctors,
working together, have developed pressure suits
which can be used in upper-altitude flight. We can

use the Navy's version in space. The time has come
to start thinking how we want the rocket ships
built.

In the prejet age, airplanes were built with only
performance in mind. Little thought was given to
the men who had to fly them. Pilots and crews
were expected to adjust automatically to the fin-
ished machines. Modern aviation medicine, as it
becomes space medicine, has one rule of thumb
concerning upper-altitude or space flight: man—
human needs—must be considered before a single
blueprint for an aircraft or rocket ship leaves the
drawing board. Says Major General H. G. Arm-
strong, Air Force Surgeon General: “Physics and
its allied sciences identify the specific physical
hazards . . . Medicine determines the human re-
actions to these hazards . . . Engineering and its
allied sciences design and develop the necessary
protective equipment.”

We must construct our rocket ships around the
men who must fly them.

But who are they?

The story of the selection and training of the
crews who will operate tomorrow’s rocket ships
begins on the following pages, as the first of a three-
part series. So many branches of science are in-
volved in discussing the human factor of space
flight that Collier’s asked a distinguished panel of
aero-medical scientists, physicists, radiologists and
engineers to contribute to the series. Because their
fields of study interlock and overlap, their papers
have been combined into one continuous narrative.

It is an important narrative. The success of any
program to reach space depends on the machines,
it is true. But even more largely it depends on the
most delicate, most indispensable of all instru-
ments—man himself. VW W N
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Man's Survival in Space

Picking the Men

Can ordinary, healthy people visit space? They can—the Navy’s new

space suit points the way—but we’ll look for special qualities in

the pioneers. The physical and psychiatric examinations will be so

tough that of every 1,000 trainees who can meel the strict entrance

requirements only five will make the grade. Here’s how we’ll choose

7 E COULD send man into space right now,

W this year. And he would survive. With-

out any particular discomfort, either. He'd

face hazards—from blood-draining acceleration to

blood-boiling low pressure, from cosmic rays to

extreme temperatures—but these are hazards we
know we can beat.

Most, in fact, have been overcome by a single
development, never before publicly disclosed: the
completion of the Navy’s new pressure suit, tailored
for space travel. The Navy space suit, pictured on
this week’s cover and on the opposite page, carries
its own atmosphere—oxygen, pressure, air condi-
tioning. It can be worn for long periods, and per-
mits complete frcedom of movement. It was
developed with space problems in mind.

You could wear it to the moon tomorrow.

We know that we can build the rocket ships to
take us into space (Collier’s, March 22, October
18 and 25, 1952), and we know we can protect
their crews. All we have to do is find the right men
—and women—to make the trip.

It would be foolish to solve all the mechanical
problems and then run a risk of human error. So
we must choose space crew members carefully—so
carefully that Colonel Don Flickinger, the doctor
who is one of the top Air Force experts on what the
body must endure in flight, makes this rough esti-
mate:

Of every 1,000 persons who can meet the initial
rigid educational, physical and age requirements
for space training, only five will ever enter space—
just enough for one rocket-ship crew.

What are the standards those 1,000 must meas-
ure up to? And what are the problems that will
wash out 995 of them?

An applicant for space training must be old
enough to have mature judgment; whizzing through
the blackness of space at speeds up to 18,000 miles
an hour, facing situations men have never known
before, he must make decisions fast—and right.
But he must not be so old that he can’t stand the
rigors of space travel: catapultlike acceleration
which may increase his weight ninefold, followed
within minutes by complete weightlessness: tremen-
dous demands on his endurance; the need for near-
perfect reflexes and co-ordination.

Of the 11 scientists taking part in Collier’s
three-installment symposium, six contributed
to the article Picking the Men: Drs. Heinz
Haber, Donald W. Hastings, Hermann Muller
and James A. Van Allen; Air Force Col. Don
Flickinger and Navy Capt. James E. Sullivan

He must be well-educated, so he can absorb the
fairly advanced scientific instruction that will equip
him for rocket travel and life in space. As part of
his training, he will receive a thorough grounding
in both practical and theoretical engineering, medi-
cine, astronomy and navigation.

He can'’t be too tall or too short and stout. Such
people often have poor control of their blood
circulation, which makes them more subject to
fainting, and more susceptible to variations in tem-
perature and other hazards of space.

The best prospective crew members will be be-
tween twenty-eight and thirty-five years old, and of
medium build: five feet five to five feet eleven
inches tall, and weighing perhaps 10 per cent less
than the average for their height. And they will
have college degrees, or the equivalent as measured
by examination.

How about women? Chances are, they'll be
sought after for some space crew jobs. Not as pi-
lots, perhaps, but as radio and radar operators—
jobs requiring a high degree of concentration under
difficult circumstances. In industry, women have
indicated that they can perform monotonous and
tedious tasks hour after hour without undue loss of
efficiency. We need people like that in space
travel. The physical and educational qualifications
will be about the same for women as for men, ex-
cept that the women may be shorter and lighter.

Those are the applicants. Now they must be
culled; the unfit must be ruthlessly eliminated to
minimize the risk of personnel failure.

The first and most severe test will be a medical-
psychiatric examination which will cut the original
1,000 down drastically. The physical exams, which
will be in two parts, are expected to weed out no
less than 880 of the starters, and the psychiatric
test 60 more.

PHOTOGRAPHS BY RALPH ROYLE

Why so tough? Because even minor organic or
emotional defects will be tremendous handicaps;
what we're looking for are people with specific
physical attributes and unusually stable person-
alities.

The space crew members will not be supermen.
But they will be well-adjusted individuals in ex-
cellent health, with a few special aptitudes to equip
them for the special problems of space. Those
special aptitudes are important; they explain why
even men as carefully picked and well-trained as
jet pilots probably wouldn’t all make the grade as
space pilots.

At altitudes above four miles, there’s virtually
no air; an unprotected man would swiftly suffocate.
From cight to 12 miles up, the region of extreme
low pressure starts; from that level on into infinity,
the body fluids would boil if not protected (first the
saliva bubbles, then the skin balloons in places,
under the pressure of water vapor rising beneath it,
and finally the blood starts to churn).

Then there’s the temperature problem. A man
speeding spaceward passes within moments through
wild temperature variations—from modecrate tem-
peratures on the ground to 67 degrees below zero
F. at an altitude of eight miles and then into a re-
gion where temperature as we know it no longer
exists: a man exposed to the full blast of the sun’s
ultraviolet rays would roast in an instant, while
objects hidden from the sun would losc heat until
—if in the shadow long enough—their tempera-
ture would drop close to absolute zero.

In a region so unlike the environment we've al-
ways known, there's only one way to protect life:
bring our environment with us. From the moment
he enters space until the time he leaves it, man will

Like Navy, the Air Force has been thinking of
space problems. This is Air Force emergency
pressure suit, developed by Dr. James Henry,
shown lergoing haml test.
Suit inflates automatically as cabin pressure
drops, does not protect hands or feet. Main
contractors were David Clark Co., Bendix
Aviation Corp., and International Latex Corp.

pressur
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New Navy space suit is a one-piece affair, with helmet hinged to the
shoulders. It has been tested to altitudes of 63,000 feet and still
higher tests are under way. Many details of the suit are top secret

Suit permits great freedom of movement. It was designed by Carroll P.
Krupp, of Findlay, O., 35-year-old self-taught Goodrich engineer, under
the direction of U.S. Navy’s technicians. It would work on the moon
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