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eyebrows of a man standing close by. And, of
course, a person in the direct path of a pebble-sized
meteor could be severely injured. A fragile piece
of machinery could be destroyed, and it’s even pos-
sible that the entire rocket ship would have to be
abandoned after sustaining one or more hits by
space projectiles that size (astronomers estimate
that one out of 10 ships on a 16-month voyage
might be damaged badly, although even that is un-
likely).

If one of the Mars-bound vehicles does suffer
serious damage, the incident needn’t be disastrous.
In a pinch, a disabled space vehicle can be
abandoned easily. All of the ships will carry small
self-propelled craft—space taxis—which are easily
built and easily maneuvered. They will be fully
pressurized, and will be used for routine trips be-
tween the ships of the convoy, as well as for emer-
gencies. If for some reason the space taxis aren’t
available to the occupants of a damaged ship, they
will be able to don pressurized suits and step calmly
out into space. Individual rocket guns, manually
operated, will enable each of them to make his way
to the nearest space ship in the convoy. Space-
suited explorers will have no difficulty traveling be-
tween ships. There’s no air to impede motion, no
gravitational pull and no sense of speed. When
they leave their ship the men will have to over-
come only their own inertia. They’ll be traveling
through the solar system at more than 70,000 miles
an hour, but they will be no more aware of it than
we on earth are aware that every molecule of our
bodies is moving at a speed of 66,600 miles an
hour around the sun.

Science ultimately will solve the problems posed
by cosmic rays, meteors and the other natural
phenomena of space. But man will still face one
great hazard: himself.

Man must breathe. He must guard himself
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Top diagram shows positions of earth and
Mars at times of arrival and departure, and
routes followed in both directions. Drawing
at left depicts take-off maneuver from an orbit
1,000 miles above earth’s equator (note polar
orbit of original earth space station, which
might be built within next 15 or 20 years).
Mars vehicles cut power 5,700 miles from the
earth and coast rest of the way through space.
At right, fleet of 10 rocket ships approaches to
within about 600 miles of Mars, establishes
itself in orbit and launches first of three
landing planes toward Martian polar area for
snow landing. After landing, advance party
abandons plane and travels on tractors 4,000
miles to equator, where it prepares a landing
strip for expedition members in other planes

against a great variety of illnesses and ailments. He
must be entertained. And he must be protected
from many psychological hazards, some of them
still obscure.

How will science provide a synthetic atmosphere
within the space-ship cabins and Martian dwellings
for two and a half years? When men are locked into
a confined, airtight area for only a few days or
weeks oxygen can be replenished, and exhaled car-
bon dioxide and other impurities extracted, with-
out difficulty. Submarine engineers solved the
problem long ago. But a conventional submarine
surfaces after a brief submersion and blows out its
stale air. High-altitude pressurized aircraft have
mechanisms which automatically introduce fresh
air and expel contaminated air.

There’s no breathable air in space or on Mars;
the men who visit the red planet will have to carry
with them enough oxygen to last many months.

When Men Live Too Close Together

During that time they will live, work and per-
form all bodily functions within the cramped con-
fines of a rocket-ship cabin or a pressurized—and
probably mobile—Martian dwelling. (I believe
the first men to visit Mars will take along inflatable,
spherical cabins, perhaps 30 feet across, which can
be mounted atop tractor chassis.) Even with plenty
of oxygen, the atmosphere in those living quarters
is sure to pose a problem.

Within the small cabins, the expedition members
will wash, perform personal functions, sweat,
cough, cook, create garbage. Every one of those
activities will feed poisons into the synthetic air—
just as they do within the earth’s atmosphere.

No less than 29 toxic agents are generated during
the daily routine of the average American house-
hold. Some of them are body wastes, others come
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from cooking. When you fry an egg, the burned
fat releases a potent irritant called acrolein. Its
effect is negligible on earth because the amount is
so small that it’s almost instantly dissipated in the
air. But that microscopic quantity of acrolein in
the personnel quarters of a Mars expedition could
prove dangerous; unless there was some way to
remove it from the atmosphere it would be circu-
lated again and again through the air-condition-
ing system.

Besides the poisons resulting from cooking and
the like, the engineering equipment—Ilubricants,
hydraulic fluids, plastics, the metals in the vehicles
—will give off vapors which could contaminate the
atmosphere.

What can be done about this problem? No one
has all the answers right now, but there’s little doubt
that by using chemical filters, and by cooling and
washing the air as it passes through the air-condi-
tioning apparatus, the synthetic atmosphere can be
made safe to live in.

Besides removing the impurities from the man-
made air, it may be necessary to add a few. Man has
lived so long with the impurities in the earth’s at-
mosphere that no one knows whether he can exist
without them. By the time of the Mars expedition,
the scientists may decide to add traces of dust,
smoke and oil to the synthetic air—and possibly
iodine and salt as well.

I am convinced that we have, or will acquire,
the basic knowledge to solve all the physical prob-
lems of a flight to Mars. But how about the psy-
chological problem? Can a man retain his sanity
while cooped up with many other men in a crowded
area, perhaps twice the length of your living room,
for more than thirty months?

Share a small room with a dozen people com-
pletely cut off from the outside world. In a few
weeks the irritations begin to pile up. At the end of
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