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Moonsuits Provide Shield
As Tough As A Spacecraft

R TR

The bulky moonsuits’®) Neil A, Armstrong and
Edwin E. Aldrin Jr. will wear on the lunar surface
are as protective as a spaceship but weigh a few
tons less,
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The garments even have their own water-cooled

'{_ system@ to maintain body temperatures. 2
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They are highly restrictive®, however. Arm-
strong and Aldrin won’t be able to remp®in the
lunar dust®

CRHE . @A B CHRE

While walking on the moon, the astronauts can't
shed® any part of the life-sustaining® suit—in-
sulatedd overcoat, heavy shoes, stiff gloves or
twin-visored helmets.® And, within a few hours they
will become fatigued.
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The suits were designed to meet a specific set
of requirements, including:@
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—An artificial intertor atmosphere of 100 per
cent oxygen at 3.7 pounds per square inch.®
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—Adequate mobility) on the barren®@ rocky
moon, _
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—And, up to four hours operating time on the
lunar surface.D
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The moonsuit is composed of 3 16 different layers
@ of material. Inside Apollo 11, the astronauts are
cloaked in six of the layers but for survival on the N
plus or minus 250 degree®@ moon surface they will 05 ™
add an insulated overcoat to protect them from
meteoroids.@)
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“It’s roughlyd) equivalent to a deep sea “diver's
suit,’® explained scientist-astronaut Don L. Lind.
“You're very ‘restricted in movement of the whole .
body.... in dexterity of® the hands. |
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The moonsuit tips the scales at 69 pounds, earth-

v/

weight, with all parts of the garment designed to
protect the astronauts from meteoroid particlesQ)
traveling at speeds up to 64,000 miles an hour.
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The two moveable visors provide protection from
micrometeoroids2) solar ultraviolet,3) infrared®
and visible light radiation.s
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The pressure gloved locks into the sleeve to
prevent leaks® and is moulded specially for each
astronaut from casts® made of his hands. The
“lunar overshoes” are composed of 21 different
layers of insulating materials.
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Inside the spacecraft, the suit can be hooked to®
the environmental control system® by hoses.s For
the moonwalk the astronauts carry a 68-pound, _
four-hour life support backpack,® plus a separate
emergency supply® of oxygen good for§ about 30
minutes.
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Cooling is provided by circulation of water
through a knitted undergarment with a network. of
plastic tubes@® worn next to the bodj(. The
cooled undersuit is worn only for activity outside
the spacecraft.
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While narrating a film showing moonwalk
activities plaoned for the astronauts, Lind pointed
to the cuff of the suit and said: “They have to
notice the checklist@ on the cuff so they -can
remember the things they need.to do...just key
words® to remind them of3 the sequence of
operations,”

@ (¥R BHE. @EEME. ORMAME
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Lind stressed the limitations of the suit in which

it isn’t possible to bend much at the waist or lift’

the arms too far from the lunar surface where
gravity is one sixth that on earth.
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“The necessity for (special! surface tools) is that
the pressure of the suit itseif tends to tip you
over,”® Lind said. “You have a very high center
of gravity and the suit wants to assume sort of a
tired ape position.'® '
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But it may be possible for the astronauts to use
the suit to rest. |
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The Machines Behind The
Astronauts
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These are the man-fo-the-moond machines on
which the lives ot the three Apollo 11 astronauts
depend:
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COMMAND SHIPQ®: valued at US$55 million, the
Apollo 11 Command Ship with its main engine and
equipment section attached measures 33 feet high
and 13 feet in diameter.® Its cone-shaped cockpit(s)
is 11 feet tall. Its hull is built primarily of stainless
steel® and aluminium.® Control panels® inside
permit the crew® to fire engines, check for
malfunctions® in spacecraft subsystems,s compute
. their flight path@® and communicate with earth and
astronauts in the Lunar Module (LM) landing
craft.® _

OEAL . OEE. OBRKBILE®. OFREH-
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After the Apollo 1 fireG, the command ship was
equipped with a hatch® that can be opened in three
seconds, Its electrical wiring—once exposed .in
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many places—is now behind protective covers(®
Most flammable material 4 was removed or
substituted for with flame-resistant hardware.®
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Its main 20,500 pound -thrustd engine must kick
Apollo 11 into and out of® moon orbit and make"
course corrections’s en route to@ and from earth,
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LUNAR MODULE: built at a cost of US$41
million, the spidery@ four-legged Lunar Module
(LM) will take Neil Armstrong and Edwin Aldrin
Jr. from the orbiting Command Ship to the moon's
surface. It consists of two sections— a descent
stage® with legs and the braking rocket® that will
‘lower the spacemen to the moon and an astent
stage@ that houses the astronauts and contains
the engine used to blast off from the surface back

> up to the Command Ship.
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Standing upright, it is 23 feet tall. The vehicle@®
has been plagued with problems during its
development, all of which officials say are solved.
Troubles occurred with the LM’s main engines,
rendezvous devices® designed to guide it from the
moon to the orbiting Command Ship, and a reserve
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guidance system(. Parts had to be shaved and
modified to keep it from being overweight.@ After
the Apollo 11 tragedy, many changes were also
made in LM materiats and wiring to make the
spacecraft more fireproof.s)
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SATURN 5 ROCKET®: Standing 363 feet high
with the Apollo spaceship on top, each Saturn 5

man-to-the-moon rocket costs US$185 million, It is

the most powerful rocket ever [aunched, able to
hurl the 50-ton Apollo spaceship to(? the moon
or put a 125-ton papload® into earth orbit.®
Engineers perfecting the three-stage rocket had
problems eliminating up-and-down oscillations.®
These were so severe on the Saturn 5's second
unmanned test flight that, had astronauts been
aboard, they might have not been able to see
normally or move switches because of the
vibrations.® These and other problems were
resolved, however, and the three manned Saturn 5
launches have been successful.
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Inhuman Brains Behind
Man’s Greatest Triumph
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THE Apollo 11 mission@® has been a triumph
of human genius and courage—but inhuman barins®
have played a major part in ensuring(® its success.
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Throughout the nine-day mission, computers’
hundreds of thousands of miles away have been
receiving, assessing@®, and making critical deci-
sions® based upon® the millions of pieces of
information which have streamed back@ to them
from the spacecraft.
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Data for the moon landing was processed by an
IBM3) computer 240,000 miles away, in Houston,
Texas, as Astronaut Armstrong edged the Lunar
Module towards the lunar surfaceZ; the same
electronic brain3) calculated the thrust and course@®
needed to get the ascent stage of the Lunar
Module off the moon and into a rendezvous orbit(s
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with the Command Modules
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The human team running the mission, in fact,
would be lost without the constantly changing®
stream of decision-data® supplied by the unbe-
lievably fast, tireless, computers, which, besides
s'upplying facts about the progress of the mission, |
also supply a. constant check® of the whole
earth-based tracking network.@ Another facet®
of the IBM operation is the constant data it
supplies earth-based doctors on the astronauts’
physical condition.(©
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