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Edward White, Virgl (Gusl] Grissom, and Roger B. Chaffee

Tn Edward White, Virgll (Gus) Grissom,
and Roger Chaffee, the three astronauts
who died when fire swept their spacecraft
during a prelimnary check at John F.
Kennedy Space Center on January 27,
1967. These three men had been
scheduled to fly the first Apolio
spacecraft
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Moonwalk

A ghostly figure clad in a bulky white
space sult slowly descended the ladder.
Having reached the bottom rung, astro-
naut Neil Armstrong carefully extended
his booted left foot, then planted it gently
on the fine-grained surface of the moon.

The time was 10:56 P.M. (E.D.T.), July
20, 1969. Then the first human on the
moon spoke these words: "That's one
small step for man, one giant leap for
mankind."

That was it. Human beings had met the
moon. A dream of centuries had been
realized.

With cautious, shuffling steps, Arm-
strong began moving about on the lunar
soil. "The surface is fine and powdery,”
he said, "It adheres in fine layers, like
powdered charcoal, tothe soles and sides
of my foot. | can see the footprints of
my boots and the treads in the fine, sandy
particles.”

E’f

An astronaut .II'.Il'_'.lf_'.l"' -orint on the lunar soil

Then Armstrong walked carefully across
the surface. He found he could move
easily despite his heavy space suit and
backpack because the gravity of the moon
Is only one sixth as strong as that of the
earth,

After nineteen minutes, Armstrong was
joined outside the landing craft by Edwin
"Buzz® Aldrin, Jr. Then, gaining confi-
dence with every step, the two began
bounding across the barren landscape,
at times even hopping like kangaroos. TV
cameras they had set up enabled hundreds
of millions of people on Earth to watch.

Meanwhile, the third member of the
crew, Michael Collins, piloted the mission
command ship in lunar orbit about 70
miles above the surface. When the two
explorers had completed their work, they
would rejoin Collins for the trip back to
Earth,

The astronauts took photos of the
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Astronaut Edwin Aldmn walks on the surface of the moon near the leg of the landing craft. Note
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lunar landscape (some of which are re-
produced here] and had several chores
to perform. Gathering samples of rocks
and soill was the most important. They
scooped up almost 50 pounds of surface
material, putting it in sealed containers
for the return voyage

In all, Armstrong and Aldrin spent two
hours and thirty-one minutes on the moon

Before they climbed back into their
landing craft, they planted an American
flag in the moon soil. But Armstrong,
Aldrin, and Collins were not merely heroes
of the nation. They captured the imagi-
nation of the entire world. Facing incred-
ible rmsks, they had helped to launch
humanity's greatest adventure — un-
locking the mysteries of outer space.



Apolla 11 crew members (left to right] Michae! Collins, Nell Armstrong, and Edwin Algrin
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Dawn of the
Space Age

The space age began about twelve
years before the first human walked on
the moon. On October 4, 1957, the
Soviet Union launched the first artificial
satellite to circle the earth. It was named
Sputnik, the Russian word for traveler

Not quite as big as a basketball, Sputnik
had a radio transmitter inside that sent
out a steady beep . . . beep . . . beep.

Sputnik was made of aluminum alloys
and launched by a military rocket. Once
in orbit, It circled the earth every ninety-
five minutes at a speed of 18.000 miles
per hour,

After making 326 revolutions of the

earth, Sputnik's batteries died and it
stopped beeping. The satellite stayed in
orbit until January 4, 1958, when it fell
to earth like a flaming meteorite.
Sputmik surprised the world. People
were startled by the idea of space travel.
It was something out of science fiction.
Words such as “astronaut,” “orbit,” and
“satellite” had hardly even been heard.
The Sowviet Union launched nine more
Sputniks. All were designed to gather
information for manned space flight. The
last Sputnik sent into space was in 19671
Space travel 1s common nowadays.
Scarcely a month passes without the

ntonio
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Sowet citizens view a model of Sputnik n the Moscow Exhibition Hall

launching of a space shuttle, a reusable
space vehicle. Space station laborato-
ries, platforms that are used to study
the stars, the sun, and the earth's upper
atmosphere, have become a reality.

As for satellites, they circle the earth
in growing numbers. They bring us tele-
vision programs from the other side of

the world. They enable us to talk by
telephone to distant places. They help
scientists to map the earth and they
gather information about the weather

There are more than 3,000 satellites
spinning around the earth today. Sputnik
was the first.



Pathfinders -

Spaf:e. which 1s said to begin about
100 miles above the earth, i1s a hostile
environment. Space I1s silent and airless.
The sky is always black and the stars
always shine.

Space is subject to extreme heat and
extreme cold, and I1s crisscrossed by
belts of dangerous radiation.

Before humans could venture into or-
bital flight, space suits had to be devel-
oped that would keep temperature and
air pressure at proper levels.

Spacecraft had to be built that would
protect astronauts from high levels of
radiation and from collisions with mete-
ors. The spacecraft also had to provide
for basic human needs — breathing, eat-
ing, drinking, and sleeping.

Overcoming the pull of gravity was
another big problem that scientists faced
in seeking to climb into space. To lift a
spacecraft into the air, rockets and pow-
erful rocket engines had to be developed.

When scientists and engineers finally
completed work on the first space vehi-
cles, they tested them, not with humans,
but with small ammals. On November 2,
1957, the Soviet Union launched a dog
named Laika into orbit. Laikka was wired
to send back data on conditions in space.

The first American space traveler, sent
into orbit late in 1958 as part of the
Project Mercury program, was a 37-
pound, four-year-old chimpanzee named
Ham.

There 1s no sensation of gravity in
space. Ham floated in a weightless con-
dition inside the capsule for seven min-
utes — and survived in good condition

Not only that, Ham carried out various
tasks he had been assigned. For example,
Ham was traned to respond to light
signals by pullng a lever. When Ham
responded correctly, he was rewarded
with banana pellets.

14

Laka, the Soviet Union's space dog. posed for
tfus photograph before she was sent into the
upper atmosphere in November 1957

Ham is prepared for s flight to test the Mercury
spacecraft

At the same time these experiments
were being conducted, both the United
States and the Soviet Union were send-
ing unmanned spacecraft to the moon,
the planets, and around the sun. Little
by little, the way was being prepared for
manned space travel.
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Manned Space
Flights

I—lkiﬁ the first satellite, the first human
to travel in space was a Bussian. His
name was Yuri Gagarin. An Army major,
the 27-year-old Gagarin blasted off from
the Sowviet Union in his Vostok 1 space-
craft on April 12, 1961

Before reentering the atmosphere,
Vostok 1 made one full orbit of the earth,
while traveling at 18,000 miles an hour,
about 200 miles high. Gagarin was ejected
from the spacecraft after reentry, and
he parachuted safely to earth. Bigger

Vostok 1, the world's first manned spacesfip, was put on extubstion in Moscow in 1965



Major Yuri Gagarin, the first human to travel in space, waves
n 1961

chutes opened on Vostok 1, carrying the
spacecraft to a gentle landing

“| could not see as well as from an
airplane, but | could see very well,” Ga-
garin told reporters after the flight. "l
saw the spherical shape of the earth. |
must say the view of the horizon IS unu-
sual and very beautiful. | could see the
unusual transition from the light surface
of the earth to the blackness of the sky.

Soviet leader Nikita Khrushchev had
high praise for Gagarin. “You have made
yourself immortal because you are the
first man in space,” said Khrushchev
Then he added, "Now let other countries
try to catch us.”

to the crowd during a visit Lo England

From blast-off to landing, Gagarin's
mission lasted 108 minutes. The famed
Saviet astronaut died in an airplane crash
n 18968.

The United States sought to get back
into the race with Project Mercury, which
was to put the first American into space
The astronaut chosen for the mission
was Alan B. Shepard, a 37-year-old Navy
commander

Twenty-three days after Yuri Gagarin s
historic flight, Shepard’'s Freedom / cap-
sule was launched from Florida's Cape
Canaveral. It was not intended to be an
orbital flight, as Yuri Gagarin's had been
but merely a short lob.

1/



Nine feet high and 72 inches wide at its base
Mercury spacecraft carried the first Americans
intg space

Shepard stayed in space for only fifteen
minutes, reaching a height of 115 miles.
Freedom 7 traveled 302 miles downrange
from the Cape. Recovery operations were
perfect. “The only complaint | have,” She-
pard said afterward, “was the flight wasn't
long enough.”

At Cape Canaveral on February 20,
1962, at two hours and twenty minutes
after midnight, Marine Corps Major John
Glenn was awakened. He showered,
dressed, and sat down to a breakfast of
scrambled eggs, steak, toast, orange
juice, and coffee.

Then the man who was chosen to be
the first American to orbit the earth got
into his pressurized space suit and walked
out to the launching pad to enter his
Friendship 7 spacecraft and begin the
long countdown leading to ift-off.

A television audience of 100 million
heard the voice of Mercury contraol, John
“Shorty” Powers, declare, "Glenn re-
ports all spacecraft systems go! Mercury
control 1s go!" The huge Atlas rocket
carrying Friendship 7 gave off a tremen-
dous roar and slowly lifted into the ar.
"A beautiful sight, looking eastward across
the Atlantic,” Glenn said.

Alan Shepard, the first American in space. 15 successfully recovered after ocean splashaown

18
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lenn found the feeling of weightless-
ness to be very pleasant. He had no
trouble eating food from squeeze tubes
He said the view was "tremendous

Glenn's flight, which lasted four hours
and fifty-five minutes, was a great suc-
cess. He orbited the earth three times

When it came time to fire the retro-
rockets to slow down the capsule for
reentry, Glenn had some exciting mo-
ments. All three rockets went off as
scheduled. But as the capsule reentered
the atmosphere, a retro-pack flew off in
big, flaming chunks."” Glenn heard “small
things brushing against the capsule.” He
said he saw "'a real fireball cutside

But Glenn brought the capsule through
without any mishap. The main parachute

popped open on schedule and Friendship
/ splashed down to a comfortable landing
in the Atlantic Ocean

Glenn was an instant hero. Four million
people cheered and applauded him at a
parade in his honor in New York City on
John Glenn Day. Glenn resigned from the
space program in 1964. Ten years later,
he won election to the United States
Senate. He was reelected in 18980 and
18986.

In the years that followed Glenn's flight,
more and more American astronauts took
their turns orbiting the earth. Unmanned
spacecraft explored the moon and brought
back sol samples to Earth. And plans
were drawn for the first manned flight
to the moon.
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pnotographed by an aulomal

L LI i = eSS SLCE



John Gienn. the first American to orbit the earth




Famous Firsts

Valentina Tereshkova, the first woman i space, undergoes a check of her pulse rate

|n the years after the orbital flights of
John Glenn and Yuri Gagarin, one break-
through in space followed another. They
included:

First Woman in Space
June 16, 1963

After Yur Gagarin's orbital flight in
1961, officials of the Soviet Union's space
program received hundreds of letters
from people who wanted to become as-
tronauts

Many of the letters were from women
From those who wrote, Valentina Ter-
eshkova, a 24-year-old amateur parachu-
tist who worked in a textile factory, was
chosen by Soviet officials as the woman
who should represent women of the world
N Space.

After eighteen months of training, Ter-

eshkova was launched into orbital flight
aboard Vostok 6. The mission created a
sensation. Tereshkova was pictured
floating weightlessly in her space cap-
sule. She sent "best wishes” to the
American people and "warm greetings’
to the Chinese.

Three days and 48 orbits after takeoff,
Tereshkova's capsule reentered the
earth's atmosphere. She was ejected
from her capsule and floated to Earth by
parachute, landing near the small village
of Karaganda in the republic of Kazakhs-
tan

The empty Vostok 6, slowed by another
parachute, landed nearby.

In a telephone conversation with Soviet
leader Nikita Khrushchev, Tereshkova
admitted she had bruised her nose when
she landed. Three days later, when she
arrived in Moscow for her official recep-
tion, Khrushchev greeted her with a hug
and a kiss
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Sowviet citizens in Moscow celebrate the news of
Tereshkova's safe landing

In those days, women were not ac-
cepted in many fields. The U.S. space
program, for example, involved no women
astronauts at the time. Tereshkova's
flight was an inspiration to women in
every part of the world

Launching of the First
Communications Satellite
April 6, 1965

In 1964, the United States joined eleven
other nations to form an organization
called INTELSAT, for International Tele-
communication Satellite Consortium. IN-
TELSAT's purpose was to build and launch
satellites that would link together the
telephone and television networks of many
countries.

The first of these satellites was
launched from Cape Kennedy on April B,
1965. It was called Early Bird at first,
but later it was named Intelsat 1.

Weighing BS pounds and cylinder-
shaped, Intelsat T was guided into orbit
22,300 miles above the Atlantic Ocean.

It was thus able to provide communica-
tions service between the United States
and Europe

T'he satellite appeared to be stationary
in the sky, but it wasn't. It completed an
orbit every twenty-four hours, the same
amount of time It takes the earth to make
a full turn. In other words, the satellite
kept up” with the earth. It was as though
t was at the end of a 22,300-mile-long
pole that extended upward from the earth.

Intelsat 1 handled 240 telephone calls
at one time, or one television channel

By 1930, more than thirty Intelsat
satellites had been put in orbit. Each new
satellite 1s more advanced than the one
before it. Une of the latest models han-
dles 33,000 telephone calls at one time
and is bigger than a passenger automo-
bile. But it was Intelsat 1 that paved the
way.

This is Intelsat B, a commumcations satellite that
was scheduled to be launched in 18989 Neariy

39 feet high. it's the biggest communcation
satellite ever put into space

First American to

Walk in Space
June 3, 1965

When astronauts Edward White and
James McDivitt, both Air Force officers,
ifted off from Cape Kennedy in a Gemini
4 spacecraft, they had a special mission.
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Secured to his Gemini spacecraft by a 23-foot-lang tether lne. Edward White performs his space

walk

It was officially known as “extravehicular
activity.” But everyone called it a space
walk

On their third orbit, while the space-
craft was traveling 120 miles above the
Pacific Ocean at 17,500 miles an hour,
White, after struggling with a balky hatch,
popped out of the capsule. McDwitt stayed
inside taking pictures of him.

As he floated in space, White remained

cured to the spacecraft by a 23-foot

ther line. An air hose, which was taped
to the tether line, supplied his oxygen.

White tumbled about by means of a zip
gun, which squirted out bursts of com-
pressed air. After about fifteen minutes,

t !..-_'.!

the gun ran out of fuel, and Mission
Control ordered White back inside. He
didn't want to go; he was having too much
fun. "It's the saddest moment of my life,”
White radioed

Three months before, Alekser Leonov,
a Soviet astronaut had drifted in space
from the end of a cord attached to his
spacecraft. He was the first person to
walk in space

White was second. But the fact that
he was not first did not dampen White's
enthusiasm at the idea of being able to
open the capsule’'s hatch and step out
into space while traveling at almost
18.000 miles an hour.




First Manned Orbit
of the Moon
December 24, 1968

By the late 1960s, American scien-
tists and engineers had decided how they
would put a three-person crew of astro-
nauts on the moon.

A Saturn 5 rocket, launched from Earth
would boost an Apollo spacecraft into
orbit around the moon. But the entire
spacecraft would not land on the moon
Instead, a small landing craft — called a
lunar module — would separate from the
spacecraft and set down on the lunar
surface. One of the astronauts would
remain on board the spacecraft, keeping
it in orbit around the moon, while the
other two explored and conducted sci-
entific experiments.

When ther work was done, the two
astronauts would blast off in the landing
craft and rejoin the spacecraft. The three
astronauts would then rocket back to
Earth.

Apolio 8 was a test in which the cone
shaped spacecraft was to be put intc
orbit around the moon

Crew members aboard Apolio 8 were
William Anders, James Lovell, Jr., and
Frank Borman

Just eleven minutes after ift-off, Apolio
8went into orbit around the earth, During
its second orbit, the Saturn rocket fired
again, sending the spacecraft toward the
maoon at a speed of 25,000 miles an hour

The crew of Apollo 8 spent Christmas
Eve circling the moon. They marked the
event by reading from the Bible and con-
cludng ther TV broadcast with,
: Merry Christmas. God bless all of
you — all of you on the good earth.” Un
Christmas morning. the Apollo 8 crew
fired the rocket that boosted them back
to Earth

From beginning to end, it was a near-
perfect performance. In 1its 14 /-hour
flight, the spacecraft traveled more than
half a million miles, including 10 orbits of
the moon. A moon landing was to be the
next step

Photograph of the nearly full moon taken from the Apollo B spacecraft



"The Eagle
Has Landed”

TI"IE‘\:’ called Apollo 17 the "ng one.”
It was not just another space flight, not
just. another test. Apollo 717 was going
to put humans on the moon.

The flight of the "big one” began right
on schedule. On July 16, 1969, at 9:32
a.m., bright orange flames and dark smoke
began pouring out of the Saturn 5 rocket
that supported the Apollo spacecraft.
The powerful blast-off battered ear-
drums and made the ground tremble.

Neil Armstrong. Edwin Aldrin, Jr., and
Michael Collins were forced back into
their seats as the giant rocket ifted into
the sky. Within two and a half minutes,
they were streaking upward at 6.200
miles an hour.

After 1: orbits of the earth, another
stage of the Saturn S fired, accelerating
the spacecraft to a speed of 24,245
miles an hour, just enough to tear it from
the earth's gravitational pull and send It
toward the moon.

In thewr four-day journey, the astro-
nauts saw little that was new. They
followed a traill that had been blazed by
Apollo 8 and other Apollo missions.

During this time, the astronauts
checked equipment and systems, carried
out household tasks, and conducted tel-
ecasts for the people back home. "We
have a happy home,” Collins said during
one of the telecasts. "Plenty of room for
the three of us.”

A pilume of flame
signals the liftoff of
the Apollo 11 space
vehicle and the
misswon that put
American
astronauts on the
moon
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A wiew of the rising earth taken from the Apcllo spacecraft. The lunar horizon i1s in the foreground

A tense moment came when the as-
tronauts neared the moon and then went
behind it. For thirty-three minutes, Apolio
17 was out of radio contact with the
earth.

During this time, the astronauts had
to fire a rocket to slow down the vehicle
sO it would go into lunar orbit. If the
rocket failed to fire, the craft would
simply loop the moon and head back to
Earth. If the rocket fired for too long,
they would crash-land on the moon. But
the rocket performed without a hitch,
and the spacecraft swept into moon or-
bit.

After twenty-four hours in orbit, Arm-
strong and Aldrin climbed from the mother
ship, which they had named Columbia,
into the lunar landing craft, Eagle, which
was linked to it. They then began prepar-
ing for their descent to the lunar surface.
Collins, meanwhile, continued to pilot Co-
lumbia in lunar orbit.

On their thirteenth orbit of the moon,
Armstrong fired the rockets that gently
separated Eagle from Columbia. Then
Armstrong slowed the lunar module's en-

gine so Eagle could drop to the moon.
On July 20, the four-legged, spidery
landing craft settled down on the moon's
sea of Tranquility, an open plain. Arm-
strong radioed to Earth, "Houston, Tran-
quility Base here. The Eagle has landed.”

Astronaut Edwin Aldrin descends the steps of
the lunar module Eagle to the surface of the
moon



Loud cheers and frantic applause erupted
at Mission Control in Houston

There were more tense moments on
July 21 when Armstrong and Aldrin were
preparing to leave the moon and had to
fire the ascent rocket in the upper portion
of the lunar module. It had to fire; there
was no backup. It worked perfectly. lifting
Eagle toward a hookup with Collins and
Columbia

Besides the lower portion of the lunar
module, the astronauts left behind other
debris, including their backpacks, boots,
and other eguipment they no longer
needed. They also left an American flag,
a8 plague with President Nixon's signa-
ture, and microfilmed messages from the
leaders of /72 foreign nations — and the

2B

footprints of the first humans to walk on
the moon.

In the years that followed, American
astronauts made several other visits to
the moon. There were, In fact, six moon
landings between 1969 and 1972.

Apollo 17, n December, 1972, was
the last moon mission. The astronauts
of Apollo 17 were Eugene Cernan, Ronald
Evans, and Dr, Harrison Schmitt, a ge-
ologist, and the first scientist to be as-
signed to a space mission. They left
behind a plague that read:

Here man completed his first
Explorations of the moon

December 1972, A.D.

May the spirit of peace in which we came
Be reflected in the lives of all mankind
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On the Apollo 17 mission to the moon, the crew

used mal )
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a small four-wheeied vehucle [seen at rghti

to explore the lunar surface. Here scientist-astronaut Harnson Schmitt examines a lunar boulder

Aldrin walking near
one of the scientific
experiments the
astronauts set up
on the moon s
surface. Lunar
landing craft Eagle

is at right




Living In Space

A close-up of the Skylab space station photogray

solar panels

Beg.-nr:rng in the early 1970s, the
United States and the Soviet Union be-
gan to experiment with manned space
stations that orbited the earth. A space
station is a special kind of satellite, one
in which astronauts can live and work for
weeks or even months at a time

Skylab, the first United States space
station, was put into orbit early in 1973
Nine astronauts in three crews spent
twenty-eight, fifty-nine, and eighty-four
days in Earth orbit aboard Skylab.

The first crew arrived in May, 1973
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yhied against a biack sky

The large rectangles are

docking alongside Skyfab in an Apollo-type
vehicle

Their “house in space’ consisted of a
huge metal cylinder nearly 50 feet in
length and 20 feet in diameter. The cyl-
inder was divided into two floors

The upper floor, used mostly for stor-
age, was ringed with lockers. The lower
floor had three tiny bedrooms, a bath-
room, and an all-purpose room that could
be used as a living room, dining room, and
work area

Each bedroom was a tiny compart-



Astronaut Gerald Carr demonstrates weightiessness dumng Skylab 4 mission

ment, just big enough to hold a sleeping
bag. “Weightlessness is very comfortable
for sleeping,” said astronaut Michael Col-
lins in his book, Liftoff. It's "just floating,
with the light touch of the sleeping bag
helping to prevent one from “straying off
somewhere.”

It's difficult to keep fit n space. On
Earth, when you walk up stairs or run,
your heart and lungs have to work hard
to overcome gravity's pull. Gravity also
helps to keep your leg muscles firm, since
they support your upper body.

In weightlessness, the heart and lungs
grow weaker since they don't have to
work hard. Leg muscles begin to waste
away.

Aboard Skylab, to keep fit. astronauts
had to spend part of each day working on
the stationary bicycle and treadmill with
which the space station was equipped.

The astronauts aboard Skylab found
that their bodies stretched out a bit

without gravity pressing down on them.
Some found they became as much as two
inches taller aboard Skylab than they had
been on Earth.

With three crews of three men, each
occupying Skylab for many weeks at a
time, food for over a thousand meals had
to be stored aboard the spacecraft.
Equipment for conducting several differ-
ent types of scientific experiments also
had to be carried.

There were, in fact, more than 12,000
items stored aboard Skylab.

On Earth, gravity helps keep things in
place. But open a storage compartment
in space, and dozens of objects can sud-
denly tumble out and float away. Astro-
nauts called this the jack-in-the box effect.

While the astronauts found their home
INn space to be comfortable enough, they
complained about the food. It didn't taste
as good as it had when they sampled it
on the ground. The first Skylab crew



Astronaut Jack
Lousma takes a
shawer in the
Crews quarters
during the fiight of
Skylab 3. Water,
which comes from a
push-button shower
head attached to a
flexible hose, must
be drawn off by a
VaC LI

Astronaut Charles
Conrad, Jr., trims
the hair of pilot
Paul Weitz during
their 28-day Skylab
2 mussion. Weitz
holds a vacuum
hose in his right
hand to collect
clippings

Scientist-astronaut
Joseph Kerwin
gives an oral
examination to
Charles Conrad
aboard Skylab 2
Because of
weightlessness in
space. Conrad
aimost stands an
his head




suggested that later crews carry Sauces
and seasonings to brighten up their meals

The Skylab crews conducted many sci-
entific experiments. They used a solar
telescope to study the earth and Its
natural resources. They also studied the
sun. But the chief goal of the Skylab
crews was to study the effects on hu-
mans of long periods spent in weight-
lessness.

Skylab stayed in space for six years

During that time, it circled the eart
39,000 times, traveling nearly one billion
mies

In 1979, on its final orbit, Skylab caused
a brief meteor shower as it broke up upon
entering the earth s atmosphere. A 1/
vear-old truck driver from the town of
Esperance in southwestern Australia
claimed a $10.000 prize from a San
Francisco newspaper for recovering a
chunk of America’'s first space station

On the Skylab 3 mission, scientist-astronaut Ow
of the Skylab space station

e Atk .
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Touchdown,
Columbia

The time: April 14, 1981.

The place: A dry lake bed in the Mojave
Desert of Southern California.

The event. The return to Earth of the
space shuttle Columbia. For the first time
in history, a constructed machine was
coming back from space to land like an
ordinary airplane.

Columbia was born when scientists and
engineers began trying to figure out how
to deliver supplies and equipment to an
operating space station, such as Skylab.
A new spacecraft for each delivery would
cost too much. The solution was a reus-
able vehicle, one that could fly back and
forth between the earth and the space
station over and over again.

The vehicle 1s officially known as the
Space Transportation System. But
everyone calls it the shuttie.

The stubby-winged shuttle, a combi-
nation rocket ship—plane, is like no other
vehicle. It has three main stages:

® An orbiter: an airplane-like body with
delta-shaped wings and three main en-
gines.

® An external tank, which feeds pro-
pellants (Liquid hydrogen and oxygen) to
the orbiter's engnes during the first
stages of flight.

® Two solid rocket boosters. These,
along with the Orbiter's main engines,
provide the energy for hift-off.

At lift-off, the orbiter mdes piggyback
on the external tank. The two solid rocket

At the end of the first shuttie mission, orbiter Columbia touches down on a runway at Edwards Air

Force Base in Cahforma
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The launch uf the f:r'.-:t space shuttle at Kennedy Space Center on April 12, 1981

boosters are positioned alongside the
tank.

About two minutes after lift-off, the
two boosters separate from the orbiter
and return to Earth by parachutes. The
boosters can be used again on another
flight.

Just before going into orbit, the orbiter
releases the external tank. The tank, the
only part of the system that is not re-
covered and reused, breaks up over the
ocean,

After a mission has been completed,
the orbiter enters the earth's atmos-
phere, then lands on a runway lke an
airplane.

By the late 1980s, NASA had devel-
oped a fleet of four shuttles. Named after
famous sailing ships, they were called:

Columbia, named after a Navy frigate
launched in 1B36, one of the first Amer-
ican sailing ships to sail around the world.

Challenger, named in honor of a Navy
vessel that explored the Atlantic and
Pacific Oceans from 1872 to 1876.

l_.n.

Discovery, named after two ships: Henry
Hudson's, which in 1610 sailed in search
of a northwest passage between the
Atlantic and Pacific Oceans; and Captain
James Cook's, a vessel that discovered
the Hawaiian Islands in 1778 and ex-
plored southern Alaska and western Can-
ada.

Atlantis, named after a salling ship
operated by the Woods Hole Oceano-
graphic Institute from 1930 to 1936.

Each of the shuttles was designed to
undertake at least one hundred missions.
Each will travel some 890 million miles
before being taken out of service.

On that April afternoon in 18981, mil-
lions of television viewers in the United
States and perhaps hundreds of millions
around the world watched the final stages
of Columbia's first venture into space.
John Young, the 50-year-old commander
of the flight, was at the controls.

Columbia functioned as a 102-ton glider,
there was no engine to correct Its course

it
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Astronaut Robert Crippen, who piloted Columbia
on the first shuttle mission, takes advantage of
weightiessness to try some acrobatics. Columbia
was in earth orbit at the time

Nevertheless, Young lined up Columbia
perfectly with the runway that had been
marked on the flat, dry lake bed.

Astronaut John
Young, commander
of the first shuttle
flight, on board the
orbrter Columbia,
prepares to make a
logbook entry

Nineteen seconds before landing, Young
dropped the wheels. "Gear down,” re-
ported the pilot of a chase |et.

Then Columbia' s rear wheels made con-
tact. "Touchdown!" said the pilot.

Nine seconds later, the nose wheels
settled down, too. As Columbia rolled to
a stop, a band struck up “"The Star Span-
gled Banner” and from Mission Control
at Johnson Space Center in Houston
came the message, "Welcome home, Co-
lumbia, Beautiful. Beautiful.”

Columbia signaled a bright future for
the space program. It offered many com-
mercial possibilities. It could, for example,
be used to transport communications
satellites into space, and at a cost that
would be far less than launching them by
rocket. The shuttle could even carry sev-
eral satellites aloft at one time.

It could make possible many different
types of scientific research. "The two
great cosmic mysteries are the origin of
the umiverse and the origin of life,” sad
physicist Robert Jastrow. "The shuttle
will give us a chance to probe both.” No
one doubted a new era in space Investi-
gation and exploration had begun

a7



Astronaut
Training

When It comes to working inside the
orbiter, crew members have different
duties and responsibilities. The com-
mander or pilot operates and manages
the orbiter. Payload specialists have as-
signments concerning the cargo the or-
biter is carrying. They may, for example,
deploy satellites from the cargo bay into
space. To move objects into and out of
the cargo bay, they use a 50-foot-long
mechanical arm known as a remote ma-
nipulator system (RMS). Also aboard the
orbiter may be a mission specialist who
conducts scientific experiments.

hip l.:',-’r
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Every member of the flight crew gets
special training. There are courses In
science, mathematics, meteorology, nav-
igation, physics, and computer operation.

There Is also aircraft training, with an
emphasis on landings. on gliding in at high
speed with no power — as the orbiter
does

Each candidate experiences zero grav-
ity — weightlessness — aboard a spe-
cially equipped KC-135 aircraft. They
float weightiessly inside the aircraft.

Training sessions are also held in a
huge tank of water, called a "water im-

\
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i

Wearing a pressurized spacesuit, astronaut candidate Anna Fisher prepares to enter a water-filled

tank to simulate the weightiessness of space

a8



-

Astronaut candidate Frederick Hauck floats freely durng a pemod of weightlessness aboard a KC-

135 aircraft



Astronaut candidate Guon (Guy) Bluford takes part n a trawrung exercise to prepare lwm for a
hehcopter rescue following a parachute landing

g N water
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