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Today, most people have cell phones. Satellite
television is common. Every science textbook has
pictures of Earth from outer space. But just 60 years
ago, none of these things were possible. In the 1950s,
we couldn’t send objects beyond Earth’s atmosphere.
Then, we sent humans into space. We even landed

astronauts on the moon. This was
‘ N 2 time of discovery and great
accomplishments. It was also a lot
of work. Scientists from around
the v orld gathered in the United
States and the Soviet Union.
They struggled, failed, and
lcarrcd. Some made the
nliimate sacrifice. They
gave Lheir lives to the
caus~. Butin the end,
what they acliieved
remains aweson:e!




* What was the space race?

S« What difficulties did NASA
= face sending people to
the moon?

» What does it take to be
an astronaut?
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During World War II, scientists made impressive
rockets. The rockets were powerful enough to launch
bombs into distant countries. But scientists wondered
if they could be used for something else. Were they
powerful enough to be fired into outer space? People
have always been curious about what lies beyond Earth.
f the war, American and Soviet scientists

oward this goal. But the two countries

nd they didn’t trust each other. This
s called the Cold War. Instead of
working t country began to compete.
They both wantedigd'win ghe space race.

THE RACE

The space race between
the United States and the
Union of Soviet Socialist
Republics (USSR) lasted
from 1957 until 1969.



Sputaik 1, he
| man-made sate!’ e

SOVIETS
The Soviets were the people
who lived in the USSR from

1917 to 1991. They formed a
powerful political group.




During the Cold War, the USSR and the United
States built thousands of nuclear missiles. Each
country wanted to have stronger weapons than the
other. They thought this would keep them safe from
- attack. The same technology used to launch missiles
also sends rockets into space. It was a dangerous time.
But eac’ . wiissile that was launched taught us more
aborr now .. ~xplore space.

ies used their space
a dangerous game.

orse —death.
eveloped for the

%) Capture or destroy a @) Pragfice for battles
satellite. in

%/ Determine the number #) '—azf‘
of weapons and planes orbit, e
on the ground.




“What makes the Soviet threat unique in
history is its all-inclusiveness. Every human
activity is pressed into service as a weapon

of expansion. Trade, economic development,
military power, arts, science, education, the
whole world of ideas....The Soviets are, in
short, waging total cold war.”
resident Dwight D. Eisenhower, 1958

a missile test aup .
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On October 4, 1957, Soviet scientists had the
first major success in the space race. They launched
Sputnik 1. This was Earth’s first artificial satellite. It
was the first non-natural thing to orbit the planet. The
United States was caught off guard. It was working
on its own satellite. But it wasn’t ready. Soon, Soviet
scientists liad a string of impressive firsts. The
competitionn was heating up. And the United States
was falling bebind.

FAMoUS FIRSTS

» '\ ’.. i ¥ :; >
First Dog in Space
Laika, November 3, 1957

First Man in Space
Yuri Gagarin, April 12, 1961

First American Satellite
Explorer 1, January 31, 1958
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MINUTES

That’s the amount
of time it took

Sputnik 1 to orbit
Earth one time.
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THE RENNEDY CHALLENGE

“I believe that this nation should commit itself
to achieving the goal, before this decade is out, of
landing a man on the moon and returning him safely
to the Earth.” In 1961, President John FE. Kennedy
issued this challenge to Americans. He knew it would
be hard. But he said, “No single space project will be
more...”" « ressive to mankind.” Setting a goal can
help .eop’ .. “nage their time. It can motivate them.
A- dit ~an wal :them push themselves harder. The
Apollo rog am was designed to make Kennedy’s
idea real.

TEAMWORK LOST
dedt Kennedy wanted to find

to the moon if
~ information

for another 30
years.




WHAT’”
INA N2ME?

The American space
program was named after
the ancient Greek god
Apollo. He was believed
to be the god of the sun,
pulling it across the sky
each day.




KENNEDY SPACE
CENTER

President Kennedy made getting
into space a national priority.
That’s one reason the space
center in Florida is named after him.
Since 1968, the National Aeronautics and
ace Administration (NASA) has launched most

Rocke?” &7 den

Tour the rocket gar - .i to ~omp
the first rockets that pu” NAS .
astronauts in space.

S
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Shuttle Launch
Simulation Facility

' Strap in for a ride in
_Aﬂ‘!’“.‘ *he simulator to feel
' tie sights, sounds, and
aru-t of being launched
ir” . space.

\ 4
Astronaut Encounter

: Meet a retired astronaut and
[ —] find out firsthand what it’'s
.=m like to be in space.

Ha'n/nliimsin
=y Rl

Check out gear
from past missions.
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Getting to space is not something one person
can do alone. Thousands of people worked on the
space programs. Some traveled into space. Others
worked on Farth to design the shuttles. They looked
for ine saicst way to explore the solar system. The
USSR and (he United States both needed engineers
to desigi: the space ships. And they needed pilots to
fly them. It tnc United States, these space travelers
were called astrorauts. 111 the USSR, they were
known as cosmo:iatis.

JOGS
IN SPACE

Laika may have been the
bravest dog in the world—or
the solar system. She was the

first living creature to orbit
Earth. The Soviets launched her

in 1957. But she died during the
trip. The first dogs to orbit Earth
and return safely were Strelka
and Belka. They were sent
into space in 1960 and
parachuted back.
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FlRST HUMAN IN SPACE

What did the first man in space feel
10 seconds before launch time? Was
he terrified? No human had ever
been in space. Did he wonder if he
would die?

nched him into
tok 1 capsule




What does it take to be a cosmonaut? The first
male cosmonauts were military pilots. Valentina
Tereshkova was the first woman in space. Before
that, she was a factory worker. But she had a taste
for adventure. That is an important quality for
those blasting into space. In the USSR, thousands
of peoplc applied to become the first person in space.
Twen?y were chosen for testing. They were tested
physically ana mentally. Above all, they needed to
stay calm io stressful situations. Yuri Gagarin was
chosen vecause be siayed calm through all the tests.




SPACE FASHION
Astronauts wear suits that protect them
from the extreme temperatures of
space. The suits have life-support
systems built in and protect against
space dust.

o
Noril'sk

IN CASFE

Russia, formerly part
of the USSR, is a large
country with many wilderness
areas. In these places there are
wolves, bears, and other animals.
Cosmonauts were each given
a hunting knife to take with
them —just in case the capsule
landed somewhere with
dangerous creatures!




LHERIGR IS TIUEE

In the United States, the first seven astronauts were
military pilots. Before going into space, their job was to
test new planes. They had to go through a lot of training
and testing. No one was sure what space might be like.
NASA wanted the astronauts to be ready for anything.
The astronauts needed to be able to fly complicated
They had to be able to stay calm in a crisis.

s were tested for physical fitness. They would
ed toyfollgw difficult orders.

‘u

,

a‘,1 the orlgmal seven NASA astronauts ’£
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HERO
TRAINING

Astronauts don't just fly
spacecrafts. They are national
heroes. They must learn how to
answer questions from reporters.
The government does not want
them to say anything that
might make the space
program look bad.

Many astronauts had impressive careers after
they returned from space. John Glenn, the
first American to orbit Earth, became a US
senator. A dozen years after his 1969 flight to
the moon, Alan Bean became an artist. Many
astronauts stayed with the space program to
teach new crews. Others became business
leaders or teachers.




Do YoU HAVE
WHAT IT TAKES?

Less than 1,000 people have
been chosen to be astronauts.
Astronauts must have the right
skills and personality for the job.
Use this quiz to find out if you’ve got what
kes. Give yourself a point every time you

you’re on your way to becoming an
t, don’t worry! You have plenty of

Start here!

A
A >

Do you enjoy learning new .r7.gs? l

yes no

| f

B

Are you good with maps and directions? |

yes no

v

Are you good at math and science? |

yes no







The space programs needed people with a variety
of skills. Teams of engineers designed the spacecrafts.
Wernher Von Braun led the team in the United States. He
had designed rockets for Germany during World War II.
love was exploring space. He led the United
ogram until 1970. In the USSR, the

as kept secret. But

Vasily Mishin was@ne
His diary provides in§




BRAUN
AND DISNEY

Wernher Von Braun and Walt
Disney worked together on
three educational movies about
space. Von Braun wanted to get
the public excited about space
exploration. He thought
Disney could help.

-~
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The early space programs were dangerous. The
teams were pushing themselves. They wanted to be
the first at something no one had tried before. Both
countries had many setbacks and heart-wrenching
losses. But they kept working toward their goals. The
Soviets hoped their N1 rocket would take people to
the moon. But on July 3, 1969, the rocket exploded on
the latiach »ad. This was one of the largest explosions
in history. It acstroyed the launch pad. After this loss,
tie United “tates team was able to beat the Soviets to
the moo:

Janud
The Apollo
fire swe
capsule.

March 23, 1961
Valentin Bondarenko
was killed in a fire while
training.

26
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VladimiriGefarovaw@sikilled
when the pag@ehute/on his
space capsule didaft opes
on reentry into Earthi§
atmosphere.’

The Soyuz 11 crew died when
a valve on their craft opened
as they came back to Earth.
All the oxygen escaped into
: space, and they suffocated.

Yuri Gagarin, the first
an in space, was killed
in a traifihg crash.



It is rare, but people still die on space missions.
On January 28, 1986, the space shuttle Challenger
exploded. All seven astronauts on board were killed.
On February 1, 2003, there was another tragedy. The
shuttle Columbia broke apart. Again, the entire crew
was killed.

It i- always a risk to fly into space, so why do
peo .e do ¢’ .'ome astronauts complete the training to
e (nre;pec . Cchers want to learn about space. They
want t¢ helr us find ~ut what is out there. Each person
has his or her _ vn r :rsonal reasons. And each reason
is in some way no. e.

VM OON
ViEMORIES

In their visit to the
moon, the Apollo 15 crew
left a small memorial
to astronauts and
cosmonauts who had
lost their lives.
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TEACHER IN SPACE

Christa McAuliffe was one
of the crew members on
Challenger. She was going
to be the first teacher in
space. NASA chose her to
get children and teachers

/APOLLO 13

I Apollo 13 was supposed to go to the nit

‘ never made it. An oxygen tank exploded in space.

| “Houston, we’ve had a problem,” astronaut John

. Swigert reported calmly. It was a disaster. But

I the astronauts worked with people back home.
They stayed focused on fixing the problem, and

the entire crew made it back safely. This is an

example of why NASA looks for people who can

work well in a crisis.




Setting foot on the moon changed the way humans
see Earth. From the ground, our planet appears
large. But from space, Earth looks like a big, blue
marble. And marbles—even big ones—are not that
big compared to everything else. Seeing Earth from
far away had a strong effect on astronauts. Looking at
Eartli frorn space, they felt connected to the universe
in a way they had never felt on Earth. They saw how
small and precious enr planet is. This understanding
of Earth is callcd the overview effect. NASA
psychologists used the rlirase space euphoria
(yoo-FAWR-ee-u") to describe it.




finger it Wwould crumble 3

“The Farth reminded ys of a Christmas
tree ornament hanging in the
blackness of Space. As we got farther
and farther away it diminished in
size. Finally it shrank to the size of 2

marble, the most-beautifyl marble you
ful, warm,

-

can imagine, That beauti

living object looked so fragile, so
delicate, that if you touched it with 3
nd fali apart,
Seeing this has to change a man... »"

—James Irwin, astronaut




BEING
THERE
Many of the planned space
missions of the future will
use robots instead of people.
Why do you think robots are
preferred over humans for
future space travel? Do you

think we lose something
if humans don’t make
the trip?
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EARTHR{SE, FHEAPICTURE

Earthrise is the name of a fagifousgphotogkaph of Earth rising
over the moon. The followingg€onvegsation took place
between astronauts Frank Borman and Wjlltam Anders just
before the picture was taken. Back them’there was no such
thing as a digital camera. Cameras us&d rolls of film.

Borman: Look at that picture
Earth coming up.

Anders: Hey, don’t take that, “

Borman: (laughing) You got a co
| ._._ Anders: Hand me that roll of co

s
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On July 16, 1969, Neil Armstrong, Buzz Aldrin,
and Michael Collins sat strapped in Saturn V. They
were about to make history. This was the Apollo 11
space mission, and their rocket would take them to
the moon.

Four days later, Aldrin and Armstrong climbed
into the Eagle lunar module. They headed to a spot
on t'ie moon known as the Sea of Tranquility. They
radioed, “Houston, Tranquility Base here. The Eagle
has landed.” Back on Earth, the crew roared with joy.
They had m2¢ it to the moon!

%

o=
= i CUT iINS
e IT CLOSE
cals There were only 30
'E, = ‘-_ seconds of fuel left in the

Eagle when Armstrong landed
on the moon. If it had taken
him a few seconds more to
land, they would have
had to abort the
moon landing.
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THE BACKUP CREWN

Actors have understudies in case they can’t
perform. The Apollo astronauts had backup crews
for the same reason. These astronauts had to train
just like the main crew. They had to be ready to
take over if they were needed. They worked just
as hard as the main crew, but none of the backups
ever made it to the moon that summer.




PERFECT TIMING

Getting to the moon was no easy task. Every part of
the journey was planned and plotted ahead of time.
Astronauts knew what to expect each step of the
way. And the timing had to be just right. Bad timing
could lead to a catastrophic mistake. Every piece of
equipment and every person had to be in the right

at the right time. If they made a mistake, they

*, landing site




Why are parts of Earth and the
moon in shadow?

What is the difference between
the yellow and the blue lines?

Why might the launch location
ddouchdown location on Earth

.. _ the moon
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The spacecraft that went to the moon didn’t come
back in one piece. Most of the spacecraft stayed in
space. It had been built in sections. Each section
played ar important role in the mission. Once it was
used, *’.at part of the spacecraft wasn’t needed. The
on)” part )re. irn with the astronauts was the small
comm:ad iodule.

Er gine ¢

Higk .émpeérat' cs and
ressure in oY cnr ne
IJ

performance




Anatomy of a Moon Recket

Launch Escape System

In case of an emergency, this
top-mounted rocket allows

the crew to escape from the
rest of the rocket quickly.

Conimand Module

The astronauts lived in the command
module. This was the section that
returned them to Earth.

Service Module

The service module had the astronauts’ food, fuel,
oxygen, and supplies. It stayed with the command
module until it. was no longer needed. Then, it
burned up in‘the atmosphere. The command and
service modules orbited the moon but did not go to
the surface.

Lunar Module

The lunar module was designed to land on the
moon. lt-had two parts. The landing stage stayed
on the moon after the astronauts left. The upper
stage flew back to the rest of. the ship.
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On July 20, 1969, Neil Armstrong became the first
person to step onto the moon. On Earth, 500 million
people watched. The astronauts were on television.

It was thrilling! Armstrong announced, “That’s one
small step for man, one giant leap for mankind.”
Between 1969 and 1972, there were six successful
moon missions. In all, 12 people have walked on

the moon.

WATCHING
FROM HOME

Imagine sitting in your living
room with your family watching
Neil Armstrong step out onto the

moon’s surface for the first time. How

would you feel? Many people were
inspired. They were amazed at
what humans had accomplished.

And they began to dream

about what might
come next.

)




MOON PLAQUE

The Apollo 11 crew left a plaque at their
landing site. It reads:

HERE MEN FROM THE PLANET EARTH
FIRST SET FOOT UPON THE MOON
JULY A.D. 1969
WE CAME IN PEACE FOR ALL MANKIND




THE MAN IN
THE MOON

Most cultures have stories that
explain the way the moon looks.
Some thought the dark spots were
oceans on the moon. Others thought
the moon looked like a face. People from
und the world have said they see the outline of

The oldest parts of the moon
i are the light-color areas. They
el formed from cooling magma.

The light-color areas |
have craters and basins. ]




In

You see
?

the Moon

o
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Throughout history, people have explored new
lands. They had no idea what they would find. But
they wanted to know more about these places. It’s the
same for astronauts, perhaps the greatest explorers
in history. They had no idea what they would find in
space. But they knew they wanted to learn as much
about it 2 possible.

The moon is covered with leftover experiments.
Discarded ~quipment from Earth still remains. Flags,
lunar modules, and probes lie there. Some astronauts
left behind inemcitos. One of the most useful tools
that astronauts icft on the moon was a laser reflector.
Scientists on Eart!i cani shiine a laser at the reflector.
Then, they measurc now lorg it takes for the light to
bounce back. Using tli. ref'cctor. they have learned the
moon is moving away froa Foth. 1@ moves slowly at a
rate of about 1.5 inches eacl: yeai.

CLEARINC
CusTOiS

When the Apollo 11 astronauts
returned to the United States
they signed customs documents,
describing what they had brought
back from the moon. The form

says their cargo was “moon
rock and moon dust samples”
and is signed by all three
astronauts.

.....




A LASTING IMPRESSION

Apollo 16 astronaut Charles Duke left a photo
of his family and a medal in a plastic bag on the
surface of the moon. The astronauts also took
samples of moon rocks and soil. They brought
them back for scientists to study.
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WHAT'S NEXT?

The first trips to the moon were only the beginning.
The universe is vast. There is so much to learn and
explore. There was never any problem thinking of new
things to try. The only problem was figuring out which
things to try next.

TRAFR@& JAM

Right now, there arglabodt 8,000
satellites orbiting Earti¥” Most of those
are “dead” satellites or debris® Bert
about 560 of them are op€ratiénal,




HE AGE OF SATELLITES

Sputnik 1 kicked off the space race. But it was
only the first of thousands of satellites to be launched
into orbit around Earth. Today, satellites let us make
phone calls to most places on the planet. They keep
track of the weather and do research. They help
people on Earth navigate in cars, planes, and ships.

WHAT DID
SPUTNIK DO?

Sputnik 1 didn’t do much.

Mostly, it just sent out a
radio wave. Here on

_ Earth, it sounded like a

; simple “Beep!”




SEACEISHUTTLES

In movies, people often take off and land on planets,
using the same ship. When the space shuttle Columbia
launched on April 12, 1981, science fiction became
science fact. Space shuttles could go in to space and
come back again. Before that, every mission required
a different spacecraft. Shuttles were used to launch

hey carried pieces into space to create a space
ey helped scientists do a lot of research.

THE LIFE OF SPACE
SHUTTLE ATLANTIS

Number of Missions: 33

Time Spent in Space:

306 days: 14 hours: 12 minutes: 43 second

| First Flight: Last Flight:
== October 3, 1985 July 8, 2011

o



ALL GoOoD
THINGS COME
TO AN END

After 30 years, the space
shuttle program ended. The
final mission was flown
by shuttle Atlantis in
July 2011.




Space stations are large satellites. They allow
astronauts to live and work in space for long periods
of time. This lets scientists do experiments that take
more time. The astronauts even perform tests on
themselves. Doctors study their vital signs to see how
humans survive in space. Space stations are usually
sent up into space in pieces. Then, the pieces are
attachcd. Many countries work together in the space
st2tions that oihit Earth.
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cosmonauts from 15
nations have lived on




INSIDE THE ISS

The International Space
Station is the largest spacecraft
ever built. Itis also the most
expensive. NASA coordinated
with countries around the world
to build it. Up to six scientists can
live on it full-time. To date, it has been

occupied by at least 1 human for the last
years.

SPACE
TOILETS

In space, even the basics
need to be thought through.
People can’t just sit on a toilet.
There is no gravity, so they (and
their waste!) would float away.
Toilets on the space station have a
bar that keeps astronauts strapped
down. And they use suction to
make sure everything goes
where it needs to go!




It took more than 15 countries working
together to build the space station.

Check out the diagram below to see .
when and where each piece was built.

Zvezda ol
Russ_ia, 2000 *:%f_-'-

v" Canadarm2 .
Canada, 2001

o kino
Harmony Node Japan, 2008
United States, 2007 %

The ISS is the size of a football field
and weighs 861,804 pounds. It has
more room than a five-bedroom
house and includes two bathrooms,
a gym, and laboratories.



The first space station was the Soviet Union’s
Salyut 1. It was launched in 1971. The first American
space station was Skylab. It was also the largest craft
ever put into orbit. But Skylab was damaged in its
launch, so it was only used for three missions. In 1986,
the Russians launched Mir. It was used until 2001.
China latnched its first space station in September
2011. <he Tiangong 1 will be the first of several
sections. ‘Vhei all the pieces are in place, multiple
spaceships will be able to dock at the same time.

Scientists use spacCe stati@
study our planet in ways thg

possible anywhere else.

Growing special crystals in Telescopes record
zero gravity may lead to changes in Earth'’s
faster computers or new weather and study

ways to fight diseases. the big picture.







A GIANT LEAP

The 20th century took
humankind “one giant leap”
forward in space exploration.

The space race challenged us
to work hard, learn more, and get
to the moon no matter what. Sacrifices
ere made, human and animal lives were lost,

from around the world learned to work
ur_history in space is brief, but it’s marked

with amazifig ﬂ What will we accomplish next?

Only time will te

F
W
) President
} Kennedy asks the
” United States to land
\ E a man on the moon
¢ : within the decade
o "
o : Yuri Gagarin
" L

becomes the first
man in space.

Soviets launch
Sputnik 1, Earth’s first
. artificial satellite.



The lunar
module Eagle lands

Neil Armstrong
becomes the first
_ human to set foot on
; the moon.

Valentina
Tereshkova becomes th
. first woman in spaca.

The USSR
launches Salyut 1
the world'’s first

Columbia, the
first reusable shuttle
lands safely.
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assassinated—murdered a government official or other
public figure

astronauts—space travelers from the United States, also
a general word for space travelers

catastrophic—disastrous

Cold a time period between 1945 and 1991 when

d the United States were enemies but not

ly Yighting each other

cosmonauts=spaceravelers from the USSR or Russia

customs— ent agency or procedures for

horizon of the mo

magma—a hot fluid ben planet or moon’s

crust
mementos—objects kept as remindegof past events
missiles—objects that are thrown, t, or la d to hit

something at a distance

module—a complete piece that is part of @bigg
structure

operational—able to function

overview effect—the change that happened in*people’s
attitudes when they were able to see Earth from space
for the first time

rockets—spacecrafts that are powered by a rocket engine
with gases that are released from burning fuel

satellite—an object that orbits Earth

58




Soviet Union—a country that existed across Europe and
Asia from 1917 to 1991; also known as the USSR

space euphoria—a feeling of happiness and connection
to the Earth and its people caused by seeing Earth
from gQuter space

space the competition to be the first country to

iev in space exploration

ce shu kind of spacecraft that can return to

Earth andibe reusg

space sta
months at a tif¥
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