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Introduction

It is April 1970.You are an American astronaut about
to climb into a spacecraft and fly to the Meon. You
have been training for years for the chance to take
part in this mission.You watched two members of
the Apollo 11 crew, Neil Armstrong and Buzz Aldrin,
become the first people ever to walk on another
world. They landed on the Moon in July 1969.They 7
were followed by Charles Conrad and Alan Bean '
of the Apollo 12 mission in November that year.
The whole world watched them explore the Moon
on television.
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Now it is your turn.You are a member of the
three-man crew of Apollo 13. Some people

think that 13 is an unlucky number - you don't
know it yet, but Apollo 13 will be an incredibly
unlucky mission. On your way to the Moen, your
spacecraft will suffer the most serious accident
to happen during a Meen-landing mission. It

is so sericus that no cne knows if you will be
able to get back to Earth.Your fate depends on
hundreds of engineers on Earth working out
how to get you heme safely

You wouldn't want to be on Apollo 13!



Practise makes perfect

The whole crew practises everything
that you will have to do during the
mission,You do it over and over again
until you could do it in your sleep.You
train in simulators that look exactly
like the real spacecraft. The mission
controllers keep you on your toes

by surprising you with all sorts of
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emergencies to see how well you deal
with them. If you're going to make

a mistake, it is better to do it in the
simulator than on the way to the Moon,
By the time launch day comes, you have
to know the spacecraft inside out, be
able to fly it perfectly and know what to
do in any situation.

Dress Aeheorsal

You prectise how to move
cround in your bulky
spocest and use the

tocls you will be using on

the Mooa’s surfoce.

Flying Spider
You proctise fiying
a pader-liko jet-
creft dosigned to
fly exacely l&e
the Agallo Lunar
Meodule

Weightlessness
is sinuleted in ¢ training aercplane
(left). So many pecple get cirsick in this
plane thet 2 nicknamed the Vomit
Comet

On the Moon

you will weigh one sixth os much o3 ‘

you weigh on Eorth becouse the Moon

has less gravity You're hung sidewoys so \
that you con see what it's like to weigh
o lictle (right)

Underwoter

You proctise making spocewals ina
huge water tank (left) The upift you
gez from the woter provides the closest
thing to weightlessness on Earth

Bug Alert!

Someone the crew works with catches
measies. To avoid becoming il in space,
one crew member with no immunity to

it is reploced two doys before laswnch




The Apollo spacecraft

The week before the launch, you visit
the giant Vehicle Assembly Building at
Cape Canaveral, Florida, to watch the
Apollo spacecraft being hoisted on top
of its rocket. The spacecraft is made of
three parts, or modules: the Command
Mcdule, the Service Module and the
Lunar Module. Every Apollo crew gives
its Command and Lunar Modules
names. For Apollo 13, the Command
Mecdule is called Odyssey and the
Lunar Module is called Aquarius.

The SaturnV is the biggest rocket
ever to launch people into space. It is
actually three rockets, called stages,
standing on top of each other. As each
stage uses up its fuel, it falls away and
the next stage takes over.

GIANT LAUNCHER

The huge SeturnV rocket 1tends
111 metros from the base of its fiest.
stoge ongines to the tip of the Apolio
spocecrcft at the top It will be lounched
13 times ond is successful overy tme
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Crew couches

/ HOME FAOM HOME
You will trevel to the Moon inyide the
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\ \ , Command tiny Command Module. k is the only

\_ - " Module part of the Apollo spacecraft that wil
! ' return to Eorth, kk measures oaly 32 m
high and 3.9 m wide. For most of the
journey, it is connected to the Service
Module. The Service Modulo cormtans

fuel cxygen end the rocket engine thet

blasts the creft back from the Moen to
Earth. The Lunar Module is designed

10 land two astroncens en the

Crowler
transporter

Service Module
LAUNCH PAD

The rocket and pacecraft sisting on
tholr mobile lounch plotform waoghs
4,800 tonnes. This is slowly corried out
to the lounch pad by the world’s biggent

Adoptor

traniport vehiclo
Lunar Module



Launch day

IWAHEY, WAHEY!

hewurs and 17 mirnstes

before lourch

afy 33

The fught doctor grves

you ¢ final once-over four
hours and two minutes
before lounch 1o make sure
you are n top condtion

At ‘eggs-actly’ three
hours ond 32 minuces
bofore lounch, you
have breakfost -
steak, eggs, orange
pice, coffee and toast
~ and then put on
YOur 3pOCesut.

suImnG ve

The various parts of the spacessn are put on in order.
Electrodes (1) are glued to your chest to monitor your
heartbeat. Underwear — a pair of ‘long johna' (2) — is the
first loyer next to the skin. Next. you pull on the spocesuit

teggs, peth your head through the neck ring and pufl on the

body and arms (3)
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You are colled precisely four

Countdown to takeoff

Launch day has arrived. It is 11th April
1970.Your 400,000-kilometre journey to
the Moon begins a few hours from now
with a trip into orbit around the Earth.
While you and the rest of the crew go
through your preparations for takeoff,
a team of engineers gets the spacecraft
and its mighty rocket ready for you.You
can't waste any time. Everything, from
filling the rocket’s fuel tanks to having
your breakfast, has its own time slot in

the carefully planned countdown. It’s too

late to change your mind now!

JnoorY CAP

This soft cap (4) containg earpieces
end ¢ microphone for redio
communications. A clear fishbowl'

end gloves lock onto metal rings ot the
ends of the sleeves (6)

helmer (S) locks onto the top of the suit

I'm suited up
and ready to geo! /

Warwch

ALl ABORRD

Precisely theoo
hours and seven
minwtes before
leunch you board
the crew transfer
van You arrive at
lounch pad 39A 12

minutes later.

GoING vP

You toke o I#

to the top of the
lowunch tower, walk
ocross the occens
orm, irto the
white room next
to the Commeand
Module. The team
is waiting for you



When the countdown reaches zero,
you start a 12-minute rollercoaster
ride through Earth’s atmosphere to
space.As the rocket leaves the launch
pad, the time on the clock at Mission
Control in Houston, Texas, is 13.13!
Pictures of the scaring rocket and its
flight path appear on a big display
screen at Mission Control

¥

The “T° Timeline

[ minus 3 minutes, | seconds

The SaturnV rocket is given the finag
\ command that starts £3 outomage

[ minus 8.9 seconds
The first-stage engines fre,
The rocket is held down on the lasach
pad until oll five engines
are running. 4

tero
Apole t

Y lounet
pad

o s o LIE T OFF]

Apollo 13's bad luck first strikes when
one of the rocket engines shuts down
wo minutes early For a few mements,
you don't know if Apollo 13 will make

it into space. The remaining engines

fire for longer to make up for the fault.
Engineers at Mission Centrol check that
seot ¥ yow L 1o like 6 COTK there is encugh fuel left to send the

' 4 tve Con o SR spacecraft to the Moon

T *3 minutes,

0 seconds

The lounch escope tower's
rockets fire, carrying the
tower and HOost protective
cover awoy from the top of

tho pocecroft

T *2 minutes, i
G4 seconds /
The empty first stoge Solls “' A
awoy and 2 seconds later
the second-stoge engines




Goodbye Earth

The spacecraft checks out fine, so you
get the go-ahead to fire the third-
stage engine and head for the Moon

The engine boosts your speed from

28,000 kilometres per hour (kph) to the

40,000 kph needed to break away from
Earth’s gravity. Once you are safely on
your way to the Moon, there is a very

important job to do

The Lunar Module is packed away inside
the top of the rocket, underneath the
Command and Service Modules (CSM)
The CSM has to be separated from the
rocket and turned around so that it can
pull the Lunar Module cut. This delicate
manoeuvre requires pinpoint flying

Nothing less will do.




Living in a tin can

Being an Apollo astronaut sometimes
feels like living inside a tiny tin can.

You have to get along with two other
people in that small space for more than
a week.You have to get used to noise

all the time too.The spacecraft is never
completely silent. There is the hum of air
pumps, voices on the radio and the sounds

of other crew-members moving about. The
temperature is kept at a steady 22°C, so once
you're in orbit, you can take off the bulky
spacesuit you wore for the launch and put on
a more comfortable flight suit. In orbit you
experience weightlessness and can just float
around inside the spacecraft.

JPACE FOOD

normal’ food Maost spoce
food is dried to seve
weight n the spocecrait
{left). You add water to

make it edible

GOING T0 THE TOILET

Theoe astronawss produce
a lot of urine during
a muson To save weight, it o

dumped overboard (right)

where you're
floating!

THE BARBECUE ROLL

The spececroft sping constantly

vory slowly 10 that it is hected

everiy by the Sun (left)

TV STAR

You presern television
reports, or telecasts, from
the spocecraft to show
viewers how the flight s
going (right)




Houston, we've had a problem

On 13th April,Apollo 13 is 329,000 km away from Earth. Each day
the Moon looks bigger through the Command Module windows.
Mission Control asks you to turn on fans inside the Service Module's
oxygen tanks.As soon as the switch is hit, you hear a loud bang.
You watch your instruments in horror.The spacecraft seems to be
losing oxygen and electrical power.You struggle to understand
what has happened. Mission controllers on Earth

can't believe what they see on their

computer screens.

Disaster strikes

. THE Joul

You hear o bang
and the spocecraft
shakes violently
You think it mught
have been hit by
yace

Z. ALARMS

Go off n the
wpacecraft ond ot
Mission Comtrol
You wotch your
lr‘ﬂr;l'vwr'\» 2]

& bolwf

3. WHAT'S HAPPEMING? G. 6AS ESCAPE J. 1L05ING POWER

Mission comrollers think their You look through o window and see Your instruments show that the
computers have gone crazy Ther something spraying out into space. It Command Module’s fudl cells are losing
screens don't seem to make sense must be oxygen'

6. move oum

N
. 7
You quickly power down the Command Module ond ..\UHAT HAPPENED?
move into the Lunar Module so that you can use its o Later, it is discovered thot an electricol foult blew up an
and electnony oxygen tank and .‘jqr".’)gqc oquipment in the Service Module
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Failure is not an option

At Mission Control, the flight director
tells everyone to find a way to get the
crew home. He shouts, 'Failure is not
an option!" Ground controllers and
engineers immediately start discussing
what to do. Some of them want to turn ,
the spacecraft around and bring it b 3 / N \

.

straight back to Earth. Others want

to let the spacecraft keep going Those are our options,
gentlemen. Let’s get
those astronauts
home safely.

and use the Moon’s gravity to
swing it round and back to Earth.
This option would take longer. The
long way would be less risky, but
no one knows if the spacecraft’s
oxygen and electricity will last
long encugh. You keep calling
Mission Control to ask for their
decision, but they're still working
out what to do for the best.

Option on

a U.vurn end comes




Cold, wet and stuff;

Keeping warm is not as important as getting A wee
home alive, so the spacecraft heaters are

switched off to save electricity. The temperature pIOblem!
falls to just above freezing. Moisture from your The .
breath condenses on the cold instrument panels,

walls and windows. The whole spacecraft is

wet. It is dark too, because most of the lights

are switched off, It gets very stuffy — the Lunar

Module was designed for two astronauts, not

three, so it can't purify the air fast enough.The

breathed-out carbon dioxide in the air rises to a

dangerous level. If it continues to rise, you will lose
consciousness! You have to do something about it.

A bit of do-it-yourself

e —
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Lost mission

If everything had gone as planned,
Apollo 13 would have landed on part of
the Moon called Fra Mauro. Apollo 11
and 12 landed in the Sea of Tranquillity
and the Ocean of Storms. The ground
there was flat because lava had flowed
over it. Scientists wanted samples of
older rocks from the hills and mountains
that hadn’t been covered by lava, but
these places are more dangerous to
land. The earlier missiens proved that
astronauts could fly the Lunar Module
manually and choose a safe landing
spot. It was decided that Aquarius from
Apollo 13 would land in the Fra Mauro
hills.

SPACESUIN

The spocesuit you would have worn
on the Moon (right) has extra-tough
gloves, boots and a visor over the
helmet 1 keep your head cool You
would also have worn a backpack with
oxygen and a rada

s 3 2 \
7~ What a fantastic

A view!

If nothing
had gone
wrong...

b
-
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Lunar Module

ommand and Service

C
Module (CSM)

Going home

Remember to G103

. . A Modl,"c
You receive new instructions from MCO’*'““WW
i — hacch before Y
Mission Control. You are to fire the ok the Lund

Module ond cost 1t
odf'k' Qhaw-ﬂc
' be sucked OAR

into space’

@ would’ve been

a great place to
visit.

Lunar Module’s descent stage engine
to change course. If it works it will
send you around the Moon and back
to Earth.This engine was not designed
to be used like this. It is the engine that
would have slowed the Lunar Module
down as it approached the Moon’s
surface.The engine has to be fired
before you reach the Moon and again
just after you reappear from behind it.
While you are behind the Moon, you
are out of contact with Mission Control.
If something goes wreng, no one can
help you.

LWHAT A LiEwe

You gaze out of the Lunar Module’s

GO0DBYE LUNAR MODULE

You power up the damg, cold and dark

BUAN 2

unar Module

NERVOUS WA

As the spacecreft disoppears behind the  windows ot the Mocn s you fiy over You fire the 1 Command Module and prepere for

Moon, everyone in Mission Conered can your landing site at Fra Maura Then engne agan for four minutes  your return to Earth.You cest the Luncr

only wait and hope thee the burn (the Ecrth ships cut of sight as you fiy behind 10 speed up your recurn flight  Module adrife (right) ead soy goodbye

fining of the engine) has gone well the Moon to Earch (cbave).  to the craft thot acted as your Meboat

Handy mnt/

BuRN |

The Luncr Module
engno fires
pecfectly for 35
weconds, speeding
|;.‘l:. on L”H.{ *';Xl,

behind the Moon

FIRST SIGHT
When the Service
Module is finally
ot odrife, you
Gasp as you cench
your firse sght of
the damage (left)
The explotion has
blown out one
whaole side, from

Lo 1o bottom
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Boost protective cover The cover that
protected the Apollo Command Module
during launch.

Burn A short firing of a rocket engine
to change a spacecraft's course.

Canisters A container, usually made of
metal.

Cape Canaveral A place in Florida,
USA, where the John F. Kennedy Space
Center is located. Many space flights
are launched from there.

Carbon dioxide A gas that is breathed
out by people.

Command Module The cone-shaped part
of an Apollo spacecraft, where crew lived,

Crawler transporter The giant vehicle
that moved SaturnV rockets from their
assembly building to the launch pad.

CSM The Command and Service
Meodule, a spacecraft made from the
Command Module and Service Module,
linked together.

Fuel cell A device that uses oxygen and
hydrogen gases to make electricity and
water.

Gravity The force that pulls everything
towards a large object such as a planet
or moon.

Hatch A doorway in a spacecraft.

Heat shield The part of a spacecraft
that protects the rest of the craft from
the heat of re-entry.

Launch escape tower A rocket designed
to fly the Command Module away to
safety in an emergency during launch.

Lava Molten rock that flows out onto
the surface of a planet or moon.

Lunar Module The part of an Apollo
spacecraft designed te land on the
Mcoen.

Manually Done by hand instead of
being done automatically by machines.

Mission Control The building where
the space flights are monitered and
managed.

Orbit Te travel in a circle around a
planet or moon.

Oxygen A gas which humans need

to breathe. It was also used to make
water and electricity, within the Apollo
spacecraft.

Particle An extremely small piece or
speck of something.

Recovery ship A ship sent to where a
spacecraft is expected to land to pick
up the crew.

Re-entry Coming back into the Earth’s
atmosphere from space.

Service Module The part of an Apollo
spacecraft that supplied the Command
Module with oxygen, water, electricity
and rocket power.

Simulater A machine made to look like
a vehicle, such as a spacecraft, used to
train pilots.

Stage Part of a larger rocket with its
own engine or engines, that falls away
when its fuel is used up.

Thruster A small rocket engine used to
adjust the position of a spacecraft while
in space.
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