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Escape from Gravity

Before we can travel in
space men must escape from

gravity. Outside the FEarth’

gravity we can enjoy the free-

dom of space until we pass intc

the gravity range of somi ot

planet or satellite.

Gravity pulls us bac‘
Earth whenever we try to leave
it. This happens when we Jump
and it happens when WU ﬂy
plane. Most of the po -

by a plane’ s englne s “‘f‘eeded‘:~a

to keep the plane in th

fighting against the power of
gravity.

A plane also has to push
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through the Earth’ s atmo-
sphere. This too needs the
strength of a powerful engine.
We can’ t see the atmosphere
but it is all around us. It pulls
us back. Strong engines lose
their strength as they push

through the curtain of atmo-

sphere. But at last the strongesT
engines push out of gravity and
out of the atmosphere arotind
us. They have reached fr
Nothing holds them back. |

can move on without engines

y

Their engines are neededaqnly
for changing direction. .

There have Been ma
plans for making thié :
the freedom of space: SCI

used to think that guns Could

shoot us into space. Jules Verne
used this idea in the book he
wrote with the title From the



Earth to the Moon. But he forgot
that the shock of the shot would
kill the people in the space-
ship.

In about /900 a Russian 1900
teacher called Konstantin Tsi-

olkovsky thought of something

which made space travel poss‘
ble. He had an idea for usmg
rockets instead of familiar-aero:
plane engines. He prove
fact that this was possibl
Tsiolkovsky has the right “Vto‘ the
title of father” of space travel
In America another man‘ won
this title at the same tim . Th N
was Robert Goddard. and e aISO L

worked with the samie de‘

proved that rocket travel was not

an impossible dream.
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What was important about
rocket Why were they neces-
sary for space travel

The great power of a rocket
comes from the fuel that it car-
ries in its own body. The engine
of a plane uses the Earth’ s at-

mosphere to help burn its fuel.

A rocket doesn’ t need the"‘

Earth’ s atmosphere. Its fuel is
made of several gases packed
inside its body. These
start burning inside the roc
When they burn they try té pu
out. They look for a Ways‘fo‘fe}es-

cape. The only way. \0" ‘
through a small hole 1 m the back

of the rocket. The..
pushes through this* ‘

great force. It rushes out bumn-

ing with a fierce flame.
The backward kick of the

flaming gas pushes the rocket



forward as fast as the flash be-
hind it. As the flame roars the
rocket is lifted into the air. It is

a grand and terrible sight.

Of course the first rockets

were not very grand. They were

small and weak like Chinese
fireworks which were in fac
the first real rockets. The burn
ing fuel of these rockets gave
little flash and pushed the
the air. There was not enoug
fuel to send them far. As soon
\ the‘

rocket turning down agaln feﬂ

as the fuel was flnlshed

back to the ground. o
Rockets like ,;thig( QOIﬂ‘d
never escape from gr L LN

scientists knew that theyﬁneeded i

bigger rockets carrying more fu-
el. But the rockets and their fuel

cost a lot of money. No one
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wanted to spend much money on
these experiments. Few people
believed rockets were going to

be important one day.

A terrible war was neces-

sary before the importance of

rockets was understood. The
Second World War 1939

1945 saw a new advance.

0 1939—

German scientists had
seriously working with rbC‘kets
before the war. They beheved‘

that there were peaceful uses for

rockets particularly | ‘1n ‘:pac

But they could not finish thelr ; \

work because they lacked: ‘
. Then the German kGovern-w
ment decided that the rockets

could become useful and terrible

instruments of war. Suddenly



there was no lack of money. The

Government paid the money and

the scientists began producing

the rockets. Near the end of the

war German scientists made the —V,
first important rockets — the V, 'V,

and the V,.

London was under ten’iblq{_ﬂ,

fire for many months. The hug_é

rockets were fired into the ai

o “\

from a place in Europe. Th
p pe \\\\\% )

were packed full of expl(}
They quickly crossed the sea

between Britain and Europ :
Then they turned and sta jéd
falling on TLondon.- Not _:ng

could stop them. They feﬂ faste :
and faster until they 1

ground with a terrible

sion. Everything around them R
was destroyed. They left parts of
London in ruins .

No one had known anything
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like this. But the people of Lon-
don were used to terrible explo-
sives. They soon became used to
rockets also.

The rockets did not change
the history of the war. But they
did change the history of space

travel. As soon as the war ended

¥4

most German rocket scientists -
went either to America or to

Russia. They joined smentlsts 0

other countries who were
ing with rockets. Both the Ame
ican and Russian Governﬁ*lents
believed that space travel was
going to be 1mp0rtant ‘
agreed to plans for explomng
space. They were readyfto p:

the cost. There was’ no Iack kof

money.

Rockets like those used in
the war were not strong enough
to escape completely from gravi-

ty. They went higher than any-



thing before. But then their
strength failed and they fell
back to the ground. How could
they be given another push
sending them out into space
Tsiolkovsky and Goddard
had both thought of an answer to

this question. One rocket can’ t

be packed with enough fuel te
reach space. But it can carry
other smaller rockets. As:soor

o “\

as the first rocket’ s fue \\\\\\‘X\ -

ished it can be dropped. It

needed any more. Then the en-
gine of the second rocket start
It is smaller and lighter than the
parent rocket. So it travels fur-
ther and faster. As soonkd as 1t:
fuel is finished i |
dropped. Then the knext rocket. s

also‘ o

engine starts. It is travelling
very fast and at last it will
break out into space. Gravity

will not hold it back any more.
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It does not now need much fu-
el. Its engine will only be used —
to alter its direction. It will trav-

el on in a straight line forever.

It was time for great e

ety
day they made more improve

ment among scientists.

ments to the new rockets:- k They

knew that success was.. neark as.
they worked eagerly to \perfe\

them. All over the worl ;
were asking who would: be the 1

first man in space and what he

would find there.



Rockets

A rocket is the only vehicle
which can journey into the vac-

uum of space—that is the vas

part of space that has no air

\\\\“‘ \

tor-car or the oil in a-sh

A rocket is independent of



air because it contains an explo-
sive mixture which consists both
of a fuel to be burned and a
supply of oxygen. When these
are burned the resulting thrust
caused by the intensely hot and
expanding gases can be con-

trolled and directed to push thei_ﬂ)

rocket in the required direction
The power got from some of the

/l Gy . . PP .
/ % chemicals is enormous which is
,,,,/?////////

just what is required to

come the pull of the eart

gravity. Which would othéfwise

bring the rocket back tothe
earth’ s surface again. .

Although expld:sives" we -
probably known to the E< ptlans N 3000

3 000 years ago the 1

self was invented in China in

the [2th century. There is a 12

record of it being used in the
siege of Bianjing in A. D. 1232



1232 and there is even a story

of a Chinese mandarin of the

15th century who harnessed 47 15

large rockets to a chariot

though this brought him to an 47

untimely end.

By the I7th century rock—m 17

ets were used in many countrles*’

as weapons of war. They were

e \\
=& \

similar to the present-day fir
\\\\\\\%\. \\w

work consisting of a cyli

tube into which were pre

the chemicals to be burned i
e. the propellants. Usuaﬂy
this mixture was gunpowde -

As the rocket propellan
burn they make vast quantltr

of gas which press

against the tube in all direc-

tions. This gas escapes freely
through the nozzle so there is

no pressure there but the gas



