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Escape from Gravity Jit B 3Bk 5|

Before we can travel in N ZE AT 5t S b,
space men must escape from FR5|J, ABEFEIFHZE
gravity. Outside the Earth’ §7 ié]%?ﬁijo TEHIR S|
gravity we can enjoy the ﬁt‘aa: j]\ZZ%F’IEEUﬂE/KﬁWl

the gravity range of some ﬁh&l‘ I\E]Z-‘J] 1ﬁ{r]ﬁEﬁB§m
planet or satellite. ﬁ?& ?U?Eﬁ]ﬂﬁ?ﬁ Ho
Gravity pulls us back to r’-‘-"'c(“ﬁ“ﬁlﬁff%ﬂﬂ'ﬁ R
Earth whenever we try m lea_' 5\ i
it. This happens when wgi ]\ ‘{iaﬁl;%fﬂﬁcfﬂiﬁ@ﬁh
and it happens when we,\ﬂy AIEREBE
plane. Most of the povwer used ‘Wlﬂﬂjiﬁ%@iié
by a plane’ s engmc__ \" d,; bl
to keep the plane m' lfa;;\'“ ,\amlﬁi]ﬁﬁ%ﬁ' wE
ﬁghnng against the power of - ﬁ‘iﬁ%}fﬁ%l:’]ﬂ’]bﬁ
?ﬁ—FﬂEO . )
‘A plane also has to push KHLE B FET




%f@

thiough the Earh' s atmo- XSERATHE, X
sphere. This too needs the 5z ALIHG|ER ]
strength of a powerful engine. ®. ATARETHEFZ!
We can’ t see the atmosphere KSE,(HEWLES
but it is all around us. It pulls EFRA U, e
us back. Strong engines lose TL[EIH, SEINHEMG]
their strength as they push ZEFHASEN, HE
through the curtain of almo- THE T, 2, AFRID
sphere. But at last the stmngest“ $@%&%?Wﬁ?
engines push out of gravity and; t%k’ﬁi"@ﬁ!%&fﬂ&’]
out of the atmosphere muni Sf\'%gf ﬂb NEET
us., They have reached "L; ‘,5 %ﬂaglﬁfﬂﬁﬁiﬁ ig=]
Nothing holds them back_m%f}f s ab e
can move on without engines. QI&T‘T Tk
Their engines are needeti D{ﬂ}\\ﬁw gT%RﬁEE&@E
for changing direction.___ \ t‘EﬁJ :5T']ﬁ‘“f ZA Ffe L.
There have been ma"ﬁf Zziﬁﬂﬁﬂhﬁél
plans for making thm‘xescaperto %;?UM?IQ]JXA
the freedom of space: &l&ﬂhﬂ ﬁﬁaﬂiﬂb ATEEH
used to think that guns could W%«?‘i% BlER
shoot us into space. Jules Veme ﬂ]ﬁ —HIAAME
used this idea in the book he FEFATHEIFEHTE,
wrote with the title From the /R 75 EEMZER




Earth to the Moon. But he forgot {MMIKE] H3=)—5
that the shock of the shot would HEEREX A H. (B
kill the people in the space- fih Z s T HfEE BNt
ship. SABFEH WHFRA
=50
In about 7900 a Russian K4 1900 F,—
teacher ‘called Konstantin Tsi- /M&RUEEHIE T < ZE/R
olkovsky thought of something Ef’iﬁiﬁﬂ’] FRER B
which made space travel possx-‘ ’E@J\K“‘*‘P‘E?ﬁﬁﬁ
ble. He had an idea for usmg 1?&%@%@#}&0
rockets instead of familiar: mm\@ﬂ’]’@ﬁm‘fiﬁ KHT,
plane engines. He pmma,‘m“wﬁﬁxnzmﬂﬁ]m_ﬁm
fact, that this was possibl¢:"So E{g%f,s-
Tsiolkovsky has the right to\thewT'szE—T B
title of“ father” of space tcavel \dﬂlm\ﬁﬁmﬁ? HIRAT
In America another man \& \/E’LT)L ﬁ’]ﬂ{?o %
this title at the samé tlme T}us fﬁ?%‘ﬁ)\ﬂﬁﬁﬁr
was Robert Goddard and he also ?ﬁg—ﬁ'% Xk
worked with the same” ldghi\ He {Eﬁxﬁ%o il thot
* proved that rocket travel was not Hﬁﬁﬂ@iﬁ Bt T T
an impossible dream. ‘VEB{JV ‘f‘hﬁfﬁ; KBTI
' TAR—H AR REL
HHIE,




@f@

What was important about K EZ R
rocket? Why were they neces- f1A? AftAFdfL
sary for space travel? TREKHER?

The great power of a rocket KETRIE KRB
comes from the fuel that it car- 3 H K B4 5 EHH
ries in its own body. The engine #X¥l, "KHLAUS|ZEE
of a plane uses the Earth’s at- | FI b IR K SOk HY
mosphere to help bum its fuel. BI#AEHAGERT, il
A rocket doesn’ t need the'“‘ X'Eﬁhﬁmk%*

made of several gases P
inside its body. Thesean

3 ’1

start bumning inside the roqﬁ'fiét'
When they burn they try to| wﬂh‘{k% —‘?‘ﬂ%\ Jﬂ{f
out. They look for a wayok es-\r? Hfo EAVEF R
cape. The only way 0\}‘;\ T‘Fﬁuﬁz LA
through a small hole § l(l'l I.hé K ﬁ%i}‘[sfl’]—‘hd\

'g&ﬁ%%ﬂﬁ iit.'*’fc

of the rocket. 'Ihe..ﬁ' : g‘aslit‘} ?‘E‘Q"‘T—Lﬁigﬂﬂ
pushes - through t}ué-hdg)&l&l o g,l,raEicEﬁjJ%

great force. It rushes out, bum-
ing with a fierce flame. ﬁEHEE@k%FFTHﬁ%o

The backward kick of the RS SR H
flaming gas pushes the rocket J& i /73 K & N Al



forward as fast as the flash be- :&,EEX%EEEE’JI‘X%
hind it. As the flame roars the —FEHR. KEMIERT,
rocket is lifted into the air. It is K FFELAEAEE] T 289,
a grand and terrible sight. XE—NEACE
B,
_ Of course the first rockets 48K, BHIHI K
were not very grand. They were FAH, AIRFER
small and weak , hke Clunese ﬁﬁh ﬁ;R»’J\Rgﬁo
fireworks, which were, in facl‘“’ $;§t~ ﬁ*@x&:ﬁﬂzﬁf}
ing fuel of these mckets gave Qﬁ%ﬁ%%ﬁﬁﬂﬁ
e flah and pushed theial ﬂjm’&m,wﬁ Ay
the air. There was not eqougﬁ ?B‘g&?ﬂ %ﬁﬁﬂﬁg
fuel to send them far. AS soon¥ HIRAE ?%ﬁ;iﬂm_:kl:o
. the 6l s, sk ﬂ;\q@y 52, KR E
rocket, tuming down age_uh\?a WF% BRI
back to the ground. f,ﬁ HN
Rackets ke hig) cold ‘\} BRaERE K R
never escape from gravity\XThe” AR AIAE SRR HBIR S|
scientists knew that they nwded\‘"‘ﬂ *ﬁ%ﬂjﬁ]ﬁs
bigger rockets carrying more fu- Al 1‘%¥ e R Z
el. But the rockets and their fuel A% B A 9 K #io
~cost a lot of money. No one 1B, KFTRILPAEHE

- ﬁ%@



%ﬁﬁ@

wanted to spend much money on  TR1RA, B AABZEX
these experiments. Few people £5iR55 FIEZR IR 21
believed rockets were going to %%, HEHR/DEAIA
be important one day. AKBEH—HLE
FEZEX,

A terrible war was neces- EXETREEY
sary before the importance of BIZH 9 A TFTFE MR
rockets was understood. The Z‘JL}E Sreltansk
Second World War ( 7939 %;gﬁﬁais’]o £
1945 )saw a new advance f'"‘- &(ﬁ%‘k’&ﬁ{ 1939—

f%s’)“ﬁlfilﬁlgkﬁatﬁ

German scientists hadHBEGn !.*.;l‘IEmE i@@*‘—}%‘%
seriously working with mckets“ ~§U\Eﬂt€ﬁﬁ%k”ﬁo
before the war. They belfebeh\*&{lﬁﬁf“kﬁ?ﬂﬁ#ﬂ
that there were peaceful 1 uém 1\ E{Zm}ﬁlﬁ HEREF
rockets, particularly *m space. &\?jwr_mﬁf@{”fﬁ
But they could not ﬁ‘msh tht\ﬁr TERECY TR, B
work because they laﬁkd%éi ‘ﬁ&ﬂlﬁe}‘/ﬁfﬁ‘.ﬁ@.i&
ey. Then the German Govem- {ﬁ%ﬁﬂfjuﬁﬁ%}
ment decided that the rockets ﬁﬁﬁﬁ.ﬁ%ﬁ’]ﬁi%
could become useful and terrible 25, £ X 2 44 R fik

instruments of war, Suddenly T . BRI TiX%E



there was no lack of money. The %ﬁi RlEtsr mh TS il

Government paid the money and KEET o BIRIER
the scientists began producing kﬁiﬁ&%ﬁiﬁ,%@ff}

" the rockets. Near the end of the o dEH T EHE

war German scientists made the 2RI K& —— V, 1

first important rockets — the V;  V,, '

and the V,.

" London was under terrible . _{*E%I”"JQI:’E—HEI
fire for many months. The huge g0 o0 A
rockets were fired into lhe alr ﬁﬁ@éﬁ_k%&ﬁi
from a place in Eumpe Thﬁ ?H‘Iﬂljﬁﬁl&g'fﬂﬁq]o
were packed full of explosﬂre( e '%%ﬁ?ﬂzﬁi Bi!
They quickly crossed tha Sea : % @ﬁ@(?ﬂiz
between Britain and Eu@e\\e Tﬂ’ﬁg 23 %F#‘%ﬁ
Then they tumed and stdxted éﬁfeﬁiﬁﬁ B4

falling on London,- Nﬁth\l ﬁ%ﬁ_ﬂjﬁ E;ﬂ]o K BTk
could stop them. They fell’ fas:%ﬁﬂ e RGEb

and faster until thcy\:khq lhe ﬁ k&ﬁfﬁﬁ’]&fﬁ,
ground with a temble~e\x\glgr ’E@,&@*—ﬂ]ﬁ*&%ﬂi
sion. Everything around them{‘]( {%\%H’Jﬁmﬂﬁ@
was destroyed. They left parts of ZEAK g,
London in ruins .

No one had known anything XRENEERR




Efﬁ

like this. But the people of Lon- H ASREGT, Fitt Sty
don were used to terrible explo- ARE4 SR fba]
sives. They soon became used to {EUIRIET , H-H 1Bt
rockets also. X KEFBIIRT o

~ The rockets did not change K HT I RE B R %
the history of the war. But they SRS, R s
did change the hislory of space T?ﬁﬁﬁ ﬁﬂ’]ﬁiio
travel. As soon as the war ended
most German rocket scientists.” %Aﬁmﬁﬁkﬁk
went either to America or t;)'.q, %,“..;-- ﬁ%@k%ﬂ' *
Russia. They joined scmnnstswf \% %% %% E5) e

other countries who were: Wnat:" ; ﬁ@ Eﬁ#‘ﬁﬂ@%ﬁﬁ

ing with rockets. Both Ule“m " ; ﬁﬁ’fﬂ]}i@ﬁﬁfﬁ

ican and Russian Covemmen ; ﬁg_, @{]
{ o [} ke] ﬂ
believed that space Uavalt‘\ \“ ; = wE

going 10 be importan. "ty VOB, 321
agreed to plans for e@lm\m‘%%ighxo fib
space. They "were read}hto pay.~ ‘ﬂ]ﬁﬁfﬂ%%—’ﬁ&j—
mosey. SN T

- Rockets like those used in QB\“’E%?&E&:%H’J
to escape completely from gravi- SE2{ENi5]1 7. BA]
ty. They went higher than any- H:DLETHIAE{E] < Fa &0

l-

fha cou. Thesm: 2k hﬁk\?\ mﬁfg JER A 1
the war were not strong enough 'KETIEAGEIR , /R AHE



thing before. But then their g%%ﬁ;@?ﬁ% HE
strength failed and they fell JREH, XiEEEIMME.
back to the ground. How could EREBELEITK
they be given another push, WhH,—HEAFHE
sending them out into space? [R]VE?

Tsiolkovsky and Goddard 7 R EE R A

had both thought of an answer to ik A XA A D
this question. One rocket can "t :}f_ﬁl}.—{' N, —
be packed with enough fuel tb - T’E%ﬁﬂ

reachsp&eeBulucancany Sy
other smaller rockets. As: m%\ﬁg@ﬁﬁ*&ﬁﬂ:ﬁﬁ§

as the first rocket’ s fuel- 13.%&1., I‘iﬂ E% Lﬂ«lﬁ%ﬁ
ished it can be dropped. llmmg’ @%,}\g} ﬂﬂ;ﬁ -
needed any more. Then the en “\%&%ﬂ@ﬂl—'ﬁﬁ%
gine of the second rocket atm'is 3

It is smaller and hghlerthan \% kk}i%tﬂuﬁﬂﬁ

parent rocket. So it ;mve],s xﬁﬂﬁgT" EES
ther and faster. As sorm as ;ls _ﬁkﬁmﬁliﬂizﬁo
fuel is finished 1t \IS \a},so ﬁ”ﬁkﬁt&ﬁﬁ{it}(
dropped. Then the nexgmkei ﬁﬁfj\ﬂﬁ%ﬁfu_ﬁfgﬁ
engine starts. It is travelling :@E&W%EU = U R

very fast, and at last it will
IS 4
break out into space. Cravi ty Hﬁxv'ﬂlﬁﬁ—n%

will not hold it back any more. o R&Ja JRE T

ﬁ‘%@



%6

It does not now need much fu- KETHIS %, X ¥k
el Its engine will only be used 8 7 b 4
to alter its direction. It will tray- #%Fpﬂﬂf&f*ﬁ/\?—'ﬁ
el on in a straight line forever. 250, 3| HERER
HKET . X, EE
ABTBERLOME
T K5 R
»ﬁ%ﬁﬁﬁokﬁﬁ
mm@r&@ ot E s

;.k?é‘f.jo 7 15
It was time for great m@— N ﬂ#ﬁﬂ]f&ﬁzﬁi
ment among scientists. Et?ery ?3355‘?%‘];1*70 fth
day they made more rmpm\fe- “‘ms{fﬁmﬁ‘%k%ﬁﬁ

ments to the new mcketsﬂ'fhéy\ﬁﬁﬁ‘ﬂj{ﬁ*ftt“i

knew that success was. néar 3 f&f ]ﬁ]iﬁ BTt
they worked e.agerly to- perfec;- Iii‘-*_ﬂﬁ'g:[:f“if fi K
them. All over the wokld mre Eﬁmﬁ“ﬂiﬂﬂ%f
were asking who wmﬂd‘be@ LJZ'ET,N ﬁiﬁ'ﬁmkﬁ
first' man in space and what he Eﬂﬂfﬁ%ﬁzﬁ%#
would find there. MERESHEMRA,
HEE [ YIN =D& =2y

HEHA4,




Rockets X B

A rocket is the only vehicle COKERRREEAK

" which can joumey into the vac- Jiqji Eﬁzm;&(;
um o is, the v ISR L
uum of space—that is, th ast - %Eiﬁﬂiﬁ

part of space that has no mnk l‘j’ﬁ\ﬁ%ﬂﬂ‘ﬁﬁ

T,
Fa

Other means of transport -requ.

HL?EoEﬁ@%
fricion(as do the wheel‘gx a E{iﬂ éﬁiﬁ%gg
train) or air for hﬁ (as, ﬁ%)&’d\ﬁ%ﬁ}]&fgi
B
T"“bf:’ mkm\ﬁ‘wfﬁ " (WS
moss], 4l B Wm\ ,ﬂﬁﬁ%ﬁo%ﬁ
whether it is the petml in'a mo*-*’ : E_x,ﬁ]:ﬁ—ﬁﬂﬂﬁg

tor-car or the oil in, a‘shlpm ¥” - ﬁﬁ%%ﬁﬂ AE

N M R R
S, R
B MRS 1, 2D R 1
Ho

A rocket is independent of Kk RAT AR EE




air because it contains an explo- ’%%,ﬂjﬁkﬁﬁp{q%ﬁ
sive mixture which consists both B YER S #, X H
of a fuel to be bumed and a %Wﬁﬁ@%ﬂéﬁﬁuﬁ
supply of oxygen. When these SHERZ 3 B 4 AL 10,
are bumed, the resulting thrust FEAHIZESRESN , Bk

~ caused by the intensely.hot and H IR RK Stk B

expanding gases can be con- FEAERUHES, ETANLLE
trolled and directed to push the #IF13 15, MfiHESH A
rocket in the required direction, mﬁ@ﬁjﬁ ﬁ;'fl’] H Ak
The power got from some of the 5‘}@%0 \M%k‘ft—?—
chemicals is enormous, whlcﬁ m\@*%ﬁﬂ'ﬁ [ EJ HITh 3R
just what is required to é?ﬂ}-i Fj"ﬁ@k ﬁmﬁﬂﬁﬂﬂ
come the pull of the earh™s BRB 1 1IHOUES [ PR B
gravity. Which "would ot}ﬂ'mse‘i EE‘J ﬂﬂﬁ’]lﬁ K
bring the rocket back w\ﬂle\ﬁ?ﬁhw*ﬁﬁo |
earth’s surface again. ‘\ \‘ -

Althoughexpldsived wem-« ~*@m%51 IGIL
probably known to ﬂmJE'-rgyPUB{m ?}5) _fﬁgﬁﬂ'f 3000
3, 000 years ago, the xuckg&l{ ’ﬁﬂ'ﬁtﬁiﬁﬁ)\@fﬁ]iﬁ
self was invented in China in ?ﬁ@%ﬁ(%ﬁi% HliE
the I2th century. There is a 12 ﬁf’%&‘?@f&ﬂﬁ '-
record of it being used in the [{, MERCEFE.
siege of Bianjing in A. D. IT 1232 4, E7FEE



