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A Thousand Times Farther than Ever Before

Men have  never  ye t  t rave lled  far from  th e  E a r th  : a few feet on horse-back , a few 

miles in  balloons and  airplanes. No m ore. D ouble  rockets have  soared two 

hundred  and fiftv miles aw ay b u t  have  never  carried passengers. E ven  our 

E a r th ’s neares t  neighbor, the  Moon, is a th o u sa n d  tim es fa r th e r  th a n  th a t .  Shall 

vve ever  reach it ?
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Getting Away from the Pull of the Earth



ii this book we shall see how the journey may some day be made. The hardest 
ar t  will be getting away from the Earth. When a space-ship first takes off, the 
artli will pull strongly against it. It will need tremendous power and a great deal 
I lut'l to overcome the Earth's pull. But the farther it travels from the centre of 

In- Earth, the weaker the pull becomes. Twice as far away it is only a ifuarter as 
imug: three times as far away it is only a ninth part as strong.

7



T h e S p ira l C ourse th a t M akes th e C lii

A tra in  c limbing a m o u n ta in  also has to overcom e the pull tow ards  the  centre  of 

the  E a r th .  It could never  climb s tra igh t up the steep face, but h\ tak ing  a long, 

spiral rou te  it fan  reach the top. A space-ship might overcom e the  E a r th ’s pull 

in the  sam e way. I n s tead  of flying s tra igh t  up, i i could t r a \  el in a spiral.
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asier

On the  slope of a high m o u n ta in  there  is som etim es a s ta t ion  where passengers 

can change to a n o th e r  k ind of t ra in  to com plete  the ir  jo u rn e y ,  and  w here fuel 

is s tored. \ \  e shall see t h a t  it m a y  one d a y  be possible to  bu ild  s ta t ions  in space 

for the  sam e k ind of purpose.
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Flying too Fast io Fall

11 this space-ship were i<> s ta r t  off .si miles a second (which seven thousand  

miles an  hour), II would soon be pulled back to E a r th .

I f  it s ta r te d  at th ree  miles a second it could go fa r th e r  before crashing.

I f  it s ta r te d  at abou t five miles a second it could keep circling round  th<- E a r th

just as the  Moon itself does -  and  with its engines shut off.
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Here we are above the E a r th ,  w a tc h ­

ing the  tracks  of the  four space-ships 

shown opposite . The tw o slower 

s ta r te rs  crash. The th ird  circles round  

and  ro u n d  the  E a r th .  The fou rth  and 

fas test  spirals o u t  in to  space.

I f  there  were a space-s ta tion  circling 

round  the  E a r th ,  one space-ship, 

leaving the  E a r th  a t  five miles a 

second, could reach  the  s ta t ion . 

A n o th e r  ship could take  off from the 

s ta t io n  and  con tinue  the  jo u rn e y .
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Shaped Like an Arrow to Cut T hrough  I
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Som etimes when a wind is blowing we have to work ha rd  to w alk  against it. An 

express tra in  has to  w ork  h a rd  to push  th rough  the  a ir even where there  is no 

wind. I f  the  fas tes t  tra ins  and  m o to r  cars are m ade  sm ooth , or s tream lined , their  

task  is easier. A je t  p lane flies so fas t t h a t  it m u s t  w ork  ve ry  ha rd ,  and  a space­

ship, when it leaves the  E a r th ,  Mill cu t th ro u g h  the  air so quickly  th a t  it  m ust  

work m uch  h a rd e r  still. So the  j e t  p lane and  the  space-ship are shaped  like an 

arrow, to  help th em  to cu t  th ro u g h  as easily as possible. B u t a ship tak in g  off 

from a space-s ta tion  to continue  the  jo u rn e y  would t rave l  only in e m p ty  space 

and would no t have to work aga ins t  air a t  all. I t  could be any  shape we liked 

to m ake  it.
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Dropping the Fuel Tanks to



V- a space-ship takes off, a g rea t  je t  of ho t gases will ru sh  from  its engines. A 

channel cut th ro u g h  the g round  will h ad  the gases safely aw ay. To overcom e the  

irst s tro n g  pull o f the E a r th ,  the  ship will c a rr )  huge qu a n ti t ie s  of fuel (and  

jxygen  for it to  b u rn  w ith) s to red  in six separa te  tanks .  As the  tw o larger double  

tanks become e m p ty  th ey  will b reak  off an d  glide to  E a r th  on p a rach u te s ,  leaving 

the ship m uch l ighter. Bv then  the  ship will be far  aw ay , where th e  E a r t h ’s pu ll  is 

weaker. T he  fuel and  oxygen in the  sm allest t a n k  will he  all it  needs.
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\ \  hen a Mail Will \ \  eigh Nothing at Alle?

Lying on In- bunk  before the tr ip  begins, .1 m an will In- pressed against the  m at-  

lrrs> I>\ 1 In- pull of ilu E a r th .  Suddenly , w 1 i ii a roar, I In- ship will rise in to  the  air. 

The bunk  and  the m attre ss  '.'ill be p rked upw ards w ith  the ship, and  the  m attre ss  

will press against the  m an , m aking  him feel heavier.
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Once the ship is m oving so fast t h a t  the 

E a r th 's  pull c anno t  draw  it hack , i t  will 

keep up th a t  speed w ithou t  its engines, 

because there  will be no air a round  it to 

slow-it down. The m an  inside the  ship will 

he m oving  a t the  sam e speed an d  the 

E a r t h ’s pull c anno t  d raw  him  hack  either. 

He will no t press against the  m at tre ss  and  

the m at tre ss  will not press against him . 

He will feel no w eight a t  all. To move, he 

will have  to push  against the  wall or 

aga ins t  som eth ing  fixed to  the  ship.
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Stepping Out into Empty Space

E ven  if  a m an  leaves the  ship he will go on m oving  a t  the  sam e speed as the  ship. 

Y e t  he will n o t  notice he is m oving , for he will pass no th ing  w hich is s tand ing  

still and  there  will he no w ind rush ing  pas t.  B u t  if  som ebody throw s a hall a t  him  

he m ay  float off" never to  re tu rn .  H e m u st  he tied to  the ship by  a rope. Since the 

rope has no w eight i t  m ay  curve in any  direction.
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No m an  dare  s tep  ou t ju s t  as he is. Inside th e  ship he has air to b rea the .  O utside 

there  is no th ing . So first he en ters  a room w ith  a door a t each end and  pu ts  on a 

s trong ly  built  suit, r a th e r  like a d iv e r’s, w ith  air inside it. Then , closing the  

second door beh ind  him, he passes th ro u g h  a n o th e r  room  and  ou t in to  space. 

Thus ve ry  little  air escapes from  the  ship.
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Firing a Pistol to Move About

How can  people build  a s ta t io n  in space, where every th ing  behaves as if it had  no 

w eight?  I f  a m an  pushes a piece of m eta l  forw ard, he will he pushed  backw ards 

as well. To overcom e th is , he m u s t  lire a je t-p is to l  behind him. T hen  the m an  and  

the weight will move forw ard.
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Speaking W here Voices Cannot Carry

In  space, where the  builders  of the  

s ta t ion  m u s t  work, th e  only air 

will be t h a t  inside the ir  space- 

suits. Voices would ca rry  no  fa r th e r  

th a n  the  linings. To speak  to  each 

o ther , w orkm en  will need walkie- 

talkie wireless sets. T h e n  the  sound 

will be carried by  wireless waves, 

w hich do n o t  need air to  t rave l  in.

W hen we speak, the sound o f  our 

voices is carried  by  w aves in the  air. 

Inside  a space-ship people will be 

able to speak  to each o ther  cpiite 

n a tu ra lly ,  because there  will be 

air. (“ Good a i r ” , or oxygen, will 

en te r  the  ship from a con ta iner ;  

“ b ad  a i r ” , or carbon-d ioxide, will 

be d raw n  out.)
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The Spinning Station in Space

T he com pleted  space-s ta tion  m a\  look like the wheel o f  some gigantic  car. Besides 

circling rou n d  the  E a r th  it will also spin like a g ram ophone  tu rn tab le .  T he  long 

a rm  will not spin (we shall see why later). A huge m irror could collect h ea t  from 

the  su n ’s rays to be tu rn ed  into electricity to use inside the s ta t ion .
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The spin o f  the s ta t io n  will push  eve ry th in g  inside it tow ards  the  ou te r  edge. 

People will feel weightless no longer, as th e y  will while m ov ing  freely in space. 

They, and  all the  th ings th e y  need to  use, will he pressed firmly tow ards  the  

“ r i m ” , which will serve as a floor. To reach the  h u b  will he like climbing upsta irs .
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How ( ̂ an We Land oil a 
Moving Station ?

T he arm  which does not spin (shown black) is used lor landing. Steering towards 

the cup -shaped  p a r t  is a “ s p a c e - ta x i" ,  carry ing  passengers from a ship.

into the  “ c u p ” , this b a n d  presses t igh tly  against  the  rim.
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Vir passing in to  the  cup c anno t  escape in to  space because the  taxi m akes an air- 

ight fit. Passengers  can safely leave the tax i  and  en te r  the  s ta t ion .
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The ship w hich m akes the  second and  longest p a r t  of the  jo u rn e y  m ay  look like a 

gigantic  m eta l  ball, w ith  a c luster  of rockets  a t  its base. H ow  could i t  tu rn ?  

Some rockets  could be on a swivel; the  p ilo t could s teer  b y  changing the  d irection 

of the  je ts .  A ship like this, w hich is n o t  s tream lined , could n o t  be tak en  th rough  

the air rou n d  the  E a r th .  So i t  would  be p u t  together, and  f it ted  o u t  w ith  all the 

stores i t  needs, in space.

2b



H ow  could we guard  aga ins t  being 

h i t  by  m eteorites  -  b its  of iron 

h u r tl in g  th ro u g h  space a t  high 

speed? W e cou ldn’t ,  b u t  the  ship 

could have  a double wall. Most 

m eteorites  would  n o t  get th ro u g h  

the  o u te r  wall, b u t  some m igh t 

pierce it .  I f  so, m ost would  be so 

w orn  aw ay  and  slowed dow n t h a t  

th e y  could n o t  b rea k  th ro u g h  the  

inner  wall.

W ith  no a ir  to  disperse th e m , the  

su n ’s rays  w ould  b e a t  on the  

space-ship w ith  g rea t  power. A l­

th o u g h  the  sh ip ’s h ighly  polished 

surface would  reflect back  m uch  of 

th e  h ea t ,  th e  o u te r  wall would  still 

becom e too  hot.  To  keep the  ship 

cool inside there  will be a vacu u m  

be tw een  the  tw o walls, j u s t  as there  

is in a T herm os flask. Small double 

windows will let in some light.
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The long jo u rn e y  from space-s ta tion  to Moon m ig h t  take  ab o u t  five days. B u t 

(luring th a t  t im e  the Moon itse lf  will trave l  m a n y  thousands of miles on its w ay  

round the  E a r th .  Once the  engines have  s ta r te d  his ship, the p ilot would no t steer

In space the Moon is no more than  a t iny , m oving  speck. I f  the  space-pilot m ade 

even tilt' sm allest error in working out the  M oon’s position  he m igh t  never reach it.
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tow ards  the  po in t  where the Moon was a t  the  m om en t o f  s ta r t in g ,  h u t  to the  

point where it would be five days later. Before landing , the  ship would reverse 

and use the th ru s t  of its engines to s top  it  being pulled too rap id ly  to  the  Moon.

On the  E a r th ,  experts  would  check his figures w ith  the  help of m odern  ca lculating 

m achines. He would  keep in touch  w ith  them  b y  radio.
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Strange W orlds which Men May One Day S

I f  travellers  reach the  Moon, w h a t  will th ey  see and  do there?  Because there  is no 

air, th e y  can never  tak e  oil the ir  space-suits . A nd w ith  no air to  sc a t te r  the  su n ­

light, the  sky  will look b lack , as everyw here  in space, w ith  our E a r th  shining in i t  

like a huge bluish-green hall. The pull of the  Moon is n o t  nearly  as s trong  as t h a t  of 

the  E a r th ,  so every th ing  will seem lighter. People will c a rry  w ith  ease things 

which th ey  could scarcely lilt  on E a r th .
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P erhaps  m en will never  v isit J u p i ­

ter . The clim ate  is far  colder th a n  

a t  our  Poles, an d  the  h eav y  a tm o ­

sphere  contains poisonous gases. I t  

is so v a s t ,  and  its pull is so pow er­

ful, t h a t  a s trong  m an  could ha rd ly  

lift his feet from  the  ground. B u t  

one d a y  m en m ay  s ta n d  on one of 

the  m oons t h a t  circle round  J u p i t e r  

and  see the  g ian t  p lan e t  close up , 

in th e  sky.

B u t  space travellers  m ay  visit 

o ther  worlds th an  the Moon. Most 

likely th e y  would feel more a t  home 

on Mars th a n  on Venus, which is 

nearer  to  us. The a tm osphere  of 

Mars is p ro b ab ly  sim ilar to  our 

own, b u t  m uch  too th in  to  b rea the .  

Some astronom ers  believe visitors 

m ay  also find green p lan ts  growing 

on Mars.
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Slowing Down the Journey Home
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Im agine you are on a ship just beginning the last s tage of the  hom ew ard  jo u rn ey  — 

from space-s ta tion  to E a r th .  Before the  ship leaves the s ta t io n ,  bo th  ship and 

s ta t ion  are m oving so fast th a t  the  E a r th  canno t pull them  down. So the sh ip  must 

begin slowing down from the moment it starts. This it does by  push ing  w ith  its je ts  

in the  opposite  w ay to th a t  in which the s ta t io n  is m oving. T hen  the  ship continues 

in the  same way as the  s ta t io n ,  b u t  more slowly. I t  spirals dow nw ards, still tail 

first, using its je ts  as a brake  aga inst  the  growing pull of the E a r th .

W hen the  ship en ters  the  air it m u s t  go slower still, or it  m ay  become h o t  and  

ca tch  fire. So it tu rn s  nose-first (to m ake  use o f  its s tream lining) and  trails  ou t 

parachu tes  to slow' it down. F ina lly  the  p ilot lowers the  undercarriage  and  the  ship 

glides down on to the  runw ay .
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From Moving Earth to Moving Planets
O ur E a r th  (shown green) and  Mars 

(shown blue) b o th  m ove round  the 

Sun, h u t  Mars has fa r th e r  to  trave l  

an d  takes  a lm ost twice as long to  

m ake  the  com plete  circle. To keep 

the ir  jo u rn e y  as sho r t  as possible, 

the  travellers  of the  fu tu re  will set 

off for Mars w hen t h a t  p lan e t  is 

well “ a h e a d ” o f  the  E a r th .  Their  

long voyage, shown by  the  b lack 

line, will tak e  a b o u t  nine m on ths . 

D uring  t h a t  t im e  the E a r th  will 

have m ade  th re e -q u a r te rs  o f  its 

jo u rn e y  round  the  Sun, overtak ing  

Mars.

To m ake  the  sho r te s t  possible jo u r ­

ney  hom e, travellers  will have  to 

w a it  fifteen m on ths ,  un til  th e  E a r th  

an d  Mars are back  rough ly  where 

th ey  were w hen the  o u tw a rd  

voyage s ta r te d .  B y  then  Mars will 

have  com pleted  one circle round  the  

S u n ;  the  E a r th  will have com pleted  

two.

T he  r e tu rn  jo u rn e y  will tak e  

a n o th e r  nine m on ths .
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The grea t  p lane t  J u p i t e r  takes  a m uch  longer an d  slower jo u rn e y  round  the  Sun 

th a n  Mars does. I t  is so far  aw ay  t h a t  the  voyage would  ta k e  nea rly  th ree  y ea rs ;  

in t h a t  t im e J u p i t e r  would  have  done less th a n  a q u a r te r  of its t rem endous  

jo u rney . B u t  the  E a r th  would  have  circled ro u n d  th e  Sun a lm ost th ree  tim es!
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Distant Worlds 
Men May Never Reach /'T > >

•  /  \  yy *
< ? * ___-

Many scientists believe that some boys and girls now 
living will one day reach the Moon and the Sun’s planets. 
But will men ever reach the stars? No, because the stars 
are burning hot -  many of them bigger and hotter than 

our own sun. Some stars may have cool planets circling 
round them, but if it would take five days to reach the 
Moon, it would take many lifetimes to reach these 
distant worlds.
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