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Islands in the Sky

Roy Malcolm had wanted to get into space for as long
as he could remember. He had read everything he could
get hold of about aviation and astronauts, seen all the
movies and telecasts from space, and made up his mind
that some day he was going to look back and watch the
earth shrinking behind him.

When he was sixteen his chance came. He won a
television Aviation Quiz Programme, and as his prize
he went to the Inner Station, five hundred miles from
Earth, where spaceships were refuelled and overhauled
on their way out.

Roy's adventures on the Inner Station are very exciting,
more so because all the information given is
scientifically correct, and they give us a good idea of
what life on a space station really will be like.
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FOREWORD

'"The Eagle has landed...'

I wonder how many people heard those words,
spoken by Neil Armstrong across a distance of a quar-
ter of a million miles? Certainly it was a moment
never to be forgotten; Man had reached the Moon at
last. The impossible had been achieved.

Hindsight is always easy, and there are many
people today who claim that they 'always knew it
would happen'. Well, I am sorry - but the fact is that
as recently as the end of Hitler's war, very few people
thought it would happen before the end of the cen-
tury, if at all. I claim to be one of the minority; but my
time-scale was considerably in error, and I was working
in terms of a lunar landing some time around 1990. 1
should have listened more carefully to Arthur
Clarke...

When 1 first met Arthur Clarke we were not
actually in short trousers, but we were not very far
away from them in time. During the war we were
both in the RAF, but in different sections of it, and
our orbits intersected only occasionally, at meetings of
the British Astronomical Association on the rare
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coincidences of our leaves. Yet even then Arthur had
made a considerable reputation for himself. He was
an early member of the British Interplanetary Society,
which admittedly had to suspend all activities during
the war; he was becoming known as an expert science-
fiction writer, and he was a prophet who in those days
was regarded widely as somewhat super-optimistic.
What was not so well known (and is not sufficiently
well known even now) was that he is also a serious and
skilled scientist in his own right, even though he will
always vehemently disclaim the fact.

In 1945, when fighting ended and we entered upon
an all-too-brief and, alas, spurious era when we
thought that wars belonged to the past, space-
research was still not taken very seriously. Anyone
suspected of belonging to an Interplanetary Society
was regarded as more than slightly odd (there is one
record of such an enthusiast being arrested when seen
entering a museum carrying a large parcel; actually it
contained books, but was naturally mistaken for a
bomb). And so when Arthur Clarke published a paper
in Wireless World, in that year, it caused as much
general excitement as the impact of a feather upon a
rubber mattress. Actually, that paper paved the way
for the communications satellites of today; and it is
now read with considerable reverence. Times have
changed.

I am never quite sure when space-research became
'respectable’. It was derided in 1945; it was accepted
by 1956, and the last cries of disbelief were silenced in
1957, when Russia sent Sputnik I soaring beyond the
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atmosphere. No one man was responsible, and it
would be absurd to claim otherwise, but Arthur
Clarke had a definite share in it. Those who read his
scientific texts could see, very clearly, that here was a
writer with vision; there was nothing of the extremist
about him, even though his forecasts were extreme by
the time-scale of the fifties.

A little while ago (sometime during 1969) he and I
made a long broadcast together, and we looked back
over those 'early' times. Few of his predictions were
found to have been wrong; the vast majority had been
borne out by subsequent events.

There is, I suppose, a school of thought which will
always oppose any fresh idea. Many pessimists claimed
that the aeroplane could never work; indeed, the
eminent American astronomer Simon Newcomb was
still writing in such a vein some time after the Wright
brothers had begun to make flights lasting for half an
hour or so. (It did not apparently occur to Newcomb
to go and look.) What would a Victorian have said if
told that within a century it would be possible to
twist a knob, look at a screen, and see events taking
place on the other side of the world? As for space-
travel - ridiculous. Dr Dionysius Lardner, in 1840,
told his enthralled audience that 'men might as well
try to reach the Moon as to attempt to cross the stormy
North Atlantic by means of steam power'. There is
surely a moral here. But with voyages to the Moon,
and the setting-up of artificial satellites, the general
scepticism lasted until Arthur Clarke had been writ-
ing books and papers for over a decade.



10

Now we are in much the same state with regard to
interstellar travel. Can it be done? Certainly not by
rockets of 1970 type; perhaps not by any material
vehicle at all - but in view of past experience it would
be foolish to claim that to reach the stars is impossible.
This is Arthur Clarke's view. He has been right be-
fore, and I expect him to be right again, though ad-
mittedly I doubt whether he (or anyone reading these
words) has much hope of seeing it.

Quite apart from all this, there is the matter of
science fiction. Here, too, Arthur has been a pioneer.
During the thirties, the pulp magazines reduced 's.f.'
to its lowest common denominator, and gave it an evil
reputation from which Arthur has done a good deal
to rescue it.

Some of his stories have a purely factual back-
ground, with very little in the way of author's licence.
The Sands of Mars was one such novel. (For some rea-
son he dislikes it now; I certainly don't. Read it.)
Islands in the Shy comes into the same category. It is
a story, and a good one; but anyone who reads it will
also emerge with a very good idea of what life on
board a space-station will be like. The interesting point
here is that now, in A.D. 1970, nobody will regard it
as particularly futuristic. After all, space-stations are
on the drawing-boards in America, and presumably in
Russia too; they will be in orbit before 1980. But this
novel was written in the dark days of 1952, and the
situation then was different indeed. It is rather like
turning back to a story written in, say, 1890 and
reading about television. (Let me stress that to the best
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of my knowledge there was no such story; at least,
none giving a really accurate description of modern-
type TV. 1890 was rather before Arthur Clarke came
upon the scene!)

Another thought - by 1990, Islands in the Sky will
be out of date. Strange, isn't it?

I don't want to give the impression that Arthur's
novels are all of the same kind. They are not; he,
above all, is capable of flights of controlled fancy, as is
shown clearly by novels such as Childhood's End. The
only point I want to stress is that he has never, and
could never, write anything which is eccentric or im-
possible. That sort of thing is left to authors with
lesser skill - of which there are, alas, many.

Over the past years, his interests have become even
wider. He has revolutionized film-making with his
role in 2001 - A Space Odyssey, which burst upon
the world of entertainment with an impact roughly
comparable with that of a nuclear bomb. Also, he
spends amazing periods under the ocean surface, a
technique about which I admit to being completely
out of my depth in every sense of the term. Plunging
about on the sea-bed, looking for (and finding) long-
lost galleons, and taking care to avoid having one's
toes nibbled by sharks, needs a special kind of skill
and mentality which I do not possess; but Arthur
does.

What he will do in the future nobody knows;
probably not even Arthur himself. But by now people
have learned to listen to him, and to take his opinions
and his forecasts very seriously. As a writer, one of
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his main merits is that he is so easy to read. After
you have been through Islands in the Sky (which will
probably be at one sitting), you will have gained a
great deal of knowledge without having had the
slightest idea that you have been so doing.

People have often compared him with Jules Verne
and with H. G. Wells. There are points of resemblance,
so far as writing is concerned; but the comparison is
not really valid. Arthur is not a Verne or a Wells. He
is, quite simply, Arthur Clarke; and when history
comes to be written, it will, I feel, be said that he is
the third in line of the great novelist-cum-scientists
who influenced the world at the time when Man first
broke free from the shackles of Earth.

Patrick Moore 18
October 1970.
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JACKPOT TO SPACE

It was Uncle Jim who'd said, "Whatever happens, Roy,
don't worry about it. Just relax and enjoy yourself.'
I remembered those words as I followed the other
competitors into the big studio, and I don't think I
felt particularly nervous. After all, it was only a game
... however badly I wanted the prize.

The audience was already in its place, talking and
fidgeting and waiting for the programme to begin. It
gave a little cheer as we walked up on to the stage and
took our seats. I had a quick look at the five other
competitors, and was a bit disappointed. Every
one of them looked quite sure that he was going
to win.

There was another cheer from the audience as Elmer
Schmitz, the Quiz-master, came into the studio. I'd
met him before, of course, in the semi-finals and I
expect you've seen him often enough on TV. He gave
us some last-minute instructions, moved to his place
under the spot-lights, and signalled to the cameras.
There was a sudden hush as the red light came on:
from where | was sitting, I could see Elmer adjusting
his smile.
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'Good evening, folks! This is Elmer Schmitz, pre-
senting you the finalists in our Aviation Quiz Pro-
gramme, brought to you by arrangement with World
Airways, Incorporated. The six young men we have
here tonight...'

But I guess it wouldn't be very modest to repeat the
things he said about us. It all added up to the fact that
we knew a lot about everything that flew - in the air
and outside it - and had beaten about five thousand
other members of the Junior Rocket Club in a series
of nationwide contests. Tonight would be the final
elimination test to find the winner.

It started easily enough, on the lines of earlier
rounds. Elmer fired off a question at each of us in
turn, and we had twenty seconds in which to answer.
Mine was pretty easy - he wanted to know the altitude
record for a pure jet. Everyone else got their answer
right, too. I think those first questions were just to give
us confidence.

Then it got tougher. We couldn't see our scores,
which were being flashed up on a screen facing the
audience, but you could tell when you'd given the
right answer by the noise they made. I forgot to say
that you lost a point when you gave the wrong reply.
That was to stop guessing: if you didn't know, it was
best to say nothing at all.

As far as I could tell, I'd only made one mistake,
but there was a kid from New Washington who
hadn't made any - though I couldn't be sure of this,
because it was difficult to keep track of the others
while you were wondering what Elmer had coming up
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for you. I was feeling rather gloomy when suddenly
the lights dimmed and a hidden movie projector went
into action.

'Now,' said Elmer, 'the last round! You'll each see
some kind of aircraft or rocket for one second, and in
that time you've got to identify it. Ready?'

A second sounds awfully short, but it isn't really.
You can see a lot in that time - enough to recognize
anything you know really well. But some of the
machines they showed us went back over a hundred
years - yes, one or two even had propellers! This was
lucky for me: I'd always been interested in the his-
tory of flying, and knew some of these antiques. That's
where the boy from New Washington fell down
badly. They gave him a picture of the original Wright
biplane, which you can see in the Smithsonian any
day - and he didn't know it. He was only interested
in rockets, he said afterwards, and it wasn't a fair test.
But I thought it served him right.

They gave me the Dornier DO-X and a 6.52, and
I knew them both. So I wasn't really surprised when
Elmer called out my name as soon as the lights went
up. Still, it was a proud moment as | walked over to
him, with the cameras following me and the audience
clapping in the background.

'Congratulations, Roy!' said Elmer heartily, shak-
ing my hand. 'Almost a perfect score - you only missed
on one question. | have great pleasure in announcing
you the winner of this World Airways contest. As
you know, the prize is a trip, all expenses paid, to any
place in the world. We're all interested to hear your
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choice. What's it going to be ? You've anywhere you
like between the North and South Poles !'

My lips went kind of dry. Though I'd made all my
plans weeks ago, it was different now that the time
had actually come. I felt awfully lonely in that huge
studio, with everyone so quiet all round me, waiting
for what I was going to say. My voice sounded a long
way off when I answered.

'l want to go to the Inner Station.'

Elmer looked puzzled, surprised and annoyed all at
once. There was a sort of rustle from the audience
and I heard someone give a little laugh. Perhaps that
made Elmer decide to be funny too.

'Ha, ha ! very amusing, Roy! But the prize is any-
where on Earth. You must stick to the rules, you
know!'

I could tell he was laughing at me, and that made me
mad. So I came back with: 'I've read the rules very
carefully. And they don't say "on Earth". They say
"to any part of the Earth". There's a big difference.'

Elmer was smart. He knew there was trouble brew-
ing, for his grin faded out at once and he looked
anxiously at the TV cameras.

'Go on,' he said. I cleared my throat.

'In 2054,' 1 continued, 'the United States, like all
the other members of the Atlantic Federation, signed
the Tycho Convention. That decided how far into
space any planet's legal rights extended. Under that
Convention, the Inner Station is part of Earth, because
it's inside the thousand-kilometre limit.'

Elmer gave me a most peculiar look. Then he relaxed
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a little and said: Tell me, Roy is your dad an attorney?'

I shook my head.

'No, he isn't'

Of course, I might have added: 'But my Uncle Jim
is.' I decided not to: there was going to be enough
trouble anyway.

Elmer made a few attempts to make me change my
mind, but there was nothing doing. Time was running
out, and the audience was on my side. Finally he gave
up and said with a laugh:

"Well, you're a very determined young man. You've
won the prize, anyway - it looks as if the legal eagles
take over from here. I hope there's something left for
you when they've finished wrangling!'

I rather hoped so, too...

Of course, Elmer was right in thinking I'd not
worked all this out by myself. Uncle Jim - who's coun-
sellor for a big atomic energy combine - had spotted the
opportunity, soon after I'd entered for the contest. He'd
told me what to say and had promised that World Air-
ways couldn't wriggle out of it. Even if they could, so
many people had seen me on the air that it would be
very bad publicity for them if they tried. 'Just stick to
your guns, Roy,' he'd said, 'and don't agree to any-
thing until you've talked it over with me.'

Mom and Pop were pretty mad about the whole
business. They'd been watching, and as soon as I
started bargaining they knew what had happened.
Pop rang up Uncle Jim at once and gave him a piece
of his mind (I heard about it afterwards). But it was
too late for them to stop me.
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You see, I'd been mad to get out into space for as
long as I can remember. | was sixteen when all this
happened, and rather big for my age. I'd read every-
thing I could get hold of about aviation and astro-
nautics, seen all the movies and telecasts from space,
and made up my mind that some day I was going to
look back and watch Earth shrinking behind me. I'd
made models of famous spaceships, and put rocket
units in some of them until the neighbours raised a
fuss. In my room I'd got hundreds of photographs -
not only most of the ships you care to name but all the
important places on the planets as well.

Mom and Pop didn't mind, but they thought it was
something I'd grow out of. 'Look at Joe Donovan,'
they'd say (Joe's the chap who runs the 'copter repair
depot in our district). 'He, was going to be a Martian
colonist when he was your age. Earth wasn't good
enough for him! Well, he's never been as far as the
Moon, and I don't suppose he ever will. He's quite
happy here ...' But I wasn't so sure. I've seen Joe look-
ing up at the sky as the outgoing rockets draw then-
white vapour trails though the stratosphere, and
sometimes I think he'd give everything he owns to go
with them.

Uncle Jim (that's Pop's brother) was the one who
really understood how I felt about things. He'd been
to Mars two or three times, to Venus once, and to the
Moon so often he couldn't remember. He had the kind
of job where people actually paid him to do these
things. I'm afraid he was regarded round our house as
a very disturbing influence.
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It was about a week after winning the contest that
I heard from World Airways. They were very polite, in
an icy sort of way, and said that they'd agreed that the
terms of the competition allowed me to go to the Inner
Station. (They couldn't help adding their disappoint-
ment that I hadn't chosen to go on one of their luxury
flights inside the atmosphere. Uncle Jim said what
really upset them was the fact that my choice would
cost them at least ten times as much as they'd bar-
gained for.) There were, however, two conditions.
First, I had to get my parents' consent. Second, I would
have to pass the standard medical tests for space-crew.

I'll say this about Mom and Pop - though they were
still pretty mad, they wouldn't stand in my way. After
all, space-travel was safe enough, and I was only going
a few hundred miles up - scarcely any distance! So
after a little argument they signed the forms and sent
them off. I'm pretty sure that World Airways had
hoped they'd refuse to let me go.

That left the second obstacle - the medical exam. I
didn't think it was fair having to take that: from all
accounts it was pretty tough, and if I failed no one
would be more pleased than World Airways.

The nearest place where I could take the tests was
the Department of Space Medicine at Johns Hopkins,
which meant an hour's flying in the Kansas-Washing-
ton jet and a couple of short 'copter trips at either end.
Though I'd made dozens of longer journeys I was so
excited that it almost seemed a new experience. In a
way, of course, it was, because if everything went
properly it would open up a new chapter in my Me.
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I'd got everything ready the night before, even
though I was only going to be away from home for a
few hours. It was a fine evening, so I carried my little
telescope out of doors to have a look at the stars. It's
not much of an instrument - just a couple of lenses in
a wooden tube - but I'd made it myself and was quite
proud of it. When the Moon was half-full it would
show all the bigger lunar mountains, as well as
Saturn's rings and the moons of Jupiter.

But tonight I was after something else - something
not so easy to find. I knew its approximate orbit, be-
cause our local astronomers' club had worked out the
figures for me. So I set up the telescope as carefully as I
could and slowly began to sweep across the stars to
the south-west, checking against the map I'd already
prepared.

The search took me about fifteen minutes. In the
field of the telescope was a handful of stars - and some-
thing that was not a star. I could just make out a tiny
oval shape, far too small to show any details. It shone
brilliantly up there in the blazing sunlight outside the
shadow of the Earth, and it was moving even as |
watched. An astronomer of a century before would
have been sorely puzzled by it, for it was something
new in the sky. It was Met. Station Two, six thousand
miles up and circling the Earth four times a day. The
Inner Station was too far to the south for it to be
visible from my latitude: you had to live near the
Equator to see it shining in the sky, the brightest and
most swiftly moving of all the stars.

I tried to imagine what it was like up there in that
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floating bubble, with the emptiness of space all around.
At this very moment, the scientists aboard must be
looking down at me just as [ was looking up at them.
I wondered what kind of life they led - and remem-
bered that with any luck I'd soon know for myself.
The bright, tiny disc I had been watching suddenly
turned orange, then red, and began to fade from sight
like a dying ember. In a few seconds it had vanished
completely, though the stars were still shining as
brightly as ever in the field of the telescope. Met.
Station Two had raced into the shadow of the Earth
and would remain eclipsed until it emerged again,
about an hour later, in the south-east. It was 'night'
aboard the space-station, just as it was down here on
Earth. I packed up the telescope and went to bed.

East of Kansas City - where I went aboard the
Washington jet - the land is flat for five hundred
miles until you reach the Appalachians. A century
earlier I should have been flying over millions of
acres of farm land, but that had all vanished when
agriculture had moved out to sea at the end of the
twentieth century. Now the ancient prairies were
coming back, and with them the great buffalo herds
that had roamed this land when the Indians were its
only masters. The main industrial cities and mining
centres hadn't changed much, but the smaller towns
had vanished and in a few more years there would be
no sign that they had ever existed.

I think I was a lot more nervous when I went up the
wide marble steps of the Department of Space Medi-
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cine than when I entered the final round of the World
Airways contest. If I'd failed that, I might have had
another chance later - but if the doctors said 'No' then
I'd never be able to go out into space.

There were two kinds of tests - the physical and the
psychological. I had to do all sorts of silly things, like
running on a treadmill while holding my breath, try-
ing to hear very faint sounds in a noise-proof room,
and identifying dim, coloured lights. At one point they
amplified my heart-beat thousands of times: it was
an eerie sound and gave me the creeps, but the doctors
said it was O.K.

They seemed a very friendly crowd, and after a
while I got the definite impression that they were on
my side and doing their darndest to get me through.
Of course that helped a lot and I began to think it was
all good fun - almost a game, in fact.

I changed my mind after a test in which they sat
me inside a box and spun it round in every possible
direction. When I came out I was horribly sick and
couldn't stand upright. That was the worst moment I
had, because I was sure I'd failed. But it was really all
right: if T hadn't been sick there would have been
something wrong with me!

After all this they let me rest for an hour before the
psychological tests. I wasn't much worried about those,
as I'd met them before. There were some simple jig-
saw puzzles, a few sheets of questions to be answered
('"Four of the following five words have something
in common. Underline them' ...) and some tests for
quickness of the eye and hand. Finally they attached a
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lot of wires to my head and took me into a narrow,
darkened corridor with a closed door ahead of me.

'Now listen carefully, Roy,' said the psychologist
who'd been doing the tests. 'I'm going to leave you
now and the lights will go out. Stand there until you
receive further instructions, and then do exactly what
you're told. Don't worry about these wires - they'll
follow you when you move. O.K. ?'

'Yes,' I said, wondering what was going to happen
next.

The light dimmed, and for a minute I was in com-
plete darkness. Then a very faint rectangle of red light
appeared, and I knew that the door ahead of me was
opening, though I couldn't hear a sound. I tried to see
what was beyond the door, but the light was far too
dim.

The wires that had been attached to my head were, |
knew, recording my brain-impulses. So whatever hap-
pened, I should try to keep calm and collected.

A voice came out of the darkness from a hidden loud-
speaker.

'Walk through the door you see ahead of you, and
stop as soon as you have passed it.'

I obeyed the order, though it wasn't easy to walk
straight in that faint light, with a tangle of wires
trailing behind me.

I never heard the door shutting, but I knew, some-
how, that it had closed, and when I reached back with
my hand I found I was standing in front of a smooth
sheet of plastic. It was completely dark now - even
the dim red light had gone.



24

It seemed a long time before anything happened. 1
must have been standing there in the darkness for
almost ten minutes, waiting for the next order. Once or
twice I whistled softly, to see if there was any echo
so that I could judge the size of the room. Though I
couldn't be sure, I got the impression that it was quite
a large place.

And then, without any warning, the lights came
on - not in a sudden flash, which would have blinded
me, but in a very quick build-up that took only two or
three seconds. I was able to see my surroundings per-
fectly - and I'm not ashamed to say that I yelled.

Yet it was, apart from one thing, a perfectly normal
room. There was a table with some papers lying on it,
three armchairs, bookcases against one wall, a small
desk, an ordinary TV set. The sun seemed to be shin-
ing through the window, and some curtains were wav-
ing slightly in the breeze. At the moment the lights
came on, the door opened and a man walked in. He
picked up a paper from the table, and flopped down in
one of the chairs. He was just beginning to read when
he looked up and saw me. And when I say 'up', |
mean it. For that's what was wrong with the room. I
wasn't standing on the floor, down there with the
chairs and bookcases. I was fifteen feet up in the air,
scared out of my wits and flattened against the ceiling
- with no means of support and nothing within reach
to catch hold of. I clawed at the smooth surface behind
me, but it was as flat as glass. There was no way to
stop myself falling - and the floor looked very hard
and a long way down.
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The fall never came, and my moment of panic passed
swiftly. The whole thing was an illusion of some kind,
for the floor felt firm beneath my feet whatever my
eyes told me. I stopped clutching at the door through
which I had entered - the door which my eyes kept
trying to convince me was really part of the ceiling.

Of course - it was absurdly simple! The room I
seemed to be looking down at was really seen reflected
in a large mirror immediately in front of me - a mirror
set at an angle of forty-five degrees to the vertical. |
was actually standing in the upper part of a tall room
that was 'bent' horizontally through a right angle, but
because of the mirror there was no way of telling
this.

I went down on my hands and knees and cautiously
edged my way forward. It took a lot of will-power to do
this, as my eyes still told me that I was crawling head-
first down the side of a vertical wall. After a few feet, I
came to a sudden drop and peered over the edge. There
below me - really below me this time! - was the room
into which I had been looking. The man in the arm-
chair was grinning up at me as if to say, 'We gave you
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quite a shock, didn't we?' I could see him equally well,
of course, by looking at his reflection in the mirror
straight ahead of me.

The door behind me opened and the psychologist
came in. He was carrying a long strip of paper in his
hand and he chuckled as he waved it at me.

"'We've got all your reactions on the tape, Roy,' he
said. 'Do you know what this test was for ?'

'T think I can guess,' I said a little ruefully. 'Is it to
discover how I behave when gravity is wrong ?'

'That's the idea. It's what we call an orientation test.
In space you won't have any gravity at all, and some
people are never able to get used to it. The test elimin-
ates most of them.'

I hoped it wouldn't eliminate me, and I spent a very
uncomfortable half-hour waiting for the doctors to
make up their minds. But I needn't have worried. As |
said before, they were on my side and were just as
determined to get me through as I was myself...

The New Guinea mountains, just south of the
Equator and rising in places more than three miles
above sea level, must once have been about the wildest
and most inaccessible spots on Earth. Although the
helicopter had made them as easy to reach as anywhere
else, it was not until the twenty-first century that they
became important as the world's main springboard to
space.

There are three good reasons for this. First of all,
the fact that they are so near the Equator means that,
because of the Earth's spin, they're moving from west
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to east at a thousand miles an hour. That's quite a
useful start for a ship on its way out to space. Their
height means that all the denser layers of the atmos-
sphere are below them, so that air resistance is reduced
and the rockets can work more efficiently. And -
perhaps most important of all - there's ten thousand
miles of open Pacific stretching away from them to the
east. You can't launch spaceships from inhabited
areas: apart from the danger if anything goes wrong,
the unbelievable noise of an ascending ship would
deafen everyone for miles around.

Port Goddard is on a great plateau, levelled by
atomic blasting, almost two and a half miles up. There
is no way to reach it by land - everything comes in by
air. It is the meeting place for ships of the atmosphere
and ships of space.

When 1 first saw it from our approaching jet, it
looked a tiny white rectangle among the mountains.
Great valleys packed with tropical forests stretched as
far as one could see. In some of those valleys, I was
told, there are still savage tribes that no one has ever
contacted. I wonder what they think of the monsters
that fly above their heads and fill the sky with their
roaring...

The small amount of luggage 1 had been allowed to
take had been sent on ahead of me, and I wouldn't see
it again until I reached the Inner Station. When I
stepped out of the jet into the cold, clear air of Port
Goddard I already felt so far above sea level that I auto-
matically looked up into the sky to see if I could find
my destination. But [ wasn't allowed time for the
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search: the reporters were waiting for me and I had to
go in front of the cameras again.

I haven't any idea what I said, and fortunately one
of the Port officials soon rescued me. There were the in-
evitable forms to be filled up, I was weighed very care-
fully and given some pills to swallow (they made sure
that I did, too) and then we climbed aboard a little
truck that would take us out to the launching site. I
was the only passenger on this trip, as the rocket on
which I was travelling was really a freighter.

Most spaceships, naturally enough, have astronomi-
cal names. I was flying in the 'Sirius', and though she
was one of the smaller ships, she looked impressive
enough as we came up to her. She had already been
raised in her supporting cradle so that her prow
pointed vertically at the sky, and she seemed to be
balanced on the great triangles of her wings. These
would only come into action when she glided back
into the atmosphere on her return to Earth: at the
moment they served merely as supports for the four
huge fuel tanks, like giant bombs, which would be
jettisoned as soon as the motors had drained them dry.
These streamlined tanks were nearly as large as the
ship's hull itself.

The servicing gantry was still in position, and as I
stepped into the elevator I realized for the first time
that I had now cut myself off from Earth. A motor
began to whine, and the metal walls of the 'Sirius' slid
swiftly past. My view of Port Goddard widened: now
I could see all the administrative buildings clustering
at the edge of the plateau, the great fuel storage tanks,
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the strange machinery of the liquid ozone plant, the
airfield with its everyday jets and helicopters. And
beyond all these, quite unchanged by everything that
man had done, the eternal mountains and forests.

The elevator came gently to a halt, and the gates
opened on to a short gangway leading into the 'Sirius'.
I walked across it, through the open seals of the
airlock, and the brilliant tropical sunlight gave
way to the cold electric glare of the ship's control
room.

The pilot was already in his seat, going through the
routine checks. He swivelled round as I entered and
gave me a cheerful grin.

'So you're the famous Roy Malcolm, are you? I'll
try and get you to the Station in one piece. Have you
flown in a rocket before ?'

"No,'I replied.

Then don't worry. It's not as bad as some people
pretend. Make yourself comfortable in that seat, fasten
the straps, and just relax. We've still got twenty
minutes before take-off.'

I climbed into the pneumatic couch, but it wasn't
easy to relax. I don't think I was frightened, but I was
certainly excited. After all these years of dreaming, |
was really aboard a spaceship at last! In a few
minutes, more than a hundred million horsepower
would be hurtling me into the sky.

I let my eyes roam around the control cabin. Most
of its contents were quite familiar from photographs
and films, and I knew what all the instruments were
supposed to do. The control panel of the spaceship is
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not really very complicated, because so much is done
automatically.

The pilot was talking to the Port Control Tower
over the radio, as they went through the pre-take-off
routine together. Every so often a time-check broke
through the conversation: 'Minus Fifteen Minutes ...
Minus Ten Minutes ... Minus Five Minutes.' Though
I'd heard this sort of thing so often before, it never
failed to give me a thrill. And this time I wasn't watch-
ing it on TV - [ was in the middle of it myself.

At last the pilot said, 'Over to Automatic,' and
threw a large red switch. He gave a sigh of relief,
stretched his arms, and leaned back in his seat.

That's always a nice feeling,' he said. 'No more
work for the next hour !'

He didn't really mean that, of course. Although the
robot controls would handle the ship from now on, he
still had to see that everything was going according to
plan. In an emergency, or if the robot pilot made an
error, he would have to take over again.

The ship began to vibrate as the fuel pumps started
to spin. A complicated pattern of intersecting lines
had appeared on the TV screen - something to do, |
supposed, with the course the rocket was to follow. A
row of tiny lights changed, one after another, from
red to green. As the last light turned colour, the pilot
called to me swiftly: 'Make sure you're lying quite
flat.'

I snuggled down into the couch - and then, without
any warning, felt as if someone had jumped on top of
me. There was a tremendous roaring in my ears, and
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I seemed to weigh a ton. It required a definite effort to
breathe - that was no longer something you could
leave to your lungs and forget all about

The feeling of discomfort lasted only a few seconds:
then I grew accustomed to it. The ship's own motors
had not yet started: we were climbing under the
thrust of the booster rockets, which would burn out
and drop away after thirty seconds, when we were
already many miles above the Earth.

I could tell when this moment came by the sudden
slackening of weight. It lasted only a moment: then
there was a subtly changed roaring as our rockets
started to fire. They would keep up their thunder for
another five minutes. At the end of that time, we
would be moving so swiftly that the Earth could never
drag us back.

The thrust of the rockets was now giving me more
than three times my normal weight. As long as |
stayed still, there was no real discomfort. As an experi-
ment, I tried to see if I could raise my arm. It was very
tiring, but not too difficult. Still, I was glad to let it
drop back again. If necessary, I think I could have sat
upright: but standing would have been quite im-
possible.

On the TV screen, the pattern of bright lines seemed
unaltered. Now, however, there was a tiny spot
creeping slowly upwards - representing, I supposed,
the ascending ship. I watched it intently, wondering
if the motors would cut out when the spot reached the
top of the screen.

Long before that happened, there came a series of
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short explosions and the ship shuddered slightly. For
one anxious moment, I thought that something had
gone wrong. Then I realized what had happened: our
drop-tanks had been emptied, and the bolts holding
them on had been severed. They were falling back
behind us, and presently would plunge into the Paci-
fic, somewhere in the great empty wastes between
Tahiti and South America.

At last the thunder of the rockets began to lose its
power, and the feeling of enormous weight ebbed
away. The ship was easing itself into its final orbit,
five hundred miles above the Equator. The motors had
done their work, and were now merely making the last
adjustments to our course.

Silence returned as the rockets cut out completely. I
could still feel the faint vibration of the fuel pumps
as they idled to rest, but there was no sound whatso-
ever in the little cabin. I had been partially deafened
by the roar of the rockets, and it took some minutes
before I could hear properly again.

The pilot finished checking his instruments, and
then released himself from his seat. I watched him,
fascinated, as he floated across to me.

"It will take you some time to get used to this,' he
said, as he unbuckled my safety strap. 'The thing to
remember is - always move gently. And never let go
of one handhold until you've decided on the next.'

Gingerly, I stood up. I grabbed the couch just in
time to stop myself zooming to the ceiling. Only, of
course, it wasn't really the ceiling any more. 'Up' and
'down' had vanished completely. Weight had ceased
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to exist: I had only to give myself a gentle push and
I could move any way I wished.

It's a strange thing, but even now there are people
who don't understand this business of 'weightlessness'.
They seem to think it's something to do with being
'outside the pull of gravity'. That's nonsense, of
course: in a space-station or a coasting rocket five
hundred miles up gravity is nearly as powerful as it is
down on the Earth. The reason why you feel weight-
less is not because you're outside gravity, but because
you're no longer resisting its pull. You could feel
weightless, even down on Earth, inside a freely falling
elevator - as long as the fall lasted. An orbiting space-
station or rocket is in a kind of permanent fall - a 'fall’
that can last for ever because it isn't towards the
Earth but around it.

'Careful, now!' warned the pilot. 'l don't want you
cracking your head against my instrument panel! If
you want to have a look out of the window, hang on
to this strap.' I obeyed him, and peered through the
little porthole whose thick plastic was all that lay
between me and nothingness.

Yes, | know that there have been so many films and
photographs that everyone knows just what Earth
looks like from space. So I won't waste much time
describing it. And to tell the truth, there wasn't a
great deal to see, as my field of view was almost en-
tirely filled by the Pacific Ocean. Beneath me it was a
surprisingly deep azure, which softened into a misty
blue at the limits of vision. I asked the pilot how far
away the horizon was.
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'About two thousand miles,' he replied. 'You can
see most of the way down to New Zealand and up to
Hawaii. Quite a view, isn't it ?'

Now that I had grown accustomed to the scale of
things, I was able to pick out some of the Pacific
islands, many showing their coral reefs quite clearly.
A long way towards what I imagined was the west the
colour of the ocean changed quite abruptly from blue
to a vivid green. I realized I was looking at the enor-
mous sea-farms that fed the continent of Asia, and
which now covered a substantial part of all the oceans
in the tropics.

The coast of South America was coming into sight
when the pilot began to prepare for the landing on the
Inner Station. (I know the word 'landing' sounds pecu-
liar, but it's the expression that's used. Out in space, a
lot of ordinary words have quite different meanings.)
I was still staring out of the little porthole when I got
the order to go back to my seat, so that I wouldn't fall
around the cabin during the final manoeuvres.

The TV screen was now a black rectangle, with a
tiny double star shining near its centre. We were about
a hundred miles away from the Station, slowly over-
hauling it. The two stars grew brighter and further
apart: additional faint satellites appeared sprinkled
around them. I was seeing, I knew, the ships that were
'in dock' at the moment, being refuelled or overhauled.

Suddenly one of those faint stars burst into blazing
light. A hundred miles ahead of us, one of the ships in
that little fleet had started its motors and was pulling
away from Earth. I questioned the pilot.
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'"That would be the "Alpha Centauri", bound for
Venus,' he replied. 'She's a wonderful old wreck - it's
really time they pensioned her off. Now let me get on
with my navigating. This is one job the robots can't
do.'

The Inner Station was only a few miles away when
we started to put on the brakes. There was a high-
pitched whistling from the steering jets in the nose,
and for a moment a feeble sensation of weight re-
turned. It lasted only a few seconds: then we had
matched speeds and had joined the Station's other
floating satellites.

Being careful to ask the pilot's permission, I got out
of my couch and went to the window again. The
Earth was now on the other side of the ship, and I
was looking out at the stars - and the space-station. It
was such a staggering sight that I had to stare for a
minute before it made any sense at all. I understood,
now, the purpose of that orientation test the doctors
had given me...

My first impression of the Inner Station was one of
complete chaos. Floating there in space about a mile
away from our ship was a great open lattice-work of
spidery girders, in the shape of a flat disc. Here and
there on its surface were spherical buildings of varying
sizes, connected to each other by tubes wide enough
for men to travel through. In the centre of the disc
was the largest sphere of all, dotted with tiny eyes of
portholes and with dozens of radio antennae jutting
from it in all directions.

Several spaceships - some almost completely dis-
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mantled - were attached to the great disc at various
points. They looked, I thought, very much like flies
caught in a spider-web. Men in space-suits were work-
ing on them, and sometimes the glare of a welding
torch would dazzle my eyes.

Other ships were floating freely, arranged in no par-
ticular system that I could discover, in the space
around the Station. Some of them were streamlined,
winged vessels like the one that had brought me up
from Earth. Others were the true ships of space -
assembled here outside the atmosphere and designed to
ferry loads from world to world without ever landing
on any planet. They were weird, flimsy constructions,
usually with a pressurized spherical chamber for the
crew and passengers, and larger tanks for the fuel.
There was no streamlining, of course: the cabins,
fuel tanks and motors were simply linked together by
thin struts. As I looked at these ships I couldn't help
thinking of some very old magazines I'd once seen
which showed our grandfathers' ideas of spaceships.
They were all sleek, finned projectiles looking rather
like bombs. The artists who drew those pictures would
have been shocked by the reality: in fact, they would
probably not have recognized these queer objects as
spaceships at all...

I was wondering how we were going to get aboard
the Station when something came sweeping into my
field of vision. It was a tiny cylinder, just big enough
to hold a man - and it did hold a man, for I could see
his head through the plastic panels covering one end
of the device. Long, jointed arms projected from the
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machine's body and it was trailing a thin cable behind
it. I could just make out the faint misty jet of the tiny
rocket motor which propelled this miniature space-
ship.

The operator must have seen me staring out at him,
for he grinned back as he flashed by. A minute later
there came an alarming 'clang' from the hull of our
ship. The pilot laughed at my obvious fright.

'That's only the towing cable being coupled - it's
magnetic, you know. We'll start to move in a minute.'

There was the feeblest of tugs, and our ship slowly
rotated until it was parallel to the great disc of the
Station. The cable had been attached amidships, and
the Station was hauling us in like an angler landing a
fish. The pilot pressed a button on the control panel,
and there was the whining of motors as our under-
carriage lowered itself. That was not something you'd
expect to see used in space, but the idea was sensible
enough. The shock-absorbers were just the thing to
take up the gentle impact on making contact with the
Station.

We were wound in so slowly that it took almost
ten minutes to make the short journey. Then there was
a slight jar as we 'touched down', and the journey
was over.

"Well," grinned the pilot. 'l hope you enjoyed the
trip. Or would you have liked some excitement ?'

I looked at him cautiously, wondering if he was
pulling my leg.

'It was quite exciting enough, thank you. What
other sort of excitement could you supply ?'
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'Well, what about a few meteors, an attack by
pirates, an invasion from outer space, or all the other
things you read about in the fiction magazines ?'

T only read the serious books, like Richardson's
Introduction to Astronautics or Maxwell's Modern
Spaceships - not magazine stories.'

'l don't believe you,' he replied promptly. 'I read
'em, anyway, and I'm sure you do. You can't fool
me.'

He was right, of course. It was one of the first les-
sons I learned on the Station. All the people out there
have been hand-picked for intelligence as well as
technical knowledge. If you weren't on the level,
they'd spot it right away.

I was wondering how we were going to get out of
the ship when there was a series of bangings and scrap-
ings from the air-lock, followed a moment later by an
alarming hiss of air. It slowly died away, and presently,
with a soft sucking noise, the inner door of the lock
swung open.

'Remember what I told you about moving slowly,’
said the pilot, gathering up his log book. 'The best
thing is for you to hitch on to my belt and I'll tow you.
Ready?'

It wasn't a very dignified entry into the Station, I
couldn't help thinking. But it was safest to take no
risks, so that was the way I travelled through the
flexible, pressurized coupling that had been clamped
on to the side of our ship. The pilot launched himself
with a powerful kick, and I trailed along behind him.
It was rather like learning to swim underwater - so
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much like it, in fact, that at first I had the panicky
feeling that I'd drown if I tried to breathe.

Presently we emerged into a wide, metal tunnel -
one of the Station's main passageways, I guessed.
Cables and pipes ran along the walls, and at intervals
we passed through great double doors with red
EMERGENCY notices painted on them. I didn't
think this was at all reassuring. We met only two
people on our journey: they flashed by us with an
effortless ease that filled me with envy - and made me
determined to be just as skilful before I left the
Station.

T'm taking you to Commander Doyle,' the pilot ex-
plained to me. 'He's in charge of training here and will
be keeping an eye on you.'

"What sort of man is he ?' I asked anxiously.

'Don't you worry - you'll find out soon enough.
Here we are.'

We drifted to a halt in front of a circular door carry-
ing the notice 'Cdr R. Doyle, i/c Training. Knock and
Enter.' The pilot knocked and entered, still towing me
behind him like a sack of potatoes. I heard him say:

'Captain Jones reporting, Mr Doyle - with passen-
ger.' Then he shoved me in front of him and I saw the
man he had been addressing.

He was sitting at a perfectly ordinary office desk -
which was rather surprising in this place where noth-
ing else seemed normal. And he looked like a
prize-fighter: I think he was the most powerfully-
built man I'd ever seen. Two huge arms covered most
of the desk in front of him, and I wondered where he
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found clothes to fit - his shoulders must have been over
four feet across.

At first I didn't see his face clearly, for he was bend-
ing over some papers. Then he looked up, and I found
myself staring at a huge red beard and two enormous
eyebrows. It was some time before I really took in the
rest of the face: it's so unusual to see a real beard
nowadays that I couldn't help staring at it. Then I
realized that Commander Doyle must have had some
kind of accident, for there was a faint scar running
diagonally right across his forehead. Considering how
skilled our plastic surgeons are nowadays, the fact that
anything was still visible meant that it must originally
have been very bad indeed.

Altogether, as you'll probably have gathered, Com-
mander Doyle wasn't a very handsome man. But he
was certainly a striking one - and my biggest surprise
was still to come.

'So you're young Malcolm, eh?' he said, in a
pleasant, quiet voice that wasn't half as fearsome as
his appearance. "We've heard a lot about you. O.K.,
Captain Jones - I'll take charge of him now.'

The pilot saluted and glided away. For the next ten
minutes Commander Doyle questioned me closely,
building up a picture of my life and interest. I told him
how I'd been born in New Zealand and had lived for a
few years in China, South Africa, Brazil and Switzer-
land, as my father - who's a journalist - moved from
one job to another. We'd just gone to Missouri be-
cause Mom was fed up with mountains and wanted a
change. As families go these days, we hadn't travelled
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a great deal, and I'd never visited half the places all
our neighbours seemed to know. Perhaps that was one
reason why I wanted to go out into space - though I'd
never thought of it that way before.

When he had finished writing all this down - and
adding a lot of notes I'd have given a good deal to read
- Commander Doyle laid aside the old-fashioned
fountain-pen he was using and stared at me for a
minute as if | were some peculiar animal. He drummed
thoughtfully on the desk with his huge fingers, which
looked as if they could tear their way through the
material without much trouble. I was feeling a bit
scared, and to make matters worse I'd drifted away
from the floor and was floating helplessly in mid-air
again. There was no way I could move anywhere un-
less I made myself ridiculous by trying to swim -
which might or might not work. Then the Comman-
der gave a chuckle and his face crinkled up into a vast
grin.

'l think this may be quite amusing,' he said. While
I was still wondering if I dared to ask why, he con-
tinued, after glancing at some charts on the wall be-
hind him: 'Afternoon classes have just stopped - I'll
take you to meet the boys.' Then he grabbed a long
metal tube, that must have been slung underneath
the desk, and launched himself out of his chair with
a single jerk of his huge left arm.

He moved so quickly that it took me completely by
surprise. A moment later I just managed to stifle a gasp
of amazement. For as he moved clear of the desk, I saw
that Commander Doyle had no legs.
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When you go to a new school, or move into a strange
district, there's always a confusing period so full of
new experiences that you can never recall it clearly.
My first day on the space-station was like that. So
much had never happened to me before in such a short
time. It was not merely that [ was meeting a lot of new
people. I had to learn how to live all over again.

At first I felt as helpless as a baby. I couldn't judge
the effort needed to make any movement. Although
weight had vanished, momentum remained. It required
force to start something moving, and more force to
stop it again. That was where the broomsticks came in.

Commander Doyle had invented them, and the
name, of course, came from the old idea that once upon
a time witches used to ride on broomsticks. We cer-
tainly rode around the Station on ours. They con-
sisted of one hollow tube sliding inside another. The
two were connected by a powerful spring, and one
tube ended in a hook, the other in a wide rubber pad.
That was all there was to it. If you wanted to move,
you put the pad against the nearest wall and shoved.
The recoil launched you into space, and when you
arrived at your destination you let the spring absorb
your velocity and so bring you to rest. Trying to stop
yourself with your bare hands was liable to result in
sprained wrists.

It wasn't quite as easy as it sounds, though, for if
you weren't careful you could bounce right back the
way you'd come...

It was a long time before I discovered what had hap-
pened to the Commander. The scar he'd picked up in
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an ordinary motor crash when he was a young man -
but the more serious accident was a different story,
and had occurred when he was on the first expedition
to Mercury. He'd been quite an athlete, it seemed, so
the loss of his legs must have been an even bigger blow
to him than to most men. It was obvious why he had
come to the Station - it was the only place where he
wouldn't be a cripple. Indeed, thanks to his powerfully
developed arms, he was probably the most agile man
in the Station. He had lived here for the last ten years
and would never return to Earth, where he would be
helpless again. He wouldn't even go over to any of the
other space-stations where they had gravity, and no
one was ever tactless or foolish enough to suggest such
a trip to him.

There were about a hundred people on board the
Inner Station, ten of them apprentices a few years older
than myself. At first they were a bit fed up at having
me around, but after I'd had my fight with Ronnie
Jordan everything was O.K. and they accepted me as
one of the family. I'll tell you about that later.

The senior apprentice was a tall, quiet Canadian
named Tim Benton. He never said much, but when he
did speak everyone took notice. It was Tim who really
taught me my way around the Inner Station, after
Commander Doyle had handed me over to him with
a few words of explanation.

'l suppose you know what we do up here?' he said
doubtfully when the Commander had left us.

"You refuel spaceships on their way out from Earth,
and carry out repairs and overhauls.'
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'Yes, that's our main job. The other stations - those
further out - do a lot else as well, but we needn't
bother about that now. There's one important point
I'd better make clear right away. This Inner Station of
ours is really in two parts, with a couple of miles be-
tween them. Come and have a look.'

He pulled me over to a port and I stared out into
space. Hanging there against the stars - so close that it
seemed I could reach out and touch it - was what
seemed to be a giant flywheel. It was slowly turning
on its axis, and as it revolved I could see the glitter of
sunlight on its observation ports. I could not help
comparing its smooth compactness with the flimsy,
open girder work of the station in which I was stand-
ing - or, rather, floating. The great wheel had an axle,
for jutting from its centre was a long, narrow cylinder
which ended in a curious structure I couldn't under-
stand. A spaceship was slowly manoeuvring near it.

'That's the Residential Station,' said Benton dis-
approvingly. 'It's nothing but an hotel. You've noticed
that it's spinning - because of that, it's got normal
Earth gravity at the rim, owing to centrifugal force.
We hardly ever go over there: once you've got used
to weightlessness, gravity's a nuisance. But all incom-
ing passengers from Mars and the Moon are tran-
shipped there. It wouldn't be safe for them to go
straight to Earth after living in a much lower gravity
field. In the Residential Station they can get acclimat-
ized, as it were. They go in at the centre, where there's
no gravity, and work slowly out to the rim, where it's
Earth normal.'
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'How do they get aboard if the thing's spinning?' |
asked.

'See that ship moving into position? If you look
carefully, you'll see that the axle of the station isn't
spinning - it's being driven by a motor against the
station's spin so that it actually stands still in space.
The ship can couple up to it and transfer passengers.
The coupling's free to rotate, and once the axle revs up
to match speed with the station, the passengers can go
aboard. Sounds complicated, but it works well. And
see if you can think of a better way!'

'Will I have a chance of going over there ?' I asked.

'T expect it could be arranged - though I don't see
much point in it. You might just as well be down on
Earth - that's the idea of the place, in fact.'

I didn't press the point, and it wasn't until the very
end of my visit that I was able to get over to the Resi-
dential Station, floating there only a couple of miles
away...

It must have been quite a bother showing me round
the Station, because I had to be pushed or pulled most
of the way until I'd found my Space-legs'. Once or
twice Tim only just managed to rescue me in time
when I'd launched myself too vigorously and was
about to plunge headlong into an obstacle. But he was
very patient, and finally I got the knack of things and
was able to move around fairly confidently.

It was several days before I really knew my way
around the great maze of interconnecting corridors
and pressure chambers that was the Inner Station. In
that first trip I merely had a quick survey of its work-
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shops, radio equipment, power plant, air-conditioning
gear, dormitories, storage tanks and observatory. Some-
times it was hard to believe that all this had been
carried up into space and assembled here five hundred
miles above the Earth. I didn't know, until Tim men-
tioned it casually, that most of the material in the
Station had actually come from the Moon. The Moon's
low gravity made it much more economical to ship
equipment from there instead of from the Earth -
despite the fact that Earth was so much closer.

My first tour of inspection ended inside one of the
airlocks. We stood in front of the great circular door,
resting snugly on its rubber gaskets, that led into the
outer emptiness. Clamped to the walls around us were
the space-suits, and I looked at them longingly. It had
always been one of my ambitions to wear one and to
become a tiny, serf-contained world of my own.

'Do you think I'll have a chance of trying one on
while I'm here ?' I asked.

Tim looked thoughtful: then he glanced at his
watch.

'I'm not on duty for half an hour, and I want to
collect something I've left out at the rim. We'll go
outside.'

'‘But..." I gulped, my enthusiasm suddenly waning.
'Will it be safe? Doesn't it take a lot of training to use
one of these?'

He looked at me calmly.

'Not frightened, are you?'

'Of course not.'

'Well, let's get started.'
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Tim answered my question while he was showing
me how to get into the suit.

'It's quite true that it takes a lot of training before
you can operate one of these. I'm not going to let you
try - you sit tight inside and tag along with me. You'll
be as safe there as you are now, as long as you don't
meddle with the controls. Just to make sure of that, I'll
lock them first.'

I rather resented this, but didn't say anything. After
all, he was the boss.

To most people, the word 'space-suit' conjures up a
picture of something like a diving dress, in which a
man can walk and use his arms. Such suits are, of
course, used on places like the Moon. But on a space-
station, where there's no gravity, your legs aren't
much use anyway - outside, you have to blow yourself
round with tiny rocket units.

For this reason, the lower part of the suit was simply
arigid cylinder. When I climbed inside it, I found that
I could only use my feet to work some control pedals,
which I was careful not to touch. There was a little
seat, and a transparent dome covering the top of the
cylinder gave me good visibility. I could use my hands
and arms. Just below my chin there was a neat little
control panel with a tiny keyboard and a few meters.
If I wanted to handle anything outside, there were
flexible sleeves inside which I could push my arms.
They ended in gloves which, although they seemed
clumsy, enabled one to carry out quite delicate
operations.

Tim threw some of the switches on my suit and
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clamped the transparent dome over my head. I felt
rather like being inside a coffin with a view. Then he
chose a suit for himself and attached it to mine by a
thin nylon cord.

The inner door of the air-lock thudded shut behind
us and I could hear the vibration of the pumps as the
air was sucked back into the station. The sleeves of my
suit began to stiffen slightly. Tim called across at me,
his voice distorted after passing through our helmets.

'l won't switch on the radio yet. You should still be
able to hear me. Listen to this.' Then he went over to
the familiar radio engineer's routine: 'Testing, One,
Two, Three, Four, Five...'

Around 'Five' his voice began to fade. "When he'd
reached 'Nine' I couldn't hear a thing, though his lips
were still moving. There was no longer enough air
around us to carry sound. The silence was quite un-
canny, and | was relieved when the loudspeaker in my
suit started to talk.

'I'm opening the outer door now. Don't make any
movements - ['ll do all that's necessary.'

In that eerie silence, the great door slowly opened
inwards. I was floating freely now, and I felt a faint
'tug' as the last traces of air puffed out into space. A
circle of stars was ahead of me, and I could just glimpse
the misty rim of Earth to one side.

'Ready ?" asked Tim.

'0.K.,' I said, hoping that the microphone wouldn't
betray my nervousness.

The towing line gave a tug as Tim switched on his
jets, and we drifted out of the air-lock. It was a terri-
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fying sensation, yet one I would not have missed for
anything. Although, of course, the words 'up' and
'down' had no meaning here, it seemed to me as if |
were floating out through a hole in a great metal wall,
with the Earth at an immense distance below. My
reason told me that I was perfectly safe - but all my
instincts shouted, 'You've a five hundred mile fall
straight down beneath you!'

Indeed, when the Earth filled half the sky, it was
hard not to think of it as 'down'. "We were in sunlight
at the moment, passing across Aftrica, and I could see
Lake Victoria and the great forests of the Congo. What
would Livingstone and Stanley have thought, I won-
dered, if they had known that one day men would
flash across the Dark Continent at 18,000 miles an
hour ? And the day of those great explorers was only
two hundred years behind us. It had been a crowded
couple of centuries...

Though it was fascinating to look at Earth, I found
it was making me giddy, and so I swivelled round in
my suit to concentrate on the Station. Tim had now
towed us well clear of it, and we were almost out
among the halo of floating ships. I tried to forget about
the Earth, and now that I could no longer see it, it
seemed natural enough to think of 'down' as towards
the Station.

This is a knack everyone has to learn in space.
You're liable to get awfully confused unless you pre-
tend that somewhere is down. The important thing is
to choose the most convenient direction, according to
whatever you happen to be doing at the moment.
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Tim had given us enough speed to make our little
trip in a reasonable time, so he cut the jets and pointed
out the sights as we drifted along. This bird's-eye view
of the Station completed the picture I'd already got
from my tour inside, and I began to feel that [ was
really learning my way about.

The outer rim of the Station was simply a flat net-
work of girders trailing off into space. Here and there
were large cylinders - pressurized workshops big
enough to hold two or three men, and intended for any
jobs that couldn't be handled in vacuum.

A spaceship with most of its plating stripped off
was floating near the edge of the Station, secured from
drifting away by a couple of cords that would hardly
have supported a man on Earth. Several mechanics
wearing suits like our own were working on the hull.
I wished I could overhear their conversation and find
out what they were doing, but we were on a different
wavelength.

Tm going to leave you here a minute,' said Tim,
unfastening the towing cord, and clipping it to the
nearest girder. 'Don't do anything until I get back.'

I felt rather foolish, floating round like a captive
balloon, and was glad that no one took any notice of
me. While waiting, I experimented with the fingers
of my suit and tried, unsuccessfully, to tie a simple
knot in my towing cable. I found later that one could
do this sort of thing, but it took practice. Certainly the
men on the spaceship seemed to be handling their
tools without any awkwardness, despite their gloves.

Suddenly it began to grow dark. Until this moment,
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the Station and the ships floating beside it had been
bathed in brilliant light from a sun so fierce that |
had not dared to look anywhere near it. But now the
Sun was passing behind the Earth as we hurtled across
the night side of the planet. I turned my head - and
there was a sight so splendid that it completely took
away my breath. Earth was now a huge, black disc
eclipsing the stars, but all along one edge was a glorious
crescent of golden light, shrinking even as I watched. I
was looking back upon the line of the sunset, stretch-
ing for a thousand miles across Africa. At its centre
was a great halo of dazzling gold where a thin sliver
of sun was still visible. It dwindled and vanished: the
crimson afterglow of the sunset contracted swiftly
along the horizon until it too disappeared. The whole
thing lasted not more than two minutes, and the men
working around me took not the slightest notice of it.
After all, in time one gets used even to the most won-
derful sights, and the Station circled the Earth so
swiftly that sunset occurred every hundred minutes...

It was not completely dark, for the Moon was half
full, looking no brighter or closer than it did from
Earth. And the sky was so crowded with millions of
stars, all shining quite steadily without a trace of
twinkling, that I wondered how anyone could ever
have spoken of the 'blackness' of space.

I was so busy looking for the other planets (and
failing to find them) that I never noticed Tim's return
until my tow-rope began to tug. Slowly we moved
back towards the centre of the Station, in such utter
silence that it hardly seemed real. I closed my eyes for
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a minute - but the scene hadn't changed when I
opened them. There was the great black shield of
Earth - no, not quite black, for I could see the oceans
glimmering in the moonlight. The same light made
the slim girders around me gleam like the threads of a
ghostly spider's web, a web sprinkled with myriads of
stars.

This was the moment when I really knew that I
had reached space at last, and that nothing else could
ever be the same again.



3
"THE MORNING STAR'

'Now on Station Four, do you know what our big-
gest trouble used to be ?' asked Norman Powell.

"No,' I replied, which was what I was supposed to
say.

'Mice," he exclaimed solemnly. 'Believe it or not!
Some of them got loose from the biology lab., and be-
fore you knew where you were, they were all over the
place.’

'T don't believe a word of it,' interrupted Ronnie
Jordan.

'"They were so small they could get into all the air
shafts,’ continued Norman, unabashed. 'You could
hear them scuttling around happily whenever you put
your ear to the walls. There was no need for them to
make mouse-holes - every room had half a dozen al-
ready provided, and you can guess what they did to
the ventilation. But we got them in the end, and do
you know how we did it ?'

"You borrowed a couple of cats.'

Norman gave Ronnie a superior look.

'That was tried, but cats don't like zero gravity. They
were no good at all - the mice used to laugh at them.
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No: we used owls. You should have seen them fly!
Their wings worked just as well as ever, of course, and
they used to do the most fantastic things. It only took
them a few months to get rid of the mice.'

He sighed.

'"The problem then, was to get rid of the owls. "We
did this -'

I never learned what happened next, for the rest of
the gang decided they'd had enough of Norman's tall
stories and everyone launched themselves at him
simultaneously. He disappeared in the middle of a
slowly revolving sphere of bodies, that drifted noisily
round the cabin. Only Tim Benton, who never got
mixed up in these vulgar brawls, remained quietly
studying, which was what everybody else was sup-
posed to be doing.

Every day all the apprentices met in the classroom
to hear a lecture from Commander Doyle or one of
the Station's technical officers. The Commander had
suggested that I should attend these talks - and a
suggestion from him was not very different from an
order. He thought I might pick up some useful know-
ledge, which was true enough. I could understand
about a quarter of what was said, and spent the rest
of the time reading something from the Station's
library of ultra-light-weight books.

After the classes there was a thirty-minute study
period, and from time to time some studying was
actually done. These intervals were much more useful
to me than the lessons themselves, for the boys were
always talking about their jobs and the things they
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had seen in space. Some of them had been out here
for two years, with only a few short trips down to
Earth.

Of course, a lot of the tales they told me were, shall
I say, slightly exaggerated. Norman Powell, our prize
humorist, was always trying to pull my leg. At first |
fell for some of his yarns, but now I'd learned to be
cautious...

There were also, I'd discovered, some interesting
tricks and practical jokes that could be played in
space. One of the best involved nothing more compli-
cated than an ordinary match. "We were in the class-
room one afternoon when Norman suddenly turned
to me and said: 'Do you know how to test the air to
see if'it's breathable ?'

'If it wasn't, I suppose you'd soon know,' I replied.

"Not at all - you might be knocked out too quickly
to do anything about it. But there's a simple test
which has been used on Earth for ages, in mines and
caves. You just carry a flame ahead of you, and if it
goes out - well, you go out too, as quickly as you
can!'

He fumbled in his pocket and extracted a box of
matches. I was mildly surprised to see something so
old-fashioned aboard the Station.

'In here, of course,' Norman continued, 'a flame
will burn properly. But if the air were bad it would
go out at once.'

He absent-mindedly stroked the match on the box
and it burst into light. A flame formed around the
head - and I leaned forward to look at it closely. It
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was a very odd flame, not long and pointed but
quite spherical. Even as I watched it dwindled and
died.

It's funny how the mind works, for up to that mo-
ment I'd been breathing perfectly comfortably, yet
now [ seemed to be suffocating. I looked at Norman,
and said nervously: "Try it again - there must be
something wrong with the match.'

Obediently he struck another, which expired as
quickly as the first.

"Let's get out of here,' I gasped. 'The air-purifier
must have packed up.' Then I saw that the others
were grinning at me.

'Don't panic, Roy,' said Tim. 'There's a simple
answer.' He grabbed the match-box from Norman.

'The air's perfectly O.K. but if you think about it,
you'll see that it's impossible for a flame to burn out
here. Since there's no gravity and everything stays
put, the smoke doesn't rise and the flame just chokes
itself. The only way it will keep burning is if you do
this.'

He struck another match, but instead of holding it
still, kept it moving slowly through the air. It left a
trail of smoke behind it, and kept on burning until
only the stump was left.

"It was entering fresh air all the time, so it didn't
choke itself with burnt gases. And if you think this
is just an amusing trick of no practical importance,
you're wrong. It means we've got to keep the air in
the Station on the move, otherwise we'd soon go the
same way as that flame. Norman, will you switch on
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the ventilators again, now that you've had your little
joke?'

Joke or not, it was a very effective lesson. But it
made me all the more determined that one of these
days I was going to get my own back on Norman. Not
that I disliked him, but I was getting a little tired of
his sense of humour.

Someone gave a shout from the other side of the
room. 'The "Canopus" is leaving!'

We all rushed to the small circular windows and
looked out into space. It was some time before I could
manage to see anything, but presently I wormed my
way to the front and pressed my face against the
thick transparent plastic.

The 'Canopus' was the largest liner on the Mars
run, and she had been here for some weeks having
her routine overhaul. During the last two days fuel
and passengers had been going aboard, and she had
now drifted away from the Station until we were
separated by a space of several miles. Like the Resi-
dential Station, the 'Canopus' slowly revolved to give
the passengers a sense of gravity. She was shaped
rather like a giant doughnut, the cabins and living
quarters forming a ring around the power plant and
drive units. During the voyage the ship's spin would
be gradually reduced, so that by the time her passen-
gers reached Mars they would already be accustomed
to the right gravity. On the homeward journey, just
the reverse would happen.

The departure of a spaceship from an orbit is
nothing like as spectacular as a take-off from Earth. It
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all happens in utter silence, of course, and it also hap-
pens very slowly. Nor is there any flame and smoke:
all that I could see was a faint pencil of mist jetting
from the drive units. The great radiator fins began to
glow cherry red, then white hot, as the waste heat
from the power plant flooded away into space. The
liner's thousands of tons of mass were gradually pick-
ing up speed, though it would be many hours before
she gained enough velocity to escape from Earth. The
rocket that had carried me up to the Station had
travelled at a hundred times the acceleration of the
'Canopus': but the great liner could keep her drive
units thrusting gently for weeks on end, to build up
a final speed of almost half a million miles an hour.

After five minutes she was several miles away and
moving at an appreciable velocity - pulling out away
from our own orbit into the path that led to Mars. I
stared hungrily after her, wondering when I, too,
would travel on such a journey. Norman must have
seen my expression, for he chuckled and said:

Thinking of stowing away on the next ship? Well,
forget it. It can't be done. Oh, I know it's a favourite
dodge in fiction, but it's never happened in practice -
there are too many safeguards. And do you know
what they'd do to a stowaway if they found one?'

'No,' I said, trying not to show too much interest
- for to tell the truth I had been thinking rather along
these lines.

Norman rubbed his hands ghoulishly.

'Well, an extra person on board would mean that
much less food and oxygen for everyone else - and it
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would upset the fuel calculations too. So he'd simply
be pushed overboard.'

Then it's just as well that no one ever has stowed
away.'

It certainly is - but of course a stowaway wouldn't
have a chance. He'd be spotted before the voyage be-
gan. There just isn't room to hide in a space-ship.'

I filed this information away for future reference.
It might come in handy some day.

Space Station One was a big place, but the appren-
tices didn't spend all their time aboard it, as I quickly
found out. They had a club-room which must have
been unique, and it was some time before I was allowed
to visit it.

Not far from the Station was a veritable Museum
of Astronautics, a floating graveyard of ships that had
seen their day and had been withdrawn from service.
Most of them had been stripped of their instruments
and were no more than skeletons. On Earth, of course,
they would have rusted away long ago, but here in
vacuum they would remain bright and untarnished
for ever.

Among these derelicts were some of the great
pioneers - the first ship to land on Venus, the first to
reach the satellites of Jupiter, the first to circle Saturn.
At the end of their long voyages, they had entered
the five-hundred mile orbit round Earth and the ferry-
rockets had come up to take off their crews. They
were still here where they had been abandoned, never
to be used again.

All, that is, except the 'Morning Star'. As everyone



60

knows, she made the first circumnavigation of Venus,
back in '85. But very few people know that she was
still in an excellent state of repair, for the apprentices
had adopted her, made her their private headquarters,
and, for their own amusement, had got her into work-
ing condition again. Indeed, they believed she was at
least as good as new and were always trying to 'bor-
row' enough rocket fuel to make a short trip. They
were very hurt because no one would let them have
any.

Commander Doyle, of course, knew all about this
and quite approved of it - after all, it was good train-
ing. Sometimes he came over to the 'Morning Star'
to see how things were getting on, but it was generally
understood that the ship was private property. You
had to have an invitation before you were allowed
aboard. Not until I'd been around for some days, and
had become more or less accepted as one of the gang,
did I have a chance of making the trip over to the
'Morning Star".

It was the longest journey I had made outside the
Station, for the 'Graveyard' was about five miles
away, moving in the same orbit as the Station but a
little ahead of it. I don't quite know how to describe
the curious vehicle in which we made the trip. It had
been constructed out of junk salvaged from other
ships, and was really nothing more than a pressurized
cylinder, large enough to hold a dozen people. A low-
powered rocket unit had been bolted to one end, there
were a few auxiliary jets for steering, a simple air-
lock, a radio to keep in touch with the Station - and
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that was all. This peculiar vessel could make the hop
across to the 'Morning Star' in about ten minutes, be-
ing capable of achieving a top speed of about thirty
miles an hour. She had been christened 'The Skylark
of Space' - a name apparently taken from a famous
old science-fiction story.

The 'Skylark' was usually kept parked at the outer
rim of the Station where she wouldn't get in any-
body's way. When she was needed, a couple of the
apprentices would go out in space-suits, loosen her
mooring lines, and tow her to the nearest air-lock.
Then she would be coupled up and you could go
aboard through the connecting tube - just as if you
were entering a real space-liner.

My first trip in the 'Skylark' was a very different
experience from the climb up from Earth. She looked
so ramshackle that I expected her to fall to pieces at
any moment, though in fact she had a perfectly
adequate margin of safety. With ten of us aboard, her
little cabin was distinctly crowded, and when the
rocket motor started up the gentle acceleration made
us all drift slowly towards the rear of the ship. The
thrust was so feeble that it only made me weigh about
a pound - quite a contrast to the take-off from Earth,
where I could have sworn I weighed a ton! After a
minute or so of this leisurely progress we shut off the
drive and drifted freely for another ten minutes, by
which time a further brief burst of power brought us
neatly to rest at our destination.

There was plenty of room inside the 'Morning
Star': after all, she had been the home of five men
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for almost two years. Their names were still there,
scratched on the paintwork in the control cabin, and
the sight of those signatures took my imagination
back almost a hundred years, to the great pioneering
days of space-flight, when even the Moon was a
new world and no one had yet reached any of the
planets.

Despite the ship's age, everything inside the control
room still seemed bright and new. The instrument
board, as far as I could tell, might have belonged to a
ship of my own time. Tim Benton stroked the panel
gently. 'As good as new!' he said, with obvious pride
in his voice. 'I'd guarantee to take you to Venus any
day!

I got to know the 'Morning Star' controls pretty
well. It was quite safe to play with them, of course,
since the fuel tanks were empty and all that happened
when one pressed the 'Main Drive - Fire!' button was
that a red light lit up. Still, it was exciting to sit in
the pilot's seat and to daydream with my hands on
the controls...

A little workshop had been fitted up just aft of the
main fuel tanks, and a lot of model-making went on
here - as well as a good deal of serious engineering.
Several of the apprentices had designed gadgets they
wanted to try out, and were seeing if they worked in
practice before they took them any further. Karl Hasse,
our mathematical genius, was trying to build some
new form of navigational device - but as he always hid
it as soon as anybody came along, no one knew just
what it was supposed to do.
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I learned more about spaceships while I was crawl-
ing round inside the 'Morning Star' than I ever did
from books or lectures. It was true that she was nearly
a century old, but although the details have altered,
the main principles of spaceship design have changed
less than one might expect. You still have to have
pumps, fuel tanks, air-purifiers, temperature regula-
tors, and so on. The gadgets may change, but the jobs
they must do remain the same.

The information I absorbed aboard the 'Morning
Star' was not merely technical, by any means. |
finished my training in weightlessness here: and 1
also learned to fight in free-fall. Which brings me to
Ronnie Jordan.

Ronnie was the youngest of the apprentices, about
two years older than myself. He was a boisterous, fair-
haired Australian - at least, he'd been born in Sydney,
but had spent most of his time in Europe. As a result,
he spoke three or four languages, sometimes accident-
ally slipping from one to the other.

He was good-natured and light-hearted, and gave
the impression that he'd never quite got used to zero
gravity but still regarded it as a great joke. At any rate,
he was always trying out new tricks, such as making a
pair of wings and seeing how well he could fly with
them. (The answer was - not very well. But perhaps
the wings weren't properly designed.) Because of his
high spirits, he was always getting into good-humoured
fights with the other boys - and a fight under free-fall
conditions is fascinating to watch.

The first problem, of course, is to catch your oppo-
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nent, which isn't at all easy if he refuses to cooperate
- he can shoot off in so many directions. But even if he
decides to play, there are further difficulties. Any kind
of boxing is almost impossible: the first blow would
send you flying apart. So the only practicable form of
combat is wrestling. It usually starts with the two
fighters floating in mid-air, as far as possible from any
solid object. They grasp wrists, with their arms fully
extended - and after that it's difficult to see exactly
what happens. The air is full of flying limbs and slowly
rotating bodies. By the rules of the game, you've won
if you can keep your opponent against any wall for a
count of five. This is much more difficult than it
sounds, for he only has to give a good heave to send
both of you flying out into the room again. Remember
that as there's no gravity, you can't just sit on your
victim until your weight tires him out.

My first fight with Ronnie arose out of a political
argument. Perhaps it seems funny that, out in space,
Earth's politics matter at all. In a way they don't - at
least, no one worries whether you're a citizen of the
Atlantic Federation, the Panasiatic Union or the Paci-
fic Confederacy. But there were plenty of arguments
about which country was the best to live in, and as
most of us had travelled a good deal everyone had
different ideas.

When I told Ronnie that he was talking nonsense
he said, 'Them's fightin' words,' and before I knew
what had happened I was pinned in a corner while
Norman Powell lazily counted up to ten - to give me
a chance. | couldn't escape, because Ronnie had his feet
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braced firmly against the other two walls forming the
corner of the cabin.

The next time I did slightly better, but Ronnie still
won easily. Not only was he stronger than [ was, but
I didn't have the technique.

In the end, however, I did succeed in winning - just
once. It took a lot of careful planning, and maybe Ron
had got over-confident as well.

I realized that if I let him get me in a corner I was
done for - he could use his favourite 'star-fish' trick
and pin me down, by bracing himself against the walls
where they came together. On the other hand, if I
stayed out in the open his superior strength and skill
would soon force me into an unfavourable position. It
was necessary, therefore, to think of some way of
neutralizing his advantages.

I thought about the problem a lot before discovering
the answer - and then I put in a good deal of practice
when nobody else was around, for it needed very
careful timing.

At last [ was ready. We were seated round the little
table bolted to one end of the 'Morning Star's ' cabin -
the end which was usually regarded as the floor. Ron
was opposite me, and we'd been arguing in a good-
humoured manner for some time. It was obvious that a
fight was going to start at any minute. When Ron
began to unbuckle his seat straps I knew it was time to
take-off...

He'd just unfastened himself when I shouted, 'Come
and get me!' and launched myself straight at the 'ceil-
ing', fifteen feet away. This was the bit that had to be
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timed carefully. Ron kicked himself off a fraction of a
second after me, once he'd judged the course I was
taking.

Now in free orbit, of course, once you've launched
yourself on a definite path you can't stop until you
bump into something again. Ron expected to meet me
on the 'ceiling: what he didn't expect was that I'd
only get half-way there. For my foot was tucked in a
loop of cord that I'd thoughtfully fastened to the floor.
I'd only gone a couple of yards when I jerked to a stop
and dragged myself back the way I'd come. Ron, of
course, couldn't do anything but sail right on. He was
so surprised at seeing me jerk back that he rolled over
as he was ascending, to watch what had happened, and
hit the ceiling with quite a thud. He hadn't recovered
from this when I launched myself again - and this
time I didn't hang on to the cord. Ron was still off-
balance as I came up like a meteor. He couldn't get
out of the way in time and so I knocked all the wind
out of him. It was easy to hold him down for the count
of five: in fact Norman got to ten before Ron showed
any signs of life. | was beginning to get a bit worried
when he finally started to stir...

Perhaps it wasn't a very famous victory, and a num-
ber of people thought I'd cheated. Still, there was
nothing against this sort of thing in the rules.

It wasn't a trick I could use twice, and Ron got his
own back next time. But, after all, he was older than
me...

Some of our other games weren't quite