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INTO SPACE WITHOUT ROCKETS: A NEW IDEA FOR SPACE LAUNCH
Yu. Artsutanov

"An elevator into space" - this ldea
was put forth in 1960 by the author of the :
article which you are now reading, We recall .
that this was fantastlc but based on a firm :
theoretical foundation of a plan for con-
structing a tower about 35,000 kilometers
high - a tower whose upper end would be
equivalent to a satelllte rotating in a so-
called stationawry orbit. 1Ih thils orblt, the
satellite would "hang motionlessly'" above a
selected point on the Earth's surface. Thus,
; 1t would be possible to go lnto space by
L riging to the top of the tower in a regular
elevator rather than usling rockets. And there -
simply pushlng off energetically, one could find
himself 1n outer space. Now, englneer Yurly
Artsutanov tells about a new project which 1s
Just as fantastlc and Just as theoretically
reallstic.

"There 1s no motion, sald the bearded wise man..." In these
lines, Pushkin recalled the old argument between Zeno of Elea,
son of Teleutagoras, and Diogenes of Sinope. The famous Zeno
paradox ("If an arrow flies, it 1s at some point in space at each 5
instant and if it is at this point 1in space at each instant 1t 1s i
stationary in 1t; but a body cannot move and be statlonary simul-
taneously, consequently there is no motion") and 1ts solutions
were written about many times already and really, thils 18 not what
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we are discussing. But I recalled the Zeno paradox for this
reason.

However rapldly a wheel may roll along a road, at any instant
some point of the rim touches the ground. In other words, 1t ls
statlonary and 1ts speed relative to the ground equals zero. On
the other hand, the speed of the translational (not rotational)
motion of the opposlte polnt of the rim is twlre as great as the
speed of the axls., So that here we no longer have a paradox but
customary realilty.

It ls clear that the greater the dlameter, the greater the
time that the polnts of the rim are close to the ground. In
other words, they move with speeds which differ very sllghtly ‘
from zero. Let us say that 1f we take a wheel with a dlameter . K
of 4 kllometers and start 1t along a road at a speed of 36 kilom-
eters per hour, then any quick ant who happens to be nearby is 4
able to scramble onto 1t: & calculatlion shows that the polnt of "
contact will cover a dlstance of 2 millimeters during the time :
of about 0.1 seconds., And 1f the ant, I repeat, l1ls sufflciently
prompt he nses this ciroumstance; Jumps on thls unique streetcar
under way and rolls along at a speed which 1s unheard of from the
ant's point of view of him: up to 72 km per hour! The trip will
take little more than a milnute ard then the point where the ant
sits will again come in contact with the road and our traveller,
coplng in Jest wilth a distance of three quarters of a kllometer,
happlly slides onto the ground,

~

And now about the satellite.

: Imagine that a wheel with a dlameter of 2000 kilometers is ,
g_ rolling along the Earth's equator. Why namely 2000 kilometers? §
N This will be discussed somewhat later. ‘
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Thus, a wheel with a dlameter of 2000 kllometers 1is rushing
along the equator over a speclally lald road with a speed of (for
the nave) 7 kilometers per second. Each point on the giant rim is
in gontact with the Earth for an insignlficant instant. But 1if
it 1s no longer an ant whlch is somewhere on the road, and a man
makes agalighting platform, then the contact point will travel
a little more than a distance of only 2.5 meters past the platform
in one second. That 1s, it wlll move with the speed of a fast-
walking man. Please be seated! Or, 1f it 1s convenlent, attach
a comfortable car with travellers to the rim!

Immedlately after thls, the car rushes into space together
wlith the rim. The overload resches 5 g's. It is not particularly
pleasant - but for an ordinary person such an overload 1ls not
fearsome, At an altitude of 1 kilometer velocity reaches 280 m
per second and at an altitude of 10 killometers - 900 meters per
second., However great this speed 1s, it 18 muoh less than coszmice
speed and alr resistance willl not play a substantlal role. Even
at an altitude of 100 killometers, that is, where the atmospheric
reslstance 1s infiniltesimally small, flight will proceed with a
veloclty of only 3 kllometers per second.

At the very top of the wheel the car ':ith the travellers 1s
now flying at a speed of 14 kilometers per second - almost at
solar escape veloclity! - and, separating, exactly at midnight
(local satellite time) when its speed is added with the Earth's
speed of flight around the sun, 1t sets off on a trip beyond the
limits of the solar system. But separating at any other point -
on flight which does not emerge beyond the limits of the solar
system. 8o, on the strength of this the diameter of the wheel 1B
selected namely as 2000 kilometers: we simply have no need for
velocity of more than 14 km/s.
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The return to Earth occurs in the reverse order: the car ls
attached to the wheel at a point where the velocity of the rim is
equal to the velocity of the car. The rim with the attached "ant,"
reduclng speed smoothly, takes off for the Earth and there at a
docking platform the car 1s separated at a speed close to zero.

A soft landing has been accomplished.

I already hear the objectiocn: '"Wheel! Really, can one create
such a wheel? And the road along the equator with a length of
40,000 kilometers, across the sea and ocean!... No, the project
in the best case 1s a game of the mind and no more..."

Actually, the obJectlons are serlous, But you see, no one
requires that the wheel be made with a continucus rim. For we are
not assuming the constructlon of an infinite number of alighting
and docking platforms! Then, we can break the rim or, more
correctly, restrict 1t so that only one spoke and a masslve nave
which will fly along the orbit of an Earth satellite remain. The
spokes wlll roll along the surface of the Earth like a glant star
fieh. At the points where the "star" touches the Earth we have
the alighting-docking platforms. As a result, we do not even need
a road with a length of 40,000 kilometers. Furthermore, we can
even be limited to two spokes wlth such & rotating dlameter! As

you see, here it 1s already much more realistic than seems at first

glance.

True, this plan also has 1ts weak point: the construction
of the spoke. A calculatlon provides dlscomforting figures: the
strength of materilials which are to be used for constructlon should
exceed 1000 kg/mm2 - geveral times hlgher than the strength of
existing materials. But, on the other hand, 1t 1s not proposed
to bulld the "wheel" today.

Well, and how effective 1s the "productivity of the labor"of the

wheel-satellite? I conducted an epproximate calculation: for the
welght of each spoke of about 100 tons we can in principle land on

I
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the Earth and dispatch into space a ton of cargo every 8 minutes
(with 2 "spokes").

Actually, the cargo turnover will be a little less slnce the
position of the '"wheel" will not be favorable for launching the
car in the required direction with each revolution of the "wheel."
Consldering losses to frictlon agalnst the alr, it 1s necessary to
balance the amount of cargo being sent and received. For the ship
being dispatched takes away part of the satellite's energy while
one which 1s landing gives it up. Thls will also have to be con-
sidered, that 1s, discharge somewhat more cargo or turn on Jet
‘engines periodically or more massive cargoes along the diameter.
By the way, these are only detalls now.

In order to make the movement of the 'spokes" more stabdble,

it 1s desirable to make the "spoke" as massive as possible. It is
best of all to create a heavy satellite obmervatory or somethlng
of this type in this place. Moreover, communication with it will
be very simple and convenient. We use the same effect of rotation
of the satelllite-sheel, Simply speaking, we will lower to Earth

a2 loop of strong rope which is put on the rotating nave. A unique
elevator 1s obtalned with the ald of whilch 1t 1s possible to 1ift
cargo and people into the observatory.

Interestingly, the required strength of the materials for the
satellite~wheels 1s not connected wlth the gravlity on the surface
of the planet: for the satelllite-wheel 18 in a state of
welghtlessness. Therefore, the landing of a research station,
let us say, on Jupiter und 1ts takeoff from it appears to be
completely realistic. And thils 1s without expenditures of fuel,
which 1s especially important for a planet wheres gravity exceeds
the Earth's gravity by more than 300 times,

In short, wheel-like or, if suitable, pseudo-wheel-like satel-
lites can open an extremely unexpected horizon before cosmonautics.
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; Well, and wlll they be created - the future wlll answer thls.
Fllghts on rockets were also fantasles at ohe time,
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