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The Early Days

USA

First Satellite: 1958

Man in Orbit: 1962

USSR

First Satellite: 1957

Man in Orbit: 1961
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Space Fever
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Yuri ArtsutanovñTo the Cosmos

by Electric Trainò
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Fuel = 20 x payload
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The trouble with rockets
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Drop a cable from a satelliteé

Too low 

(LEO)

150-500 

miles 

overhead

90 minutes

Too slow 

(30 days)

240,000 

miles

Just right 

(GEO)

25,000 

miles 24 

hrs.

Counter-

weight

Very 

long 

cable

24 hrs.
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éSwing a ball on a string

1 foot string   Ą

1.1 seconds (or less) 

to go around

1500 foot string   Ą

42 seconds (or less) 

to go around

24 

hrs.

86,400 seconds (one 

day) to go around   Ą

String needs to be at 

least 25,000 miles long
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The 25,000 mile problem

Steel wire get us

about 50 miles

Advanced Kevlar 

and similar materials 

get us a bit more 

than 250 miles
Until recently, no known 

material even come 

close to what we need 

for a Space Elevator

How long can a cable be before it breaks under its own weight?
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The power problem

Å During the beginning of the trip, 20 ton climber ascending at 50 m/s 

is drawing 10 MWatt of power.

Å How do we power a climber?

Å Will the mass of the power system exceed the mass of the climber?

Å Where do we store the energy?
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ĄĄĄ1990é.
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Carbon Nanotubes

ÅNew class of molecules ïtubes of carbon atoms

ÅDiscovered in 1991 by Sumio Iijima

ÅIndividual nanotubes are 30 times stronger than 

steel and 6 times lighter

ÅA tether made out of Carbon Nanotubes will be

strong enough to construct the Space Elevator !


