what we thought would happen

1. Colliers 1954 cover


-- over New York!


-- Nosecone of a rocket


-- not an antenna, you’ll notice it’s not pointing toward the Earth – a solar furnace



for power generation (solar cells were laboratory experiments at this point)

2. Conical “Saturn Shuttle”


-- big fins for stability


-- Launch site in the Pacific, near equator


-- steel exterior (not painted – get to that in a second)


-- hydrazine and nitric acid (!!) as fuel

3. Orbiting station and 3rd stage over over C. America


-- note tiny cargo bay


-- tiny squares on rotating station are actually radiators


-- trough on top of station is a solar furnace, like in first picture


-- note the floating telescope – coincidentially, mirror is about the size of hubble’s


-- proposed orbit altitude was 1000 miles – before discovery of Van Allen belts

4. Station interior


-- big huge crew, all male


-- a bit like a submarine

5. Re-entering third stage


-- Metal skin heats to incandesence


-- wings allow gradual deceleration

6. Fleet to Mars (winged lander, wings folded, at bottom)

7. Winged lander on Mars


-- really, really big wings, skids to stop on sandy surface

8. Parachute landing on Mars


-- retrorockets fire at the last minute

9.




BLANK SLIDE

What actually happened

10. Colliers Satellite and Explorer 1 (1958)


-- still the nose cone of a rocket


-- battery power, not a boiler

11. VonBraun conical rocket and Saturn V (no fins – stabilized by rockets)


-- Huge metal wings... are kind of heavy


-- Huge metal wings... get torn off (remember Skylab’s meteorite shield?)


-- Huge metal wings... are unnecessary anyway (rocket-stabilized)
12. Rotating station and ISS (ISS shown in final configuration)


-- lower altitude (below VanAllen belts, easier to reach)


-- ISS not a navigational beacon – GPS satellites instead


-- ISS not for military reconnaissance – HK-11 spysats instead


-- ISS not for on-site astronomical observation – Hubble et al instead


-- note that all the replacements are automated!!


-- no need for such a huge crew

13. Radiators have to be a lot bigger


-- ISS radiators in purple

14. 2001 station – how big would the radiators have to be?


-- pretty freaking huge

15. Re-entering rocket again, with images from hypersonic wind tunnel


-- Huge metal wings... don’t work for Earth reentry


– round versus blunt (low-beta / high-beta)


– leading edge heating problem (high beta + low volume to absorb heat)


– heat-sink problem (shuttle’s tiles are thermal insulators; 





steel, tungsten, titanium are great thermal conductors)


-- tungsten might work... but tungsten is very heavy


-- oxygen reacting with metal generates more heat



(shuttle tiles are already oxidized)

16. X-15, melted areas during mach 6.7 flight circled

17. Re-entering rocket again, “low-beta” heat shield circled

18. Led to... Space shuttle: blunt lifting body covered with thermal insulation

19. Mars gliding lander / Mars Exploration Rover in airbags


-- Wings REALLY don’t work on Mars, air too thin

20. inverse square law versus inverse cube law - 1


– olive face of cube matches area of olive heat shield


– white body of cube matches mass of vehicle

21. inverse square law versus inverse cube law - 2


– mass of vehicle rises faster than area available for braking

22. inverse square law versus inverse cube law - 3


– mass of vehicle rises faster than area available for braking

23. 1960 proposed chute


-- atmosphere too thin for this to work

24. 2007 realistic chute


-- about the size of Shea Stadium

25.
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END 





So... what changed?

A lot of pre-spaceflight proposals were about assuming humans would have to be in control. So the spacecraft had wings and flaps and rudders and huge windows to see out of, and it was assumed we’d need a giant station filled with hundreds of people to run all the equipment necessary for exploration. The Shuttle, for example, takes off and lands automatically now, the astronauts are mostly watching the controls... with one exception. The landing gear are operated manually. Cassini, Galileo, New Horizons, Spirit and Opportunity... all teleoperated robots.

