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opportunities for the spaceflight experience.

Subject is Public (non-Government)
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. History; those who have flown in space.
. The disappointment of tiny progress in 49

years since Gagarin.

. Can Technology Cycles extend into a Public

Spaceflight industry?

.Paul Al |l endos SpaceShi pOne
.Si1r Richard Bransonodos Com

program.

. What might we see in our lifetime?

. Current costs and forecast costs.

. What is a reasonable goal for safety?

. Why the public wants to fly in space. Will the

reasons change?

10. Q & A



For Perspective:
Statistics for Government Manned Spaceflight

A Suborbital - Two Redstone flights the first year

(1961) and two X-15 flights in 1963. Then, none after
that.

A Orbital - Two Vostok flights the first year (1961).

Maximum was 11 flights in 1985. Average was 5.5
flights per year for the entire 49-year period.

A MoOoN - Nine missions to moon, 1968 to 1972 (six
to the lunar surface). Then, none after that.




The U.S. Manned Space Renaissance
1961 to 1973

A Progress accelerated by Sputnik/Gagarin
Wi 2 & th&naefDto regain National prestige
A A wild ride to recover prestige

I Mercury, Gemini, Apollo lunar, Skylab and
planetary exploration

A Enormous courage applied to huge risks
I Five launch systems in seven years
I Apollo 8/Saturn 5 risk
I Lunarorbit-rendezvous decision
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Redstone Atlas Titan Saturn Shuttle

Each was abandoned whemsre expensiveone
became availablenever matured foiaffordabillity.

.



TheCollapseahat Followed
1973 to Present

A Abandoned genuine search
for safe, efficient orbital
manned capabllity.

A Abandoned lunar capability

A Riskaverse attitude: study it,
do not try to fly.

A Lacked the courage to fly nefv
research programs
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shuttle replacement.
Now cancelled.
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A Retreat to Apollo/Shuttlesra hardware for
manned orbital and lunar operations.

A No opportunity to discover cost/performanc
breakthroughs.

A Lack of technical challenge for another full
generation of spacecraft designers. Conce
Innovation/creativity not needed nor
encouraged.

A Main justification- the maintenance of a U.9
manned spaceflight capability.
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NASA What to do now?
Restructuring of Government manned spaceflight
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exploration.

A Move to commercial sounds attractive, but does it have real advantages?
The tech oversight and the ISS safety requirements limit innovation.

A Clearly SpaceX and Orbital will succeed on LEO access, but will it end at
the Gemini capability? (1965), or will they really explore?

Sorry about that, kid.




High Risk breeds innovation
Most impressive aircraftLockheed SR1

Designed in 1959, only 14 years after first USAF jet.
First flown in 1963.
Abandoned in 1998, retreated to 19564J




High Risk breeds innovation

Most impressive Spacecraft.unar Module

Designed in 1964, only three years after Gagarin/Vostok
First flight 1968. Abandoned the capability in 1973




echnology Cycles
Government Private Sector Dynamics

Real cycles develop only in the private sector

Government development or use . Private sector =

Relative Level of Activity

Computers: Military IRS Personal Computers  Microprocessors
GPS Navigation Military weapons & Vehicles Light Aircraft Cars Packages
Radar & IR Sensors  Military ground and Air Car Cruise Control

Internet DARPA net Personal email Net Commerce News etc




Higher Speed Transportation
Technology Cycled {OdzNIJS ¢ 3ISida NBLIH |

We are overdue, the recent cycle is missing.

Relative Market Growth | | | |

Airbus 380 and 787 are same
speed as DC8

Jet aircraft displace props -— 7

/ This cycle did not happen.

. . Space Shuttle first flight in
Prop airplanes displace cars 1981, but there was no private
— sector activity
/ -

Cars displace horses and trains
/ 707 & DC8
//
DG3
Model T /
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A True Cycle for Manned Spaceflight?

NoO, not even close.
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1908 to 1914

A Early 1908, < 12 pilots
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A By 1912
I Hundreds of aircraft
types in 39 countries.

I Alrcraft invented by
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Our Responsibility Now
Create Progress to Inspire our Kids

A Our Technology Leaders had initial
Inspiration in exciting times, periods
of extreme technical progress.




Standout Memories
The Real Inspiration

w The DisnesWerner von Braun Vision,
Disneyland television 1955

WCKS daz2z2yftAYSNE |0 ¢2Y;

=4

|

- § > i\ . ‘
y = \ 5 .
4 4 :: -

\'; 3 : A P
X 9 A\ i
R % A Al
\ B\




Kids Were Inspired by
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A Every oneof those that
Inspiredme.
I Wernher von Braun
i Kelly Johnson
i Charles Lindbergh
i Jack Northrop
I Ed Heinemann
|
|
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Howard Hughes
Sergei Korolev

- Alexander Lippisch
Bill Lear




Aerospace Activity 1946 to 1957
During my Childhood (age 3 to 14)

The Jet Age starts. The Missile Age starts.




