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humanity has gone from Yuri Gagarin's first

famous spaceflight in 1961 to the International
Space Station, due to be completed in about 15
years from now. Perhaps more stunning is the fact
that only 8 years after we first ventured into space,
we set foot on the Moon. We may not be
progressing at that frantic pace any longer, but
advances and landmarks in human spaceflight
continue to be made every year.

I n the remarkably short period of fifty years,

A brief summary of the topics that will be covered
in this PDF document follows:

The Pioneers

1961 - 1965: The golden age of human
spaceflight, with the first ever manned orbital
spacecraft.

Moonwalkers

1966 - 1972: The greatest achievement of the
space programme - the landing of humans on the
Moon.

The Interregnum

1973 - 1980: Between the end of the Apollo
Programme and the start of the Space Shuttle, you
could be forgiven for thinking that nothing
happened. Not so...
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The Space Shuttle

1981 - 1993: Could the Space Shuttle ever live
up to being a cheap, reusable launch vehicle? In a
word: no

Faster, better, cheaper

1993 - 2000: In the latest phase of NASA policy,
NASA is concentrating on Mars Pathfinder-style
vehicles and the International Space Station.
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The Pioneers

The real pioneering days of human spaceflight,
American and Russian missions were testing out
cutting-edge technology. With the first American
suborbital 'hop' in 1961 that lasted only 15 minutes,
one month after the Yuri Gagarin's flight, the space
race had truly begun.

The first six American spaceflights were conducted
solo, with only one man in the capsule - a very risky
proposal at the time. Likewise, the Russian flights
were also extremely dangerous; in 1964 Russia
conducted what is known to be the 'Riskiest Flight
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Ever' where cosmonauts wore no spacesuits and
had no ejection seats. Luckily, the flight went
without hitch.

Endurance records - the amount of time spent in
space by a person - were continually broken during
this period. From Gagarin's 108 minutes in space
the endurance record at the end of 1965 was held
by the Gemini 7 crew at close to 14 days in space.
During these 5 years, Alexei Leonov famously made
the first 'spacewalk’. Much of these pioneering
missions were involved in gaining the necessary
experience for NASA scientists to attempt the
Apollo Programme.

The Mercury Seven, America’s first astronauts. Courtesy NASA.
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Moonwalkers

John F. Kennedy made his famous
speech in 1961, launching the NASA
Apollo programme to reach the Moon...

"We choose to go to the Moon! We
choose to go to the Moon in this decade
and do the other things, not because
they are easy but because they are
hard... Because that goal will serve to
organize and measure the best of our
abilities and skills, because that
challenge is one we are willing to accept,
one we are unwilling to postpone, and
one which we intend to win!"

That speech rung in the hearts of all
Americans and issued a challenge
towards the Russians. During these
years, the first rendezvous in space
between spacecraft was made. At the
end of 1968, the Apollo 8 spacecraft
made ten orbits of the Moon, in May
1969 Apollo 10 came within 9 miles of
the surface of the moon, and finally in
July 1969 Apollo 11 touched down on
the Moon's surface.

Looking back now, it seems hardly believable that
this occurred so quickly, yet it must be remembered
that at this point the entire resources of a nation
were directed onto this one goal of placing a man
on the Moon - it didn't matter whether that man
would stay on the Moon for long, or actually do
anything worthwhile there - their job was to put a
man on the Moon, and they did that job perfectly.
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Buzz Aldrin on the Apollo 11 mission assembling a Lunar Seismig

experiment. Courtesy NASA.

Undoubtedly, the Apollo Programme was started
first and foremost for political reasons, and science
was a mere bystander to America blatant display of
technological superiority over Russia. Only 6 Apollo
missions ever landed on the Moon and an era ended
on December 1972, with the last ever manned
expedition to the Moon for that century.
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The Interregnum

In 1972, the Apollo Programme had already been
wound down and America's next project, the Space
Shuttle had been formally approved. The Space
Shuttle was supposed to serve as a cheap reusable
launch vehicle that would be the workhorse of
NASA. It would be 1980 until the maiden flight of
the Space Shuttle.

In the meantime, America concentrated its efforts
on the Skylab programme. Skylabs 2, 3 and 4 were
home to US astronauts for long periods of time
(from 28 days to 84 days respectively) yet they
were never 'permanent' spacestations - after they
had been used they were left to burn up on re-entry
in Earth's atmosphere. Russia was forging ahead its
own Salyut series of space stations - Russian
cosmonauts by far had the most expertise in

endurance spaceflight, regularly staying in space for

long periods. The crew of Soyuz 35 spent 184 days
in space on Salyut 6.

The Space Shuttle

The Space Shuttle had finally been
finished in 1981, but as the years went
on people would realise that it could
never live up to being a truly cheap
reusable launch vehicle; the Space
Shuttle itself might touch back down on
Earth, but the large red liquid fuel
external tank and the two SRBs; solid
rocket boosters; are expendable - and
expensive.

It is said that the Space Shuttle needs
to be completely rebuilt for every
mission, and this is partly true - not only
do new external tanks and SRBs need
to be manufactured for each mission,
but the insides of the Space Shuttle
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must be thoroughly inspected, repaired and fixed.
Estimates vary for the cost of each mission
depending on what criteria you specify, but they
range from $500 million to $1 billion. Critics argue
that for that much, you may as well produce an
expendable rocket for every mission - it'd be
cheaper.

However, the Space Shuttle programme has flown
over 100 missions with only one fatal accident - the
Challenger disaster in 1986, when the spacecraft
exploded during launch and killed all passengers.
The Space Shuttle has conducted innumerable
scientific experiments in space, launched large
satellites and repaired them (for example, Hubble)
and will be used for the construction of the
International Space Station.

The first ever Space Shuttle mission sits on the launch pad.

Courtesy NASA.
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Faster, better, cheaper

With the loss of the Mars Observer satellite in
1992, NASA set forth on its 'Faster, better,
cheaper,' drive to produce greater quantities of
smaller, more advanced interplanetary probes that
would not be such a setback if they were lost. The
first probe of its type, the Mars Pathfinder, was a
resounding success and was followed by the Mars
Global Surveyor. But as discussed in Mars
Exploration, the next two missions did not fare so
well.

NASA's other main programme is the International
Space Station - having suffered innumerable
setbacks and delays, the ISS construction
programme is finally gearing up to full speed with
the successful launch of the Unity and Zvedza
modules. Unsurprisingly, the ISS has come in over-
budget at $60 billion.

A more promising programme (although not without
its own setbacks) is NASA RLV (reuseable launch
vehicle) programme aimed at producing a successor
to the Space Shuttle. The new spacecraft, named
X-33, would be completely reusable (unlike the
Space Shuttle) and have a fast turnaround time so
that one spacecraft would be able to land, refuel
and be refitted in a very short period of time.



