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SPACE 

After Apollo 11 
WHEN the Americans have landed on the Moon on 
July 20-and so far nothing has turned up in the 
debriefing of the Apollo 10 crew to prevent astronauts 
Armstrong, Collins and Aldrin from keeping to their 
timetable-what is the United States to do with the 
two Saturn V launchers which will be ready to fly 
and the seven in various stages of construction ? 
Some of the answers were g)ven last week by Dr 
George E. Mueller, associate administratm· for Manned 
Space Flight, who was in London to receive an award, 
on behalf of NASA, from the British Interplanetary 
Society commemorating December's circumlunar flight 
of Apollo 8. But first Dr Mueller warned of possible 
disappointments with Apollo II-NASA is not taking 
any risks, and the mission will be cut short at any 
sta~e if it seems necessary. The pressing question, 
whiCh Apollo 10 photographs should resolve, is whether 
the proposed landing site in Mare Tranquillitatis is 
smooth enough ; the steepest slope on which the lunar 
module can land without toppling over is 20°. If the 
landing goes as successfully as everyone hopes, NASA 
will use the first of the remaining nine launchers for a 
landing in a mare region in the Moon's western hemi
sphere, which may contain different material from the 
first landing site in the eastern hemisphere. 

With this experience behind them, NASA intends to 
embark on an exploration of the visible face of the 
Moon with eight landings in regions representative of 
the lunar highlands (Fra Mauro and Censorinus), 
impact craters (Tycho and Copernicus), vulcanism 
(Littrow and the Marius Hills) and tectonism (Schr6-
ter 's Valley and the Hyginus Rille). The radio com
munication problem precludes landings on the hidden 
side. Apart from its intrinsic interest, Tycho is to be 
explored because of the clues it will give to the rocks 
within the Moon. After a tricky landing as near as 
possible to the rim of the crater, the astronauts will 
collect rocks ejected by the impact, which it is con
jectured will come from well below the surface. Samples 
believed to be from even deeper levels will be picked 
up by the expedition to Copernicus, which will land 
inside the crater, which is 12,600 feet deep and 56 
miles wide, near a central peak thought to be material 
forced up from deep levels. Additional equipment 
developed in time for the later expeditions of the series 
will permit a 3-day stay on the Moon, instead of the 
22 hours planned for Apollo 11, and a new spacesuit 
will allow the astronauts to walk up to five miles com
pared with the 200 yards which Armstrong and Aldrin 
will cover. 

After lunar exploration, Dr Mueller sees space 
stations in Earth orbit as the next priority. One plan 
being considered is to use exhausted Saturn IVB stages, 
converted in orbit into workshops and laboratories. 
But by the time space stations arc a reality, the 
Saturn V launcher will be going distinctly grey around 
the edges. Dr Mueller is clearly looking forward to 
reusable launchers, and spoke about two designs for 
placing men and materials into Earth orbit. One is 
the ultimate extension of the drop-tank principle, 
applied for years by the world's air forces. It involves 
the traditional delta lifting body, fitting snugly into a 
massive V-shaped drop-tank, enveloping the sides of 
the delta and containing rocket engines. The combina-
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tion is launched vertically, and when the delta has 
been boosted towards orbit, the drop-tanks fall away. 
Returning from the space station, the delta makes an 
aerodynamic landing on an airstrip. The second design 
is also for vertical launch, and is made up of three 
reusable lifting bodies strapped side by side. Two of 
the " trimese" elements, as they are in danger of being 
called, peel off and return to base after dispatching 
the third into orbit. Each of the elements is roughly 
the size of a Boeing 727 airliner, and has a narrow wing. 
But by the end of the 1970s rocketry is in any case 
likely to be changing with the adoption of nuclear 
engines based on Nerva for the upper stages of Saturn 
vehicles. 

SPACE 

Where to go Next 
THE decision to go ahead with the Apollo II launching 
on July 16 followed by a Moon landing on July 20 is 
likely to be taken after this weekend, and will depend 
on whether NASA engineers are satisfied that the faults 
which turned up on Apollo 10, such as the misorienta
tion of an antenna and overheating of a fuel cell, can 
easily be remedied . Despite a mishap with the cameras 
during the Apollo 10 mission, the vital close up photo
graphs of the landing site are "adequate", according 
to NASA's reluctant administrator, Dr Thomas 0. 
Paine. Dr Paine was in London this week en route 
for the Paris airshow. He denied that his arrival, hard 
on the heels of NASA officials, Dr G. Mueller and Dr R. 
Jastrow, means that NASA is negotiating with the 
British Government. And he had no comment to 
make on rumours that Russia is planning a lunar 
expedition for the June 25/July 7 launch window
possibly a manned circumlunar flight or an unmanned 
landing with the return of lunar samples. With its 
goal of ten years within its grasp, NASA is not 
going to be hurried over the final step. "We go when 
we are ready", Dr Paine said, and there \Yill be no 
hesitation in bringing Apollo II back without achieving 
a landing if there is any sign of trouble. In any case, 
Apollo 12 will be ready to fly two months later. There 
is some room for slippage in the launch date of Apollo ll 
if any last minute faults occur, but if July 16 is missed 
by more than a few days then NASA will re-schedule 
the flight for the next launch window which occurs in 
mid August. · Among other factors, the landing will 
only take place if the lighting conditions of the site 
fulfil certain conditions, and launch windows arc 
roughly twenty-eight days apart. Before July 16, the 
lunar module pilot, Neil Armstrong, is expected to 
get in some practice at piloting the notorious I .. unar 
Landing Research Vehicle, two of which have already 
been lost in crashes, and which simulates the flight 
dynamics of a lunar landing. The LLRV has been 
grounded for a period, but Dr Paine was confident of 
the safety of Armstrong, said to be one of the most 
experienced pilots in the United States, having flown 
an extraordinarily diverse cross-section of aircraft, 
including the X-15 rocket plane. 

Assuming Apollo II is a success, what next ? Nine 
further Saturn V/Apollo combinations for lunar 
exploration are funded, and a preliminary programme 
of landings has been drawn up, although a number of 
alternative plans are still being com;idered. One 
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