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A Matter of Gravity: 
Will Space Station 
Freedom Devour 
Materials Science? 

Robert L. Park 

The rules of the budget game hâve 
abruptly changed. The agreement reached 
between the White House and Congress in 
October put spending on a no-growth diet 
for the next three years. That's bad 
enough, but when materials science steps 
on the scales, it could find an 800-pound 
gorilla sitting on its shoulders. The 800-
pound gorilla is microgravity research. 

Under the new rules, funds cannot be 
shifted between domestic, foreign, and dé
fense programs. If there were a "peace div
idende for example, it couldn't be used to 
reinforce the nation's crumbling science 
base. Among domestic programs, spend
ing in one area can be increased only if a 
corresponding eut is absorbed somewhere 
else. This "zero-sum game" is certain to in-
crease the tension between the National 
Science Foundation and NASA, which 
share the same appropriations subcommit-
tee allocation. To see why this poses a par-
ticular threat to materials research, we 
need to review NAS As plans for a manned 
space station. 

When Président Bush took office, he en-
dorsed the space station project as a sort of 
microgravity R&D lab that would develop 
wonderful new materials for U.S. industry. 
It was a concept inherited from the Reagan 
administration, which was fond of refer-
ring to space as "just another place to do 
business." The myth that industry is eager 
to exploit the commercial potential of mi
crogravity seems to hâve been accepted 
uncritically in Washington. One company, 
Space Industries Inc., headed by former 
astronaut Joe Allen, even proposed in 1987 
to build an automated commercial space 
laboratory to conduct research and pro
duce new materials in weightlessness. The 
commercial space laboratory was intended 
to get U.S. industry started on space man-
ufacruring before the manned space sta

tion could be in opération some time 
around the bi-millennium. 

A robot space laboratory was not an alto-
gether bad idea. It had two great virtues: 
without the need to sustain a crew, it could 
be built far more quickly and cheaply than 
a manned laboratory; and, without a 
bunch of astronauts bumping around, it 
would corne much doser to zéro gravity. 
Space is quiet and clean; it is humans who 
are noisy and dirty. 

When put to the test, however, private 
industry couldn't think of any weightless 
things it really wanted to do—at least not 

badly enough to pay for them. Manufac
ture bail bearings? Bail bearings made hère 
on earth simply are not a problem. Grow 
more perfect semiconductor crystals? 
Same response. And it's not at ail clear that 
more perfect bail bearings or crystals could 
be produced in space. The plan finally died 
when a National Research Council panel 
concluded that most of the microgravity re
search that makes sensé could be done on 
the shuttle. It does not, as they say, take a 
rocket scientist to see that the same argu
ments apply to Space Station Freedom. 

Congress, however, continues to em-
phasize microgravity research on the space 
station. In October, Congress directed 
NASA to scale down its space station 
plans, which by now were being estimated 
to cost an astronomical $38 billion. $1.9 bil
lion was appropriated for the space station 
in FY 1991, and NASA was told it should 
plan for that to grow at a mère 10% per 
year. NASA could do this, Congress sug-
gested, by adopting an incrémental ap-
proach, with the station being developed 
in phases. The first phase, Congress said, 
should be an astronaut-tended micrograv
ity facility. Beyond the bizarre circum-
stance of the Senate Appropriations 
Committee staff telling NASA engineers 
how to design the space station, Congress 
was stdll focusing on microgravity. 

A 10% growth rate may seem austère to 
NASA's expansive planners, but in a zero-
sum game it could mean major cuts for 
NSF. Moreover, the cuts could be expected 
to corne disproportionately at the expense 
of materials research. Who would listen to 
pleas for increased spending on materials 
research at NSF while NASA was putting 
$2.5 billion per year into materials research 
in the form of a microgravity lab? 

Help has corne from an unlikely quarter. 
In August Vice Président Dan Quayle ap-
pointed the Advisory Committee on the 
Future of the U.S. Space Program, headed 
by Norm Augustine, the CEO of Martin 
Marietta, to review the civil space program 
and recommend future goals. There was 
widespread skepticism that a panel of 
NASA insiders and contractors could be 
expected to advise the président (who had 
personally endorsed major NASA pro
grams) to institute fondamental reforms. 
Although the language avoids confronta
tion, the recommendations of the Augus
tine committee, if adopted, would 
transform NASA. 

By now the problems of the space station 
program hâve received widespread public-
ity. As designed, Space Station Freedom is 
overweight and underpowered, dépends 
on a shuttle fleet that is often grounded, 
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requires far too much risky outside mainte
nance, and has no discernible mission. 
The Augustine panel calls for drastic re-
thinking of the space station: "We do not 
believe Space Station Freedom, as we now 
know it, can be justified solely on the basis 
of the (nonbiological) science it can per-
form, much of which can be conducted on 
earth or by robotic spacecraft for less cost." 

The Augustine report identifies expéri
mentation on the effects of a space envi-
ronment on humans as the appropriate 
focus of a space station, with materials re-
search given a secondary rôle. More im-

The materials science 
comrnunity must not 

remain silent in the de-
bate over the future of 

the U.S. space program. 

portantly, adoption of the panel's 
recommendations would hâve the effect of 
delaying the space station program to 

around the turn of the century. 
The coming weeks will witness a historié 

debate over the future of the U.S. space 
program. In that debate, the materials sci
ence community must not remain silent. 
The importance of microgravity to materi
als research and development must be 
placed in proper perspective. 

Robert L. Park is a professor ofphysics at the 
University of Maryland, and director of the 
Washington, DC Office of the American Physi-
cal Society. • 
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