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of Surrey. Since founding SST in 1985, 
Sweeting has shown that $2 million and 2 
years is all that is needed to take a satellite 
from design to orbit. And at the University 
of Surrey they find students rush to the 
laboratory when they know they can leave 
with bo th  a master's degree and a 
microsatellite in space. 

Sweeting, now just 40 years old, says he 
hit on the idea of microsatellites in the 
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"The idea was considered heretical," says 
Sweeting, "because all the work since Sput- 
nik had been aimed to make spacecraft larger 
and more powerful. People had become 
railroaded into thinking that big is beautiful 
in space and underestimated the impact of 
sophisticated electronics." 

Sweeting was eventually able to  persuade 
a few people in industry to help him defy the 
"prophets of doom" and build a demon- 
stration satellite. Then he struck it luckv: 
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university campus by the company's 30-odd 
staff, working alongside about two dozen 
undergraduate and post-graduate students. 
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launched over the next 2 years by ESA. 
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In Search of a Free Launch 
NASA played fairy godmorher when microsatellites 
first appeared on the scene in the 1980s, granting 
Martin Sweeting's first two wishes of a free ride into 
space for his experimental microsatellites, designed 
and built at the University of Surrey. But as U.S. space 
flights switched to the troubled Space Shuttle, NASA 
could no longer guarantee a free "piggyback" launch 
for even a tiny load. Instead, the magic wand passed to 
the European Space Agency (ESA) and its conven
tional Ariane rocket. 

Last month, ESA allowed four microsatellites—each 
weighing less than 110 lbs—to ride along with the 
massive 5200 lb European Remote Sensing Satellite 
(ERS-1) on an Ariane 40 rocket. The biggest (at 110 
lb) was from Sweeting's own University of Surrey; the 
others (each from 50-85 lb) came from the Technical 
University of Berlin (TUBSAT), the aerospace club of 
the Ecole Superieure dTngenieurs en Electronique 
(SARA), and Orbital Science Corporation of Fairfax, 
Virginia (ORBCOMM-X). 

In function, the satellites are as varied as their country 
of origin. While the Surrey satellite carried commercial 
communications equipment, electronic test equipment, 
and a camera (see main story), SARA is intended for 
basic research in radioastronomy. It will monitor radioemissions from Jupiter to 
complement information gathered on the Ulysses and Galileo missions. TUBSAT is a 
student-led project to test communication systems that might be used on expeditions 
to remote regions. ORBCOMM-X has a strictly commercial focus—it's a test vehicle 
for a project intended to link 20 small satellites into a low-cost data transmission net. 

ESA has plans for many more low-cost ($250,000 a time) microsatellite launches. 
Thanks to the special Ariane auxiliary payload (ASAP) system, up to six microsatellites 
can be packed out of the way and released just a couple of minutes after the main 
payload has separated. With luck, two to three flights will be available each year. 

Whatever their numbers, the microsatellite launches will never be profitable 
according to Jacques Chapelle, Arianespaee's marketing service manager. The gain 
for Arianespace is in public relations, says Chapelle. With the bill for the development 
of the Ariane V rocket standing at $5 billion, ESA needs to show its 13 member 
nations that it is not just a vast bureaucracy. 

So far, ESA has not had to turn away any microsatellite. But demand is now starting 
to boom, and in the future, Chapelle says, Arianespace will "select groups that have 
the most developed program and the least problems with Binding.** No preference 
will be given to university groups over commercial organizations, although the latter 
will be allowed only one launch each. And will there be preference for European over 
U.S. groups? That question, says Chapelle, has not yet been faced. • J.B. 

schools in developing countries and relief 
workers in the field can upload their mes
sages from a low-cost mobile ground station 
for transmission back to any location on the 
earth within 12 hours. 

"It's rather like overnight electronic mail 
and is ideal for communications into earth
quake or flood disaster zones, " says Jacky 
Radbone, SST's general manager. 

The camera is designed to take snapshots 
and get them down to Earth quickly and 
cheaply. "Already the results look extremely 
good; we can see swamplands, erosion areas, 
and the effects on Kuwait of the burning 
oil," says Radbone. In the future, micro-
satellite-borne cameras could provide for 
paying customers who do not want to wait 
for the high-cost, high-resolution images 
from large earth-observation satellites. 

The growing commercial potential of 
microsatellites is gratifying for the Univer
sity of Surrey, but it's only part of the story. 
They see the main value of SST in its link to 
graduate education—students and staff can 
work together to design and build a satellite 
for a commercial customer and add on re
search projects of their own. 

As Mike Cruise, head of the astrophysics 
division at the Rutherford Appleton Labo
ratory near Oxford, puts it, "Sweeting's 
students can see a project through from first 
design to launch and operation within a 2-
year M.Sc. course." And that, says Cruise, 
"generates a huge amount of enthusiasm 
among students." 

Ask Marc Fouquet, a 26-year-old research 
student on the M.Sc. course who designed 
the camera that is flying on board UoSat-5. 
"At SST I've had lots of responsibility," he 
says. "I've been able to define experiments, 
choose components, and get involved in the 
whole satellite design. And we can find out 
whether our ideas are any good within 2 years." 

Sweeting believes that the SST success 
story will continue with its unique combina
tion of its high-quality graduate education 
supported by a low-cost commercial satellite 
service. He even has plans to go up-market 
and begin designing and building "mini-
satellites" some two to five times as big as his 
microsatellites. But there is a cloud on the 
horizon—microsatellites may become a bit 
too successful, and commercial companies 
with big budgets may move in on the field. 

There are already signs of that happening. 
In the past 2 years, interest in microsatellites 
has exploded, partly as news of Sweeting's 
successes got around and partly because 
others learned the same lesson—small satel
lites are the only way to get the very latest 
technology into space very quickly. 

Significantly, the Ariane rocket that put 
Sweeting's fifth microsatellite into orbit also 
carried the United States' first microsate

llite—ORBCOMM-X—from a commercial 
company. Its builders, Orbital Science Cor
poration (OSC) of Fairfax, Virginia, did not 
get off to a good start, loosing contact with 
their satellite 6 hours after launch. But they 
still say they expect a boom in the micro-
satellite business "late next year." 

OSC already has plans to put a 24-satellite 
constellation into orbit for low-cost data com
munication. And Motorola is planning an 
even more ambitious 77-strong satellite net
work for mobile phones. In addition, Globe-
sat of Logan, Utah, and two more small 
Virginia-based companies—Defense Systems 

Inc. of McClean and Aero Astro of Hern-
don—are planning microsatellite ventures. 

Sweeting says he is not worried by the 
arrival of U.S. companies. SST will fight to 
keep its leading position, he says. "We've 
had 15 years experience and most of our 
rivals have yet to launch a satellite....Our 
experience gives us an advantage. We will 
stay ahead." The University of Surrey and a 
generation of Sweeting's students are bank
ing on it. • JANE BIRD 

Jane Bird is a free-lance science writer 
based in London. 
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