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For Intelsat V, the main problem caused 
by schedule uncertainties has been cost. 
Expendable launches are on average about 
twice as expensive as shuttle launches. For 
Delta payloads, for example, the relative 
costs would be $21 million for a rocket 
launch compared with $8 million to $12 
million for a shuttle launch, depending on 
the configuration in the shuttle bay. 

But for the next generation of communi
cations satellites, Intelsat VI, there is also a 
design problem, because payloads 
designed to fit neatly into the bay of the 
space shuttle, taking up the minimum 
length on which the cost is determined, 
may have a diameter too large to fit alterna
tive launchers. 

Already this has raised serious 
difficulties for the Hughes Aircraft 
Company, whose LEAS AT communi
cations satellite could face an expensive 
redesign if the shuttle launch schedule is 
not maintained. For Intelsat VI, it could 
mean delays in deciding the final design 
parameters. Intelsat VI satellites are to be 
bigger and better than the Intelsat V series, 
which are the first to be stabilized on three 
axes, and thus to be capable of directing 
radio beams at small areas - such as cities 
- on the surface of the Earth. 

The outline design of Intelsat VI would 
provide the equivalent of 40,000 telephone 
channels (compared with 12,000 for 
Intelsat V). To economize in frequency 
spectrum (in the 6-4 GHz and 14-11 GHz 
bands) both series of satellites use circular 
polarization in opposite directions. 

Operational specifications developed by 
Intelsat engineers were presented to the 
organization's board of governors in 
Washington this week. Given the un
certainties over the shuttle programme the 
board may decide to postpone approval of 
the specifications, perhaps until it meets 
again in December. Meanwhile the con
straints on size and weight for Intelsat VI 
are being set by the capabilities of Ariane. 

The delays in the shuttle programme are 
particularly embarrassing to NASA at a 
time when there is growing evidence that 
the demand for launches of telecommuni
cations satellites will outstrip the supply of 
launchers well into the decade, even with 
both shuttle and Ariane operational and 
the maintenance of a fleet of expendable 
launchers. 

Reflecting this demand, for example, 
NASA announced last week that eighteen 
space missions using expendable launch 
vehicles will be conducted by the end of 
September 1981, two carrying NASA 
scientific instruments and the other sixteen 
payloads for other government agencies 
and private companies. 

Faced with the prospect of a full order 
book, NASA officials are keeping up the 
pressure for as early a shuttle launch date as 
possible. Despite renewed problems both 
with the engines and with the thermal tiles 
experienced over the summer, the agency 
has agreed to absorb the extra two months 
delay by squeezing the last planned six 

months of work into four months. 
So far, no further problems have been 

experienced, and Dr John Yardley, NASA 
Associate Director for Space 
Transportation Systems, said last week 
that progress on construction and testing 
was satisfactory and NASA is still aiming 
for a March launch date. 

But there is still a long way to go before 
the shuttle can be launched. The final six 
week period, when many of the 
components will be tested together as a 
single system for the first time, will be 
crucial. So despite official optimism, no
one will be surprised if the launch slips back 
later into the summer. 

David Dickson 

Genetic manipulation 

Ethics of change 
Washington 
Full-scale medical application of 
recombinant DNA technology to human 
genetic therapies may still be a few years 
off, but a Presidential Commission 
decided last week that it is close enough for 
federal agencies to prepare for the ethical 
decisions that research workers and 
medical practitioners may soon have to 
face. How, for example, should one 
balance the beneficial aspects of an attempt 
to correct a deficient gene against potential 
side effects of the treatment, or against the 
possibility of undermining traditional, 
often religious, conceptions of an 
individual's relationship to past and future 
generations? 

Such broad philosophical questions 
have been discussed ever since manipu
lating the genetic make-up of human cells 
was first suggested. Temporarily eclipsed 
by the public debate over the immediate 
health hazards of recombinant DNA 
research, the wider questions have now re
surfaced in the wake of the US Supreme 
Court's decision to allow the commercial 
patenting of microorganisms. Evidence for 
and against further federal involvement 
was heard last week by the President's 
Commission for the Study of Ethical 
Problems in Medicine and Biomedical and 
Behavioral Research, a body formed this 
year under congressional mandate. 

The members of the commission felt that 
they lacked the time and expertise to study 
the whole range of ethical issues raised by 
genetic engineering. But they did agree to a 
survey by the commission's staff of the 
more immediate questions raised by the 
imminent application of recombinant 
DNA techniques to the treatment of a 
range of genetic disorders. 

Even those members who were reluctant 
to accept the existence of major ethical 
problems accepted the case for educating 
the public to distinguish between topics 
that are of legitimate concern (such as 
potential medical side effects or deliberate 
misuse) and those that are not (such as the 
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creation of a race of monsters). 
The principal stimulus for the 

commission's interest was a letter written 
to President Carter in July, after the 
Supreme Court decision, by the leaders of 
three prominent religious groups, the 
National Council of Churches, the 
Synagogue Council of America and the 
United States Catholic Conference. They 
expressed concern over possible dangers 
triggered by the rapid growth of genetic 
engineering and raised moral, ethical and 
religious questions over experimentation 
with humans. The commission thereupon 
asked the President whether it should study 
the ethical problems raised by genetic 
engineering, and earlier this month, Dr 
Frank Press, director of the Office of 
Science and Technology Policy (OSTP), 
suggested a survey of the current practice 
of federal agencies. 

In a more expansive reply to Dr Claire 
Randall, general secretary of the National 
Council of Churches, Dr Press said he 
agreed that the Supreme Court decisions 
had significant implications and added 
that, with the legal barrier to patentability 
removed, there might be danger of 
proceeding too rapidly in the development 
of genetic engineering techniques. 

Dr Gilbert Omenn, previously associate 
director of OSTP and now deputy director 
of the Office of Management and Budget, 
pointed out that many studies of the ethical 
issues were under way and, compared with 
more pressing problems of medical care, 
genetic engineering should be relatively low 
on the commission's list of priorities. 

Commission member Dr Arno Motulsky 
suggested that the application of 
recombinant DNA techniques in, for 
example, the treatment of sickle-cell 
anaemia was one of a whole series of 
advances in medicine which "do not raise 
particular complications''. However, Dr 
Richard Roblin of the Frederick Cancer 
Research Center predicted that "within 
three to five years a hospital committee will 
have to decide whether to give the go-ahead 
for the functional use of gene therapy". 
Such gene transplants raised the need for 
criteria to distinguish legitimate from 
illegimate forms of controlling genetic 
material, particularly where the latter 
might be seen as a new form of eugenics. 

The commission itself was split over the 
seriousness of the ethical issues, but it 
agreed on three points: that the public 
needed guidance in distinguishing 
reasonable from unreasonable concerns; 
that enough scientific and medical data 
now exist on which to base a substantive 
discussion of the short and medium-term 
applications of genetic engineering in 
medicine; and that, apart from studies by 
the Office of Technology Assessment and 
the National Science Foundation, other 
federal agencies had focused primarily on 
the safety or patent aspects of recombinant 
DNA research, addressing ethical issues 
only subordinately. 

The commission's staff study is likely to 
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suggest how agencies could do more. And 
this would require a response, in particular 
from the National Institutes of Health 
(NIH), which have broad responsibility for 
stimulating the applications of research 
results through technology transfer. 

It will not be easy to develop guidelines 
on ethical issues comparable to those which 
exist on safety. The federal government has 
no jurisdiction over the treatment that a 
private medical practitioner can offer, 
while the separation of church and state is 
paramount. 

David Dickson 

French Science 

Same now, more later 
Paris 

The French budget for science will grow 
with inflation next year - but it is not quite 
the bonanza for science that the Secretary 
of State for Research, M. Pierre Aigrain, 
was claiming last week. 

At a press conference to launch the 
proposed budget, which goes before 
parliament at the end of next month, M. 
Aigrain boasted of an increase of 20.4 per 
cent in non-salary research spending in 
1981. Inflation is running at 14-15 per cent, 
however, and some of the increase will be 
delayed until 1982. 

Nevertheless, M. Aigrain's news is good 
news. ln the past two years, the minister 
has lost most applied research, accounting 
for about half his budget, to the control of 
the minister of industry, M. Giraud, and 
there were fears that one result would be 
reduced growth in the budget for basic 
science. But in the event, Aigrain said last 
week, basic science will grow by four per 
cent more than applied. 

The 1981 budget is highly selective, and 
some areas of research will shrink in real 
terms. Space research funded by the Centre 
National d'Etudes Spatiales, for example, 
will suffer an increase of only 9 per cent in 
money terms, while FF535.6 million (£54 
million) available to Aigrain's own office, 
the Delegation Generale a la Recherche 
Scientifique et Technique, for making 
direct research contracts with universities 
in 1980 will actually fall to FF47 l. 7 million 
in 1981. (It should rise again in 1982.) 

Some sleight of hand with the budget 
conceals these facts. Running costs plus 
"programme authorizations" will indeed 
grow by 20.4 per cent next year but 
authorizations include commitments for 
future years. Actual cash for basic research 
is planned to increase from FF3,630 million 
in 1980 to FF4,200 million in 1981 - a 
growth of only 15. 7 per cent, and of the 
same order as inflation. Nevertheless, the 
budget commits the government to more 
spending in 1982. Some important 
institutions will even do well in 1981. 

The main beneficiaries affecting 
universities are the three principal research 
agencies, the CNRS (Centre National de la 
Recherche Scientifique), INRA (lnstitut 
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National de la Recherche Agronomique) 
and CNEXO (Centre National pour 
!'Exploration des Oceans); the fourth, 
INSERM (Institut National de la Sante et 
de la Recherche Medicale) just keeps pace 
with inflation. One objective is to help to 
renew ageing equipment and INSERM is 
judged to have done well in this regard in 
past budgets. CNRS, which with some 
8,700 scientists runs many of the leading 
laboratories, gains 24 per cent in its 
"operational" budget, INRA 31 per cent 
and CNEXO 34 per cent. 

Certain big projects also do well. There 
will be FF48.5 million to cooperate with the 
Soviet Union on a Venera probe to Venus 
and a FF64.3 million contribution to the 
European Space Agency Spacelab 
programme. The budget also allows for the 

Soviet bomb scare 
Washington 
Reports of a possible violation by the 
Soviet Union of a 1974 agreement on 
underground nuclear tests could 
prejudice negotiations on a Compre
hensive Test-Ban Treaty, now expected 
to be concluded within a few months. 

Officials in the Carter Administration 
are hurriedly trying to check preliminary 
seismological data indicating that the 
1974 agreement, under which the United 
States, the Soviet Union and the United 
Kingdom agreed not to conduct under
ground tests equivalent to more than 150 
kilotons of TNT, may have been violated. 

According to a report in the New York 
Times, unnamed security aides claim that 
an explosion detected on Sunday, 14 
September, was the largest that had been 
registered since the agreement came into 
effect in 1976. Some said it was close to, 
but still above, the maximum permissible 
limit; others that it may have been as large 
as 650 kilotons. 

Data are now being collected from as 
many detection stations as possible to see 
if this assessment is correct, or if stories in 
the press merely reflect attempts to 
discredit the Administration's arms 
limitations efforts. 

Officials in the Office of Science and 
Technology Policy said last week that it 
would be about a month-before sufficient 
data were collected to make a reasonable 
judgement on the size of the explosion, 
but the Administration's concern has 
already been expressed by the State 
Department to the Soviet ambassador 

Current negotiations aimed at securing 
a comprehensive test-ban have become 
bogged down over defining the limits 
beneath which it may be impossible to dis
tinguish a man-made explosion from 
normal seismic activity. In recent weeks, 
negotiators in Geneva have been 
expressing optimism that agreement was 
close, and that a draft treaty could be 
ready for signature within a few months. 

David Dickson 
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construction of a submarine and other 
work (FF21.7 million); a start on 
construction of a fusion reactor (TORE 
SUPRA) at Cadarache (FF15.5 million) 
and a start on a hot dry rock geothermal 
project (FFl million). In basic physics, the 
government will contribute to the "second 
souffle" at the Institut von Laue Langevin 
(FF5.4 million), the heavy ion accelerator 
GAN IL (FF6. 7 million) and the Franco
German Institut de Radio-astronomie 
Millimetrique (FF22.6 million). 

One tangible benefit of the budget will be 
the creation of 625 new junior posts, 410 of 
them for scientists and the rest for 
technicians, engineers and administrators. 

The budget also reveals the French 
commitment to defence research, spending 
on which has grown by 23 per cent a year 
since 1977 to reach a level of FFl 1,000 
million in 1980, accounting for 37 per cent 
of the national spending for research and 
development. Of this fraction, some 28 per 
cent is described as "research" proper but 
only one per cent of this finds its way to 
universities. 

Robert Walgate 

German science 

Frontier talk 
An agreement on scientific cooperation 

between the two Germanies might well be 
feasible, according to Professor Kurt 
Hager, Chairman of the Education 
Committee of the Politburo of the German 
Democratic Republic (GDR). He was 
addressing the country's Fifth Conference 
on Higher Education (4 - 5 September) 
which was convened to discuss the con
tribution of universities and other higher 
educational institutions to strengthening 
the GDR's economic performance in the 
1980s. 

The suggestion carried the political 
proviso that development of relations 
"would be made easier if the responsible 
circles in the Federal Republic could bring 
themselves to abandon their . . . non
recognition of GDR citizenship and 
disregard for the sovereignty of our state". 

The conference was attended by some 
4,000 delegates from both academic staff 
and students, and it was not entirely a 
political exercise. Educational planners in 
the GDR have recently been paying con
siderable attention to the training of young 
scientists. Earlier this year, a working 
group from the Education Commitee of 
the Politburo visited a number of 
educational establishments throughout the 
country. Following the presentation of 
their findings, Professor Hager had 
stressed that the early training of young 
scientists was a "vital task of far-reaching 
importance which would have considerable 
influence on further economic growth''. 
He advocated that steps should be taken to 
ensure that "specially talented young 
people fitted for science'' are discovered as 
early as possible. 

Vera Rich 
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