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Test failures may hold up space shuttle schedule 
MECHANICAL failures during experi
mental testing of the main engines are 
threatening to hold up the National 
Aeronautics and Space Administra
tion's Space Shuttle programme, the 
first orbital launch of which is sched
uled to take place next year. 

Three separate test failures have 
been attributed to problems with tur
bine blades in the engine's high pres
sure fuel pump. In two cases the blades 
were fractured or cracked, and in the 
third the evidence was destroyed in a 
fire which followed the malfunction. 

Dr Robert A. Frosch, administrator 
of NASA, said last week that despite 
the setbacks to the engine testing pro
gramme, the agency still had full con
fidence in the basic design of the 
engine, and was optimistic that the 
Space Shuttle programme would pro
ceed broadly on schedule. 

However, he admitted that the likeli
hood of achieving the initially
scheduled March 1979 date for the first 
manned orbital flight was "considerably 
less than 50-50", and that the chances 
of meeting the June deadline to which 
the agency is now planning were 
"about two to one in favour". 

Dr Frosch's remarks were made in 
response to a report on the problems 
of the Space Shuttle engines which had 
been prepared, at the request of the 
Senate Committee on Commerce, 
Science and Transportation, by an ad 
hoc committee of the National 
Research Council, under the chairman
ship of Professor Eugene E. Covert of 
the Massachusetts Institute of Tech
nology. 

In its report, the NRC committee 
says that it is confident that the pro
gramme will be a success, and that 
although the development of the engine 
is not as far along as the timetable 
might suggest, the problems being en
countered were not alarming, but 
rather typified the early stage of any 
similar new technological development. 
And the committee makes various 
technical suggestions about how some 

of the problems might be overcome. 
However, the committee adds that 

achieving acceptable solutions could 
result in delays to the programme, and 
that "the ambitious timetable may have 
to be extended to avoid a first manned 
orbital flight with a high risk factor." 

Furthermore it suggests that some of 
the problems may have arisen as a 
result of the heavy pressures under 
which the Space Shuttle programme is 
being carried out. In particular these 
have lead to the choice of a "success
orientation", in which every step de
pends on the success of a number of 
separate developments each tested in 
isolation, with little investigation of 
alternative solutions to particular 
problems. 

Referring to the malfunctioning of 
the engines during tests, the committee 
expresses a concern that "the current 
schedule is so compressed it generates 
an atmosphere that seems to inhibit 
realistic evaluations of the problems 
encountered so far." And it urges 
NASA to "adhere to currently estab
lished testing criteria and standards in 
spite of the pressures imposed by an 
ambitious schedule." 

The novel and demanding require
ments of the Space Shuttle engine
that it should be both capable of pro
pelling an orbital space craft and re
usable on a number of successive 
flights-have necessitated major de
velopments in engine design that the 
NRC committee recognise as a "pro
digious engineering challenge." 

The engine provides power by con
verting liquid hydrogen and liquid 
oxygen into superheated steam as a 
propellant. And a major cause for con
cern has been that during tests the 
engine has burned at considerably 
higher temperatures than originally 
planned. 

These higher temperatures are 
thought to have led to the failure of 
the turbine blades, which are made of 
a nickel-based alloy MAR-M-246 orig
inally selected as providing the best 

performance at a planned temperature 
around 1250 °F, rather than the 
1500 °F-with brief peaks up to 
2100 ° F-actually experienced. 

NASA is still hoping to be able to 
reduce the temperature and the vibra
tory stresses in the engine to a level 
which will allow such blades to be used. 
However, Rocketdyne Corporation, 
which is developing the engine under 
contract, announced at hearings of the 
Senate Committee in Washington last 
Friday that it is now conducting tests 
on other materials as a precautionary 
measure. 

If it proves necessary to select a new 
blade material or to make other major 
design modifications-such as strength
ening the shaft and housing-the re
requisite tests could take up to two 
years. And this would cause serious 
delays for the Space Shuttle pro
gramme, including the European Space 
Agency's Spacelab, at present sched
uled for launch in 1980. 

Such delays would also have embar
rassing political consequences for a 
project whose cost-effectiveness has in 
the past come in for considerable Con
gressional criticism, and which Presi
dent Carter has already tried to cut 
back by reducing the number of 
orbiters from five to four. 

NASA remains optimistic that the 
technical difficulties encountered by 
the engine can be overcome without 
serious difficulty, and Dr Frosch dis
putes the NRC committee's criticism 
of the way that the project is being 
managed. 

However, the agency has agreed to 
take a long, hard look at the proposed 
schedule as soon as data is available 
from the series of engine tests which it 
intends to carry out over the next few 
months. And given that its materials' 
scientists are working at the leading 
edge of technical knowledge, and that 
it recognises the fineness of the margin 
which could separate success from 
failure, many fingers are remaining 
tightly crossed. David Dickson 

China's science has 20 years to catch up 
CHINA has announced an eight-year 
crash plan to catch up on the rest of 
the world fo scientific research. Details 
were given by Vice-Premier Fang Yi 
to the giant All-Nations Science Con
ference which opened in the Great 
Hall of the People, Peking last month. 

The 6,000 delegates were told that 
China was at least 15 to 20 years 
behind the advanced world in many 
branches of science and still more in 
others. The aim was to narrow this 
gap to 10 years in a number of im-
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portant branches by 1985. This would 
then be a solid foundation for catching 
up with and overtaking the rest of the 
world in all branches of science by the 
end of the century. 

Fang Yi was unveiling the draft 
Outline National Plan for the Develop
ment of Science and Technology 1978-
1985, which has been drawn up by the 
recently reconvened State Scientific 
and Technological Commission. In the 
next eight years China will increase 
the number of professional research 

workers to 800,000, build research 
centres with "state of art" facilities 
and complete a nationwide system of 
research and development based on 
these centres. 

The plan covers 27 disciplines, gives 
prominence to eight research fields 
(see panel) and identifies 108 "key 
projects". 

Fang Yi also opened 
academic exchanges 
countries. The Chinese, 
combine learning from 

the door to 
with other 
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