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and are primarily concerned with solar astronomy and 
the study of cosmic rays. It is the first ESRO satellite 
to be launched; the launching of ESRO-l, which is 
devoted to an investigation of the polar ionosphere 
and aurorae, will probably be later this year. An 
earlier attempt at launching ESRO-2 took place almost 
a year ago-it was unsuccessful because exhaust gases 
burnt through the casing of the third stage engine of 
the Scout launcher. It must nevertheless be comforting 
to the designers · of ESRO-2 that the satellite itself 
seemed to be working correctly during the abortive 
launch. 

The orbit of ESRO-2, chosen to facilitate study of 
the Sun, will pass over the poles. The satellite will be 
launched into an orbital plane almost at right angles 
to the Earth-Sun line, and the plane of the orbit will 
rotate at the same rate as the apparent motion of the 
Sun around the Earth, so that the satellite will be in 
sunlight for most of the time. The perigee and apogee 
are 350 km and 1,100 km, respectively, taking the 
satellite into the inner Van Allen belt. 

Testing. Testing 
FOR reasons of war and peace, the United States Atomic 
Energy Commission is stepping up the number of its 
tests of nuclear bombs. There will probably be twice 
as many tests in 1968 as there were last year, when 
25 were announced and perhaps as many as 10 others 
took place. The one-megaton explosion that upset 
Mr Howard Hughes and Dr Barry Commoner among 
others last week is presumed to have been a step on the 
road to the thermonuclear warhead planned for the 
Sentinel anti-ballistic missile system. 

The test, although it shook chandeliers in Las Vegas 
100 miles away, did none of the dire things predicted; it 
did not start movement along the San Andreas fault in 
California, nor did it release radiation nor cause any 
serious damage to buildings. Nonetheless the explosion 
did seem in bad taste, coinciding with the opening of 
the General Assembly's debate on the non-proliferation 
treaty. But the AEC is making no bones about its 
plans to have more tests, and bigger ones. According 
to Dr Glen Seaborg, two new test sites are being 
developed, at a cost of about $40 million. The inten­
tion clearly is to satisfy some of the AEC's critics who 
were more vociferous about the recent test than they 
have been for a long time. Yet the new sites-one at 
Hot Creek Valley in central Nevada, the other on 
Amchitka Island in the Aleutians-may not be beyond 
reproach. A calibration test conducted at Hot Springs 
broke some windows in northern California and 
Amchitka Island has been a government preserve for 
sea otters and seals. 

Most of the new weapons tests are going to be in 
what the AEC describes coyly as "well above the inter­
mediate range". Last month's explosion at the bottom 
of a 3,800 foot sealed shaft was the biggest ever held 
in the United States, above or below ground. Some 
of those who objected to it, in addition to Dr Com­
moner's Committee for Environmental Information 
in St Louis, were the Federation of American Scientists 
(with 2,200 members), the Women's Strike for Peace 
and a division of the United Auto and Aerospace 
Workers' Union. 

But in the AEC's view the tests are safe. The geo­
logical structure of Nevada is such that most of the 
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shock waves travel to the east and the likelihood of 
radiation escaping is thought to be small. The AEC 
maintains the,t on the few occasions when there has 
been what it calls "venting", the radiation has not 
crossed the American frontiers. It has, on the other 
hand, inquired of the Soviet Union about three acciden­
tal discharges of redioactivc debris which, after 
Russian tests, was carried beyond the borders of the 
Soviet Union. The Russians in turn have inquired 
about thrce of thc American tests, but no formal 
protests have been mr"de on either side. 

The AEC meanwhile is looking to its own future by 
practising techniques for mining metals and minerals 
by explosion; some day it might depend on commercial 
contracts for nuclear detonations to keep itself alive. 
The first such test to be done in partnership with 
private industry looks to have been a success. Project 
Gasbuggy, set off last December in the sandstone 
formations near Farmington, New Mexico, created an 
artificial chimney in thc crushed rock. The hope of 
the EI Paso Natural Gas Company, which shared the cost 
with the AEC, is that gas will have accumulated in the 
chimney to such an extent that its recovery will be 
relatively easy and cheap. 

So far, samples of the gas which have been sent for 
analysis to the Lawrence Radiation Laboratory in 
Livermore, California, have shown little or no tritium 
or radioactive iodine. Any appreciable contamination 
of the gas could kill the outlook for its commercial 
production by such explosions. The final report on 
Gasbuggy will not be released for a year or more and 
actual measurements of the gas flow will not begin until 
the summer. But if things have gone as well as they 
seem to have done, Gasbuggy could be followed soon 
by five other commercial tests on th~ AEC's waiting 
list. 

The culmination of the AEC's commercial ambitions 
would be the blasting of a new canal across the Isthmus 
of Panama. An Atlantic-Pacific Interoceanic Canal 
Study Commission is mulling over the diplomatic and 
technical obstacles to detonating thousands of nuclear 
explosions near a populated area. To provide some test 
information for this committee, an explosion con­
fusingly labelled Project Buggy was performed in 
Nevada in January. Five nuclear explosives were 
buried in a row 135 feet deep and about 150 feet apart. 
The result was a trench 80 feet deep, 300 feet wide and 
900 feet long-not quite enough for a new Panama Canal, 
but a beginning. About five per cent of the radioactiv­
ity produced escaped from the crater; AEC officials 
found this acceptable. Whether Panamanians or the 
signatories to the test-ban treaty would agree is another 
matter, but it is not entirely out of the question that 
such a procedure would be agreed on. 

Ad Astra by Bus 
THE British aircraft industry is having its most cheerful 
year for a very long time. For once, it seems, there 
have been more orders than cancellations, and for the 
time being the merger (Government inspired) between 
Hawker-Siddeley and the British Aircraft Corporation 
is off. The two most important successes have been the 
selling of the Rolls-Royce RB 211 engine for the 
Lockheed airbus, and the order announced last week by 
BAC for guided missile systems for Libya. In the 
first two months of the year, the Society of British 
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Aerospace companies reports export orders worth 
more than £50 million (for comparison, the British 
motor industry exported goods worth just over £58 
million in the same period). Orders were even healthier, 
and are probably worth £500 million so far this year. 
The director of the SBAC says that the past few months 
have marked a "vital turning point" in the industry's 
fortunes. 

Even the European airbus seems to have had new 
life breathed into it, after months in which only vigor­
ous artificial respiration by Mr John Stonehouse of 
the British Ministry of Technology kept hopes alive. 
The situation has changed because of a new determina­
tion on behalf of the German Government (prodded by 
the recommendations of a special parliamentary com­
mittee) that I~ufthansa, the West German airline, 
should buy the A 300. Lufthansa has been playing a 
waiting game, and has hinted at times that the A 300 
is not the sort of aircraft it wants. But airbus enthusi­
asts now say that this merely represented a certain 
independence of thought which Lufthansa enjoys 
bec&use it is in part privately owned. Now that the 
German Government is becoming involved, it is likely 
that Lufthansa will be persuaded to take as many as 
20 airbuses. If British European Airways agrees to 
t,ake 25, and Air France and Air Inter, the French 
airlines, can manage to order 30 between them, the 
airbus will be home and dry. An initial order for 75, 
as Mr Stonehouse emphasized at the Hanover Fair 
last week, is an absolute prerequisite for a decision 
to proceed. 

If this hurdle is cleared, the international consortium 
could be given the go-ahead by July this year. Accord­
ing to Hawker-Siddeley, one of the British companies 
involved, metal could be cut by the end of the year. 
The design now agreed differs slightly from the original; 
market research by the airlines showed that passengers 
would prefer full dining service, and providing this 
inevitably leads to an increase in weight. In order to 
keep within the cost targets originally set, the fuselage 
of the aircraft has been reduced in diameter by 18 
inches, which gives aerodynamic and cost advantages. 
The result, however, is that instead of nine to ten seats 
abreast, airbus passengers will be sitting eight to nine 
abreast, and in order to fit the same number in, the 
"pitch" between the rows of seats has been reduced 
from 34 to 32 inches. Though better fed, passengers 
will therefore be more cramped. A 32 inch pitch is 
distinctly tight-most modern airliners, including 
Boeing 707 and 727, Trident, BAC 111 and the like, 
provide 34 inches between rows. As tall passengers 
know, even this is not a very generous allowance. 
Fortunately the routes the airbus is designed to fly 
are short enough not to make the discomfort matter 
so much. 

On the Track of Voiceprints 
THERE are ominous signs that the appearance of 
voiceprints as a legal method of identification may 
precede any scientifically acceptable evidence of their 
validity for this purpose. Sevel'al makes of voiceprint 
machine are already being marketed on both sides of 
t he Atlantic with the claim that voiceprints are as good 
as fingerprints, or nearly so, for identifying individuals. 
At least three police forces in Britain, and doubtless 
more in the United States, have been persuaded to 
invest in the instruments. 
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Sound spectrographs are machines which analyse 
sounds in terms of their frequencies and amplitudes 
and produce graphical displays to show the variation 
of these quantities with time. Conventional machines, 
of the type first developed in 1940 by the Bell Tele­
phone Laboratories, produce plots of frequency 
against time, the amplitude being shown by the thick­
ness of the line. Such displays are known as sound 
spectrograms. A different form of display in which 
amplitude intervals are represented by contour lines 
has been developed by Mr L . G. Kersta, who coined 
for it the term "Voiceprint" by deliberate analogy with 
fingerprint. 

To the unpractised eye, voiceprints present a more 
meaningful picture than do conventional sound 
spectrograms, but they probably contain less rather 
than more information. In 1962, Mr Kersta announced 
that voiceprints could be used to identify individuals 
(Nature, 196, 1253). In support of this contention he 
described experiments in which eight girl students 
given a week's training were asked to match voice­
prints of single sounds produced by the same speaker. 
. rhe girls performed better with voiceprints than sound 
spectrograms and, in 2,000 decisions with voiceprints, 
made only one per cent of errors. 

Mr Kersta pointed out in the same article that there 
were several problems to be settled before voiceprints 
could be assumed to identify individuals reliably. 
Not enough voiceprints have been sampled to know 
whether a human voice can be counted unique, nor 
is it certain that any uniqueness there may in fact 
be will survive the changing of the voice with age or 
attempts to disguise it. "All these questions," Mr 
Kersta said, "must be answered by substantiating 
experimental evidence. It is my opinion, however, that 
identifiable uniqueness does exist in each voice and 
that masking, disguising or distorting the voice will 
not defeat identification if the speech is intelligible." 

In the six years since these words were written, the 
"substantiating experimental evidence" for which Mr 
Kersta judiciously called has not been readily apparent. 
Indeed, there seems to be no body of academically 
acceptable evidence to refute the objections originally 
raised by Mr Kersta or to support his opinion that 
voiceprints would provide a unique and foolproof 
method of identification. But this has not, as it ought 
to have, prevented manufacturers from marketing 
machines designed for police use and claiming that 
voiceprints are unique. "Voiceprint identification," 
says one manufacturer's catalogue, "is based on the 
combination of physical characteristics unique to each 
individual's vocal cavities." It is also implied that 
voiceprints can be satisfactorily interpreted by anyone 
with a brief training in their use. 

The point has now been reached where voiceprint.s 
have been admitted as evidence by several courts in 
the United States and as corroborative evidence by a 
court in Britain. In all these cases, the voiceprint.s 
have been interpreted by experts, not by the police, 
and in the latter case at least the expert consulted was 
at pains to emphasize that the voiceprints provided 
merely an impression, not a proof, of identity. 

In Britain at. least it is not known what use the police 
forces intend to make of the voiceprint spectrographs 
they have purchased-one possible application is to 
test the identity and credibility of hoaxing telephone 
calls- nor on what evidence they intend to justify the 
validity of voiceprints. There seems to be no published 
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