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improvement of the productivity of their instruments. 
The immediate goal seems to be to make the fullest use 
of image intensifiers. The instruments at present 
available--or promised-offer an advantage of a 
factor of twenty or thereabouts in sensitivity. In other 
words, half an hour of observation with a conventional 
photographic plate may be the equivalent of just over 
a minute with an image intensifier in the circuit. This 
is an enormous saving, and is recognizable as such even 
in places like California which are not so often plagued 
by clouds as the United Kingdom. The fact that image 
intensifiers are most advantageous in the red , where 
photographic plates are least efficient, may turn out to 
be a particular advantage. But the overriding gain is 
one that brings pleasure to the cost-benefit analysts. 
There can be few applications of electronics where so 
little equipment can bring such great benefits. 

Yet it is too soon to throw hats a long way in the air. 
For one thing, the image intensifiers have to be fitted 
into observatory routine. Reliability is a problem that 
will be comparatively easy to deal with. There are 
greater problems in turning telescope domes into 
physics laboratories. And the image intensifiers are 
only a beginning. Soon people will be wanting to count 
photons-that could bring a further improvement of an 
order of magnitude. Then the time will no doubt come 
when people will ask whether it would not be better to 
make some telescopes largely automatic in their 
functioning. People, especially research students, may 
be cheap computers, but there is likely to be a strong 
flow of innovation from the techniques now being 
developed for earth satellites into the design of ground 
based telescopes. In other words, the time will soon 
come when the mirror blank is almost a trivial com
ponent of a telescope. Astronomers then will be 
cheerful people, but they will also be expensive. There 
are some signs that the Science Research Council is 
fully aware of the opportunities. The question it will 
have to answer soon is whether it will be able to back 
its judgement with the necessary funds. 

Russian Machines 
SOME hints about the way Russian engineers are 
developing machine tools were given in a lecture to the 
Institution of Mechanical Engineers on November 22 
by Professor I. I. Artobolevskii . Professor Artobolev
skii , who is head of the Department of Applied Mechan
ics in the Institute of Machine Research of the USSR 
Academy of Sciences, had just been presented with the 
James Watt Medal, the institution's principal award. 
Because his predecessors include such eminent capital
ists as Henry Ford, Academician Artobolevskii was 
understandably delighted to be the first Soviet scientist 
to get the award. 

The chief problem facing industry in the next ten 
years, he said, was the transition to the complete 
automation of industrial processes. The whole concept 
of the machine itself had undergone significant change, 
now that it is possible to incorporate logical or control 
functions and to design cybernetic machines capable 
of replacing human organs. Professor Artobolevskii 
explained an important dialectical contradiction. "On 
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the one hand, automatic systems become more complex 
and specialized, the economy of operation of thiR 
expensive machinery being connected with the con
stancy of the design of articles and their mass produc
tion. On the other hand , t echnical progress involves 
constant innovation." This contradiction, he said, can 
be resolved by creating adaptable automatic systems 
capable of a rapid switch over from one product t,o 
another. 

In years to comC' , he said , methods of chemical 
machining would come into operation which would 
eliminate - many intermediate processes--die ma.kin/! 
and mechanical machining-which are characteristie 
of present day engineering. The problem of building 
automatic machines was closelv connected vvith the 
problems of the theory of fluidi cs, and Soviet workers 
were developing a variety of pneumatic systems. He 
suggested that in the Soviet Union work was directed 
at the development of universal pneumatic systems on 
a modular basis for use in control systems. More 
recently, work on volumetric hydraulic drive had been 
considerably expanded; most of the calculations had 
been solved on electronic computers and simulators, 
ho said, but on a much smaller Reale than was desirablP . 

Trace Element Analysis 
THE Society for Analytical Chemistry held a meeting on 
"Some Aspects of Inorganic Trace Elements Analysis ' · 
at the Atomic Energy Research Establishment, Har
well, on November 15. The ninety participants were 
welcomed by t-he head of the Analytical Sciences 
Division, Dr A. A. Smales, who pointed out that 
recent advances in materials science have emphasized 
the need for methods of measuring the distribution anrl 
chemical form of impurities in a wide range of mater
ials, as well as for even greater sensitivity of measure
ment than is at present possible. Techniques particu
larly featured in the accompanying exhibitions included 
activation analysis, mass spectrometry, X-ray fluores
cence analysis and emission spectroscopy. 

During the afternoon, Dr R. K . Webster pointed out 
that although the isotope dilution technique based on 
thermal emission mass spectrometry is sensitive and 
accurate, only one or two elements are usually determ
ined at one time. On the other hand, spark source 
mass spectrometry provides a wide coverage of 
elements in a single analysis, often with high sensi
tivity, but accuracy is limited unless suitable standards 
are available. He outlined a scheme for extending the 
isotope dilution method to the analysis of up to ten 
elements, including some of the alkali metals, and 
alkaline and rare earths, and showed that by applying 
the isotope dilution principle in spark source mass 
spectrometry the accuracy of the latter could hr 
considerably improved. 

Mr M. S. W. Webb described the use of a Q-switched 
ruby laser focused through a microscope to vaporize 
about a. microgram of a sample from an area 50µ in 
diameter. By arranging for the vapour to short circuit
two electrodes with an applied voltage of 2·5 kV, the 
spark spectra of the elements in the vapour can be 
recorded by conventional spectroscopy. Non-con
ductors can be examined and the area to be analysed 
can be preselected. Examples were given to show thf' 
usefulness of the technique in assessing the homogeneit:· 
of materials and in examining inclusions. 
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