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The main method of overcoming this difficulty is to 
place a rotating sector over the film during the 
exposure, so that the observed intensity is reduced 
according to a known function of scattering angle. 
With such methods it is possible to observe diffrac
tion patterns down to spacings of about l ·5 A., and 
thence to derive interatomic distances to an accuracy 
of about 0·01 A. Many examples of the applica
tion of this method were described by workers 
from Norway, Japan, the United States and Great 
Britain. 

Some extremely interesting photographs of diffrac
tion effects from single crystals were also shown. The 
possibilities of using electron-diffraction photographs 
in crystal-structure determination had been pointed 
out in 1939 ; but no great progress seems to have 
been made in this subject. Possibly, considerable 
difficulties are involved in eliminating . the secondary 
diffraction effects, such as Kikuchi lines, which are 
given by perfect crystals ; but if these could be 
eliminated or allowed for, the electron-diffraction 
method might prove to be an extremely useful tool. 

To summarize, it may be said that the field covered 
by the diffraction of X-rays and electrons continues 
both to expand and to knit itself more closely together. 
An increasing range of materials has come within the 
scope of the methods, and connexions are being found 
between the different methods and techniques that 
are used. Relationships have been discovered 
between what were thought to be isolated subjects, 
and the degree of strength given to these methods of 
studying matter augurs well for future advances. 

H. LIPSON 

CHEMICAL INDUSTRY IN GREAT 
BRITAIN 

T HE discussion on August 10 on "The Changing 
Face of Chemical Industry" before Section B 

(Chemistry) at the British Association meeting at 
Edinburgh was opened by Mr. ,T. Davidson Pratt. As 
general manager of the Association of British Chemical 
Manufacturers, it was natural that Mr. Pratt should 
make some reference to the report on the British 
chemical industry which the Association prepared 
two years ago. That report fully displayed not only 
the scientific character of chemical industry but also 
its essentially dynamic nature ; and beyond quoting 
the figures given in that report for the industry's 
estimated expenditure on research to illustrate his 
point that for chemical industry research is a necessity 
- and a costly one-Mr. Pratt did not attempt to 
recapitulate. He made a second point regarding the 
number of small units still operating, and that success 
here demands the same qualities of individuality and 
initiative which have in the past century been 
responsible for so many remarkable developments 
and the rise of many of the best-known firms in the 
industry. 

The complexities of both the scientific and technical 
sides of the industry were indicated in the paper by 
Dr. F. Roffey on petroleum chemicals, and in that 
by Dr. J. C. Swallow on synthetic polymers. Dr. 
Roffey pointed out that, in very general terms, the 
petroleum chemical industry, which derives its raw 
material from petroleum or natural gas, has its main 
influence on the large-scale production of aliphatic 
rather than aromatic products. In this it is comple
mentary to the older coal-tar industry, although 

highly important developments have been based on 
the use of intermediates derived from both. Since 
the middle 'twenties, the growth of the industry has 
b een remarkable. Dr. Roffey indicated some of the 
developments and inter-relations on the chemical side, 
which, as distinct from the breakdown of any given 
feed-stock into its component hydrocarbons or closely 
related groups of hydrocarbons-essentially the 
responsibility of the oil industry-is the task of the 
petroleum chemical industry. 

Dr. Roffey's review of some of these products which 
are provided for the field of synthetic plastics, fibres 
and rubbers 'linked naturally with Dr. Swallow's 
review, which aimed at giving a picture both of the 
overlapping relations of these three types of synthetic 
polymer and of the possibilities of synthesizing a 
polymer with the properties required for a specific 
application. There are, however, limiting fact9rs 
which prevent the production of these new materials 
in sufficient quantity for all our n eeds. The lag of 
seven to ten years between discovery in the laboratory 
and successful industrial production has still to be 
faced, and there have been further economic difficulties 
since the War. Some of these were indicated in the 
report on chemical industry, and the orderly intro
duction of new materials into modern economy 
represents one of the more difficult tasks facing 
chemical industry, and the industries which use these 
products for obtaining new technical effects. 

In general, the symposium had an economic or even 
sociological trend that would have made it almost 
equally appropriate to Section F. What Mr. Davidson 
Pratt had observed about concentration on quality 
and efficiency rather than on quantity and output, as 
in the earlier chemical industry, appeared to be 
supported by both the following papers. The 
economic and social background of the industry was 
even more prominent in a most interesting paper 
contributed to the symposium, namely, that in which 
Mr. H. W. Cremer, following the chairman's opening 
remarks, dealt with some general considerations, 
mainly from the point of view of the chemical 
engineer ; but he also directed attention to the need 
for an informed and alert public opinion to prevent 
some of the undesirable features of the early develop
ment of chemical industry, such as atmospheric and 
water pollution. He insisted frankly that failure of 
the general public to make active protest was at least 
partly responsible for such defects. 

Mr. Cremer pointed to a number of factors which 
are giving rise to a different outlook and to better 
conditions both inside and outside the industry. The 
increasing competition from industrially minded 
countries, by necessitating higher process efficiencies, 
has in consequence diminished waste of materials in 
effluents and in atmospheric pollution. Stringency of 
supplies of raw material, including water, can operate 
in the same way, while the extension of the industry 
to include a much wider range of products such as 
textiles, foods and pharmaceutical preparations, 
requiring manufacturing techniques of a very different 
character from those employed in the so-called 
'heavy' chemical industry, is giving-organic chemical 
industry the character of a fine-chemical industry. 
Developments in insecticides and in fertilizers have 
aligned chemical industry closely with agriculture, 
and he regarded the prospect opened up by the 
utilization of plastics as almost limitless. He attached 
much importance to the disappearance of the old 
differentiation between pure and applied science, and 
to the unification of outlook to be seen in the approach 
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to problems in modern chemical industry. This 
finds expression in the team-work in which mathe
maticians, physicists, chemists, biologists, geologists 
and metallurgists may all participate, and Mr. Cremer 
thought that, in thus furthering the idea of the unity 
of science, that co-operation and interchange between 
universities and industry which is so essential and 
fruitful may also be stimulated. 

Other factors changing the face of chemical industry 
to which Mr. Cremer referred were the introduction 
of new constructional materials, with all their implica
tions for the design of plant to operate under more 
and more exacting conditions of pressure or tempera
ture, the remarkable developments in scientific 
instruments which are not only increasing the accuracy 
of control but also making it possible for such control 
to be automatic or remote, and the contribution of 
the chemical engineer in the study of selected cate
gories of process operations, based on the same 
physical principles although their method of applica
tion may differ with the properties of the individual 
product to be manufactured. Besides this, the 
attention now being given to the safety and welfare 
of the workers in chemical industry is also affecting 
its character as well as the design of its plant. The 
study of occupational diseases has sometimes stimu
lated research on disease in wider fields, and the 
industry in its work on toxicology and like matters 
is concerned with the health and safety of users of its 
products as well as of those making them. Mr. 
Cremer believed that the industry is now fully 
conscious of all its direct and indirect obligations to 
the public, and that there is now much better prospect 
of science being properly wedded to industry and, in 
turn, of industry to civilization. 

But it seems equally clear from this symposium 
that the future of chemical industry will not depend 
solely on internal factors, but also on whether 
Government policy and the general social or political 
climate are favourable. There was implicit concern 
that fiscal policy may place fresh difficulties in the 
way of development when obsolescence is so large a 
consideration and research and development so costly, 
and whether there will continue to be forthcoming 
the initiative and individuality, the enterprise and 
imagination which are required to create and to seize 
these opportunities. 

STUDENT HEALTH IN GREAT 
BRITAIN 

INTRODUCING a symposium on student health 
before a crowded session at Edinburgh of Section I 

(Physiology) of the British Association, Sir Andrew 
Davidson, chief medical officer, Department of Health 
for Scotland, claimed that no better nor more appro
priate recognition of the importance of student health 
has been recorded than its inclusion in the discussions 
this year of the British Association. We have been 
guilty hitherto of neglecting an important group of 
the community from which not only our men of 
science but also other leaders of the nation are most 
likely to come. 

Eighty-five thousand full-time students attend 
universities and colleges under the regis of the 
University Grants Committee, and probably as many 
more attend other central institutions for higher 
education. In Scotland there are about thirty-one 
thousand students in all. This very substantial 

occupational group is subjected to stresses and strains 
-both physical and mental-which demand special 
understanding. 

The promotion of full health and the prevention of 
ill-health, with measures for the early diagnosis and 
treatment of disease, should be the aim of all student 
health services. Curative medicine must have its 
place but should, wherever possible, be arranged 
within the National Health Service. The best 
features of our school health services and our indus
trial health service should be incorporated-the 
personal health programme and the health education 
work of the former, and the environmental effort of 
the latter. The approach to student health work 
should be through physiology rather than pathology. 

Stressing the importance of health education, Sir 
Andrew quoted the Goodenough Committee Report. 
"A student health service would be one of the means 
of inspiring the community to a sensible interest in 
the promotion of health. . .. the service would be a 
special education for them [students] as providing a 
practical demonstration of medical practitioners in 
the role of health officers. Such a demonstration 
related to a student's own health and problems is 
likely to make a much more lasting impression than 
much exhortation.'' 

Of particular interest were Sir Andrew's remarks 
on research in student health services. In no other 
section of the community do such excellent oppor
tunities exist for research in health. The combination 
of an intelligent, young, apparently healthy person 
and a doctor with reasonably adequate time is 
unique. There is, too, an almost unexplored field of 
investigation of a group living through one of life's 
most critical stages. Inquiries into environmental, 
social and personal factors, physical exercise, nutri
tion and so forth can provide invaluable information, 
which may perhaps indicate routes of development 
in our health services. There is the added advantage 
that the student can be closely observed for three to 
five years, while his later history may even be followed 
up for a longer period. Where can intelligent 
co-operation be more readily forthcoming, asked 
Sir Andrew? 

During the limited time available for eye testing 
in the medical examination of large numbers of 
students, anything more elaborate than the monocular 
Snellen test is usually considered to be impossible. 
This test, however, fails to reveal many instances of 
binocular defects, anisometropia suppression, and so 
on. Dr. R. H. Bolton, of the University of Birming
ham, described in an impressively lucid paper how he 
has adapted the Turville infinity balance to provide 
a 'screening' test, which, though not yet completely 
infallible, nevertheless provides a simple test markedly 
superior to any other screening test in his experience. 
The Turville infinity balance is essentially an exten
sion of the well-known binocular reading test in which 
a pencil or narrow strip of paper is held between the 
eyes and the test type. The pencil is replaced by a 
sand-blasted septum in the centre of a mirror in 
which back-to-front letters are reflected and read, 
different letters being read by each eye. This ~'gives 
a satisfactory indication of how the student is using 
his eyes as a pair and saves a lot of time". By 
applying a surface-silvered mirror immediately 
behind a clear-glass septum, but slightly out of 
alignment, a virtual image of the test letters is seen 
binocularly immediately above the separated or 
monocularly seen types, providing a standard for 
detecting even minor degrees of 'phoria' or faulty 
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