
© 1964 Nature Publishing Group

No. 4961 November 28, 1964 NATURE 831 

MATERIALS SCIENCE AND TECHNOLOGY 

A CALL FOR ACADEMIC AND INDUSTRIAL COLLABORATION 

A CONFERENCE on "Materials Science" was held at 
the Whateley Hall Hotel, Banbury, during Octobe1· 

2-4; this was the second of its kind to be held in Britain. 
The first', held in May 1963, was arranged by the 
Institution of Chemical Engineers. Since then, the 
Materials Science Club has been formed, and this year 's 
conference was hold under the auspices of this new 
organization, with Prof. K W . J. Mitchell (University of 
R eading) co-ordinating the arrangements. 

The Club itself is independent of the existing profes
sional institutions, and its purpose is to hold meetings at 
which r esearch and education in materials science and 
t echnology can be discussed in an informal atmosphere. 
"While being independent and informal, it does, however, 
hope to exert an influence on developments in education 
and on Government research . 

The conference's tone of informality was set by a 
stimulating lecture, " Toughness", delivered after the 
opening dinner by Dr. F. J. P. Clarke (Atomic Energy 
R esearch Establishment, Harwell). A further lecture 
which, like Dr. Clarke's, was not intended to form part of 
the main business of the conference was given noxt day by 
Dr. A. C. Rose-Innes on the subject "New Superconducting 
Materials and their Uses". 

The conference consisted of three half-day sessions. 
The first of these was entitled "Collaboration in Teaching 
and Research between Universities and Industrial Labora
tories" and consisted of six papers. Dr. K. Hoselitz 
(Mullard Research Laboratories) established what was 
later seen to be the general feeling of the meeting, that 
much more collaboration between universities and industry 
is necessary. He pointed out that, although some univer
sity staff already acted as consultants for industry and 
industrial firms place research contracts with universities, 
an extension of this practice is desirable. Universities 
could reciprocate by inviting consultants from industry 
to advise on both research and teaching, personnel 
might be exchanged for short p eriods and industrial 
scientists should act as part-time lecturers. 

Dr. J. Hill (Atomic Energy R esearch Establishment, 
Harwell) d escribed the great variety and extent of the 
collaboration which is practised between Harwell and 
teaching institutions. He outlined the system of research 
contracts, the interchange of staff, the work carried out a t 
Harwell by university research students and the short-term 
research appointments. On the teaching side, courses for 
university lecturers are provided, demonstration equip
m ent is lent to universities and many staff act as examiners 
for higher degrees. Dr. Hill's experiences appeared to 
contradict those of Dr. Hoselitz, and this marked difference 
between the collaboration which a university may expect 
from an industrial firm and a Government laboratory was 
emphasized by the next speaker, Prof. E.W. J. Mitchell, 
who enquired whether commercial security was the reason 
for industry's greater reluctance to invite university staff 
into their laboratories. 

Prof. Mitchell showed how the universities were, at 
lea..c;t to some degree, already collaborating with industry 
in most of the ways which the previous two speakers had 
mentioned, and pointed out that the structure of university 
government did not in itself prevent an extem,ion of this 
kind of activity. He warned, however, of the dangers and 
futility of superficial collaboration. For effective collabora
tion, an industrial scientist lecturing to postgraduate 

students must be brought into the strna.m of university 
student life in some way, and a university lecturer acting 
as an industrial consultant should be invited to join 
research projects at the earliest planning stage and not 
used merely as an experimental supervisor. 

The next speaker, Dr. H . M. l<'inniston (International 
Research and Development Co., Ltd., Newcastle), stress('d 
the role which t,he universities could assume in educating 
industrial scientists, and asked them to consider whether 
they were using the most effective aids to this purpose. 
Lectures could be filmed and taped, for example, and made 
available to a wide public . Market research could be 
carried out by universities in order to discover which 
subjects were of most direct interest to industrial scientists 
at the present moment, and courses should be provided in 
these subjects. Dr. Finniston spoke also of the t endency 
of young scientists nowadays to choose a university career 
in preference to industry, and suggested that industry 
might use co-operation as one m eans, although an indirect 
one, of obtaining the services of these men. 

Dr. L. Holliday (Shell Chemical Co., Ltd.) emphasized 
that the driving force in establishing this collaboration 
must come from the universities; industry itself is usually 
very willing to co-operate. A function which industry is 
well placed to perform is the carrying out of surveys of 
useful . r esearch programmes through trade associations. 
H e spoke of the importance of proximity in fostering 
collaboration, and hoped that research associations would 
take this into consideration in choosing a site for a new 
laboratory, and that a university would perhaps consider 
seriously the possibility of having research associations on 
its campus. 

The last speaker of this session, Dr. E. G. Stanford 
(Aluminium Laboratories, Ltd.), disagreed with earlier 
speakers in one respect, that he did not wish to see 
universities becoming too concerned with seeking indus
trial collaboration, but they should follow their own 
research interests. On the other hand, he wanted to see a 
considerable increase in liaison between industry and all 
institutions concerned with higher t echnological education. 
Too little liaison exists at prosent. He stressed a point 
that Dr. Holliday had made, that lecturers must go out 
into industry to find what is needed in research before 
deciding what subject to work on ; the success of collabora
tion depends largely on the readiness of lecturers to go out 
and learn what problems industry is dealing with. 

During the discussion which followed, it became 
apparent that, while everyone present agreed that a 
great inci:ease in collaboration would be a healthy develop
ment, both for universities and industry, there were 
marked differences of opinion regarding the mechanism of 
collaboration which would be most effective and ah,o 
regarding the influence which it could be expected to have 
on students. 

Unanimity was, howevor, to be found among speakers 
with a common background. For example, Prof. J . G. 
Ball (Imperial College of Science and Technology), Prof. 
K . M. Entwhistle (Manchester College of Science and 
Technology) and Dr. N. Thompson (University of Bristol) 
spoke of the responsibility of a university to provide a n 
integrated scientific education, both lecturing and research 
being directed to this purpose. With this in mind, indus
trial experience for undergraduates could be regarded as 
irrelevant, and industrial lecturers on undergraduate 
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courses are unnecessary. Postgraduate studies are another 
matter, and students at this stage should learn something 
of industry, but it is still important that by far the 
greater part of research for higher degrees, which must be 
regarded as an extension of the undergraduate work, 
should be carried out in the university itself. 

A different point of view was expressed by Dr. C. P. 
Sandbank (Standard Telecommunication Laboratories, 
Ltd., Harlow), who is a consultant to the Electrical 
Engineering Department of the University of Edinburgh. 
In a subject in which the technology is changing rapidly 
and fundamentally, in which assemblies of electronic and 
electro-mechanical devices are being replaced by minute 
crystals, it is not sufficient to rely on information being 
fed to universities by staff with recent industrial 
experience. It is obviously better if some people working 
in industry have the formal responsibility of introducing 
up-to-date material to tho students. There are difficulties 
in the way, such as commercial security and the lack of 
rapport between visiting lecturers and students, but the 
climate in industry is becoming more sympathetic, and 
the machinery which has enabled university staff to 
contribute to the success of industrial research can 
no doubt be extended to encourage the reciprocal 
process. 

Dr. Holliday brought out again a point which Dr. 
Finniston mentioned in his address, the importance to 
industry of encouraging the best graduates from uni
versities to take up industrial work and the difficulties 
encountered at present in doing this. To overcome these, 
he urged universities to allow research students to carry 
out a substantial part of their work in industrial labora
tories. Tho value of doing this is already appreciated in 
applied sciences, but not in the pure sciences. 

It was surprising to find that, in a discussion of the 
relevance of industrial experience to undergraduate 
studies, sandwich courses should come in for so little 
comment. It was left to Mr. K. M. Ginsburg (Battersea 
College of Advanced Technology) to raise tho subject, 
and Dr. W. A. Holmes-Walker (Metal Box Co., Ltd.), 
who has experience of the industrial side of the scheme, 
spoke of the effectiveness of this type of training for 
undergraduates who intend to enter industry. Very few 
other speakers took up the subject. 

The establishment of part-time chairs in universities for 
industrial scientists was discussed, and the system 
employed in Holland and other European countries was 
described by Prof. R. W. Cahn (University College of 
North Wales, Bangor) . Several speakers described how a 
similar scheme, on a much smaller scale, operates in 
Britain. There is no difficulty in using funds from the 
University Grants Committee for this purpose, and many 
firms would encourage their senior men to take these 
positions. There was general agreement that, as an 
experiment at least, more part-time posts with senior 
rank in tho universities should be created. 

It is difficult to sum up briefly the results of the discus
sion, beyond that a general desire for collaboration exists, 
but it would be fair to comment that the desire appears 
to be more on the part of industry, rather than of the 
universities. All the university scientists who spoke 
wore well aware of the debt which they alroady owe to 
industry for its help, particularly in the form of research 
grants, and several of them pointed out that university 
research is almost wholly financed from sources other than 
the University Grants Committee, but a deliberate break 
with tradition would be required to bring industry closer 
to the students than it is at present. The impression left 
by tho discussion was one of industry trying to encourage 
universities to come out rather than of universities 
begging industry to come in. 

Tho second session of the conference had the title 
"Materials Science in Universities", and the chairman was 
Dr. Holliday. The first speaker was Prof. K. M. Entwhistle 
(Manchester College of Science and Technology). He 

directed attention to the fact that, in thinking about a 
particular subject such as materials science, it is necessary 
not to lose sight of the general purpose of a university 
education. Undergraduates should be presented with a 
demanding and challenging cow·se of study which could 
stimulate critical, logical and independent thinking; and, 
at tho same time, the university, as part of socit't,y in 
general, should create in the student an attitude of mind 
which makes him eager to contribute to it. Materials 
science he defined simply as an integrated and scientific 
study of the relation between the structure and properties 
of matter. Tho ad hoc methods used in the past in the 
development of materials are still necessary in the solution 
of practical problems, but theoretical understanding of the 
behaviour of solids is rapidly improving, and materials 
science now is a study in which theory and practice inter
act. For this reason, there is much room for experiment 
in the way the subject is treated as an academic discipline. 
But there is a ribbon of continuity which runs through the 
theory of tho behaviour of solids which makes the theory 
at present accepted sufficient to present a challenging and 
satisfying course. Prof. Entwhistlo wont on to consider 
whether materials science could most profitably be intro
duced at the undergraduate or the postgraduate stage. 
His suggestion was that a limited number of institutions 
should experiment with undergraduate courses, with 
existing courses in subjects such as metallurgy remaining 
in their present form, but at postgraduate level it is vital 
that an enormous extension of the general study of 
materials should take place. 

The second speaker in this session was Prof. R. 
Edgeworth-Johnstone (University of Nottingham), who, 
as a chemical engineer, described himself as a consumer 
of materials science, in the respect that it is a subject 
provided for his students by other departments. The 
kind of problems he faces are: What kind of course should 
chemical engineers ask for? What proportion of time 
should be devoted to different materials? How is such a 
course to be related to industrial work ? The answer to 
some of these would be provided if a survey could be 
undertaken of the relative importance in economic terms 
of the various classes of materials. Prof. Edgeworth
Johnstone considered that materials science within a 
university organization is unlikely to appear as a 
separate discipline, and tho possibility is that existing 
departments may group themselves together. In this 
case, care should be exercised to ensure that a balanced 
view of materials as a whole can be taken by the unified 
group. The purpose of the group, however it is formed, 
should be to provide a course which will teach engineers 
to make a critical assessment of the materials they use. 
Finally, he described the organization of design study 
groups and emphasized the economic importance of 
including in these groups a materials specialist. 

It was almost inevitable that the discussion which 
ensued should be concerned with existing or projected 
university courses in materials science. The undergraduate 
course at the University of R eading is already in its 
second year, a more technological course at Bradford 
Institute of Technology has just begun, and a similar 
course, but with a heavier bias towards metallurgy, is to 
begin next year at Battcrsea College of Advanced Tech
nology. A postgraduate course being offered at Woolwich 
Polytechnic was described by Dr. D. J. Morantz, and the 
course which is now running for the second time at the 
Imperial College of Science and Technology was outlined 
by Dr. J.C. Anderson. This latter course was the subject. 
of much discussion. Enrolment of suitable students had 
been difficult at first, but this is now improving. The 
greatest difficulty, however, and one to which no immediatf> 
solution is available, is that of obtaining maintenance 
grants for the postgraduate students. But for the 
generosity of one or two firms, such as International 
Research and Development Co., Ltd., grants would be 
almost unobtainable, and there seems to be no hope of an 
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extension of postgraduate teaching until this situ!l,tion is 
altered. 

Tho title of the final session of the conference was "The 
Appreciation of Materials Science and Technology in 
Schools", and the chairman was Prof. Mitchell. At first 
sight this would appear to be an unusual subject for a 
conference of this kind, but it was soon apparent, both in 
the talks and in the discussion, that the attitudes of 
schoolchildren and their teachers aro of great concern to 
university teachers, particularly in the applied sciences. 

Prof. J. G. Ball, the first speaker, spoke of the 
almost total lack of appreciation of the nature of applied 
soionccs, including materials science, which, in his 
experience, exists among schoolboys. There is a barrier 
in their minds between pure sciences on one hand, and 
what they regard as second-rate technological subjects on 
the other. Physics and chemistry, the sciences with which 
they are familiar, seem to be unnecessarily remote from 
1·eal materials and real life. He described his attempts to 
provoke interest in metallurgy in sixth-formers, and par
ticularly his discovery that their ideas of the subject were 
only of the craft aspect of it, of forges and lathes, and they 
had no idea of the intellectual side. This int,elleotual 
challenge was, in his opinion, tho approach which should be 
made in order to correct the erroneous ideas which boys 
have picked up. An interesting note of uncertainty came 
into Prof. Ball's address, as he confessed that he was not 
yet completely convinced that a course in pure science 
was not tho best preparation for a career in applied science, 
for some students at least. He concluded his address with 
suggestions for ways in which an interest in materials 
science might be aroused in schools, all of which have been 
used in existing subjects to a small extent. Careers 
pamphlets issued by professional organizations, oon
foreno<'s with schoolmasters, displays and exhibitions 
provided byuniversities were some of the means suggested. 

Mr. M. Deere (Reactor School, Atomic Energy Research 
Establishment) outlined the work being carried out by 
the Reactor School at Harwell to give schoolmasters and 
their pupils an opportunity to meet technologists and to 
learn from them the nature of their work. Teachers attend 
courses on which the lectures are given by senior scientists. 
Facilities are provided for science teachers to undertake 
research work at Harwell, and scientists visit schools to 
give lectures and to give advice on scientific projects 
carried out by pupils. Courses for mathematics teachers 

have also been held, and uow·ses for careers masters are 
planned. Boys in the first year of sixth-form work will be 
invited to courses which will be designed to bring them 
into direct contact with the technical work carried out at 
Harwell by discussing with the scientists real problems 
which are being tackled there. The purpose of this is not 
recruitment, but is rather what Prof. Ball spoke of earlier, 
an attempt to give boys a realistic image of tho work of an 
applied scientist and to reveal the intellect,ual challenge 
which the work provides. 

Early in the discussion which followed, Mr. R. S. Barron 
(Dauntsey's School) described a scheme which_ is being 
used in his school to give sixth-form boys an opportunity 
to become acquainted with engineering. Each boy oarrie8 
out, over a period of 12 months, a project of his own 
choosing, and a report of the work is assessed for the 
Advanced Level of the General Certificate of Education by 
the Cambridge Examination Board. Advice on the work 
and assistance with the provision of expensive equipment 
are sought from industry and from Government research 
establishments. It came as a surprise to many in the 
audience to find that the Advanced Level examination 
scheme is flexible enough to permit enterprise of this kind. 

Mr. M. H. Devenport (Eton College) attributed the lack 
of interest in applied science among i;choolboys partly to 
the subject's lack of glamour when compared with, say, 
physics and its association with tho Nobel Prizes. He was 
of the opinion that a move towards a less academic type 
of science in schools could be brought about through the 
existing examination system, without radical changes, 
provided that engineers give a clear lead in suggesting: 
lines of work which are interpretable at sixth-form level. 
Several technologists present were dismayed by Mr. 
Devenport's remarks about the way their subject failed to 
inspire boys, but had to admit the truth of them, and 
suggestions for making applied science more appealing 
carried little conviction. There was no doubt in anyone's 
mind that a great deal of work of the kind described by 
the various speakers would have to be done before a 
noticeable change in schoolboy attitudes could be expected. 

It was left to Prof. Entwhistle to point out that there 
appeared to be no reason why schoolgirls should not be 
encouraged to study materials science. It was the first 
time in the conference that they had been mentioned. 

· R. Sn;AnMA:K 
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THE EUROPEAN ATOMIC ENERGY COMMUNITY 

T HE seventh annual report of tho European Atomic 
Enorgy Community (E.A .E.C.) *, commonly known 

as Euratom, covers tho period March 1963-Fobrttary 1964 
and consists of two distinct volumes, both in French. 
Volume l discusses in general terms the need for, and tho 
economics of, the dovolopment of nuclear energy facilities 
in Europe; the co-operative programme of research 
undertaken by the six member states of Eura tom; tho 
relationship between Eura.tom and industry; tho estab
lishment, of nuclear research centres and the dissemination 
of information about nuclear energy; health and safety 
precautions; and the Jinks bctwoen Eura tom and other 
nuclear energy organizations. The evidence, including the 
relevant technical facts and figures, for tho statements 
and conclusions described in Volume l is given in the 37 
articles which form the contents of Volume 2. 

Tho illustrated report (Eur 1850e), though perhaps not 
so comprehensive as tho annual report, is a much more 

• Communaute Europeenne de I'Jl:nergie Atomique, Euratom. Scpti~mc 
Rapport General sur l'Activite de la Communaute, Mars 1963-Fevrier 1964. 
Pp. 118. (Bruxelles: Ruratom, 1964.) Documentation jointe au Scptiemc 
Rapport General sur l'Activlt~ rle Ia Communautc, Mars 1963-F~vricr 1964 . 
Pp. 213. (Bruxelles: Euratom 1964). 

readable and useful picture of the progresi; achioYed by 
Euratom. It is in English and confines discussion in 
its 19 sections to a limited number of aspects of t.ho 
technical and research work of tho organi:r.ation. Each 
scot-ion is written by one or more members of the group 
actively engaged in the particular aspect discussed. In 
the briof introduction to the roport roforenoe is made to 
tho treaty signed in Rome on March 25, 1957, by tho 
Govornmonts of the member statos (Germany, Belgium, 
Tho Netherlands, Italy, France and Luxembourg) ost.ab
lishing Euratom, and to the tasks and objectives of the 
Community. The aim is to foster progress in the peaceful 
us(ls of nuclear onergy. Its main activitios aro carried out 
at, or dirocted from, the J·oint Nuclear R01iearch C'.,ont.ro, 
comprising the four cRtablishmcnts at Ispra (Italy), 
Petton (Notherlands), Geel (Belgium) and Karlsruhe 
(Germany). Ispra is tho main establishment and ha,; at 
it.s disposal large-scale digital and analogue computnrs 
essential for roactor studies, and there is a separate 
rcse~irch programme on automatic translation and docn
montation. The European library of nuclear codes rocently 
1>stablishod by O.E.C.D. is to be housed at Ispra. Tho 
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