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apply universally in very small systems. Further, 
that modern quantum mec.hanics appears to provide 
for the recently postulated inexpressibility of the 
whole in terms of its parts. Again, that the deter
minism which is associated with Newtonian philo
sophy is now being rej ected in favour of a less 
materialistic science. In a recent book, Prof. 
Eddington has shown that a particle may have 
position or velocity, but not both ; it follows, there
fore, that prediction of the future is a statistical 
problem. Modern science tends to acknowledge the 
element of volition. 

CHEMICAL ENGINEERING. 

Chemical engineering education and research in Great 
Britain, a matter which is of exceptional importance 
in the post-War development of British industry, 
formed the subject of the inaugural lecture delivered 
by Prof. \V. E. Gibbs at University College, London, 
on Dec. 3. The age has passed when coal, for ex
ample, was regarded simply as a convenient combustible 
or as a raw material from which gas, coke, tar, and 
smoke can be obtained ; the chemist to-day is altering 
the whole basis of coal valuation. Likewise, as Prof. 
Gibbs pointed out, the atmosphere has become a 
source of ammonia and nitric acid, as well as of 
oxygen ; wood is being transformed into a variety of 
products in which we can no longer recognise the 
original material-paper, artificial silk, plastics, 
lacquers, sugar, and alcohol; waste products such as 
casein have provided the foundation of new industries. 

Whereas the pioneering work connected with the 
establishment of new chemical industries-new reser
voirs of national power and prosperity-and the better 
equipment of existing industries in the face of world
competition has its origin in the laboratory, it must 
be realised that the problems and difficulties that arise 
in a works, and may threaten not only ·economic 
success, but also- the very practicability of a manu
facturing process, are entirely different from those 
encountered in a laboratory. The successful trans
formation from the experimental to the commercial 
scale requires not only a sound understanding of the 
scientific principles which are being employed in a 
chemical reaction, but also it demands more than 
casual acquaintance with the theory and practice of 
civil, mechanical, and electrical engineering, with the 
control of labour, with the financial returns, and with 
market conditions and requirements. Such matters 
properly belong to the newly developing science of 
chemical engineering-a distinct and separate branch 
of science with its own problems, its own methods, 
and its own opportunities. 

Prof. Gibbs stated the case for the specialised 
training of chemical engineers very simply as follows : 
"An industrial chemical process is at heart a chemical 
reaction, but the reaction is hidden away in an elabcr
rate arrangement of plant and machinery. The 
engineer can generally fathom the meaning of the 
machinery, but the reaction baffles him. The chemist 
can understand the reaction if only he can find out 
where it is going on. Neither understands the com
plete process, nor can they together grasp it com
pletely. For there is much in an industrial chemical 
process which only occurs when the work of the 
chemist and the work of the engineer are brought 
together. It has become necessary, therefore, to 
train men who shall be able to see the process as a 
whole. . . . This is the function of the chemical 
engineer." 

Prof. Gibbs did not, however, disparage the work 
of those who, because of unusual opportunities, or 
as the result of long apprenticeship, have developed 
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without specialised instruction into exceedingly able 
engineers ; -but he declared that the supply of able 
men from this source is, from the point of view of 
present needs, too slow and uncertain. He described 
in some detail the type of work which, in modern 
chemical industry, requires the co-ordinated know
ledge and experience which is being made available, 
for example, at University College and the Imperial 
College of Science and Technology. The product 
w.l)ich they aim at producing is (quoting from his 
predecessor, Dr. E. C. Williams) "a scientific man 
whose duty it is to plan the large-scale commercial 
operation of chemical processes, and to design and 
operate the plant required for the carrying out of the 
chemical reactions and physical changes involved." 

The chemical engineer is not concerned with the 
original research, which is in the domain of the labora
tory chemist, or with the construction of the plant, 
which is the business of the engineer. The chemical 
engineer should know when to sacrifice chemical 
efficiency to economic efficiency. He would of course 
have opportunities of original investigation in study
ing the peculiar problems that arise during the opera
tion of a process. 

Moreover, there are many problems concerning the 
physical and chemical behaviour of new structural 
materials, and of old materials under new conditions, 
that await solution. We require much more informa
tion concerning, for exampie, heat transfer through 
dividing walls, the power absorbed in transporting 
powders through pipe lines, the production of crystals 
from gases and liquids, the flocculation of fogs and 
smokes, the adsorption of vapours, and the behaviour 
of colloidal substances in large quantities. It is 
clearly desirable that chemical employers and chemical 
plant manufacturers should either undertake or endow 
research with the view of the acquisition of funda
mental data, as well as the elucidation of specific 
problems. 

University and Educational Intelligence. 
CAMBRIDGE.-Mr. A. F. R. Wollaston has been 

re-elected fellow and tutor of King's College. Prof. 
S. Chapman has been appointed Rouse Ball lecturer 
in mathematics for the present year. Mr. A. S. 
Besicovitch has been appointed Cayley lecturer 
in. mathematics. The Arnold Gerstenberg Student
ship has been awarded to C. H. Waddington, Sidney 
Sussex College. The Raymond Horton-Smith Prize 
has been awarded to H. Gainsborough, Downing 
College, for his work on " So-called Lipoid Nephrosis " ; 
proxime accessit, E. G. Holmes, Christ's College, whose 
subject was "Metabolism of Nervous Tissue." 

The Court of the Goldsmiths' Company h,as resolved 
that " in view of the close association between the 
company and the metallurgical department at Cam
bridge, and in view of the distinguished work carried 
out by Mr. C. T. Heycock, F.R.S., during his tenure 
of the readership (from which he has just retired)," it 
will transfer ultimately a capital sum of £10,000 to 
increase the endowment of the Goldsmiths' readership 
in metallurgy. 

A SCIENTIFIC research fellowship is being offered by 
Girton College, Cambridge, for research in mathe
matical, physical, and natural sciences, including 
engineering, medicine, and agriculture. The fellow
ship will be of the annual value of £300 and tenable 
for three years. Particulars are obtainable from the 
Secretary of the College, to whom applications should 
be sent on or before Feb. 1 next. 
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