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When we men of science regain that freedom for 
the ultimate preservation of which we have loyally 
accepted, through these tragic years, the bonds of 
secrecy and submission to authority, we cannot put 
aside with these our proper share in the new responsi
bility for the future of mankind, which the experiences 
of this War have laid upon the men of goodwill in all 
nations. It is true, indeed, that neither the present 
abuse of science, nor any possibility of final disaster 
to civilization which might come of a future perversion 
of its powers, can be charged as a fault to science itself; 
no more, indeed, than we could properly charge to 
religion, as such, the wars which once devastated much 
of Europe in its name. But we men of science cannot 
escape from our growing share in the responsibility, 
in "the greater task", as Mr. Churchill has written, 
"of directing knowledge lastingly towards the pur
poses of peace and human good". No man of science 
has the right to prescribe for another his interpreta
tion in detail of that duty ; but there is one aim 
which may unite us, perhaps for the most effective 
action within our common grasp, and one which is 
worthy .of all our common and effort. Let 
me quote again from Mr. Churchill's letter: "in this 
task", he writes, "the scientists of the world, united 
by the bond of a single. purpose which overrides all 
bounds of race and. language, can play a leading and 
inspiring part". 

ROYAL SOCIETY MEDAL 
AWARDS, 1944* 

Copley Medal 

T HE Copley Medal is awarded to Sir Geoffrey 
Ingram Taylor, Yarrow research professor of the 

Royal Society, in recognition of his contributions to 
knowledge of aerodynamics, of hydrodynamics and of 
the structure of metals, which have had a profound 
influence on the advance of physical science and of its 
practical applications. 

Taylor is probably the most accomplished living 
exponent of the application of the methods of classical 
dynamics to problems of fluid motion. To great 
mathematical powers he adds high skill as an experi
menter. His theoretical work is particularly note
worthy for its approach to reality. In place of the 
ideal conceptions presented by perfect incompressible 
fluids moving in stream-line motions and perfectly 
elastic solids, with which his great forerunners at 
Cambridge dealt, Taylor has studied turbulent motion, 
viscous and compressible fluids, and plastic move
ments of metals, obtaining results of great im
portance for the understanding of a wide range of 
phenomena. 

Taylor's early work was concerned with eddy 
motion in the atmosphere, and opened up new fields of 
meteorological investigation. It threw light on the 
variation of wind with height and on the transference 
of heat and water vapour in the atmosphere, with a 
consequent bearing on the formation of fog. He also 
carried out work on the tides. Later he developed the 
theory of general turbulence, to which statistical 
methods can be applied which are somewhat reminis
cent of the kinetic theory of gases. 

Among Taylor's extensive researches on precise 

*Remarks made by Sir H enry Dale in presenting the Royal Society 
Medals for 1944. 

hydrodynamical problems, that on the motion of a 
viscous fluid between two coaxial cylinders, rotating 
with any speed in the same or in opposite directions, 
may be particularly mentioned, since it offers the 
only case so far of the complete solution of a problem 
of motional instability in the viscous liquid. In 
dealing with the elastic deformation of metals, Taylor 
has shown how the slip planes can be determined in 
certain cases by purely geometrical methods, and 
has offered a formal theory of the process of work
hardening in single crystals. 

Taylor has also applied his great mathematical 
powers to a variety of practical questions. During the 
War of 1914--18 he did work of great distinction on 
aerodynamical problems for the Advisory Committee 
on Aeronautics, and during the present War he has 
been extensively concerned with complicated problems 
concerning the propagation of explosive 
Taylor's work may be said to be in the line of a great 
British tradition, which, in the past generation, was 
represented by investigators like W. J. M. Rankine, 
Osborne Reynolds and Rayleigh. Like these he has 
the mathematical equipment, the originality and the 
insight required for the fundamental solution of 
problems presented by practical experience in the 
laboratory, in the workshop, and in the wider world. 
Taylor has carried his quest for experience and for 
scientific problems on to the. sea and into the air. His 
work during this War has been of the greatest value 
to the nation and its allies, and his fundamental dis
coveries are extending the boundaries of knowledge 
for all mankind. 

Rumford Medal 
The Rumford Medal is awarded to Dr. Harry 

Ralph Ricardo, consulting engineer, in recognition of 
his important researches on the internal combustion 
engine. 

There is a special fitness at the present time inrthe 
award of this Medal to one who, during the last 
twenty years, has been the leading spirit in the 
development of the high-speed internal combustion 
engine. Ricardo's researches were begun under 
Bertram Hopkinson in 1905 and continued, after he 
left Cambridge, as a consulting engineer in his grand
father's firm. Investigating the effect of turbulence 
on the speed of combustion, he was led to appreciate 
the importance of 'knocking', to determine its cause 
and to show that the tendency to 'knock' is dependent 
on the nature of the fuel. Taking charge of a special 
design department for his firm, he produced a four
cycle, supercharged aero-engine, long in advance ·of 
accepted practice. In 1916 he was invited to plan a 
special engine for the secret fighting machine which 
was to become known as the tank, and his unorthodox 
and daring design was an outstanding success. 

Forming a private company to maintain a labora
tory for research on the internal combustion engine, 
Ricardo further investigated the relation of the 
phenomenon of 'knocking' to the maximum compres
sion-ratio of the engine and to the character of the 
fuel, matching the latter by adding toluene in variable 
proportion to heptane, and thus paving the way for 
the modern octane-rating. 

It is not possible here to make more than general 
reference to the far-reaching influence of Ricardo's 
investigations and his steady advocacy on the designs 
of slide-valve engines, of sleeve-valve aero-engines, of 
high-speed Diesel engines, and on other important 
developments in engine design. In all directions there 
is evidence of his special genius and flair for design, 
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and, behind this, of his full appreciation of the thermo
dynamical principles which control the behaviour of 
engines, and of a deep knowledge of the physical and 
chemical factors involved, as well as of the characters 
of fuels and of the materials of the working parts. 

Royal Medals 
A Royal Medal is awarded to Prof. David Brunt, 

professor of meteorology in the Imperial College of 
Science and Technology, in recognition of his con
tributions t(} meteorology. 

Brunt has made fundamental contributions to 
this science in its statistical, dynamical and physical 
aspects. The subjects which he has treated include 
cycles in weather ; atmospheric radiation ; atmo
spheric turbulence ; the dynamical causes of rainfall ; 
instability and convection in their bearing on the 
forms of clouds and on soaring flight ; and the 
dynamics of depressions and anticyclones. He has 
rendered an outstanding service to his subject by his 
book on "Physical and Dynamical Meteorology", in 
which he gives the first connected and critical account 
of the physics and dynamics of the atmosphere, and 
reduces to order a large amount of material which 
was previously available only in isolated papers. The 
book contains much original matter, and has played 
a leading part in the recent development of meteor
ology in all countries. 

Bru,nt has been a pioneer in the analytical approach 
to his subject. Of recent years he has devoted several 
papers to the discussion of the factors which influence 
bodily comfort, and has· gone far to provide a 
basis fo:r; the classification of climates in relation to 
human health and huwan needs. 

For many years Brunt has cond1,1cted, at the 
Imperial Conege of Science and Technology, a flourish
ing school of meteorology, which has attracted stu
dents from all parts of the world. He has always been 
generous with his services to colleagues in other fields 
who have required expert meteorological assistance. 
During the War his wide knowledge and sound 
judgment on meteorological questions have been of 
the utmost value to the cause of the nation and its 
allies. 

A Royal Medal is awarded to Dr. Charles Robert 
Harington, director of the National Institute for 
Medical Research, in recognition of his work on the 
structure and synthesis of thy:r;oxine, and on the 
chemical basis of immune 

Harington's reputation, as a leader among bio
chemical investigators, was established by a brilliant 
series of researches dealing with the chemical nature, 
the origin, and the form of the natural combination of 
the thyroid hormone, thyroxine, with its remarkable 
content of iodine. He improved the method of 
isolating this active principle from the thyroid gland, 
determined its structural constitution and then 
produced it by artificial synthesis. Later he demon
strated that diiodotyrosine is present in the gland and 
accounts for the balance of its iodine content. By 
enzymatic cleavage he proceeded to show that 
thyroxine and diiodotyrosine are natural amino-acid 

of the complex thyreoglobulin. These 
discoveries gave an entirely new precision to know
ledge of. the thyroid hormone, of the manner of its 
natural occurrence and function, and of the diseases 
·whic.h result from excess or defect of its supply from 
the gland. . 

ln mor'l recent years, Harington's work has contri-

buted very important advances to knowledge of the 
chemical basis of immunological specificity. By a 
new method of coupling haptene groups artificially 
to proteins, he has studied the role of carbohydrates 
and of tyrosine in developing antigenic properties. 
By such methods he has created artificial antigens, 
the specificity of which is determined by the attach
ment of physiological active haptenes, such as 
thyroxine and acetylsalicylic acid. He has t{lus 
produced and determined the limits of specificity of 
antisera reacting with free thyroxine or acetylsalicylic 
acid, and has observed the antagonism of such sera 
to the physiological effects of such principles in the 
animal body. In other directions also Harington has 
made brilliant contributions to biochemical know
ledge, as by his work on the conditions determining 
the crystallization of insulin and on the synthesis of 
glutathione. 

Davy Medal 
The Davy Medal is awarded to Sir Robert Robert

son, lately Government Chemist, in recognition of his 
researches on explosives, analytical methods, the 
internal structure of the diamond and infra-red 
absorption spectra. 

After studying at St. Andrews, Robertson made his 
first acquaintance with the field of explosives aa a 
chemist at the Waltham Abbey explosives factory, 
where he was occupied on the nitroglycerine plant. 
He acquired a knowledge of all aspects of the manu
facture of cordite, and contributed improvements, 
such as the acetone recovery process which has been 
widely adopted. His researches in this period covered 
ca,lorimetric measurements, and, in particular the 
study of mode of decomposition of gun cotton 
which led to the publication of work of great practical 
importance on the stabilization of that material 
(1916). 

A succession of spontaneous explosions in cordite 
magazines led to a visit by Robertson to India and to 
the issue of an exhaustive and valuable report in 
February 1917. Shortly afterwards he entered the 
Research Department at Woolwich as superintending 
chemist, and he occupied this post with distinction 
until 1920. Much valuable work was done before and 
during the War of 1914-18. A process for the manu
facture of T.N.T. introduced novel features and 
prepared the way for the large T.N.T. factories 
established under Lord Moulton. Other notable 
achievements by Robertson were the introduction 
of cordite R.D.B., which relieved the acetone 
position, and of amatol, of which it was said by the 
Director of Artillery that "amatol won the War". 
Throughout his time at the Woolwich Research 
Department, Robertson showed himself a resourceful 
investigator, an able leader and an indefatigable 
worker. 

There followed . for Robertson a further period of 
effective organization and active enterprise in re
search, as Government Chemist. He was one of the 
first to recognize the importance of infra-red spectro
graphy for the determination of molecular structure, 
and in his pioneering work on the infra-red spectra of 

and of arsine he pushed the accuracy of the 
instruments then ava,ilable to their ultimate limits. 
These researches directed the attention of chemists 
to the possibilities of the analysis of m.olecular 
vibrational and rotational bands, and materially 
assisted in opening up the wide field which has been 
explored in recent years. Robertson's studies of the 
absorption spectra of diamonds have produced 
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results of very great interest ; they show that 
diamonds exist in two types differentiated by the 
condition of strain originating in their high-tempera
ture formation. 

During the present War Robertson has 
very responsible positions in relation to the 
field of his researches and has played a keen and active 
part in the contribution of chemistry to the national 
emergency. 

Darwl n Medal 
The Darwin Medal is awarded to Prof. John Stanley 

Gardiner, lately professor of zoology 
anatomy in the University of Cambridge, m recogm
iion of his life's work on coral reefs. 

Gardiner is universally recognized as an authority 
on coral reefs and on the organisms associated with 
such habitats. His contributions to these fields of 
biological and geographical research began not long 
after his graduation, when he was a member of 
coral reef boring expedition to the atoll of Funafuti, 
organized by the Royal Society in 1896. then 
he has himself organized and led two most rmportant 
expeditions, the first to the Maldive and 
Archipelagoes in 1899 and the second to the Indian 
Ocean in 1905 ; the results of these expeditions are 
embodied in nine large quarto volumes and represent 
a most valuable contribution to a field of knowledge 
closely· associated with the work of Charles Darwin. 
Within recent years Gardiner has ?rganized to a 
large extent directed the Cambridge Expedition to 
the Suez Canal, 1924; the Great Barrier 
Expedition, 1928-31; the John Murray 
to the Indian Ocean, 1933-34; and the expeditiOn 
to Lake Titicaca in Chile, 1937. He is an authority 
on the taxonomy and systematics of Alcyonarian 
and Zoantharian Corals, and has taken a keen 
interest in their ecology and geographical dis
ribution. 

Gardiner realized the great importance, in the 
study of corals, of the examination of the polyps 
themselves, as well as of their coralla, and he paid 
special attention to variations which may result fr'?m 
slight differences of and ru:e With 
physical and other showmg that m 
instances so-called species are merely varl&tiOns. 
He also realized the inrmense value of an accurate 
knowledge of the coral fauna of any given locality in 
relation to its environment, in enabling one to deduce 
the conditions under which tertiary and earlier 
coralline deposits have been formed. 

There is scarcely a branch of research on corals and 
coral reefs in which Gardiner's work is not of great 
importance. It was his observations on the Funafuti 
atoll and the atolls of the Maldive and Laccadive 
Archipelagoes that caused him ,to realize that n? one 
theory, such as the 'subsidence theory of Darwm, or 
the 'solution' theory of Murray, can account for the 
formation of all such reefs and atolls though, when once 
formed, every reef has been moulded and 
by world-wide phenomena, such as a change m the 
relative levels of sea and land. 

Stanley Gardiner has given us an admirable 
summary of this, his life's work, and of the conclu
sions that he has drawn from it, in his book "Coral 
Reefs and Atolls" a most valuable supplement to 
Darwin's own volu:me "On the Structure and Distri
bution of Coral Reefs". There is a special fitness in 
the award of the DarwiB Medal for work of such 
"acknowledged distinction in the field in which Charles 
Darwin himself laboured''. 

Hughes Medal 
The Hughes Medal is awarded to Prof. George 

Ingle Finch, professor of applied physical chemistry 
in the Imperial College of Science and Technology, in 
recognition of his fundamental contributions to the 
study of the structure and properties ; 
and for his important work on the electrwal Ignition 
of gases. . 

Finch has carried out two important bodies of 
research in different fields, both involving electrical 
considerations in a fundamental manqer. The first 
was a detailed study of the electrical ignition of gases, 
the second the application of electron diffraction to a 
wide range of chemical and physical surface problems. 

In his work on electrical ignition, Finch not only 
elucidated the chemistry of the ignition of simple 
gaseous systems, but also was the first to develop the 
theory of the sparking ignition coil. His inductance 
component control interrupter has been. used bY: the 
Radio Research Board for the productiOn of smgle 
electromagnetic pulses. In the course of his ignition 
work, Finch developed, as a pioneer in Great Britain, 
the high-speed cathode-ray oscillograph. 

In the field of electron diffraction Finch has 
developed the electron diffraction camera. into an 
equipment giving results of high accuracy with speed 
and ease of manipulation. The Finch camera has 
found wide application outside his laboratory, and 
examples made under his direction have been installed, 
among other places, at the National La:bora
tory, University College, London, the Umversity of 
Brussels (two), and in the laboratories of Messrs. 
Ferranti and of other industrial research centres. 
The pictures which he has obtained with it are out
standing in beauty of detail. ' He has contri_buted 
notably to the interpretation of the electron diffrac
tion pattern and has applied his methods to many 
problems of theoretical and practical importance: 

Of special interest are Finch'.s the 
between crystal size and lattiCe drmenswns and, m 
the more practical field, his investigations into the 
effect of the substrate on adhesion of electro deposits, 
into the nature of polish and into the mechanism of 
boundary lubrication and the wear of sliding surfaces. 
In all these he has materially advanced our know
ledge, and his work on slidin15 in 
has found important apphcatwns m engmeermg 
practice. . 

His work during the War has covered a variety of 
fields some involving the application of electron 
diffraclion, That which he has carried out as scientific 
adviser to the Ministry of Home Security, while less 
closely related to his normal lines of research, has been 
of the greatest value. 

ANIMAL · PRODUCTION AND 
ANIMAL BEHAVIOUR 

ON Tuesday, October 24, the British Society of 
Animal Production held a discussion on the 

British sheep industry ; on the morning of October 
25, a joint meeting with the for the 
of Animal Behaviour was held to consider the grazmg 
behaviour of sheep and cattle ; the Institute, on the 
afternoon of October 25, discussed the food prefer
ences of dairy cows and the importance of the 
study of behaviour from the veterinary aspect. 

The familiar classification of British sheep into hill, 
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