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even in the absence of an external field. This 
magnetization, which varies from complete satura
tion at 0° A. to zero at the Curie point, is identified 
with the 'saturation' intensity of ferromagnetic 
substances appropriate to each temperature. Above 
their Curie points, all ferromagnetic substances 
are paramagnetic and obey the Curie-Weiss law. 
The intrinsic magnetization of a ferromagnetic is 
uniform in direction only throughout small regions 
or domains the average size of which is about 
10-• c.c., containing some 1016 atoms. The direc
tions of magnetization of the various domains may 
be random and their resultant nil, but a small 
field is usually sufficient to align moments of in
dividual domains. Single crystals have certain 
axes of easy magnetization which would appear to 
be the natural directions of spontaneous mag
netization. Measurements of the gyromagnetic 
ratio prove that the elementary magnetic carrier 
is the electron spin. Heisenberg showed that 
intrinsic fields of the right order of size could arise 
from exchange interaction between electron spins. 
The condition for a large-scale alignment of 
spins is that the ratio of the distance between 

neighbouring atoms to the radius of the energy 
shell in which uncompensated electron spins 
exist shall lie within certain limits. The ratio 
has the right value for iron, cobalt, nickel, and for 
some of the rare earth metals ; chromium and 
manganese lie just outside the range, but 
certain compounds and alloys containing these 
elements (notably the Hensler alloys) are ferro
magnetic. 

The first few atoms of an impurity do not 
markedly affect polycrystalline ferromagnetic ma
terials, but if the number of dissolved atoms 
becomes larger than the number of domains, then 
even very small percentages of carbon, oxygen or 
sulphur can greatly lower permeability and increase 
hysteresis. The addition of silicon has the effect 
of causing these impurities to crystallize out in 
forms in which they are relatively less harmful. 
Much work has been done on the technical side in 
these directions, and in the preparation of 'soft' 
and 'hard' magnetic materials. Recent X-ray work 
has revealed why it is that alloys prepared under 
certain conditions of heat treatment make excellent 
permanent magnet material. 

OBITUARY 
Mr. Wilfred Trotter, F.R.S. 

I N the recent autunm the Royal Society has 
suffered the loss of both of its fellows whose 

work lay in surgery, Harvey Cushing of America, 
who died on October 7, 1939, and Wilfred Trotter 
of London, who died on November 25 at the age of 
sixty-seven. Each had done conspicuous work in 
the surgery of the brain, approaching their problems 
with physiological thought, and Cushing's name will 
always be remembered for the studies by himself and 
his pupils on the pituitary gland and on the micro
scopic ·structure of brain tumours in reference to 
their ways of malignant growth. He was a pioneer 
in cerebral surgery in America, and his supreme 
powers both as an operator and as a scientific 
thinker soon gathered around him at Har:-vard a 
school of workers who will assuredly maintain the 
energetic influence left by Harvey Cushing's mind. 
The possibility of this broadly based success was a 
reward of the changes deliberately planned in 
American universities in order to enable a leader in 
medicine or surgery to receive all sueh laboratory 
and other advantages as a professor of physiology 
would expect in his department for the progress of 
scientific work and teaching. 

Trotter was too early in England for such an 
opportunity, and much of his life was perforce spent 
in individualistic effort as a consulting surgeon. At 
University College Hospital he inherited the field of 
Sir Victor Horsley's work and soon proved himself 

to be a master of the surgery of the brain and of 
the thyroid gland. He wrote a general analysis of 
the physiological processes involved in cerebral con. 
cussion which influenced surgical thought widely. A 
new approach to the difficult tumours of the pharynx 
was devised by him, and in this and equally in all 
the familiar operations of surgery he worked with 
such technical perfection and delicate care of every 
detail for the welfare of both wotmd and patient 
that none could surpass his results. Practice as a 
London consultant grew rapidly, and from 1932 
onwards Trotter had the honour of being sergeant. 
surgeon in succession to three king» of England. 
But at that zenith of individual success he made a 
choice which to ordinary ambition seemed utterly 
paradoxical. His health was becoming unequal to 
the fullest strain of work, and so about 1934 he 
withdrew, not from unpaid hospital duties at his 
medical school, but from all private practice. Ho 
wished, while he still could, to teach the .young men. 

Trotter's influence on those around him at Uni
versity College Hospital had at all times been 
profound. The fine lines of his face and the 
quiet perfection of everything said or done by 
him were united with a keenness of intellect that 
was stirringly eager to aid the minds of others and 
never stood aloof. Hjs method was like that ascribecl 
to Socrates, a conversation in which he would 
relentlessly, yet never with discourtesy or overbearing 
force, compel those sharing it to think afresh, to see 
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through time-worn phrases, and to discover the 
foundations, if any, of their beliefs. Any question 
would serve him for the method-surgical, medical, 
ethical, or artistic ; and a light irony would always 
keep the talk at human levels. He seemed to have 
realized eompletely the old precept "Know thyself", 
and through that discipline to have gained the 
power to influence the minds of all others. 

Trotter's intense interest in the human mind in
spired the first as well as what chanced to be the last 
of his publications ("Has the Intellect a Function ?", 
Lancet; June 24, 1939). In 1905, when demonstrator 
of anatomy at his medical school and waiting in the 
hope of appointment to the surgical staff, he produced 
none of the conventional apprentice papers in surgery 
but wrote for the Sociological Review an illuminating 
article on herd instinct. This was enlarged and 
republished in 1915 as a small book analysing the 
mentalities of nations then at war. Describing 
himself in it as a biological psychologist, he sought to 
compare with objective detachment the workings of 
the mind and of instinct in man and in animals, and 
he found associated with the gregariousness of man 
and of many creatures a powerful herd instinct that 
could be used to explain much in human behaviour. 

But his surgical training and his exact sense of 
seientific values made Trotter reluctant for specula
tion that nould not be tested by observation, and his 
later writings on such questions were those of a 
wise philosopher surveying the world of medicine 
rather than of a formal psychologist. The question 
of pain often occupied his thoughts, and during the 
earlier period when he had some leisure for experi
mental work he published in the Journal of Physio
logy, 1909, an important series of observations made 
with Morriston I:: a vies on the nature of the sensations 
found during restoration of function of various skin 
nerves that had been deliberately cut in themselves. 
This work was done to test the generalization as to 
the existence of separate epicritic and protopathic 

nerves that Head and Rivers had made upon one 
experiment. Afterwards Trotter himself suggested a 
most attractive generalization, that pain arose when 
body tissues were in contact with naked and unin
sulated nerve fibres ; but then he had no leisure to 
test his view experimentally nor pupils to whom he 
could give the problem. 

For a period, 1935-37, that was too brief and too 
late for work of his own, Trotter accepted the post 
of director of the Surgical Unit at University College 
Hospital as a temporary successor on the retirement 
of Prof. Choyce, because he regarded the welfare of 
such departments as of the highest value to a medical 
school. His eminence as a surgeon naturally gave 
him a seat for many years on the Council of the 
Royal College of Surgeons. He also served clinical 
science by his membership of the Medical Research 
Council during 1929-1933; and he was twice chosen 
for the Council of the Royal Society, on the second 
occasion being named as a vice-president. Trotter 
never avoided committee work, for he was eager to 
guide practical progress. But he cared little to 
popularize his name in general surgery, and the 
writings by which he became more widely known in 
the medical world were his short papers and addresses 
on the general theme of medical science. They gave 
his message of the need for clear thinking. But few 
men have the power to think as penetratingly as 
Trotter could always do, or to state their thought;; 
with such clearness and perfection of language. 

T. R. E. 

WE regret to announce the following deaths : 

Mr. W. A. S. Calder, president of the Institute of 
Chemistry, on January 6. 

Dr. vV. B. \Vorthington, formerly engineer-in-chief 
of the Midland Railway, president of the Institution 
of Civil Engineers during 1921-22, on December 29, 
aged eighty-five years. 

NEWS AND VIEWS 
Margarine 

Now that rationing of certain articles of diet has 
begun in Great Britain, interest is naturally being 
concentrated on substitute foodstuffs. In the recent 
past, margarine has not enjoyed much popularity, 
even among the poorer people of the country. This 
has been due partly to a not too savoury history and 
partly, no doubt, to ignorance of its constitution and 
dietetic value. Present-day brands of margarine can
not be considered in any way Ersatz butter, but will, 
once prejudice has been eliminated by experience, 
prove complementary to the adequate amount of 
butter allowed under the present rationing scheme. 
At present, margarine is not being rationed; there
fore until it becomes necessary to ration cooking fats, 
its greatest value lies in eking out our butter supplies. 

The plain statement of facts about margarine in 
an article beginning on p. 53 of this issue of NATURE, 
by Prof. J. C. Drummond, should do much to allay 
suspicion of, and counteract ill-founded prejudice 
against, this important commodity. Prof. Drummond 
has been University professor of biochemistry in 
University College, London, since 1922, and his deep 
practical knowledge of biochemical and physiological 
problems is now being utilized by the Ministry of 
Food, to which he is attached. His account of the 
early history and later improvements of manufacture 
of margarine will be read with interest, while the 
description of vitamin reinforcements should con
vince those still sceptical that margarine is a valuable 
article of food not only from the point of view of 
nutrition but also from that of health. 
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