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all the elements to the theoretical scientist on account 
of the roma ntic history of its discovery, its occurrence 
in a remarkable condition of solid solution in many 
minerals , its formation as a produ.:t of the disintegra
tion of the radio-active elements, its liquefaction after 
a decade of unsuccessful attempts by some of the 
world's greatest experime nters, the attainment by. its 
use of temperatures below those at which the res1st-

ances o.f pure metals vanish! its many unique physical 
the many 1mportant theoretical con

cluswns wh1ch have been drawn from its behaviour. 
All of these points of interest have been the subjects 

of very thorough investigation. The important 
developments of the future will probably be a long the 
line of the applications of helium, many of \\·hich 
have already been suggested. 

New Conceptions of Psychology. 

T HE results of Dr. Henry Head's clinical in
vestigations 1 are exceptionally interesting 

from the philosophical point of view, for they are 
utterly incompatible with the older ideas of the 
introspective psychologists. In fact, his work is 
'' a complete scientific refutation of all psychologi
cal theories which build up knowledge out of ori
ginal sense-material "(NATURE, November 6, 1919, 
p. 267). Dr. Head has demolished the old psycho
logy and created a new conception, in 
with which "sensations depend neither for then· 
existence nor for their psychical quality on the 
cerebral cortex, which has a purely interpretative 
function in regard to them.'' 

The function of the cerebral cortex in sensa
tion is to endow it with spatial relationships, with 
the power of responding in a graduated manner to 
stimuli of different intensities, and with those 
qualities by which we recognise the similarity or 
difference of objects brought into contact with the 
body. The old psychologists held that there was 
something in the external universe correspond
ing to primary sensations, which they regarded as 
being combined into the elements of perception. 
In accordance with such views the changes at the 
periphery were simple and became more complex 
the nearer they approached the highest centres in 
the brain. By submitting himself to a surgical 
operation in 1905 Dr. Head was able to demon
strate the complexity of the peripheral changes 
and the diffuseness of the impressions received. 
Moreover, by his clinical studies- monuments of 
patient research and marvellous insight-he has 
shown how these multitudes of diffuse peripheral 
changes gradually become integrated and ren
dered more specific in quality, space, and time as 
they approach the highest physiological levels in 
the central nervous system. The recognition of 
these facts gives an indication of the mode by 
which evolution has brought into existence such a. 
nervous system as that of man. Lower, more 
impulsive, and less specific reactions become domi
nated by those that admit of choice. This con
ception turns orthodox psychology upside down. 

Man's conceptions of space, time, and material 
rest ultimately on the nature of the spatial and 
temporal elements in sensation. These in turn 
are founded on complex physiological activities , 
many of which may never disturb consciousness 
directly ; ·a lthough they do not enter into the 
province of introspective psychology, they are re
sponsible for much that is usually attributed to 

1 "Seno:;ation and. the Cere-bral Cortex," Brain, vol. xli. , part ii., 19r8. 
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the action of the mind. Dr. Head's \vork on the 
cerebral cortex represents the culmination of an 
intensive investigation of the sensorv system upon 
which he has been engaged for ·more than a 
q)larter of a century. In 1893 he was studying the 
phenomena of the localisation of the pain asso
ciated with visceral disturbances and incidentally 
mapping out the distribution of the sensory 
nerves. Then he began the analysis of the com
ponents of the sensory nerves; and to test the 
problems that called for solution he invited Mr. 
James Sherren to cut one of the main sensory 
nerves of his (Head's) arm, and with the help 
of Dr. Rivers he studied the process of the re
storation of function in the severed nerve. By 
this means he was able to differentiate between 
the three kinds of sensory nerves distributed to 
his arm:-

(a) The deep afferent system supplying the con
nective-tissues, muscles, joints, and tendons, in 
virtue of whkh is conferred the power of recog
nising movement and appreciating the position 
of any part o.f the limb, as well as of localising 
pressure and responding to certain aspects of 
pain; 

(b) A punctate afferent mechanism in the skin, 
which Dr. Head has called "protopathic," the 
primitive nature of which is shown by the early 
restoration to activity (a little more than six 
weeks in Dr. Head's arm) of its end-organs after 
the nerve has been reunited, by the specifc nature 
of the response of each set of end-organs, and 
by the diffuse " ali-or-nothing " nature of the re
sponse, i.e. the absence of any graduation corre
sponding to the intensity of the stimulus ; and 

(c) Superimposed over thi:; older mechanism 
another cutaneous system of later development 
and higher functions, which Dr. Head calls '' epi
critic.'' Epicritic sensibility is not restored for 
many months after the reappearance of proto
pathic sensibility, the diffuse reaction of which is 
then checked and controlled; and the effects of 
stimulation are modulated according to the in
tensity and locality of the exciting agent. It is 
concerned with the finer degrees of tactile and 
thermal discrimination and is opposed to, and 
controls, the diffuse "ali-or-nothing" reaction of 
protopathic sensibility. 

It has long been known that the sensory paths 
in the central nervous system had a twofold 
terminus, represented by the thalamus and the 
cerebral cortex. It remained for Dr. Head to in
terpret the meaning of this arrangement. He 
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showed that the thalamus is concerned with the 
affective side of consciousness, and deals with 
crude awareness to contact, heat, cold, and pain; 
while the sensory cortex exercises the role of dis
crimination ancl endows the basic functions of the 
thalamus with spatial qualities, intensity and re
lativity. 

The war afforded Dr. Head the opportunity for 
testing his theories as to the functions of the 
sensory cortex on a large scale. He made an 
intensive study of fifty men with strictly localised 
bullet wounds of the post-central convolution and 
the areas adjoining it in front and behind: as the 
result he has revolutionised our conceptions of 
the nature of the work of the cerebral cortex. 

Destruction of the sensory cortex causes a dis
sociation between the spatial and the qualitative 
aspects of sensation. The patient loses the power 
of recognising movements or the posture of the 
affected parts : he can no longer localise the posi
tion of the stimulus, or respond adequately to 
variations in its intensity : he has no idea of the 
size, shape, weight, or texture of an object in 
contact with his body. Yet he can appreciate 
the tactile, painful, and thermal aspects of the 
impressions it evokes. 

Thus it is possible to recognise the qualitative 
aspects of a sensation without of necessity obtain
ing any information concerning the stimulating 
object, as a constituent of the external world. 
Sensory qualities, and the affective states with 
which they are associated, are in themselves dis
continuous. They are relative to ourselves, and 

appear and disappear in consciousness, without 
leaving any connective factor in the activities of 
the mind. 

On the other hand, the pn,>jected aspects of 
sensation relate these qualities, not to ourselves, 
but to the external world. An " object " might 
be defined as a complex of projected sensory re
sponses. These functions of the cortex are not 
only responsible for sensory projection in space, 
but also ensure recognition of sequence in time. 

The power of recognising serial movements 
in both space and time seems to be based on the 
.same physiological processes. They give us a 
direct appreciation of succession : this is trans
lated into sensations of serial movement in either 
space or time, according to the nature of the con- · 
comitant sensory impulses. 

These physiological responses, which are so 
clearly bound up with the activities of the sen
sory cortex, are characterised by a strict depend
ence on past events. All projected sensations 
leave behind them a coherent train of physiological 
dispositions : thus a movement occurring at one 
moment is measured against the consequences of 
those which have preceded it. 

It is difficult to estimate the magnitude of the 
vast revolution in our conception of the functions 
of the cerebral cortex that we are witnessing. 
Moreover, Dr. Head's work lays the foundation of 
a new and true psychology and illuminates the age
long problem of the relationship of body and mind. 
It is a matter for just pride that we owe this new 
vision to an Englishman. 

Obituary. 
PRINCIPAL R. M. BURROWS. 

K ING'S COLLEGE and the whole University of 
London have suffered grievous loss by the 

death of Dr. Ronald Burrows. Born on August 16, 
1867, Dr. Burrows went from Charterhouse to 
Christ Church, Oxford, with a scholarship, and 
took his degree in 1890 wjth first class honours in 
Classical Moderations and Literae Humaniores. 
After five years as assistant to Prof. Gilbert 
Murray, who then held the Greek chair at Glasgow, 
he was appointed professor of Greek at Cardiff in 
1898, and rejoined his Cardiff colleague, Dr. R. S. 
Conway, as Greek professor in Manchester in 
1908. By travel, during these years, in the Medi
terranean, he had gained valuable experience of 
topography and excavation, and also that first
hand knowledge of the modern politics of Greece 
and the Balkan States which served him so well 
in lat@r years. His published work, mainly about 
Greek battlefields, ancient sites in Bceotia (where 
he conducted most instructive excavations at 
Rhitsona and the Delion), and the newly revealed 
Minoan civilisation, gained him the degree of 
D.Litt. in the University of Oxford in 1910, and 
his "Discoveries in Crete," published in 1907, 
went into a third edition .. 

An excellent scholar, a vigorous and fluent 
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writer, and a teacher of untmng drive and wide 
humanity, Dr. Burrows contributed much to "save 
Greek " during a difficult period by the simple and 
characteristic method of making his pupils in
terested in it, and infecting them with his own 
keenness; and this did not stop "out of school." 
His lifelong interest in young lads, and his strenu
ous and successful work for the Cardiff University 
Settlement and for the Ardwick Lads' Club at 

. Manchester, were for him all of a piece with the 
"humanities " of which his Greek studies should be 
the crown. He enjoyed life and enjoyed people, 
and his sunny temper and good fellowship were the 
happy counterpart of his learn ing and judgment. 

Dr. Burrows moved from Manchester to King's 
College as principal in 1913, at a time of crisis and 
manifold difficulty. Apart from other qualifica
tions, he had, as was said, "more bishops in his 
family " than had all the other candidates put 
together, and more experience, too, than most 
of other "happy families " where sciences and 
arts could "live and let live." His width of in
terests and sympathies, enabling him to bring 
in new subjects to restore the balance between 
them and the old ; his ready speech and de
bating skill; and his real grasp of principles and 
policies, gave him a position which experience con-
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