
© 1934 Nature Publishing Group

NATURE 341 

SATURDAY, MARCH xo, 1934 

!'o. 3358 Vol. 133 

CONTENTS 
Science and Philosophy . 
The Eighteenth Century Scene. By Dr. Allan Ferguon 
lllanu!acture of Sheet and. Plate Glass. By S. E. • 
Obituary: 

Pro!. Fritz Haber. By 0. H. W.-J. 
Dr. F. L. Kitchin, F.R.S. By 1. S. F. . . . .. 
Mr. Douglas W. Freshl:ield, D.C.L. By Dr. Hugh Robert Mill 

News and Views . 
Letters to the Editor : 

PAGE 
341 
344 
347 

349 
350 
351 
352 

Inner Conversion in X-Ray Spectra.-Prof. M. N. Saba, F.R.S. 
and J. B. Mnkerjie . . . . . . . . . 377 

Disintegration of the Separated Isotope• of Ltthium by Protons 
and by Heavy Hydrogen.-Dr. M. L. Ol!pha.nt, E. 8. Shire 
and B. JIIJ . Crowther . . . - . . . . . 377 

Dehydrogenation of .<Estrin.-Dr. J, W. Cook .and Dr. A. Gu-ard 377 
Influence of Sensthsers on Chetmcal Reactions produced by 

Gamma Radiation.-Dr. George Harker . . . . 
Ethane from Acetic Acid.-Prof. Henry E. Armstrong, F.R.S. 
Passage of Hydrogen through C. A. Edwards, F.R.S. 
Side-Chain Reactions of Benzene Denvattves.-Dr. W. 8. Nathan 

and B. B. Watson . . . · · · 
The Infinite and Eternal Energy.-George Ealtgate . 
Uniformity in Bibliographic Particulars.-:-Brenhllda Schafer 
Graphical Determination of Conten:porartes.-A. F. Dufton_ • 
The Viability of Spiroch:rtes dned m Vat«<>.-Dr,Edward Bindle 
Insect Transmission of Spike Disease.-M. Sreeotvasaya . . 
Bilateral Gynandromorphism in Feathers.-Mila Anne Hosker 
Effect of Yeast Extract on the Growth of Plants.-Prot. A. I. 

Virtanen and Synnove v. Hausen . . . 
The Age of the Sub-Crag Tmplements.-J. Reid Moir 

Research Items • . . . . 
Social and Industrial Development of Rural Commnnities 
Recent Researches on Fuel Technology. By H. J. H. 
Cosmic Rays 
Iode:r of Business Activity . 
Biltory of Mathematical Time 
University and Educational Intel.ligence 
Science News a Century Ago 
Societies and Academies 
Forthcoming Events 
O!ticial Publications Received 

SUPPLEMENT 

378 
379 
379 

379 
380 
380 
381 
381 
382 
382 

383 
383 
384 
386 
386 
387 
387 
388 
388 
389 
390 
392 
392 

The Scient!8o Spirit of the GreekS. By Dr. E. J. Ho)myard 357 
The Thyroid Gland. By Dr. 1. Leitch . 358 
Human Reproduction. By Pro!. E. W. MacBride, F .R.S. 359 
Agricultural Organisation. By B. A. K. 360 
Qeogrsphy of Asia. By Dr. J. Coggin Brown 361 
The Coal Problem. By E. F. A. 362 
Atomic Colliaiona. By Dr. B. A. Bethe 363 
Electrical Measurements . . • 364 
Review of Physical Chemistry. By Prof. 1. R. Partington, M.B.E. • 365 
Short Reviews 367 
Forthcoming BookS of Science 374 

Editorial and Publishing Offices : 
MACMILLAN &: CO., LTD. 

ST. MARTIN'S STREET, LONDON, W.C.:z 

Telephone Number: WHITEHALL 8831 
Telegraphic Address: PHUSIS, LESQUARE, LONDON 

Advertisements should be addressed to 

T. G. Scott &: Son, Ltd., 63 Ludgate Hill, London, E.C.4 
Telephone Number : City 

Science and Philosophy 

T HERE was a blissful time when human 
knowledge was not formally differentiated. 

Without going far back into history, we may recall 
the wise men of ancient Greece, who never thought 
of drawing a distinction between mathematics and 
natural science, psychology and moral science. So 
Thales and Pythagoras are hailed as the true 
founders of practically every major branch of 
knowledge. Indeed, the early Greek thinkers 
were at the same time not only philosophers and 
social reformers, mathema.ticians and physicists, 
but also politicians and soldiers, engineers and 
traders-a fact which suggests a special conception 
of the unity of knowledge, if not of knowledge and 
action as well. Even the teaching of the Academy 
and the Lyceum, following the Pythagorean 
tradition, had a universal character, though some 
members of these schools specialised in particular 
branches of learning. It was not until the 
Alexandrians that the various sciences were really 
differentiated and studied separately. 

This unitarian conception of knowledge was 
developed in a most remarkable and inspiring way. 
To take but one example, the Pythagoreans 
considered number not only as the basis of abstract 
science but also of music, ethics and religion. 
Such doctrines as that of the harmony of the 
spheres, or of the correspondence between certain 
numbers and the moral virtues, may appear 
fantastic. Yet, they have a profound meaning ; 
and strange as it may seem to be, mathematics 
was one of the fundamental causes which influenced 
the social activities of the Pythagorean order. 
Indeed, the discovery of the irrational quantities 
was the spiritual cause of the breakdown of the 
Brotherhood. But the spirit and the method 
remained : it was the necessity of 'explaining' the 
irrationals which led Plato to build up a philo­
sophical system in which mathematical and 
scientific ideas were freely used, for the justification 
of both Nature and the world of ideas. 

It was only natural that all knowledge should 
be one when the particular sciences were in their 
infancy. There is, however, a deeper meaning in 
the unitarian attitude of the Greek mind : it 
illustrates the fact that the growth of mathematical 
and scientific ideas is intimately interwoven with 
the threads of philosophy proper. This attitude 
can be traced all through the ages up to the 
cosmological disquisitions of Copernicus, of 
Kepler, of Newton himself. Again, we find the 
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mathematical and physical discoveries of Descartes 
influencing his 'method', his philosophy, his 
cosmology and even his biology, and suggesting 
to Spinoza a geometrical proof of the dictates of 
conscience. With Leibniz we can see how the idea 
of the 'infinitesimally small' is made the basis 
not only of the calculus, but also of his conception 
of substance, of monads and their pre-established 
harmony, of psychology, ethics and theology. 
Further, though Kant's philosophy opens with 
this fundamental question 'How is pure mathe­
matics possible 1', its collapse was largely due to 
the discovery of non-Euclidian geometry and to 
the invention of imaginary quantities which could 
not be easily explained with that system. 

Kantian philosophy was, however, responsible 
for the definite estrangement of science and 
philosophy in the nineteenth century. Science 
was firmly attached to the realm of pure reason, 
while the major values of reality were left to the 
charitable conclusions of practical reason, the 
arbitrariness of which ultimately cast doubts on 
the relevance of philosophical issues to the claims 
of positive knowledge. The alliance of the sciences 
with reason and the remarkable scientific develop­
ments of the time, led the Positivist school to 
discard philosophy from the sphere of human 
concerns. With philosophy at a discount, the way 
was clear for a mechanist and materialist inter­
pretation of the universe and of life . The notion 
that to be real a thing must be of the same nature 
as a piece of matter, became the predominant 
axiom upon which was based any explanation of 
scientific results ; and as matter can be seen and 
touched, whatever was real ought to be seen and 
touched, at least theoretically. The analysis and 
description of a thing in terms of molecules and 
atoms and their movements was the sole condition 
of dealing with reality; all else, such as meta­
physical values and religious experience, was a 
pointless incursion into a world of shadows. Yet, 
it is a curious fact that the further analysis of the 
objects perceived finally exploded the very 
'reality' they represented. 

This is, however, the epic of the contemporary 
development of our knowledge. With matter 
considered as a hump in space-time and gradually 
vanishing into nothingness, the obvious and solid 
foundation of nineteenth century science has 
disappeared. The imaginative conception of 
reality no longer being restricted by its likeness 
to the objects of perception, there could be no 
reason why the promptings of moral, resthetic and 

religious experience should be still considered as 
unreal, and the way was thus open for a recon­
sideration of the philosophical interpretation of 
the universe on its merits. The immediate effect 
of this new situation was to narrow the gulf be­
tween science and philosophy. Physicists began 
to look for a solution of their particular problems 
in the boundless extent they discovered beyond 
the traditional horizon of physics . In reaching out 
to these inquiries, philosophers became more and 
more interested in the methods and results of the 
special sciences, and brought down metaphysics 
into the laboratory and the market place. 

What are the results of this welcome co­
operation ? Eminent astronomers and physicists 
like Eddington, Jeans, Planck and Einstein, do 
not conceive the world of matter as something 
existing independently of the mind. Not only 
does scientific thought affect the nature of the 
things it studies, but also matter itself becomes 
simply an appearance of the mental or spiritual 
unity which alone is real. Compared with the 
dogmatic pronouncement of their predecessors 
fifty years ago that matter alone was real, the 
present attitude of these scientific thinkers is its 
extreme opposite. This complete reversion is the 
more arresting when one considers that matter 
which, in the past, was subject to the blind laws 
of classical mechanics, is now endowed with some­
thing almost like free-will, thanks to the impli­
cations of Heisenberg's principle of indeterminacy. 
With Whitehead, Russell, and the idealist philo­
sophers, this peculiar character of matter is further 
emphasised. 

The important consequences of such views in 
the field of biology are that life is not a by-product 
of blind processes of dead matter, but something 
fundamental and creative, exhibiting its own pur­
poses and ends. Hence arise theories of creative 
evolution in which the processes of life continually 
bring to birth something new. Even those who 
refuse to accept a fundamental distinction between 
matter and life have to talk of emergent evolution, 
of 'organism' and of 'holism'. Whitehead, for 
example, considers the universe as an organic 
whole of which the living organism is a pattern; 
while Smuts assimilates biological progress with 
the integration of more and more elements to 
form larger and larger organic wholes. 

When we reach psychology, however, we find 
the position again reversed. Two generations ago, 
psychology was not acknowledged to be a science, 
on the ground that it was mainly introspective, 



© 1934 Nature Publishing Group

MARCH 10, 1934 NATURE 343 

and therefore subjective ; it gave too much 
importance to mind as against matter, which was, 
as we have seen, the ultimate basis of reality. 
To-day, however, psychology is becoming more 
and more objective ; and with the advent of 
behaviourism or the conditioned reflexes, it de­
scribes the processes of the living organism in 
terms appropriate to a highly complicated auto­
matic machine. We are thus faced with the 
conclusion that freedom, which physics allows to 
dead matter, is refused by psychology to thinking 
organisms. Indeed, while the highest achievement 
of physics is to have become subjective, the last 
word in psychology is to give that science an 
objective character. 

Between such extreme views, of course, a number 
of intermediate theories have taken their place; 
and though the most prominent properties of 
physics and biology, in the minds of some of their 
brilliant exponents, are their subjectivism, there 
are a number of physicists, biologists and philo­
sophers who still hold mechanistic or dualistic 
views on the interpretation of these sciences. 
Again, behaviourism, the doctrine of conditioned 
reflexes, and psycho-analysis, are not the only 
representatives of psychological theories : idealism 
and dualism have still a strong following in this 
field. This chaos of values indicates clearly that 
science does not tell us the whole truth about 
things, but only partial truths about those aspects 
of things which can be subjected to its methods. 
In other words, science is not the only guide which 
can help us in the exploration of the universe and 
in the interpretation of our findings. On the other 
hand, without the theoretical and practical data 
of the sciences, philosophy alone could neither 
undertake its scrutiny of reality, nor carry our 
minds to the highest flights of purposive thinking. 

This mutual dependence of science and philo­
sophy is one of the major characteristics of the 
intellectual atmosphere of our time. Neither of 
them is a detachable unit in an unorganised 
aggregate, or an independent agent which is not 
itself acted upon: they are both living members 
in the organic whole of knowledge. Science and 
philosophy have emerged from man's contact with 
Nature, and have become social habits ; but they 
are customs so geared with the world about us 
that they must run smoothly, irrespective of 
climate, race or creed. As man is a social as well 
as a rational animal, the vast complex of social, 
emotional and intellectual behaviour he has in­
herited from society, cannot be simply dismissed 

in the name of science if it cannot be described in 
abstract formulre. On the other hand, as science 
is a social outgrowth serving social ends, all 
attempts to isolate any aspect of it from the 
intellectual and social movement, of which it is 
an integral part, can lead to nothing but false and 
dangerous conclusions. It is true that the scientific 
analysis of the universe of experience requires its 
division into a series of differentiated compart­
ments, and the isolation of subjects and objects 
from their original context ; but it would be 
improper and misleading to build up elaborate 
structures on these isolated groups, as if there 
were originally water-tight compartments of know­
ledge, each having its own independent criteria of 
importance. On the whole, our schools and our 
universities seem to be designed to accentuate the 
practice of isolation, though the pursuit of any 
one thing cannot be a complete end in itself. 

The reconciliation of science and philosophy we 
witness to-day ought to change the practical con­
ditions of such an outlook if we believe in the con­
stant progress of civilisation and in the greatness 
of human destiny. An important step in the right 
direction would be for the academic authorities 
to introduce the study of philosophy and scientific 
method as compulsory subsidiary subjects in the 
official curricula for a first degree. But this brings 
us back to the attitude of the wise men of ancient 
Greece, who naturally thought of human know­
ledge as essentially one, as against the atomised 
outlook of most thinkers of to-day. Whatever be 
the specialised fields of scientific workers, they 
should know how to turn to philosophy for the 
connecting links between their diverse interests, 
so as to be able to discuss with competence the 
true significance and value of their results. On 
the other hand, it should be the business of 
philosophers not only to inquire into the higher 
values of life, but also to subject to a critical 
analysis all the presuppositions and results of 
science, and to build up synthetic systems of 
the whole realm of knowledge and experience. 
At every new step in human progress, we find 
men of genius able to make synthetic attempts 
of this kind. But while to-day science may 
rightly claim to have performed its part, philo­
sophy is still in the expectation of actual systems 
which will provide a comprehensive explanation 
of the results of science and an adequate justifica­
tion of the periodical and progressive changes in 
the material conditions and mental outlook of the 
human race. 
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