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action, whereas duty must contain certain empirical con
cepts. Strangely parallel with this, it may be mentioned 
that there is a recorded conversation between F. W. H. 
Myers and George Eliot (when her Middlemarch had just 
appeared in book form), which took place in the Fellows' 
Garden at Trinity College, Cambridge. She pronounced 
God to be inconceivable, immortality to be unbelievable, 
and "yet how peremptory and absolute" was duty. What
ever may be thought of the first two assertions, it is 
manifest that Kant's practical sense was subconsciously 
underlying the Victorian emphasis on 'must,'. 

The appendix may be styled, in brief, 'from Schopen
hauer to Heidegger', and contains an appraisal of the 
position of the Marburg school, and a reference to 
Vaihinger's philosophy of Als ob ('As if'). Off the main
land of Europe, the latter discipline has been sadly 
neglected, to the detriment of our grasp of certain funda
mental aspects of natural science. Kant's purpose is 
moral, whereas Vaihinger's aim is practical. His fictions 
are conscious fictions, forged to secure orientation. 

Such questions as these, and many others, are well 
displayed. There are a few failures to achieve idiomatic 
English, but considering how closely the author's thesis is 
argued, the reader gets a clear picture of the Kantian 
mode. F. I. G. RAWLINS 

FOUNDATION OF MODERN 
NETWORK THEORIES 

Tensor Analysis of Networks 
By Gabriel Kron. Pp. xxix + 635. (London: Macdonald 
and Co. (Publishers), Ltd., 1965.) 70s. net. 

DR. KRON has been, and to a certain extent still is, 
a centre of controversy, but his genius is now 

acknowledged and his reputation firmly established. The 
experience of many years has proved the immense value 
of his pioneer work to engineering practitioners and 
teachers as well as theorists. His recent researches are too 
advanced for most engineers to understand, and some 
years must elapse before an assured and durable assess
ment can be made of his total contribution to knowledge. 

His first imaginative proposal, made about 30 years ago, 
was to apply the tensor calculus to electrical engineering. 
It was brought to the attention of his fellow engineers by 
a series of articles in the G.E. Review entitled "The Appli
cation of Tensors to the Analysis of Rotating Electrical 
Machinery", later revised and republished in book form. 
Meanwhile he had written Tensor Analysis of Networks, 
a book published shortly after the series ended. Kron 
refers to these two books as A.T.E.M. and T.A.N.; they 
form the basis of all his subsequent work. Their publica
tion immediately evoked vehement and extensive criti
cism, a little of which was perhaps justifiable, for it could 
scarcely be expected that so unusual a work would com
mand universal assent; we cannot all accept Kron's 
approach in its entirety. But much of the criticism was 
destructive, ill-informed and grossly unfair. Even among 
those who approved and admired the work there were some 
who regarded it as an academic exercise of no practical 
value. If this had been so, the two books would have been 
isolated publications, whereas they proved to be forerun
ners of many books by various authors on this topic. For 
what eventually vindicated Kron and established his high 
reputation was the belated realization that his methods 
had enormous practical and pedagogic usefulness. They 
worked. Many experienced engineers now believe that the 
application of tensors to electrical engineering was a major 
advance that ranks Kron with Steinmetz and Heaviside. 

Clearly both A.T.E.M. and T.A.N. are important books 
and should be available to all who propose to study this 
subject. They were published in the United States and un
fortunately have been out of print for some years. It is 
therefore gratifying to see T.A.N. reproduced by British 

publishers. As it is a reproduction without revision it is 
probably sufficient to say that its title effectively indicates 
its scope. The author includes an astonishing amount of 
material, so much that the beginner may well be be
wildered by the wealth of information offered. Kron says 
that this volume scarcely scratches the surface of the vast 
possibilities in the subject, but the scratch is deep enough 
for most of us to be going on with. 

The only new part in the book is the 16-page intro
duction included at the expense of the original intro
duction. I should have preferred to see the ret;ention of 
the original with the new introduction added at the end 
as an epilogue, for two reasons: one is that for new readers 
the old introduction is understandable without knowledge 
of what is in the rest of the book, whereas the new one is 
not; the other is that, for all of us, both are of great 
interest, and comparing them brings out the progress of 
thought over a quarter-century. The new introduction 
looks to the fut,ure, and Kron has some scathing things to 
say about those who confuse linear graphs with electric 
networks, which is something like confusing diagrams 
with vector space configurations, or matrices with tensors. 

Kron's achievements assure us of his genius, but the 
new introduction reveals parts of his personality. Among 
other traits we see a man gifted with unusual imagination, 
great industry and intellectual courage of a high order. 
Both opponents and admirers should note that he ex
pressly disclaims mathematical rigour in his proofs. Like 
Heaviside, he is guided by an amazing intuition. His aim, 
he says, is to get definite answers to definite engineering 
problems; he rightly claims that his methods do just that. 

The publishers are to be commended for their enterprise 
in republishing this notable book; I hope that its reception 
will encourage them to do the same with A.T.E.M. 

w. J. GIBBS 

PSYCHOSOMATIC RESEARCH 
Psychosomatic Research 
A Collection of Papers. By J. J. Groen et al. Pp. x+318. 
(London and New York: Pergamon Press, 1964.) 80s. net. 

T HE psychosomatic hypothesis takes two forms. 
According to one, certain types of people, showing 

measurable personality traits, are more likely to suffer 
from specified diseases than others. According to the 
other, certain life experiences of an emotional kind are 
liable to predispose people to develop certain specified 
diseases. It is widely believed that these psychosomatic 
theories are of recent origin, and spring from the work of 
Freud and the early psychoanalysts; this is not true. 
Hippocrates put forward explicitly views of a psychoso
matic kind and these were widely held in the Middle Ages; 
indeed psychosomatic theories were flourishing during the 
first half of the nineteenth century and were applied even 
to such disorders as cancer and tuberculosis. Pasteur and 
the success of scientific medicine temporarily eliminated 
these hypotheses, but more recently they have been re
introduced by psychiatrists, although even now their repu
tation among critical experts is not high. This low 
standing of psychosomatic research is due in part to the 
great difficulties involved in measuring personality or 
quantifying the life circumstances which are supposed to 
contribute to the development of disease; in part it is due 
to the low level of rigour and experimental expertise 
shown in many published investigations. 

Psychosomatic Research, edited by an eminent Dutch 
physician who has done much work in this field, is a set 
of reprinted articles from his laboratory at the Wilhelmina 
Gasthuis in Amsterdam, originally published in a variety 
of journals by him and his collaborators. Groen explains 
at the beginning of the book that "progress in modern 
medicine was largely due to the introduction of exact 
methods of thinking, the application of physics and 
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