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has been doing, and will warn him of pitfalls. It will 
also give him great satisfaction in seeing that the 
mathemat_ic~ "'.hich he needs for his chemistry is not 
so very dissmular to that used in other branches of 
applied mathematics ; and at the end he is likely to 
say that a better title might have been "Molecular 
Physics". C. A. CouLsoN 

' REAUMUR ON STEEL 
Memoirs on Steel and Iron 
By R. A. F. de Reaumur. (A translation from the 
original printed in 1722, by Anneliese Griinhaldt 
Sisco. With an Introduction and Notes by Cyril 
Stanley Smith.) Pp. xxxiv+396+17 plates. 
(Chicago : University of Chicago Press ; London : 
Cambridge University Press, 1956.) 45s. not,. 

T WO hundred years ago (October 17, 1757), the 
. death occurred of Rene Antoine Forchault, 

Seigneur of Reaumur, "whose name is to-day widely 
known only in connection with a thermometric scale 
and a station on tho P a ris Metro", to use the words 
of Prof. C. S. Smith in his excellent introduction to 
this volume. The main work of his life was his 
biological researches, and from his investigations on 
the nests of wasps he might perhaps be regarded as 
the father of the modern wood-pulp industry. It is, 
however, as a result of his work on metals, confined 
to the t en years between 1716 and 1726, that his chief 
claim to posthumous fame really depends, work from 
which the malleable cast iron industry directly 
originated. The vohune under review contains tho 
collected memoirs, first of his investigations into the 
production of steel by carburizing wrought iron, and, 
secondly, the reverse process, the decarburization of 
white cast iron, in his attempts to produce steel from 
that material. 

Like so many scientific investigators of his day, 
R eamnur saw no line of demarcation between the 
discovery of new knowledge and the putting of such 
knowledge to practical use, and as a direct corollary 
of his investigations, which were for the first time 
strictly scientific, he introduced, although at first 
somewhat unsuccessfully, a new industry to Franco 
and later to tho world. 

Reaumur lived and worked before the age of 
modern science ; an age which had not divorced 
itself from the alchemical. His thinking, as is shown 
throughout this book, still centred on the alchemists ' 
'salts' and 'sulphurs', and it is a most illuminating 
example of the way in which a prevailing fashion of 
thought can blind the researcher to wha t later would 
appear to be quite self-evident conclusions- -a 
warning which perhaps is not altogether inappropriate 
in certain directions even at the present day. In his 
work on the mechanism of converting wrought iron 
into steel, for example, he showed beyond doubt 
that materials, such, for example, as lime or bone ash, 
which do not contain carbon, have no influence, and 
that the only constant factor to be found among 
thoso which did effect tho change was carbon in some 
form or other. He also d iscovered, however, that tho 
rate at which the conversion of iron into steel takes 
place may be accelerated by the presence of a salt. 
This fact, in view of his habits of thought, so com­
pletely blinded him to the obvious conclusion that the 
difference between the original iron and the final steel 
lay in the carbon content of the latter, that this, one 

w:ould have thought'. self-evident deduction escaped 
~ oo~pletely. It is to the 'salt' as much as to his 
su~phur that he ascribes the effects observed a fact 

w~uch so cor~pli~ates his thinking both in co~nexion 
with _carb~1zat~on and decarburization that the 
essential s1mphc1ty of the processes is completeh­
lost. " 

_Al~hough the age of microscopic metallography was 
st~ll m the compai·a tively distant future, Reaumur 
';1th the _slender facilities available to him, makos th~ 
first serwus attempt to correlate structure with 
propert1os. The structure he could examine was 
merely ~hat of the fractured surface, but he repeatedly 
1~a.kes it clear that he realizes that behind what was 
v1s1bly_ observable la y some deeper and finer structure 
on which the real nature of the material ultimately 
depended. . He was, howover, able to examine in 
some detail the .e~ects o,f carburizing wrought iron 
and of decarbur1zmg white cast iron, and although 
the mean_mg of his observations so frequently escaped 
lum, t~1e idea of a composition gradient was clearly in 
his ~mn~. He speaks, for example, of wrought iron 
~ottmg mto a condition close to steel. That this 
mvolved a process of diffusion he obviously realized, 
and that the rate of such diffusion depended on the 
temper~ture was equally clear. So for as tho 
mecham~m of the process is concerned, he appears to 
have bo!1eved that diffusion could produce tiny voids 
mto w}uch ~h~ diffusing material passed, a conception 
str,kmgly sunilar to the vacant lattice sites hypothesis 
of the modem metal physicist. It was inevitable tha t, 
lus work on high t emperatures should have led him 
t~ consider the nature of heat itself. He knew tha t 
different m~tals had different specific heats, latent 
heats of fusion, and melting points, but heat to him 
was still a material phenomenon a nd he speaks, for 
example, of the introduction into the samplo being 
heated of "torrents" of particles. · 

. Whether looked at as a contribution to tho history 
of tec~ology _or as an account of a most interesting 
phase m the history of science, there can be no doubt, 
that th~ book is one of outstanding importance. 'l'hl· 
t.ransla t10n appears to have been done in an exempla ry 
~anner and the editor's introduction could scarcely be 
improved._ To translator and editor, and to the funds 
made available by the American Iron and Steel Ins ti­
tute, we ?We a volume which the publishers legitim­
ately cla1m to bo "the first significant book ever 
devoted to the iron and steel industry". 

F. C. THOMPSON 

THE j OPERATOR 
The j Operator for Electrical Engineers 
By Philip Kemp. Pp. vii+ 135. (London : Macmillau 
and Co., Ltd.; New York: St. Martin's Press, Inc ., 
1957.) 21s. net. 

EL,ECTR~CAL engino?rs calculate the v,1,lues and 
. phases of altern~tmg currents and voltages in 

circwts and networks m very much the same way as 
they calculate steady 'direct' values, except that the 
values of the _quantities are represented by complex 
numbers (a +,1b ). They use j instead of the mathema­
tician's 'i' because they uso i for current. The basis 
for t~is system !i~s in the reprosentation of sinusoidally 
varying quantities by radial lines on a clock-face 
diagram, referred to as vectors, together with the use 
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