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iron used in Babylonia, Egypt, and Syria in ancient 
times signified 'heaven-sent' . Nickel was, therefore, 
a ubiquitous material long before it was isolated by 
Cronstedt in 1751. As almost every schoolboy knows, 
the name arose as a result of attempts to smelt the nickel
arsenide ore occurring in the Erzgebirge, and which was 
mistaken for copper ore. The a ssociation with 'Old 
Nick' arose partly because no copper resulted, partly 
by virtue of the arsenical fumes (injurious to health), 
and partly because the roasted m aterial, required by 
local potters to colour their products, sometimes failed 
to do so. 

The commercial exploitation of the metal provides a 
most fascinating story. The initial interest arose from 
the non-ferrous alloy known as German or nickel silver 
(known earlier to the Chinese as 'white copper'), and as 
demands increased, the quest for improved nickel ores 
spread farther, and the rich deposits in Canada and New 
Caledonia began to enter a phase of intense rivalry. 
The French source contained no copper or precious metals, 
and was comparatively easy to smelt, whereas the 
Canadian source required an economical process for the 
separation of copper and other m etals. Needless to say, 
a m ethod was found, relying principally on the immis
cibility of two molten sulphide layers. Purification of 
the nickel became possible from the discovery of nickel 
carbonyl, and its development by Ludwig Mond. 

The subsequent use of nickel in electro-plating, its 
incorporation into steel, particularly for armaments, 
and the development of new non-ferrous alloys based 
on reduction of the Canadian 'matte' containing copper, 
to give 'Monel' and a host of derivatives, created an 
unprecedented demand. (The First World War caused 
a trebling of production during a decade.) New alloys 
appeared with the discovery of so-called 'stainless' steel, 
and between the two World Wars, nickel became an 
alloying element in east irons, and a constituent of many 
magnetic materials. Perhaps the most romantic story 
of many new uses for nickel is that of the gas turbine 
and later rocket engines. 

The books contains some useful notes on each chapter, 
and five appendixes, the fifth being a key to the Annaberg 
Altarpiece by Hans Hesse, 1521 , a reproduction of which 
forms the frontispiece. The style is easy to read; the 
author, as an engineer, pays full homage to the chemist 
and metallurgist, and provides an absorbing series of 
portraits of men in the industry. A professional historian 
could scarcely have done better. C. R. TOTTLE 
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D ESPITE a history extending over some six or seven 
millenia, more progress has been made in metallurgy 

during the past century t,han in the whole period during 
which metals have been known to man. It is no easy task, 
therefore, to compress these into some 330 pages, and the 
skill with which this has bcen done and the ground 
covered reflect great credit on the author. The picture 
painted is, however, in the main concerned with that 
branch of the subject which deals with the extraction 
of the metals from the ores, and the subsequent processes 
to which they are subjected to render them fit for use 
are dealt with somewhat briefly. 

In many cases, an essential preliminary to the actual 
smelting process is the removal of the waste material 
from the ore, and ore-dressing has assumed a greater 
importance as it has become necessary to utilize leaner 
ores; the flotation process and sintering are emphasized 
especially, so far as the latter is concerned, in connexion 
with iron and steel. Roasting is 0. necessary preliminary 

to the subsequent extraction of the metal in the case 
of many sulphide ores, and the introduction of the fluo
solid roaster in which the finely divided feed is held in 
suspension by a stream of gas is one of the more out
standing advances in this field. 

The electro-magnetic discoveries of Faraday have 
had repercussions in two ways and, indeed, there are 
few better examples of the mutua l interaction of dis
coveries in ono fiold of knowledge on another. The 
demand of the electrical engineer for copper and aluminium 
as conductors and the fact that the electrical industry 
has become a major customer for lead and other metals 
have had immense economic influence on metallurgy, 
while the use of electric power in arc and induction 
melting has rendered possible teclmiques of which the 
metallurgist himself has taken full advantage. Hydro
metallurgy-the process of recovering a metal by solvent 
action as, for example, in the cyanidation of gold and 
silver ores or in the Bayer procoss for the extraction of 
aluminium from bauxite--is then considered. After 
this general introduction the progress made in connexion 
with the production of iron and steel, the major non
ferrous metals, the 'newcomers' and the precious metals 
are dealt with in turn. A short chapter is devoted to 
subsequent shaping process, and the book ends with a 
very brief account of the fundamentally important 
question of metallography. 

Within the limits which the author has been allowed 
this is done well, the descriptions are clear and the material 
well chosen. It is inevitable, however, in such a wide
spread survey that there are minor errors. one of which 
in a historical treatment may be mentioned. It is stated 
(p . 279) that the earliest separation of gold from silver 
was effected by the use of nitric acid. The earliest Greek 
coins were made from natural electrum containing up to 
around 30 per cent silver. It was not until tho reign of 
Croesus in the middle of the sixth century B.C. that a 
pure gold currency was introduced-the method of 
r emoving the silver being still unknown, though it is 
not improbable that it may have been done by prolonged 
heating with sulphur or a sulphide. This would eliminate 
the silver as a molten silver sulphide slag: it was certainly 
long before nitric acid was available. 

The author has done an excellent job of work, and his 
book maintains well the reputation of the series in which 
it appears. F. C. THOMPSON 
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T HE first and last of the four articles in this volume 
are by American authors, and the other two are by 

British; but there is little or no sign of this distinction 
in the presentations or styles of writing. Indeed, there is 
a m arked similarity between the first two articles, on 
bismuth and bismuth telluride respectively, in that the best 
available data on physical propert,ies are selected and 
used to test present-day theories of the band structure 
of each substance. 

Some licence has been taken wit.h the definition of a 
semiconductor in including the article on bismuth, but 
that strange semi-metal with its rare and even unique 
properties deserves attention. At low temperatures, 
the surface scattering of carriers is specular rather than 
diffuse, and several properties, r,otably magneto-resistance, 
which result from the application of a magnetic field 
show a periodicity in the reciprocal of field strength. 
For a substance the lattice of which departs so little 
from simple cubic, bismuth has many properties which 
are highly anisotropic and not easy to interpret. 
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