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PREFACE.

THE demand for practical ipstruction in all branches of
a subject in our Technical Schools ia in:creuin%and the
introduction of experimental work i so mouolding the
character of the teaching, that the teacher must keep
himself conversant with the new developments that are
constantly arising in consequence of the progress of
scientific knowladge.

In accordance with these views the author has made a
special study of the intimate structure of metals during
the last few years, and found great pleasure in following
the researches of those who may be ﬁaﬂ}r termed the

ioneers in metallography, sach as Sorby, Martens,
ond, Stead, Hoberts-Austen, Arnold, Andrews, and
several others, whose patient and Iaborious efforta have
brought to light such a precious fund of knowledge that
many of the hitherto unsoived problems have now
received a satisfac explanation.

As far as the adthor is aware of, no book on the
gubject h;; l:refomt;]ﬁern puk!)]iqhed in the Eunglish lan-
guage; and as metallography is yet in its infancy, it is
not sufficiently developed to permit of its l:teint‘g|l placed
on & strictly logical scientific basis, This is therefore
only an sttempt to lay the prineiples of the subject
before students and workers who are interested in the
properties and applications of metals, and to offer &
series of original illuetrations which it is hoped will
assist in making the meaning clearer.
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Although the photographs are the best the author has
been ablampnoﬁoewiﬂ?tha a) tus at his disposal,

they give but an im idea of the delicate structures
which are revealed by direct vision through the miero-
scope, even when a cheap instrument is employed ; for
to get & proper idea of any section a number of views of
the different parts are requisite, and these should be
examined with different powers, from the et Jons up
to the highest posaible magnifications of mmu%
For the purposes of this book, most of the photograp
have been taken with an inch and a quarter-inch objec-
tives, E:;ng an amplification of 120 and 220 diaraeters
res ; .

8 intn{ductary chapter gives a brief account of the
history and development of metallography, including a
statement of the nature of slloys as Egr:lr::m]ly recog-
nised by eminent metallurgists, apart mieroscopic
considerations.

Antl;:;:&uute structur{a of mat.a!al admm]y M&mﬁﬂ
inveati oh A E-erfacr. ighad apecimen,
seratches, the subject ot‘rpl;]ﬂiahing nlrhﬁru.ﬂy claims an
important place, and snch ap?]hnm as can be used bﬁ
the humblest worker, as well as more elsborate an
labour-saving machinery, are briefly enumerated, “rP“‘i'
ally those methods adopted by the great masters of the
subject, Closely connected with this are the operations
of etching, oxidising, and eclouring, which are most
important aids to structure revelatton,

concise description of & suitable microscope with
appliances for illaminating the sections is given. The
Bl je]ctdgmmsl’hom-hl' phy is also l;l:os\\]t']r1 with, and
gimple i ven for ing the prepared
specimens, t-ugetha%iwith thepkindg;p;l]:ﬁu used by the
author and the most snitable paper for printing.

The structures of the different varieties of iron, steel,
and cast iron are described in considerable detail, for
the reason that they form the most comprehensive and
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important of metallic materials, and have been more
completely investigated than those of other metals. The
other metals included in the present work are chiefly
those of industrial importance, and consist of Copper;
r-Tin alloys and special Bronzes ; Brass; Glerman
Silver; Gold ; Silver; and Miscellaneous Alloys.

A Glossary of terms used in Metallography is added
as & help to the student in grasping the meaning of
technical words used in the text, especially as different
investigators have found it necessary to coin some new
words to expresa Jrﬂrioua]y unknown phenomensa that
they have cbeserved.

he anthor wishes to record his great indebtedness to
Mr. J. E Stead, who most gmlem::éy placed all his
published researches at his diqianal, volunteered the
loan of any of his original photographs. The author
further records the valuable assistance he has received
from Mr, C. R, Clark in exeeuting the photographs ; from
Mr. J. H. Stansbie in reading the proof-sheets ; snd from
the varioue original papers duly acknowledged in the
separate pages.
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