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PREFACE TO FOURTH EDITION.

The writer has endeavored to correct all the mustakes, large
and small, which crept into the former editions, and to add such
new and useful physical and chemical data as have appeared to
date. The Thermochemical Tables have been re-cast in more
useful form; the Thermophysics of the Elements have been largely
extended, and now include the vapor tensions of the solid and
liquid clements; the Thermophysics of Chemical Compounds
have been tabulated in more usable form: the Radiation Con-
stants of wvarious substances have been put into a differcnt
shape, for use with Langmuir’s radiation formula.

The author is grateful to those friends whose kindly criticism
has pointed out mistakes or suggesicd improvements.

He also wishes to thank Mr. Leonard Buck and Mr, Y. Taki-
kawa, students in Metallurgy, for considerable assistance given
in completing and caleulating the tabular data.

J. W R

LEHicH UsiveRsITY,
Oet. 1, 1017,

PREFACE TO FIRST EDITION.

The larger part of the contents of thiz book is a reprint of
a serial ruoning in the ¥ ELECTROCHEMICAL AND METALLURGICAL
InpusTey " from March, 1905, to March, 1906. To these has
been added the statements of a number of problems for prac-
tice, which it is hoped will still further increase the usefulness
of the work. It is intended that the serial which is now ap-
pearing during 1906 shall appear as Part II, and that which
shall appear during 1907 as Part I1I, completing the work.

To those who are practically conversant with metallurgical
operations, no argument need be offered as to the value of
properly made caleulations concerning the running of a process.
To those who are engaged in teaching, it need only be said

that if the value of metallurgical problems as a means of teaching
v
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metallurgy is doubted, try the plan and see how wonderfully
it succeeds. To artisans or students working alone, it may
be said that the mastery of such problems and their working
principles constitutes the practical mastery of metallurgy as a
science, and leads inevitably to a strong and commanding
grasp of the subject.

If ever rule-of-thumb is to be replaced in a metallurgical
process by scientific operation, the change must be based on
experiments, classification of results, and calculations therefrom,
The principles involved are physical, chemical and mechanical;
the scientific metallurgist must master these, use them as
tools, and overcome brite nature by their skilful employment.

Every metallurgical problem is an exercise in pure logic and
mathematical reasoning; the premises are observed facts—all
that can be learned of the process by dircet observation and
measurement; the conclusions desired are everything which
can be deduced from the premiscs by hook or by crock, by
direct logical process or by inference. In this way data and
information are obtained which cannot be directly observed
or measurcd, and which are of the most essential wvaluc for
thoroughly understanding the process.

To the study of this hitherto somewhat neglected and vet
amazingly fruitiul side of metallurgical work the author invites
the reader, and hopes that the work here presented may in itself
reward everyonc who spends {ime in reading and effort in
mastering its contents.

Joserr W. RicHARDS.

Lenice UNIVERSITY,
Mareh 12, 1906,
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