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PREFACE

Tae Electric Furnace 13 now firmly established as a usefol
adjunet of the blast-furnnee, Bessemer converter, and open-
henrth furnace in all the importznt iron and steel prodneing
countriea of the world. The Auther’s purpose in preparing this
handbook has been to amplify and bring up to date fhe informa-
tion relabing to electric methode of smelting and refining iron and
sfeal that was presented in an earlier handbook published in
19071

In Chapbers 1. snd I of the present work o general sketeh of
the seientifie principles of alectric heaating is piven, together with
the broad lines of electric furnacs degign, in 80 far as these relaie
to furnaces for the smelting or refining of iron or steel. The
theoretical aide of the subject has not heen dealt with more tully,
because the' handbook is intended for the men actually engaged
in the stesl industry rather then for the designers and eon-
structors of large furnaces. If has seomed to the Author
that full details of aetual inztallations, and of methods of operation
of the various types of furnace described, with summaries of
working costs and tests of the raw materials and finished steel,
would be more valusble to the practical steel-maker than o more
extended treatment of the theorstical and mathematical side of the
subject, especially am many of the date required for electrie
turnace caleulations require verifieation or are mltogether non-
existent. The greatar portion of the handbook ia therefore devoted
to the practical application of electric heating in the Iron and
Bteel industry, the improvements that have been made in the
leading types of furnace, either in design or in methods of work,

! " The Electric Farnace in Iron snd Stes]l Production,” by John B. Q
Kershaw : The Electrivian Printing snd Pablishing Co., London.
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vi PREFACE

during the period 1907 —1912 being dealt with at considerable
length in Chapterg TIL to VIIL

Chapters IX. and X. pontain deseriptions snd other detsils of
& large number of the legs well-known furnaces, many of
novel design, which are al present pnsging through the experi-
mental stages of their industria! development, while Chapter XI.
contains » summary of all the figures given in ‘the previous
Chapters of the handbook relating to Power consumption and
working coata.

The Author is not connected by business relations with any of
the patontecs or companies exploiting the furnaces deseribed ;
thia fact ghould give added walue to the handbook, and to the
judgments expressed upon the variens furnsess and processes
dealt with.

The Arrrxpix conteing a large amount of useful information
which it was nob possible bto incorporate in the hody of the
handbook. Thisincludes (1) a list (based on official information)
of all {ke electric furnaces for lron snd Hteel Production in opera-
fion ot under construction jo 1914 ; (2) The titles and dates of all
the more imporfant British Patente relating to the subject and
granted during the period 1901—1912 ; (3)Reprints in full of the
fext of British Patents which are of special interest, and (4)
Abstracts of and notes from receni valuable papers on Electrie
refining.

That a prectical work of this character, bringing togather
within one eover much scottered information was ealled for, is
proved by the following quetation from tha Journal of the Iron
and Steel Institute for 1910,

* Every ateel menufacturer found a difficulty in comparing the
statements of the various makers of electrie furnaces, and in
deciding which one he ghould adopt; and the expense was
obviously too great for anyone personslly to consider the inves-
tigation of the respective merite of those furneces.” (J. H.
Heap, in Digcussion on Camphell’s paper upon “ Electrie Steel
Refining."}
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In the preparation of the handbook, which the Author believes
will meet the nbove need, facts and data have been used from
many and varied sources. The more important and valuable
papers and articles that have been contributed on the subject to
Seientific Hocieties, or have appeared in the Technical Press
during the last five years, have been largely drawn upon ; and the
information they contain has been supplerented by that obtained
by the Author directly from tha Patentess and Users of the
varions furnaces described. Very full references o &ll the original
literature are given in the coutse of the handbook, so that
renders may consalt this when it is nacessary to cobtain further
information.

The Author's thanks are due fo the Iollowing Firms and
individuals who have nesigted him in the preparaiion of the
handbook, either by the provision of fsets and other dais, or by
the loan of drawings and photographg:—

Messra. Sismen & Halska, Berlin.

Hoeidté des Btablissments Ketler, Loteuz, et Cie, Livet.
Bociété Electrométallurgique Frangaiss, Froges.
Boeitté Blectrométallurgique Procédés Paul Gired, Ugine.
Dr. Viktor Engelhardt, Berlin,

M. Henri Dolter, Paris.

Hignor Ernesto Btassano, Tuarin.

M. Paul Girod, Ugine.

M. Albert Higrth, Christisnia.

Mr. Donald ¥. Campbell, London.

Mr. T. Beott Anderson, Sheffield,

Mr. Victor Btobis, Newcastle,

The Grondal Ejellin Co., Lioodon.

Messre. Edgar Allen & Co., Bheffeld.

The American Electric Furnaca Co., New York.

The Ajax Metal Co., Philadelphia.

C. W. Leavitt & Co,, New York.

M. Paul Heroult, New York.

Herr C, H. Yom Baur, New York.
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To the Editors and Publishers of the following Journals, the
Author has also to gxpress his indebtedness for their permission to
roprodues illustrations, and to quote frealy from articles, that have
appeared In their pages :—

Elektrotechnische Zeitachvift, Berlin.

The Engineer, London.

Metallurgical and Chemical Fngineering, New York,
The Iron Trade Review, Cleveland. .
Transactions of the Farvaday Society, London.
Transactions Americon Elecirochemical Soctety,

Finally, the Author must express his very great thanks to
Professor Donnan, F.B.8., who kindly looked over the MS. of
Chapters I. and IT, t0 Mr. John E. Raworth, C. P. A,, of London,
who has given much time to the preparation of the lisk of British
Putents which appears in the Arpenoix, end especially to Dr. J. A.
Fleming, F.R.8., London, for kindly ¢ongsenting to write an Intro-
duetion to tha Handbook.

JOHN B. C. EERSHAW.

THE WEST LANCASHIRE LADORATURT,
WarErnoo, LIvERPOOL.
fune, 1913,



INTRODUCTION

It hardly seems necessary for the Writer to Introduce a work
on ** Electro-Thermal Methods of Iron and Steel Production " by an
Author already a0 wall known as Mr. Kershaw. Nevertheless it
is an advantage to have the opporfonity of recommending to
those specially interested in the Irom and Stesl Industries this
careful endeavour to furnish precise technical information on so
important a subject. The applications of the heat-producing
powers of the electric current hava of lale years hecomse
inereasingly valuabla, both in domestic and manofacturing work,
and are no longer fo be regerded as merely experimentsl or
tentative. The Writer endeavoured to sef these cut hriefly in
some Cantor Loectures on the * Applieations of Electric Heating,"”
given at the Boyal Bociety of Arts in Mareh, 1911,

The whole field of Flectrometallurgy is cne in which a great
harvest of extremely useful achievement is still waiting o be
reaped in the future, as it has been in the past, There secms to
be no part of the manufactoring domain in which the elaetrie
eurrent is net proving itself to be an implement of immenee
power. 'The Iron and Bteel industries of this country hold such
& predominent poseition that any innovation which seems likely
to disturb exigling methods of manuofacture ought to be carefully
investigated. The Electric furnace in it variocus forms, is no
longer n mere laboratory instrument. It hes taken a pluce
a8 an operative agent, side by side with older appliances for the
conduct of metallurgical operations.

The questions which the Iron and Bteel manofacturer desires
{0 have answered are, firet, whether the slectric furnace methods
can produce Tron and Hieel having any improved gualities, apart
from eost, and, secondly, if any advantage in respect of quality can



