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H THE ELECTRICIAN." 

Every Friday morning. Price6d.,postfree 6td.; abroad, IOd. 
TERMS OF SUBSCRIPTION: YEAR, HALF-YRAR. QUARTER. 

Great Britain.. .. £1 6 0 .. £0 IJ 6 .. .. £0 7 0 
Canada I 8 J 0 14 6 .. 0 7 6 
Countries in the Postal Union.. I 10 0 0 1:6 u .. 0 8 6 

Bou"d Volumes (Apn' and Oclober) I7S. 6d each, post free (U.I(.) I8s 6d.; abroad exira. 

I'THE ELRC1'RICIAN " is the oldest eIedrical jOllrnal published. First series, ]860; second 
series, 1878. It has always borne the same title, been the same size, and been published weekly. 
Consequently the Volumes form a unique set of uniform appearance. In the volumes of "THE 
ELECTRICIAN" will be found the most valuable collection of original Papers and articles by 
nearly every leading writer on every branch of f"lectrical engineering, science and industry, 
besldes an PapeT~ read ~efore. tne princi~al Electri.cal l~stitutions tluougbout t!le w?r\d 
by men eminent m the Electrical ProfessIon, and authentIcated reports of the CIscusslOns 
thereupon. Ori):!inal articles appraring in '·1 HH ElEC'lR1C1AN" are "Titten by gentlemen baving 
no interest whatever in particular electrical systems, and with but one object-the advancement of 
electrical knowledge and electro.tecbnology genf"ralh'. l\Iany of these original series of articles 
have since been revised and amplified, and published in book form. These form the nucleus of 
the well-known" ELECTRICIAN" SHRIftS. 

l\Iuch space is devoted in every weekly issue to fully illustrated, technical descriptions of 
the Electricity Supp~y 'Yorks and Electric Tramways owned by Local Authorities and Com ... 
panies, and in the very full record ot Municipal ~otes, the progress and development of 
Municipal Electrical Enterprise is given. The Municipal Notes of II THE ELECTRICIAN'J are 
more numerous, more complete, and more up-to-date than those of any qther technical or trade 
journal in the world. • 

In addltion to the above, "THB ELECTRICIAN" contains a -completel record of kll tHe legal 
causf'S which have occupied the attention of the Courts of Justice for ti~e past 33 years. It is 
customary for "TUK ELECTRICIAN " to occupy a prominent position in the Courts as a 
Scientific authority upon all legal questions affecting the Elt"ctrical Industty. 

A regular feature in "THH EU;CTRICTAN" has always been the verbatim reports of meetings 
of Electrical Companies and Corporation!':, and the complett-st possible record of financial items 
relating to the Electrical Industry. A vt'rv complt'te Share List of Electrical I llvestments is given. 

Finally, "'I'HE ELECTRICIAN" has been at Inc~~lcul~ble servke to technical educal ion, and 
has done much to make the general study (If electr'city the reality it h'as undoubtedly become. 
No aspirant to honou~ and renown in the f'lf'ctrical profession can hope to keep abreast of the 
never-ceasing stream of discoveries of new applications of electrical science to every-day com~ 
mercial pursuits who does not diligently peruse the colums of "THE EJ,ECTRICIAN," which is 
pre·eminently the leading electrical journal. 

======= 
"The Electrician " 

COMMERCIAL and INDUSTRIAL SUPPLEMENT. 
Issued gratis with" The Electrician" weekly. 

The I' COMMERCIAL AND I~DUSTRIAL SUPPLEMBNT " is a comprehensive record of deVf'lopments 
in Electrical Plant, Machinery, Apparatus, Accessories, Sundries and l\[a~erials, and of their 
proved suitability for various industrial purposf's • 

"THE ELECTRICIAN" ELECTRICAL TI\ADES' 
DIRECTORY AND HANDBOOK. 

T~E BIG- BLUE BC>C>~. 
E.sta!>lilh.ed ,882. . The ch~apest. lar"est and only reliable Directory published for 
the ElectrIcal and KlDdred lrades. Pubhshed END OF JANUARY ir each year. 
R~y~18vo .. ab,out 2,000 pages. SUBSCRIP!IO~ PR~CE I~S. nett) post free lOS, 6d.; 
BntIsh Colo.n!es, 12S,;. abroad, 12S. 6d. A./{er date 0./ publlca/z'(m, IS'S nett, po~t free 

. I.SS, 9? (BrIt1sh ColOnies, 17s: post free; U.S.A., 18s. 6d. post free; other countries, 18s.) 
. 1 hIS Dl~ectory a~d H an.dbook IS well know~ throughout the ~lectrical, EnglOeermg and 

Alhed Profess}ons nnd l.rades m,all p~rts of the \\ orId. _ No expense IS spared to make the work 
really complete aJ1d reliable .. 1he LIsts of,Na.nl.es ana. AdJressf's art! made up from exclusive 
sources. ~he Dirt'~toTy porttc;)O !If ithp boo~ 13 dlvlCled into six divisions, viz., a British Division, 
and Coloma I, Continental, ASiatic/and Afncan, Central and South Ame;-ican and United States 
Divisions. Each Division is sub-divided into an Alphabetical Section and a Classified Tradt!s' 
Section. New Names and corrections to existing entries in the DIkECTORIAL portion of the book 
are received up to the end of January. Extra insertions are made in the Classified Trades' 
Section at .low rate~. In a.ddition to more than 900 p~ges of .pure Directory matter, the HANI) 
BOOK po.rtl(~n conta~ns a m,ass (over 9?0. pa~es) of tnter~stmg elf'ctrotechnical statistics and 
commercIaimformatlOn relatmg to electrICIty supply, electrIC power distribution and transmission 
and el~ctric traction in Gt. Britain, the Colonit"s and abroad, also Fire kb,k J{ ules (Hritish and 
Foreign), a full I )igest of. the. Law ~f Electric ,Lighting, Traction, Telegraphy and Telephony, 
&c., the great part of whIch IS specIally complied for the DIRECTORY and c::tnnot be obtainf>od 
elsewhere. There!s .also a yery interest.jng BIO_GRAPHICAL Division, 'beSldf>s many invaluable 
Tables, l\laps. StatIstIcs relatmg to ElectriC L ghtlDg and Power, Traction, &c. S~e Notice on 
last page. 



H THE ELECTRICIAN tt SERIES 
OF STANDARD BOOKS. 

Aitken-AITKEN'S MANUAL OF THE TELEPHONE. By W. 
Aitken,1ILT.E.E. In two Volumes. Vol. I. Now Ready. Very fully Illustrated. 185. nett. 

Mr. Aitken has designed his book to cover the whole subject of Commercial Telephony .. The 
author's close association with the practical work of telephone design, construction, erection and 
supervision over a long period, and the fact that he is personally identified with much of the apparatus 
now in use and COming~· to general use, entitles him to write with authority on the many problems 
which face the Telephon 'Engineer, the Telephone Manager and the Telephone Operator. The author 
has tried to indicate the latest methods and the lines of possible developemnt, taking apparatus of 
different manufacturers t~' illustrate particular features. He has attempted to take typical examples 
lIustrating the originality f Ilesign of each apparatus. 

The following is a sum ar): of the contents of Vol. I. :-
Chapter I., Elemen ry Theory-Chapter II., Historical Notes-Chapter III., Receivers­

Chapter IV., Transmitters-ChApter V., Magneto and Primary Battery Telephone Sets-Chapter VI., 
Primary Batteries-Chapter VII" Private Telephone Installations-Chapter VII I., Magneto Systems, 
Small Switchboards-Chapter IX., Magneto Systems, Multiple Switchboards-Chapter X., The Call 
Wire and Ring-through Sysrems-Chapter XI., Central and Common Battery Circuits-Chapter XII., 
Apparatus used on Common)~attery Switchboards-Chapter XIII., Apparatus Racks and Distributing 
Frames-Chapter XIV., St;:lndard C.B. Practice-Chapter XV .. Transfer and Divided Systems­
Chapter XVI., Party Line Working-Chapter XVII., Junction Line Working-Chapter XVIII, Call 
Wire, Operator's Instrument and other SpeCial Circuits-Chapter XIX .. Desks for Supervision and 
Testing-Chapter XX., The I..:ay-out and Wire Scheme of a Common Battery Telephone Exchange­
Chapter XXI., Small Commo,l, Battery Switchboards-Chapter XXII., Common Battery Telephone 
Instrument Circuits, Designs !rd Accessories-Chapter XXI I I., Extension Line and Private Line 
Wonting-Chapter XXIV., Power Plant-Chapter XXV., Telephone Trunk Line Exchanges­
Chapter XXVI., Automatic Swit\hing Systems. 

Alfrec-AMATEUR.WIRELESS TELEGRAPH DESIGNS. By 
Alfrec. 1 s. 6d. nett. 

In this little Volume an attempt is made to convey to those whom it may interest information of a 
purely practical nature which has been obtained from experiments. Very few calculations and formulre 
have been introduced, and those employed are very simple. The Author regards economy and cheap­
ness, both in time and material, as the essentials of any design. and as the book is intended solely for 
amateurs no heed is paid to any particular wireless system. The resultant sets, both sending and 
receiving, may prove rather different from the usual types, but should fulfil their object. 

Anderson-BOILER FEED WATER: A Practical Treatise on its 
Quality, Effects and Purification. By Fred. A. Anderson, R.Sc. (Lond.), F.I.C., F.C.S. 
Cloth Bound. 6s. nett. 

The great increase in t.he working pressure of steam boilers during the last few years, and 
the wide adoption of water-tube boilen, have directed attention more generally to the subject of 
the quality of the water used for boiler feed.. • ,In this book an attempt has been made to 
give a concise account of them~st important impurities to bernet with in feed waters, especially 
in land instailations, together WIth the me~OdS for theu detection and removal. 

Ayrton-THE ELECTRIC ARC. By Mrs. Ayrton, M.LE.E. 
Very fully Illustrated. Pnce I2S. 6J. 

Abstract from Aullw!'s Priface.-Ui·s boo~ owes its origin. to a series of articles 
published in The Elec.fnczan In 1895·b. In expenmentIng on the arc m v aim W.U not <;0 much to add 
to the large number of isolated facts that had alre3:4y be~n discovered. a~ to torm some idea of t~e 
bearing of these upon one another, and thus to arnve at a clear conceptlOn of what takes place IB 
each part of the arc and carbons at every moment. 

Baines-BEGINNER'S MANUAL OF SUBMAR1NE CABLE 
TESTING AND WORKING. By G. 1If. Baines. Third Edi/iolt. Cloth. 7S.6d. 
nett, post free 8s. 

This book has been written to meet the requirements ot those about to commence the study 
of Submarine Telegraphy. All subjects demanding attention have bern brought within the scope 
of the volume and have been dealt with at sufficient length to enable an intf>lIigible idea to be 
obtained of them. \Vith regard to the algeuraical portion of the study, all the formulre have been 
worked out step by step, and, where convenient, have been supplemented by arithmetical 
equivalents. The book is d~vided jn~o 18 cha.pters, and deals wit~: ~atteries, qhm's Law, J?int 
Resistance Wheatstone Hndge, Bndge Mealiurements, InsulatIon fest by Direct Deflection, 
inductive Capacity, Internal ~esistance and E.~I.F'. ot a Hattery, &c .. C.un:ent St~ength .in 
\Vhed.tstone Bridge, &c. ; also 1 ests of Broken or Faulty Cables, and Descrtptton of Submanne 
Telegraph Apparatus. &c. 

Barker, E. Raymond-See RAYMOND-BARKER, E., p. II. 

Beaumont-THE STEAM-ENGINE INDICATOR AND INDI-
CA J OR DIAGRAMS. Edited by W. W. Bea~moDt, lILI.C.E., M.I.il1.E., &c. New 
and Enlarged Edt"tzott, I\'o:v R~ady. 6s. nett. vost free. . . 

• The object of this book is .to place tn the ha?ds. at students and. practical .men C!- C(;)flclse 
guide to the objects, constructIOn and us~ of the tndtcato~, and to the IOterpretatIOD ?f mdlcator 
diagrams. I.engthy discussion of. theoretical ?r hypothetl<;~l matters has been avo.lded .. The 
behaviour of stt'am and its expansion under different conditIOns have been treated In a SImple 
manner s" . far as these question~ are important to the consideration of indicator diagrams in 
their most usual practical applications. 

\ 



4 
• Bond-RATING OF ELECTRIC LIGHTING, ELECTRIC 

TRAMWAY AND SUfILAR UNDERTAKINGS. By W. G. Bond. Cloth, 8.0 
pnce 25. 6d. nett. 

ThIS little book is intended for the use of Directors, Secretaries, Engmeers and other 
Officials connt'cted with Electric Traction, Lighting and Power Distribution Companies. The 
chief object of the Author has been to enable those who are not familiar with the 1?rinciples and 
practice of rating to ascertain for themselves whether the Rateable Value of their property is 
reasonable or excessive. and thus avoid unnecessary expense at the outset. 

Boult-COMPREHENSIVE INTERNATIONAL WIRE TABLES 
FOR ELECTRIC CONDUCTORS. Bv W. S. Boult. Price 45. post free. 

Broughton-ELECTRIC CRANES: Their Design, Construction 
and Application. By H. H. Broughton, A.M.I.E.E., A.Am.I.E.E., A M.l.M.E., Whitworth 
Exhibitioner, Head of the Electrical Engineering Department and Lecturer on Machine Design and 
Structures at the Municipal Technical College, Brighton. 

NOW READ Y. 25s. nett. Postage 9d. U.K., Abroad Is. 8d. About 900 pages. More than 600 
lllustrations (nearly all original tor this book). Nearly 100 Tables (many at special value), Foldine 
Plates, Scale Drawings, Curves and specially made Photographic reproductions. 
This book is the most comprehensive work ever published on the important subject of the Design, 

Construction and Application of Electric Cranes and Hoists. It is the first Volume of a complete 
Manual on Lifting and Hauling Machinery. Careful attention is given to the question of the electric 
equipment of cranes, and the treatment is such as to be readily understood by those engineers, designers 
and draughtsmen whose knowledge of heapy electrical engineering is limited to elementary principles. 
In the chapter de'loted to electrical equipment, motors, electro·mechanical brakes, controllers, collectors 
switchgear and wiring are considered. A large number of wiring diagrams are included, and safety 
devices of approved construction are described. The important question of the rating of motors for 
intermittent service is considered at length, and keeping in mind the needs of mechanical engineers, 
practical information takes the place of theoretical discussion. Many fully worked out examples are 
given in connection with the section on structural steelwork, and constants of the utmost value to the 
consultant and to the designer are included. Dimensioned working drawings of cross-girders, gantries, 
jibs, pedestals and superstructures characterise the section 00 the structural part of cranes, as also do 
the typical specifications of work of the highest class. The question of the power required to drive 
cranes and crane mechanisms is considered in detail, and several examples are worked out. Special 
attention is given to mechanical equipment, and a large number of constants and design coefficients 
are included. The design, construction and arrangement of mechanical brakes also receive adequate 
treatment. Considerable space is devoted to overhead cranes, to gantry cranes and to jib cranes, and 
the examples selected represent the most recent practice. The many special cranes and crane systems 
used in shipyards and in steelworks are described in detail, and the drawings of the British, German and' 
American built cranes will be invaluable to designers, constructors and users. 

There are 15 Chapters, and the following is a synopsis of the Contents: Chapter 1., Introductory­
Chapter 11., Electric Equipment-Chapter 111., Structural Steelwork-Chapter IV., Power required to 
Drive Cranes-Chapter V .. Mechanical Equipment-Chapter VI., Crane Arrangements-Chapter VI!., 
Arrangement of Crane Mechanisms-Chapter VIII., Design of Crane Mechanisms-Chapter IX., 
Overhead Travelling Cranes and Gantry Cranes-Chapter X., Jib Cranes-Chapter XI., Building Slip 
Equipments-Chapter XlI., Fitting·out Basin Cranes-Chapter XlI I., Steelworks Cranes-Chapter 
XIV., Specifications-Chapter XV., Properties of Sections and Conductors. 

Carter-MOTIVE POWER AND GEARING FOR ELECTRICAL 
MACHINERY: A TrAatise on the Theory and Practice of the Mechanical Equipment 
of Power Stations for Electric SupplY, and for Electric rraction. Rythe late E. Tremlett 
Carter, C.E., l\l.I.E.E. 6.~o pages, 200 Illustrations, Scale Drawings and Folding 
Plates. and over 80 Tables of En~ineerin~ Dat'l. In one volume. New edition, r~vised 
by G. THOMAS-DAVIES. Now Ready. Pric" 6 •. 6d. nett, post free 7S. 

Part I.-Introductory. Part n.--Tbe Steam Engine. Part III.-CTas and Oil Enl(ines. 
Part IV.-V{ater Power Plant. Part V.-Gearing. Part VI.-Types of Power Stations 

Cooper-PRIMARY BATTERIE~: THEIR CONSTRUCTION 
AND U!'E. Hy 'V. R. Cooper, iII.A. Fully Illustrated. Price 10 •• 6d. nett. 

AUt/Hit'S Preface-Extrc:ct,-Primary Batteries form a subject from which much has heen 
hoped, and but little realised. Hut even so, it cannot be said that the advance has been small ; 
and consequently no apology is offered for the present volume, in which the somewhat scattered 
literature of the subject has bePD brought together, Recent years have seen important additions 
to the theory of the voltaic cell, and therefore a couslderable number of pages have been devoted 
to this part of the subject. although it is impossible to do more than give a superficial sketch of 
the theory in a volume like the present. \\.rith regard to the practical part of the subject, this 
volume is not intended to be encyclop<edic in character; the pbject has been rather to describe 
those batteries which are in ~eneral use, or of particular theoretical in.terest. As far as possible, 
the Author has drawn on his personal f"xperience. in giving practical results, which, it is hoped, 
will add to tne usefulness of the book. Owing to the importance of the subject, Standard Cells 
have been dealt with at some length. Those cells, however, which are no longer in general use 
are not described; but recent work is summarised in some detail so as to give a fair idea of our 
knowledge up to the present time, It has also heen thought well to devote a chapter to Carhon· 
Consuming Cells. 

Cooper-See" THE ELECTRICIAN" PRIMERS, page 8. 
Dawson-ELECTRIC TRACTION ON RAILWAYS. By Philip 

Dawson, AI.lnst.C.E., :M.I.E.E., author of "Elpctric Tramways and Railways," and 
"Th~ Engineering and Electric Traction Pocket Book." r,ooo pages, oyer 600 illu~tra­
tion .. (nearly all original); roval Bvo. IIandsoOlely bound. Price 25S. nett, postage 6d. 
U.K. IS. 4d. abroad. 

This book deals entirely with the application of electric traction to'railways,.-jls distinguished 
from tramways. All the calculations necessary to determioi the size and type of motor required 

) 
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under any ~iven circumstances are carefully gone into, and are such as are used in actual practice. 
The jmpoTtant question Df the caJculation of motor-driven axles is also considered in detail, and 
a complete example worked out. The impedance of single-phase lines equipped with overhead 
conductors is carefully gone into, and actual examples given to show how any quantity can be 
ascertained beforehand for any given system. The question of the calculation and construction 
.f catenary suspension for single-phase railways is fully worked Qut, and examples of different 
fonns of construction given. An easy, simple and elementary theory of the single-phase motor 
ha.s been sJ?ecially prepared for this book, so as to explain, as clea.rly and simply as possible, the 
principles Involved in its construction and operation. Special attention is given to practical 
example3 in connection with the construction of trucks and car bedie.;;. llultiple unit control 
~oth for continuous and alternating currents, is fully gone into, and diagrams for all the most 
!mp.ortant constructions are given. as well as illustrations of speciaJ details. Care ul attention 
IS gIven to theoretical and practical considerations in connection With the de~ign and construction 
?f third rail, and all the most important methods hitherto adopted are amply described and fully 
Illustrated. A chapter is devoted to electric locomotives, both continuous and alternating 
current, designed for all c1asses of service, and this chapter is very fully iJlustrd.ted with exampJes 
of work actually carried out. A limited al\lOunt of ~'pace is devoted to the most important and 
general features connected with Ihe de;oign and cons~rtIction of power stations and sub~stations, 
and general details. To the subject of accumulator ~r~tion {or railways all necessary space has 
been accorded. Considerable attention is given to !~n~ncial detailS and estimates as regards 
working: costs, maintenance costs, and all the numerous financLtl detaiIs required for the 
successtul operation of the electrified line. The wlk has been prepared on the basis that the 
reade~ is.acquainte~ with the princ;:iple~ underlying lecftical engineering data as wen as with 
the ~nnc,ples of railway cono;truction and apparatus,: and the book is tntended to supply that 
special knowledge, both practical and theoretical, which is essential to every engineer who has 
elther to equip or operate ele~tric railways. I 

Dick and: Fernie-E~ECTRIC ~1AINS, AN~ DISTR~BUTING 
SYSTEMS. By J. R. Dick, B.Sc., 1I1.1.E.E., and E. Ferme, A.1I1.I.C.E., A.l\I.I.E.E. 
FuJJy illustrated. Price lOS. 6d. nett. ' 

The authors have dealt with the subject in such a way ,that engineers and designers of underground 
cable systems will have available, in a convenient form for'reference, sufficient information. I t is also 
hoped that the book will prove helpful to students, as well a~to engineers and contractors, whose require 
ments, especially from the pointbf view of design, have been primarily considered. 

CONTENTS. \ 
Part I.. The Design of Cable Systems and the Calculation of Conductors. . 

Chapter I., Introductory; Principles of Network Desig~hapter 11., Calculation of Distributors 
--'Chapter I q., Association of Distributors and Feeders-Ghapter IV., Design of Feeders-Ghapter V., 
Special Types and Arrangements of Feeders-Ghapter VI., Heating of Cables-Ghapter VII., 
Network Analysis-Ghapter Vlll., Power Networks-Chapter IX., Three-Phase Networks-Ghapter 
X., Alternating and Polyphase Networks-Ghapter XI., Atbormal Pressure Rises on H.-T. Alter­
nating,Circuits.-Ghapter Xli., E.H.T. and H.T. Systems, Supply in BUlk. 

Part II., The Installation and Maintenance of Cables and Cable SYstems. 
Chapter I., Construction and Properties of Cables-Ghapter 11., Testing of Cables-Ghapter 111., 

Electrolysis on Underground Systems-Ghapter IV., Electric Osmose on Underground Systems­
Chapter V., Causes of Faults, Measures for Preventing them-Gliapter VI., Cable Ducts and Troushs­
Chapter VI I., Choice of Cables and Methods of Laying-Ghapter" VIII., Laying of Cables and Ducts­
Chapter lX., Records of Mains and Allocation of Costs-Ghapter X., Earthing, Locating Earths and 
Earth Indicators-Ghapter XL, Cable and Jointing Accessories-Ghapter Xll., Joints, Boxes, Discon­
necting Boxes and Pillars-Ghapter Xlll., Costs of Cables and Installation of Cables. 

Down-" THE ELECTRICIAN" HANDY COPPER WIRE 
TABLES AND 1'0RMULA': FOR l<VERYDAY qSE IN I!'ACTORJES AND 
WORKSHOPS. By P. B. Down, Wh.Ex., A.M.I.M.E. \ Price 2S. 6d. nett. 

Eck-LIGHT, RADIATION AND ILLUMINATION. From the 
German of Panl Hogner. Transla·ed by Justus Eck, M.A.,-'lII.I.E.E., &c. Fully Illus­
trated. Price 65. nett. In preparation. 

The important subiect of Light, Radiation and Illumination is dealt witb by 1\1 r. Hogner 
in a very complete way, and the student. as well as the engineer and manufacturer, will fiud llr. 
Eck's translation of Mr. Hugner's excellent scientific and literary work of the greatest value in 
<connection with this subject. Both author and translator have made the I subject their special 
study for many years . 

.. THE ELECTRICIAN" WIREMAN'S POCKET BOOK AND 
ELECTRICAL CONTRACTOR'S HANDBOOK-See ROllINSON (A. W.) and 
WARRILOW (W. E.), p. II. 

Ewing-MAGNETIC INDUCTION IN IRON AND OTHER 
METALS. By Sir J. A. Ewing, F.R.S. 382 pages, 173 Illustrations. Third Edition, 
Second Issue. Price lOS. 6d. nett. 

Synopsis of Co"tenis.-After an introductory chapter, which attempts to explain the 
,fundamental ideas and the terminology, an account is given of the methods which are usually 
employed to measur.=, the magnetic quality of metals. E:¥.amples are then quoted, showing the 
results of SQch measurements for various specimens of iron, steel, nickel and cobalt. A chapter 
on Afagnetic Hysteresis follows, and then thp. distinctive features of induction by very weak and 
by very strong magnetic forces are separately described, with further description of experimental 
methods, and with additional numerical results. The influences of Temperature and ot Stress are 
discussed. The conception of the Magnetic Circuit is then explained, and some account is given of 
-e~periment$ which are best elucidated by making use of this essentially modem method of treatment .. 

"THE ELECTRICIAN" PRINTING & PUBLISHING COo, LTD., 
I, • and 3, Salisbury Court, Fleet Street, London. E.C. 

'. 
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Fisher and Darby-STUDENTS' GUIDE TO SUBMARINE 
CABLE TESTING. By H. K. C. Fisher and J. C. H. Darby. New "nd Enlarged 
Edition. Fully Illustrated. Price 7S. 6d. nett, post free; abroad, 8s. 
The authors of this book have, for some years past, been engaged in the practical work of 

Submaline Cable Testing in the Eastern Extension Telegraph Company's service, and have em­
bodied their experience in a Guide for the use of those io the Telegraph Service who desire to qualify 
themselTes for the examinations which the Cable Companies have recently instituted. To those 
desirous of entering the Cable Service ~lessrs. Fisher and Darby's book is indispensable, as i, 
is now necessary for probationers to pass these examinations as part of the qualification for service. 

A ..aI.able set of Questions and Answers is added to the New and Enlarged Edition. 

Fleming-ELECTRICAL LABORATORY NOTES AND FORMS. 
Arranged and prepared by Prof. J. A. Fleming, M.A., D.Sc., F.R.S., lite. 

This important ~erIes of Notes and Forms for the use of Students in Uni"ersity and other 
Electro-technical Classes has a world-wide reputation, and many thousands of copies have bee. 
sold. From time to time, as considered desirable, the Notes and Forms have heen corrected or 
re-written, but the original divisions of the forty Forms into U Elementary" and II Advanced" 
has hitherto been observed. At the same time it is realised that the time has come for additions 
to be made to the original Set, and Dr. Fleming has written Ten Additional Notes and Forms 
(Nos. 41 to 50). It should be remembered that the numerical order observed in the above list has 
no relation to the difficulty or class sequence of the exercise, but is simply a reference number for 
cODvenience. The Subjects of the .additional Notes and Forms are;-

No. SUBJECT. No. SUBJECT. 
I. The Exploration of Magnetic Fields. 26. The Standardization of an Ammeter by 
2. The Magnetic Field of a Circular Current. the Potentiometer. 
3. The Standardization of a Tangent Galva· 27. The Determination of the 1fa~netic Per· 

nometer by the \Vat~r Voltameter. meability of a Sample.f Iron. 
4- The J\1 e.-'lSllrement of EJectrkaJ Resistance .28, The Standardization .f a Hjgb Tensjon 

by the DiTided Wire Bridge. Voltmeter. 
5. The Calibration of the Ballistic Galvano· 29. The Examination of an Alternate Current 

meter. Ammeter. 
6. The Determination of :Magnetic Field 30. The Delineation of Alternating Current 

Strength. Curves. 
7. Experiments with Standard ~iagnetic 31. The Efficiency Test of:it Transformer. 

Fielrls 32. l'he Efficiency Test of an Alternator. 
8. The Determination of the l\1agnetic Field 33. The Photometric .Examination of an Arc 

in the Air Gap of an Electromagnet. Lamp. 
9. The Determination of Resistance with the 34. The j).1easurement of Insulation and High 

Post Office Pattern \Vheatstone Bridge. Reshtance. 
10. The Determination of Potential Differ~ 35. The Complete Efficiency Test of a 

ence by the Potentiometer. Secondary Battery. 
II. The l\le::tsurement of a Current by the 30. The Calibration of Electric :.\Ieters. 

Potentiometer. 37. The Delineation of Hysteresis Curves of 
12. A~Complete Report on a Primary Battery. Iron. 
13. The Standardization of a Voltmeter by 38. The Examination of a Sample of Iron for 

the Potentiometer. Magnetic Hysteresis Loss. 
14. A Photometric Examination of an Incan· 39.. The Letermination of the Capacity of a 

descent Lamp. Concentfic Cable. 
IS. 'The Determination of the Absorptive 40. The Hopkinson, Test of a Pair of Dynamos. 

Powers of Semi~ 1 ransparent Scret::ns. 41. Determination of Dyn~mo Efficiency by 
16. The lletermination of the Reflective Routin's Thlethod. 

Power of Various Surfaces. 42. Separationot Hysteresis and Eddy Cur-
17. The Determination of the Electrical Effi~ rent Losses in Continuous~Current 

ciency of an Electromotor by the Cradle Dynamo Armatures. 
Method. 43. Efficiency Test of Two Equal Trans-

IS. The.Determinationof the Efficiency of an formers by the Differential (Sump .. 
Electromotor by the Brake Method. ner's) l\IIethod. 

19. The Efficiency Test of a Combined 44. 1feasurement of the Efficiency and 
IVlotor~Generator Plant. Power Factor of a Polyphase In-

20. Testofa Gas Engine and Dynamo Plant. duction l\Iotor by the l,Vattmeter 
21. The Determination of the Electrical Re~ Method. 

sistivity of a Sample of .;\Ietallic 'Vireo 45. Determination of the Characteristic 
22. The tiIeasurementof Low Resistances by Curves of Dynamo Machines. 

the Potentiometer. 46. The Absolute 1\Ieasurement of Capa· 
23. The Measurement of Armature Resist- city. 

allces. 47 .. The l\Ieasur;ement of Inductances. 
24. The Standardization of an Ammeter by 4~. 'The Test of'a Rotary Converter. 

Copper Deposit. 49. The Parallelisation of Alternators. 
25. The Standardization of a Voltmeter by 50. The Examination of an Alternating-

the Potentiometer. "Current l\lotor. 
These" Electrical Laboratory Notes and Forms" have been prepared to assist Teachers, 

Demonstrators and Students in Electrical Laboratories, and to enable the Teacher to economise 
time. They now consist of a series of 50 Exercises in Practical Electrical Measurements ana 
Testing. For each of these Exercises afour·pageReport Sheet has been prepared, two and some­
times more pages of w~ich are occ~pied With a c:;ondensed account of the ~heory and p:actical in .. 
structions for performmg the partIcular Expenment, the other pages being ruled up lD lettered 
columns, to be lilled in by the Studen t with the observed and calculated quantities. Thes .. 
Exercises are perfectly general. and can be put into practice in any Laboratory. 

Each Form is supplied either singly at· 4d. nett, or at 35. 6d. per dozen nett (assorted or 
otherwise as required) ; in Sets of any Three at IS. nett; or the Complete Set of 50 Exercises,. 

"THE ELECTRICIAN" PRINTING & PUBLISHING CO., LTD., 
I, 2 and 3, Salisbury Court, Fleet Street, London, E.C. 
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price 125. 6d. nett, or in a handy Portfolio, 145. nett, or bound in strong Cloth Case, price I5s. nett, 
Spare Tabulated Sbeets for Observations, price Id. each nett. Strong Portfolios can also be 
supplied, price IS. 6d. each. The best quality Foolscap Sectional Paper for Drawings (16in~ by 
13in.) can be supplied, price 9d. per dozen sheets nett. II. 

A Sample Copy of anyone of the Notes and Forms will be sent post free to a.y Teaching 
Establishment, or to the Professor or Demonstrator of a Class for Electro-Technology, A complete 
Prospectus will also be sent post free on application. 
N.B.-A limited number of the first 40 of the NOTES AND FORMS, set out on previous page, 

can be supplied in a smaller size (IO! by 8), hound in strong cloth, price 6s. nett, post free. 

Fleming-THE ALTERNATE CURRENT TRANSFORMER 
IN THEORY AND PRACTICE. By Prof. J. A. Fleming, M.A., D.Sc., F.R'£., 
Vol. 1. New Edition-Almost entirely Rewritten, and brought up to date More' 
than 600 pages and 213 illustrat,ons. I2S. 6d. post free; abroad, 13S. Vol. II. Third issue .. 
More than 600 pages and over 300 illustrations, 125. 6d post free; abroad, 135. 

Since the first edition of this Treatise was published, the ftudy of the properties and appli­
cations of alternating electric currents has made enormous progress. • . • . The Author has, 
accordingly, rewritten the greater part of the cbapterc;, and avail~d himself of various criticisms, 
with the desire of remoying mistakes and remedying defects of treatment. In the hope that this 
will be found to render the book still llse'ful to the increasing numbers of those who are practically 
engaged in alternating.current WOT k, he has sought, as far as possible, to avoid academic methods 
and keep in touch with the necessities of the student who has to dea.l with the subject not as a 
basis for mathematical gymnastics but with the obiect of acquiritlg practically useful kBowledge, 

I 

Flemi,ng-A H_t\NDBOOK FOR THE E~Ef=TRICAL LABORA~ 
10KY AND lESTING KOOM ByDr. J. A. ~lem'fg, M.A., F.R.S.,M.R.l" I!cc. 
VoJ. I., price I2S. 6d. nett, post free I3S. Vol. 11., I4s. nett. 

This Handbook has been written especially to meet the requirements of Electrica 
Engineers in Supply Stations, Electrical Factories and Testing Rooms. The Book consists of a 
series ot Chapters each describing the most approved and practical f methods of conducting some 
one class of Electricall\lea5urements, su~h as those of Resistance, Electromotive Force, Current, 
Power, &c., &.c. It does not contain merely an indiscriminate colle~tion of Physical Laboratory, 
processes without regard to suitability for ~ngineering 'Vork. '~The Author has brought to 
its compilation a long practical experience of the methods describea, and it will be found to be a 
digest of the bes~ ~xperience in Electrical Testing. The Volumes ,'contain a useful Chapter on 
the Equipment' ot .Electrical Laboratories and numerous fables of Elhctrical Data. 

SYNOPSIS OF CONTENTS. 

Vol. I. 
Chapter I.-Equ'ipment of an Electrical Test· 

ing H.oOIn. 
II.-The 12\Ieasurement of Electri'cal 

Resistance. 
" 111.-The l\leasurement ot Electric 

Current. 
IV.-The J\lea5urement of I-L~I.F. 
V .-The~1:easuremen t of Electric Power. 

Vol. II. 
Chapter I.-The Measurement of Electric 

Quantity and Energy. 
II.-The Measurement of Capacity 

and Inductance. 
HL-Photometry. 
IV.-l\Iagnetic,and Irot!l Testing. 
V.-Dynamo, {~l otor and Transformer 

Testing. 

Fleming-HERTZIAN WAVE WIRELESS TELEGRAPHY: 
A Reprint of a series of article'S in the" Popular Science Montfuy," based upon Dr. 
Flem.jng's Cantor Lectures before the Society of Arts, I903. BY'~\' J. A. Fleming, 
F . .K.S. 108 large 8vo. pages, fully illustrated. 3S. 6d. nett. 

Fleming.-ELECTRIC LAMPS AND ELECTRIC IGHTING. 
By Prof. J. A. Fleming-, M.A., D.Se., F.K.S. Second Edition. Very fu1ly illus­
trated, handsomely bound, on good paper, price 6s. nett. 

Flemiqg-THE CENTENARY OF THE ELECTRIC CURRENT. 
1799-1899. By Prof. J. A. Fleming, F.R.S. With Illustrations of early apparatus and 
interesting Chronological Notes. In neat paper'covers IS. nett, post free IS. 3d. 

Fleming-THE ELECTRONIC THEORY OF ELECTRICITY. 
By P(of. J. A. Fleming. l\I.A., D.Sc., F.R.S. Price IS. 6d. post free. 

Fynn-THE CLASSIFICATION OF ALTERNATE CURRE~T 
MOTORS. By V. A. Fynn, 1I1.I.E.E. Fully lllustrated. JS. nett. 

Geipel and Kilgour-A POCKET·BOOK OF ELECTRICAL 
ENGINEE.RING }<,ORMULlE. &c. By W. Geipel and H. Kilgour. Second Edition. 
800 pag~s. 75. 6d. nett; post free at home or abroad, 75. od. 

With the extension of all branches of Electrical Engineering (and particularly the heavier 
branches), the need of a pub1ication of the Pocket-Rook style dealing practically therewith. 
increases j for while there are many such books referring to l\lechanical Engineering, and several 
dealing almo'st exclusively with the lighter branches of electrical work, noneof these suffice for the 
purposes of the numerous body of Electrical Engineers engaged in the application of electricityte 
Lighting, Tr~ction, Transmission of Power, ~retallurgy, and Chemical Manufacturing. 

"THE ELECTRICIAN" PRINTING & PUBLISHING CO., LTD" 
I, 2.and 3, Salisbury Court, Fleet Street, London. E.C. 

~ 
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"THE ELECTRICIAN" PRIMER: 
By Ya:rl.ou.s .A.u.~h.o.,s. [COPYRIGHT. 

Edited by Mr. W. R. COOPER, M.A., B.Se., M.I E.E. . 
Each Primer is complete in itself and gives a clear insight into the subject dealt with. 

There are, in all, over ~O PRIMERS in this Collection. The complete set comprises over 1,000 pag 
l1.nd (approximate1v) 550 illustrations, the greater portion specially drawn and made for these , 
nmes, and consequently Copyright. Following is a list of the subjects dealt with :-

Vol. I. TH EORY (25 VOl, II. Price 6s. nett. (For Price 0/ Vol. III. Price 4s. 6d. nett. (For I 
Prime,s.) Price 8s. 6d. nett. a/single Copies see below.) 
(For price 0/ Single Copies Single Copies Bee below.) 
se8 below.) 

~: ~:;J!~~r:~Eli~:~y.~g::ent I=! ELECTRIC TRACTION, 

~: ~\:~I~~'rJnit'::.. ~\ ELECTRIC LIGHTING and 
6. Ourves and their Uses (4) 
6. Primary Batteries .. (7) 
T. Arrangement of Batteries (S) 

Electrolysis" • • . • (1) 
9. Secondary Batteries .. (10) 

10. Alternating Currents ,. (4) 
11. Lines of Force ., • • • . (9) 

(81 Primers.) 

ELECTRIC POWER 

TELEGRAPHY, 
TELEPHONY, 
ELECTROLYSIS and 
MISCELLANEOUS 
APPLICATIONS OF 
ELECTRICITY. 

HI. M~~~~tie:~ft~~~ ~~gnetic (4) 25 JlvlIttmos ttnd Direct Current Motors {SJ (25 Primers.) 

It:l~~t~~fi\e::s~nng 'instiu- (ll) 26: Aiir~~~~~rs and ~:tel'n~te-Curre~~ (121 Telegrllphy:-
menta.. ,. ,. ,,(17) 27 Tlal\sformers ann converters,. (1~/ 56. Elements ot Laud. Submarine and 

15, Electric~ll\leasurem"nt8 .. (14) 28: Testing Ii.:Jectl'lCl\l J\lachlllcry .. .• (2) Wireless 
16. ElectriCIty Meters DIrect Cur- 29. Malmgement ot Dynamos and Elec- (2)~. R~,~~1~-6~lI're;;t. WO;'king' 
18.1.. ~tt~) (Ait'ernatinc v;irrent) Hg~ 30 EI~~~r~~~lt:.~:~d 'Cables .. .. (5) 5P. lliplex H,nd Quadnlplp,x ,. 
11. The Induction Coil (2) 31: Underl;roulld lbins .. (7) 60. Multiplex .' .. .. ., •• 
18. Condensers.. (2) 82 Switchboards.. (12) 61. Autoillatic Telegraph Apparatus 
19. InfiuenceMachines.. .. (4) 33' ~witotlhoard Devices .... (22) 6\\'heatsLone Transmitter, ~uto. 

r1: f~r:t'i::;i~:e~~l~~raPhY ~~))~: ~I:~~~~ ~,;.~!:~t~~r~~i~fll1g~er (~~ m~~~oJt~~~r:i~~i~~neAc~gie~)ran.~~ 
22. Thermop~e8 ._. ," (4) 36. Tramway Tl'Rction by TROLLEY (17) 62, Cahle Statiolls: Ge·.ern.) Working and 

:: t~!~::~~0a~dE4:t\r::l~: {3~ ~: i!::~:::i:~~ng~~; ~~~~~~i coii~ If,} 63. I.a~\~~.r~~ilti~1~1~~1eYt~pair ot Sut; 
TACT.. .. .. .. .. .. (8) marme Oahles .. • _ 

In addition to over Eighty 39. Tramway Traotion by ACCUMULJ.- 6~. Testing ~Ilbmarine Cables 

Primers comyrised in the three 40. El~~~·rO ·itai1~~.vs"':'Stlrb~rbR;l· Line; ~J~~: I:~f~~~l'~~g~p~l~ine Const~~otton 
volumes, 801 upon carefully 41. }O;lectr1o Automobiles .. •• .. (It6

7
', 67. w~~e~e·~~iT!~~1rnpl;; 

selected SUbjects of both scien· 42. Electric Ignition .. 
tifle and Industr~a.l interest, tl: ~~C:L~~s~:l1 .~am~~ :: :: .. (~~~ 7elephony:-
each volume contains an a.mple 45. Street lighting .. .... (3' 68. The Telephone .. 
Glossary of Electro- 46, Honse Wiring tor Eleotric Ltg'ht ., (7) ~'t)·. :rl'eelleePpll,'Oonnee ~extC'I'.n.·e·. .. 
Technical Words. 47. Electric Driving in lraotorle$ and D 

Terms and Phrases. Elec~rio Cranes.. .. .. •• g~ ~k 1~~~r~i~nfi~\nVttu'rig aitd I;'tern~i 
to aid the Student, Artisan and ~: ~l:~~l~l~f~~s' :: :: :: :: (-l 'jelephone Wiring 

~::i~~ ~~:r ~~:,~~~od~ft fi: ~i~:'Yl~~~~~:nt ol·illec;;iclty·Oen· ... (10) MiscelJllDeous,-
with. Each individual Primer 52 G~':~~8 ~Wt1°n~nes (4) 78. l'~lectrlc .... ef\ting & Cooking 
is followed bye. List of Suitable 53: Producer Plant=-.. .. .. .. Ht~ f~: ~{:~f~l~ ~~e~~il~~s:: .. 
Books, &c., to be consulted 54. Comparative AdvRntageS of Steam ;6. Elect.-o .. Oepositioo.. •• 
where the study of any par' a;ld Pr:oduoer Gas fur IJower ii. Inrtnstrial Klee roIysis .. 
ticnlar subject is desired to be 55. Delsf~~i;~l~~d Estiinatit;g tor' Sm~l (-J ~~: tr~c~'I~I!~~ki~g:: :: .. 
extended. Installations.. (-l SO. Blook Sign!\lling on Railways,. 

(The figures in parentheses indicate the numb81' of Illustrations.) 

1 
Price ~d. ea.ch, post free. S. i;x copies of any. one Primer post free for 18. 2d., 12 copies 28., 25 copies; 
60 copIes 78. Gd., 100 copies 148. Or 5U copies of the Primers assorted (not le"s than 6 of any , 
Primer) for 9s.; or 100 copies of the PrImers assorted (not less than 12 of a.ny Primer) for 168. I 

Larger numb81'S by arrangement. 

AN ADDITIONAL VOLUME IS IN PROGRESS . 
.. THE ELECTRICIAN" PRIMERS are Published 

In ONE VOLUME, cloth,price lOs. 6d.nett(BH:~t,) { Vol. 1. price 3s. 64. I 
or Vol. II. ditto 6... Od. J 

In THREE VOLUMES, price 12s. 6d. nett,tomplete Vol. III. ditto 4s. 64. J 

Postage 9d extra. (If sent by post, 3d. extra per volul 
And in separate form 80S above described. 

Of all Booksellers ",nd AgentB at Horrw and Abroad, or d.rect from 

"THE ELECTRIOIAN" PRINTING & PUBLISHING COMPANY, Ltl 
1, II a.nd a, SALISBURY COURT, FLEET S'r.ItEET, LONDON,ENGfAND. 



( 9 

Gerhardi-ELECTRICITY METERS, THEIR CONSTRUCTION 
AND MANAGEMENT. A Practical Manual for Central Station Engineers, Distri­
buting Engineers,and Students. By C. H. W. Gerhardi. 8vo. Fully illustrated. 9S. nett. 

The Author 01 thi~ valuable Practical Manual on the Management of Electricity Meters 
has had many years' experience with Electricity :Meters as chief ot the Testiog Department ot the 
largest electricity supply undertaking in the United K-ingdom. lIT. Gerhardi's intimate acquain. 
t~nc<:with tbe working of ail existJnl! meters on the market, and with the details of their construc­
tlOn, 15 a guarantee that the book will meet the requirements of those engaged in work in which the 
Electricity Meter forms an essential part. 

Goldschmidt-ALTERNATING CURRENT COMMUTATOR 
MOTORS. By Dr. lng. R. Goldschmidt. Over 600 pages. Fully Illustrated, with many 
Tables and (;urves. 6s.6d. nett . 

. This work is divided into two parts. The first consists of a series of articles on Commutator Motors 
WhlC~ have been reprinted from The Electrician and revised and expanded by th~e author. The second 
part IS. also made up of articles which gives the result of the author's experie' on the Leakage of 
Induction Motors. The Treatise contains many Tables and Curves intended fa flte handy use of the 
designer of Induction Motors. f 
GOre-THE ART OF ELECTROLYTIC SEPARATION OF 

METALS. By Dr. George Gore. Over 300 pages, 106 illustrations. Pr'jce ~.os. 6d. postfree. 
, Dr: Gore's work is ot the utmost service in connection with all classes of electI1>lytic work con-

n~cted With the refining of metals. The book contains both the science and the art of the subject 
(both the theoretical principles UDon which thp art is based and the practical rul~ and details of tech­
D,ical application on a cpmmercial scale), so that it is suitable fprboth students~and manufacturers. 

Gore-E~ECTRO-CHEMISTRY. By Dr. G. Gore.. Price 2S. 
At the time wlttn this book first appeared no separate treatise on IIElectro-Chemistry 

existe~. in the Englis~ language, and Dr~ Gore, whose books on e]cctro·rq,eta1)urgy, electro­
depOSItIon and other Important branches of electro·technical work are known throughout the 
world, bas collected together a mass of useful information, arranged in consecutive order, and 
giving brief descriptions of the laws and general prioyiples which underHe Eleqtro-Chemistry. 

Hansard-TRAMWAY TRACTIVE' EFFORT AN;D POWER 
DIAGRA M. By A.G. Hansard. 2s.6d., post free in tube 3,.,mounted on linen, 5s.,post free. 

Hawkins-THE 'THEORY OF COMMUTATION.' By C. C. 
Hawkins, M.A., M.LE.E. Paper covers. 2S. 6d. nett. 

Heather-ELECFRICAL MANUAL FOR MINING ENGI-
NEERS. By H. J. S. Heather, B.A., M.I.C.E., M.I.E.E. Fully illustrated. Ready 
December, 19II. • 
In the series of lectures which form the basis of the work the Author has endea'Voured to 

impart such a kllowleoge of e1ectrical engineering as will enable resident engineer,s of mines and 
those in control of mining machinery to cope with any difficulties they may meet in the course of 
their work. The )ang-uage employed is clear, simple and direct, and the work should prove ex­
tremely useful to all those who are directly or indlrectly interested in mining plant, and particu­
larlyto those employed in the gold mining industry. 

Heaviside-ELECTROMAGNETIC THEORY. By Oliver Heavi-
side. Vol. I. Second issue. 466 pages. Price 12S. 6d., post free IJS. Vol. II, 568 pages. 
Price 12S. 6d. post free; abroad 13S. '\ 

Extract from P1'efac~ to Vol. I.-This work is something approaching a connected treatise 
on electrical theory, though without the strict formality usually associated with a trea~·se. The 
following are some of the 1eading points in this volume. The first chapter is introduct ry. The 
second consists of an outli~e scheme of the fundamentab of electromagnetic theory rom the 
Faraday-lIaxwelI point of view, with some small modifications and extensions upon lIhwell's 
equations. The thIrd chapter is devoted to vector algebra and analysis, in the form used by me 
in former papers. Jihe fourth chapter is devoted to the theory of plane electromagnetic waves, 
and, being mainly descriptive, may perhaps be read with profit by many who are unable to tack~e 
the mathpmatical theory comprehensively. I have included the application of the theory (In 
duplex form) to strahrht wires, and also an account of the effects of self-induction and leakage. 

Extract from Preface to Vol. II.-From one point of view this volume consists essentially 
of a detailed development of the mathematical theory of the propagation of pJane eJectro­
magnetic waves in conducting dielectrics, according to l\Iaxwell's theory, somewhat extended .. 
From another point of view, it is the development of the theory of the propagation of waves along 
wires. .Hut on account of the important applications, ranging from Atlantic telegraphy, through 
ordinary telegraphy and telephony, to Hertzian waves along wires, the Author bas usually 
pr~ferred to express results in terms of the concrete voltage and current, rather than the specific 
electric and magnetic forces belonging to a single tube of flux of energy. . • . The theory of 
the latest kind of so-cal1ud wireless telegrdphy (Lodge, l\larconi, &c.) has bee!1 somew~at 
anticip.lted, since the waves sent up the vertical wire are hemispherical, with their equatorI!ll 
bases on the ground or sea, which they run along in expanding. (See 26o, Vol.!.; a~so. ~ ~9J ID 
tbis volume.) The author's old predictions relating to. skin condllctio~, and to t~e posslblh.tles of 
long-distance telephony have been abundantly veT1£ed in a:lvancmg practlce; and hiS. old 
predictions relating to the behaviour of approximately distortionless circuits have also receIved 
fair support in the quantitative ohsf"rvation of Hertzian waves along wires. . 

With regard to Vol. III. of Mr. Oliver Heavisi~e's very important work on ~lectroma~net1c 
Theory, the Publisbers desire to state that Vol. III. lS approaching comple~lOn, and wlll be 
published early in 1912. It will be an exceedmgly valuable addition to the prevIous. volumes .. It 
will provide the means of solving many of the yroblem s which those engaged In p~act1cal electncal 
industria) operations are called upon to conslder, and it'will also be a work of mestimable value 
to the scientiSt. 

"THE ELE~TRICIAN " PRINTING & PUBLISHING CO., LTD. 
. I '2 and 3, Salisburytourt, Fleet Street, London E C. 
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Heaviside-" ELECTRICAL PAPERS." In Two Volumes. By 
Oliver Heaviside. Price £3 : 35. nett. . 

The first twelve articles of Vol. I. deal mainly with Telegraphy, and the next eight with the 
Theory of the Propagation of Variations of CUrrent along Wires. Then follows a series of 
Papers relating to ldectrical Theory in general. 

The contents of Vo1. II. include numerouS Papers on Electro-lfagnetic Induction and its 
PrQpagatioo, on the Self-Induction of \Vires. on Resistance and Conductance Operators and 
their Derivatives Inductance and Permittance, on Electro-Magnt>tic \Vaves, a general solution 
of lIaxwell's Electro-l\Iag-netic Equations in a Homogeneous Isotropic ~Iedium. Notes on Nomen. 
clature. on the Theory of the Telephone. on Hysteresis, Lightning Conductors, &c. 

These two V oiume5 are scarce and are not likely to be reprinted. 

Hickman-THE PRACTICAL WIRELESS SLIDE RULE. By 
Dr. H. R. Belcher Hickman. Now Read)'. 2S. 6d. nett, in envelope, post free, 25. 9d. 
In leather case 35., post frce JS. 3d. 

Dr. ReIcher Hickman's Practical \Vireless Slide Rule will prove an indispensable com­
panion to all who have calculatiflns to make in connection with 'Vireless Telegrapby, Telephony 
and allied subjects. The Slide Rule has been very carefully prepared, and has been approved by 
several of our leading wireless experts. The fullest directions are provided for using the rule. 

Houston-STUDIES IN LIGHT PRODUCTION. By R. A. 
Houston, M.A., Ph.D., D.Sc. It. preparalio1l. 

JehI-CARBON MAKING FOR ALL ELECTRICAL PUR-
POSES. By Francis Jehl. Fully illustrated. Price lOS. 6d. post free. 

This work gives a concise account of the process of making High Grade and otber 
Carbon for Electric Lighting, Electrolytic, and all other electrical purposes. 

CONTENTS. 

Chapter I.-Physical Properties of Carbon. 
IT.-Historical Notes. 
IlL-Facts concernin~ Carbon. 
IV.-The Modern Process of Manu-

factnrln~ Carbons. 
V.-Hints to Carbo'1 }.lanufacturers 

and Elt'ctric Light En2'ineers. 
VI.-A uN ew" }{aw !1aterial. 

" VII.-Gas Generators. 
.. VIII.-The Furnace. 

Chapter IX.--The Estimation of High Tem­
peratures. 

X.-Gas A nalvsis. 
XL-On the Capital necessary for 

starting Carbon \Vorks, &c. 
XII.-Thc 1Iianufacture of Electrodes 

on a Small Sca1e. 
" XllI.-Building a Carbon Fa<;tory. 

XIV.-Soot or Lamp Black • 
XV.-Soot Factories. 

Kennelly and Wilkinson-PRACTICAL NOTES FOR ELEC-
TRICAL STUDENTS. Laws, Units and Simple ~Ieasur;ng Instr~ments. By A. E. 
Kennelly and H. D. \Vilkinson. 320 pages, 155 illustrations. Price 6s. 6d. post free. 

Kershaw-THE ELECTRIC FURNACE IN IRON AND STEEL 
PRODUCTION. ByJohnB.C.K.ershaw,F.l.C. Fullyillustrated. 8vo. PriceJs.6d.nett. 

Kilgour-See GEl PEL AND KILGOUR. 
Lemstrom-ELECTRICITY IN AGRICULTURE AND HORTI-

CULTURE. By Prof. S. Lernstrom. With illustrations. Price JS. 6d. nett. 
The late Dr. Lemstr()m's work in connection with the Application of Electricity to 

Agriculture and Horticulture h~s attained world-wide recognition, ;lnd in lhe development, 
which this branch of Electrical Science "'-nd A pplication is undergoing Prof. Lemstrom's valuable 
.early experiments prove of the greatest service. The book is circulating in all parts of the world~ 
as it is realised that tb~re are gn"at possibilitie3 in front of us in regard to this great question. 

Livingstone - THE MECHANICAL DESIGN AND CON-
:-,TRUCTlO'l OF CO'IMUTAfORS. By R. Livingstone. Very fully iIIustrated_ 
Now Ready. Price 6s. nett. 

This book is intend,·d principally for draughtsmen and engineers ehgaged in the df'sign ot 
electrical machinery, but it wi I also b~ foun(} useful by students .... lhe two typps dealt with 
represent the most general pre<:ent-day practice in commutator construction, and will serve to 
show the pIinciples involved in design. 

Livingstone-LIVINGSTONE'S DIAGRAM FOR THE EASY 
CALCULATION OF ."HAFT A:'ID B":,A:U DEFLECTIONS. With fullv worked 
out examples for usc. No'w Read.,J'. On hard paper, price 2S. 6d nett i by post, in tube. 
2S. lod. On card, 35. nett; by post, In tube, 35 6d. 1:0 per cent. reduction on o'rder5 for 
6 copies; IS pt'r cent. for 12 to 20 copies; 20 per cent. above ~o copies up to 50; beyond 
50 33t per cent. 

This DiagrJ.ffi will be found indispensable to Draughtsrnen and Engineers whose work involves 
the calculation of Sharfe and Be::t.m deflections. A~ this class of calculation is almost universal in 
Draughtsmen s and Engineers' offices, it is anticipated by the Publishers that a large demand will arise 
for this time r.nd la ':lQur·savin~ devic.f'. 

Livingstone-THE MECHANICAL DESIGN AND CONSTRUC-
TJON Ob' GENERATORS. By R. Livingstone. Itt Prepan,tion. 
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Lodge-WIRELESS TELEGRAPHY.-SIGNALLING ACROSS 
SPACE WITHOUT WIRES. By Sir Oliver J. Lodge, D.Sc., F.R.S. New and 
Enlarged Edition. Very fully illustrated. Price 55. nett, post free 55. 3d. 

The new edition forms a complete Illustrated Treatise on Hertzian '''ave Work. The Fun 
Notes of the interesting Lecture de1ivered by tb~ Author before the Royal Institution, London, in 
June~ 1894. form the first chapter of the book. The second chapter is devoted to the Appilcation 
of Hert. \Vaves and Coherer Signalling to Telegraphy, while Chapter III. gives Details of other 
Telegraphic Developments. In Chapter IV. a history of the Coherer Principle is given. including 
Professor Hughes' Early Observations before Hertz or Branly, and the work of IV!. Branly. 
Chapters are also devoted to h Communications with respect to Coherer Phenomena on a Lar~6 
Scale," the H Photo-Electric Researches of Drs. Elster and Geitel," and the Photo-Electnc 
Researches of Prof. Ril(hl. 

Maurice--ELECTRIC BLASTING APPARATUS AND EXPLO­
SIVES, WITH SPECIAL REFERENCE TO COLLIERY PRACTICE. By Wm. 
Maurice. I\I.Nat.Assoc.of Colliery Managers, M.I.l\[in.E., A.M.l.E.F.. Price 8s. 6d. nett. 

The aim of this book is to prove itsell\ a useful work ot reference to Mine l\lanagers, 
En&ineers and others engaged in administra l'X'e occupations by affording concise information 
concerning the most approved kinds of appara' us, the classification and properties of explosives, 
an4 the best known means of preventing accid,'ents in th~ use ot them. The work gives not only 
an explanation of the construction and safe anpll'tation of blasting appJiances, tbe properties of 
explosives, and the difficulties and dangers inc4rreU in daily work, but it also serves as an easy 
introduction to the study of electricity-withou~ at'Jeast a rudimentary knowledge of which no 
mining official can now be considered adequatel~ tralned. Particular attention has been devoted 
to the probJem of safe shot firing in coal ruines~ and an attempt has been made to present the 
most reliable information on the subject that experience and recent research hayc made possible. 

Maurice-THE SHOT-FIRER'~ GUIDE: A Practical Manual on 
Blasting and the Prevention of Blasting ~ccidents. By \V. Maurice, M.I.M.E., A.I.E.E. 
JS. 6d. nett. 

This work covers the entire field of mining' work in collieries, quarries, &c., where shot 
firing is an essential part of the operations. the work bas been specially prepared in the 
popelaI' Question and Answer setting as a Guide Boo~ for the use of Colliery 1:1anagers Mining 
Students, Underground Qfficials, Quarry Owners 'and all interested in the safe application of 
EKplosives. ., The Shotfirer's Guide)' contains references to the latest res~arches into the Coal 
Dust question, incIuding br. Henry Payne's Paper before the Coal ~Iining Institute of America, 
Dr.)1neJl's Presidential Address to the British :Meaical Association. and the Experiments that 
are bping carried out by the :Mining Association of Great Britain at Alrofts. Such a book will 
be indispensable alike to busy mine managers. whose reading time is limited, and to students 
and workmen who realise the necessity for making themselves thoroughly aufait with one of the 
most difficult of mining problems. A~collection of Examination Questions relating to Shot~ 
tiring is appended. .. 

Phillips-THE BIBLIOGRAPHY OF X-RAY LITERATURE 
AND RESEARCH. Being a carefully and accurately compiled Ready Reference Index 
to the Literature on Rontgen or X-Rays. Ed,ted hv C. E. S. Phillips. \Vith an.Historical 
Retrospect and a Chapter, "Practical Hints/' o~ X .. }{ay work by the Editor. Price 3S. 

Pierce-PRINCIPLES OF WIRELE~S TELEGRAPHY. By G, 
W. Pierce, M.A., Ph.D. 12S. 60. nett. 

Pritchard-THE MANUFACTURE OF ELECTRIC LIGHT 
CARBONS. By O. G. Pritchard. A Practical Guide to the Establishment of a Carbon 
Manufactory. .Fully illustrated. Price IS. 6d., post free IS. 9d. 

Raphael-THE LOCALISATION OF F&ULTS IN ELECTRIC 
LIGHT MAINS. By F. Charles Raphael. New Ed'!;jon. Price 7S. 6d. nett. 

Although·the' localisation of faults in telegraph cables h?\.s been dealt with fully in severa) 
balJd~books and pocket-books, the treatment of faulty electric h~ht and power cables has never 
been discussep. in an equally comprehensive manner. The conditions of the pro.blems are, 
however, very different in the two cases; faults in telegraph ca.bles,,~re seldom locahsed before 
their resistance has become low compared with the resistance of the cable "itself, while in electric 
light work the contrary almost always obtains. This fact alon_e entirely changes the method of 
treatment required in the latter case, anti it has been the Author's endeavour, by deaJing with the 
matter systematical1y~ and as a separate subject, to adequately fill a gap in technical literature. 

Raymond-Barker-THE TWO-TONE VIBRATING TRANS-
!lHTTER ANI) CABLE INDUCTIVE SIGN ALLING. By Edward Raymond-Barker. 
M.I.C.E. Fully illustrated. IS. nett; by post. IS. 3d. 

This book gives a Description of a Novel Telegraph;c Apparatus and Equal~Time ... 
Element System for Elrctro-Vibrating Telegraphic Working. 

Among the uses to which this Hook may be put, that of affording in Physical Lec~ure 
R()()ms interesting Examples HlustratingTheoretical Principles will be found worthy of attention. 

Robinson and Warrilow-"THE ELECTRICIAN" WIRE­
MAN'S POCKET-HOOK AND ELECTRICAL CONTRACTOK'S HANDBOOK. 
Compiled by A. W. Robinson and \V. E. Warrilow, A.M.LE.E. Fully Illustrated. 
5s. nett, bv post 5s. 3d. 

The following is a brief synopsis of the contents: Systems of Wiring; Wiring Diagrams, Typica 
Interior and Exterior Installations (Residences. Shops, Churches. Chapels, Public Buildings. Exhibitions, 
.&c.) I Temporary Wiring and Illumination; Testing and Testing Instruments; Wiring Rules; Notes 
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and Data on Illuminating Engineering; Metal Filament Lamps; Shades and Reflectors: Lanterns 
and Special Fittings; Arc Lamps and Accessories; Illumination Curves, &c.; Small Motors for Trada 
and Domestic Purposes; Erection and Maintenance of Steam, Gas, Paraffin and Petrol Engines and 
Water Turbines; Batteries and Switchgear; General Notes on Running of Plant, &c. 

Sayers-BRAKES FOR TRAMWAY CARS. By Henry M. Sayers, 
M.LE.E. Illustrated. 38. 6d. nett. 

A series of TaJuable articles on the general principles which should determine the design 
and choice of brakes for tramcars. Owing to the authar's extensive experience in the construction 
and working of tramways. This work should prove invaluable to engineers and managers of 
tramway networks and all who are interested in tramwc:lY management. 

Searle-ON RESISTANCES WITH CURRENT AND POTEN-
TIAL REGULATORS. By G. F. C. Searle, M.A., F.R.S. 2S, nett. 

Shaw-A FIRST·YEAR COURSE O~ PRACTICAL MAGNET-
ISM AND ELECTRICITY. By P. E. Shaw. B.A., D.Sc., Senior Lecturer and Demon­
strator in Physics at University College, Nottingham. Price 25. td.nett; 25. 9d. post free. 

The many small books on Elementary Practical Physics, which are suitable for schools or 
for univerSity intermediate students, all assume in the student a knowledge of at least the ru~ .. 
ments of algebra, geometry, trigonometry and mechanics. There is, however. a large and grow .. 
ing class of technical students who have not even this primitive mathematical training, and who 
cannot, or will not, acquire it as a foundation for physical science. They enter the labora­
tory and ask for an introduction to such fundamentals of the subject as most affect the arts and 
crafts. On the one hand. mere qualitative experiments are of Httle use to these (or any otbey) 
students; on the other hand, mathematical expressions are stumbling\.h10cks to them. ~m 
attempting to avoid both these evils. I have sought to make the experimental W01~~S quantitative 
as possible, yet to aToid matbematics. As novelties in such a work as this the ammetel"'~~ vah­
meter are freely introduced. also some simple applications of the subject-e.g., the telephoti~. 
telegraph, &c. There are three introductory exercises, six exercises on magnetism, twenty all 
electricity and six. on the applications. 

Soddy-RADIO-ACTIVITY: An Elementary Treatise from _the­
Standpoint of t"e Disintegration Theory. By Fredk. Soddy, M.A. Fully lllus.,..;red, and 
with a full Tahle of Contents and extended Index. 6s. 6d. nett. ~. 

Extractfrom Author's Preface.-In this book the Author havt~~lOpted to give a con~ 
nected account of the remarkable series of investigations which Uave followed M. Becquerel's 
discovery in 1896 of a new property of the element Uranium. The discovery of this new pro .. 
perty of self~radjance, or "radio~activitYI" has proved to be the beginning of a new sc)ence, in 
the development of which physics and chemistry have played equal parts, hut which, in the 
course of only eight years, has achieved an independent position. . . . Radio-activity has 
passed from the position of a descriptive to that of a philosophical scie'lce, and in its maio 
generalisatious must exert a profound influence on almost every other branch of knowledge. 
It bas been recognised that there is a vast and hithe.rto almost unsuspected store of energy bound 
in, and in some way associated with, the unit of elementary matter represented by the atom of 
Dalton. . . . Since the relations between energy and matter constItute the ultimate ground­
work of every philosophical science, the i1\fluence of these generalisations on allied branches of 
knowledge is a matter of extreme Interest at the present time. The object of the book has been 

. to give to Students and all those who are interested in any branch of science a connected account 
of the main argume!lts and chief experimental data by which the results have been achieved. 

TEMPERATURE COEFFICIENTS OF "CONDUCTIVITY" 
COPP~:R. Strongly hound in cloth, 2 •• 6d. nett. 

The compilers (Messrs. CLARK, FORDE and TAYLOR, the well-known consulting engineers) hav .. 
made fresh investigations of the temperature coefficient over the range of temperature to which Cables 
are usually exposed, and the results of their investigations are now published. 

TABLE I. givea the reist. at different temperatures when the Res. at 32·F.=1. TABLE II. gives 
the resist. at different temperatures when the Res. at W·F.= I. TABLE Ill. gives the resist. at different 
temperatures when the Res. at 75·F.= I: and TABLE IV. gives the log. reciprocals of coefficients in 
Tabla Ill. 
SHEET TABLE SHOWING LOG. RECIPROCALS OF COEFFICIENTS FOR COPPER 

RESISTANCES. At ,different temperatures from 32"F. to 8,·gOF. On strong 
cardboard,price- 6d. nett. 

Telephony-BRITISH POST OFFICE TELEPHONE SERVICE. 
An illustrated description of the Exchanges of the Post Office Trunk and l\J elropolitan 
Telephone Services, giving much intert"sting information concerning these Exchanges. 
How ready, 8vo, very fully Illustrated. Price 3S. 6d. nett. 

Wade-SECONDARY BATTERIES: THEIR MANUFACTURE 
AND USE. By E. J. 'Vade. Now ready. s06pages. 265 Illustrations. Price lOS. 6d. nett. 

In this work the Author d~als briefly with the Theory and very fully with tbe Chemistry, 
Desig-n. Construction and l-lanufaccure of Secondary Batteries or Accumulators. Prospectuses, 
post free, on application. 

The scope of Alr. 'Vade's important work cov~rs the whole class of apparatus embraced in 
the theory, construction and use of the secondary battery. The major portion of the book treats 
the accumulator purely from tue point of view of an appliance which fulfils an important and 
definite purpose in electrical engineering practice, and whose manllfacturc. use and properties 
must be understood just as fully as those of a generator Or a transformer. The ('oncluding 
chapter (X.) gives a complete description of an modern electrical accurnui;..tors. The book 
contains 265 illustrations and a very copious index. 
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Warrilow-See ROBINSON AND WARRILOW, p. I I. 

Weymouth-DRUM ARMATURES AND COMMUTATORS 
(THEORY AND PRACTICE). ByF. M. Weymouth. FullvIllustrated. Price 78. 6d. 
post free. 

Wilkinson-SUBMARINE CABLE-LAYING AND REP AIRING. 
By H. D. Wilkinson, "I.I.E.E., &c. Over 400 pages and 200 speciaHydrawn illustrations. 
Second Edition. Price 155. nett. 

This work describes the procedure on board ship when removing a fault or break in a 
submerged cable and the mechanical gear used in different vessels for this purpose; and consider&­
the best and most recent practice as regards the electrical tests in uSe for the detection and 
localisation of faults, and the various difficulties that occur to the beginner. It gives a detaiJed 
technical summary of modem practice in Manufacturing, Laying) Testing and Repairing a Sub­
marine Telegraph Cable. Th" testing seetig; and details of 'boardsbip practice have been preparedl 
~~~c~:.~bject and hope of helping men' ~he cahle services who are looking further into these 

Young-ELECTRICAL TE~tJNG FOR TELEGRAPH ENGI-
NEERS. By T. Elton Young. yery. fully illustrated. Price Ios.6d., post free IIS. 

l.bis book embodIes up~to-date theory ana practice in all that concerns everyday work oft 
the Telegraph Engineer. 

. GONTBNTS~ 
Chapter I.-Remarks on Testing Apparatus, Chapter VII.-Measurement of Inductive Capa-

u II.-l\leasurc01ents of Current, Poten.. city. 
tial & Battery Resistance. t " VII I.-Localisation at Disconnections. 

IlL-Natural and Fault Current.' IX.-Localisation of Earth and Con-
IV.-ltleasurement of Conductor R& tacts. 

sistance. X.-Corrections of Localisation Tests •. 
V.-Measurement of Insulation Re- XL-Cable Testing during Manufac-

sistance. " ture, Laying and \VorkiDg. 
VI.-Corr.cllons for Conduction and XIl.-Submarine Cable Testing dUring 

Insulation Tests. Localisation and RepairS. 

Woods-..tETHER: A Theory of the Nature of ..tEther and of its­
I Plaee in the Universe. By Hugh \Vooas, M.D., M.A.O., B.Ch., B.A. 8vo. Bound 

strong cloth. Price 45. 6d. nett, post free 45. gd. 

THE INTERNATIONAL TELEGRAPH CONVENTION AND 
SERVICE REGULATIONS. (Lisbon Revision, 1908.) The complete Official Frf'ncb 
Te1t with English Translation in parallel columns, by C. E. J. Twisaday (India Cf1ice. 
London). Geo. R. Neilson (Eastern Tele~raph Co .• London), and officially revised 
by permission of H.B.M. Postmaster-General. Cloth (foolscap folio), 6s. nett; (demy 
folio), 85. 6d. nett, or foolscap, interleaved ruled paper, 85. 6d. nett. Postage 6d.;: 
abroad,9d• 

~NTERNATIONAL WIRELESS TELEGRAPH CONFERENCE. 
BERLIN, '903. Full Report of the Proceedings at the Conference. Translated 
into Eng-lish by G. R. Neilson. Officially accepted by the Post Office Authorities. 
Bound Cloth. 6s. postage per copy 6d., ahroad IS~ 

INTE!~£\~,Ig~!~NOV!!~~~:~~h~~?n~~i!!~ICRad~~;;:!~!~J'!S!~ 
tion, Additional Undertaking, Final Protocol ana~eTvice Regulations in French and 
Engli,h. Officially accepted Translation into English of the complete Proceedings alo 

I this Conf~rence. This translation, which has been made by 1\.lr. G. R. Neilson, is pub. 
lished under the authority of H. B.M. Postmaster·General, and is accepted as official by 
the British Government Departments concerned. Strongly bound in cloth, ISS. nett;. 
leather, Iqs. nett. (lettered free). Postage per copy: U. K. 6d.; abroad IS. 6d. 

ELECTRICITY IN MINES.-Under the new Rules and Regula-
tions concerning the Use of Electricity in Mining Operations, it is compulsory thatl 
directions for the effective Treatment (If Cases of Apparent Death from Electric Shock be 
conspicuously placed in certain prescribeJ positions in the M.ines. 

A set of these DIRECTIONS, with illustrations showing the method of application,. 
accompani~d by PRECAUTIONS to be adopted to prevent danger from the electric current;, 
and INSTK UCTIONS for dealing with BROKEN ELECTRIC WIRES, is DOW ready. 

PRICES :-On paper, nino by 121in. .. •. 4d. each; 3s. 6d. per dozen. 
On card, ditto ..•• 8d." 6s.6d. 

Post free or carriage paid in each case. 

"THE ELECTRICIAN" PRIMERS. See complete list on p. 8'. 
A further volume of H The Electrician" Primers is in the press. The new volume will dea.­

exclusively with practical applications of electricity to industrial operations. 

Thompson-THE ELECTRIC PRODUCTION OF NITRATES 
FROM THE ATMOSPHERE. By Prof. S. P. Thompson, D.Se., F.R.S. Priee 2s. 6d. nett. 
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Portraits-STEEL-PLATE PORTRAITS. Price IS. each; post 
free on Roller, IS. 2d. India mounts IS. extra. Or framed in neat Black Pillar or Brown 
Ornamental Frames, price 4S. 6d.; carriage paid (U.K.) 5s. If with mounts IS. extra. 

LORD KELVIN. PROF. W. E. AVRTON. *MrCHAEL FARADAY. 
SIR WILLIAM CROORES. DR. TOHN HOPKINSON, M.A. *\VILLOUGHBY SMITH. 
SIR OLIVER J LODGE. SIR )OS,.PH WILSON SWAN. SIR JAMES ANDERSON. 
HERMANN VON HELMHOLTZ. WERNER VON SIEMENS. CYRUS W. FIELD. 
LORD RAYLEIGH. [F.R.S. SIR 'V ... SIHMENS SiR W. H. PREECE, K.C.R. 
PROF. SIR ]. J. THOMSON, ALEXANDER SIEMENS. SIR HENRY C. MANCE, C.l.E. 
H£INRICH HERTZ. Col. R. E. R. CROMPTON, C.R. C. H. 11. PATEY, C.B. 
V\l"ILLJAM STURGEON. SIR TOliN PENDER, G.C.M.G. • IS. extra. 

PTice £1. 5s .. in Sepia or Black; in very Massive Frame, £2. 2s. 
A Handsome Plate Reproduction of ROBERT DUDLEY'S famous Painting of 

T~E .. " aB.::EI....&..T E.A..STlEI::EC.J!V'" 
(By permission of the Execut<lrs of the late Sir JAMES ANDERSON.) 

The subject measures 24 in. by 17 in., and is India mounted on fine etching boards, the mount 
measuring 27 in. by 21 in. The entire plate measures 36 in. by 27 in. 

"THE ELEOTRICIAN" ELEOTRIOITY SUPPLY, 
POWER AND HEATING BOOKLETS. 

A numbero{ Booklets and Leaflets dealing with the various Applications of El~ctricityto Local ~on­
sumers has been prepared by ~fr. W. E. \Varrifow, A.l\f.f.E.E., and these have h'ad a large circulation. 
They are being added to Crom time to time, and the list available at September, 19I1, includ!!s the 
foJlowing:-

INDUSTRIAL POWER SERIES. 
I. Electric Power in·\Voodworking Shops. 6. Portable Electric Tools and Appliances. 
2. Electric Power in Engineers' \Vorkshops. 7. Ten ~1inutes with 1he Electric }lotor (C.C.). 
3. hlectric Power in Printing Works. 8. Ten :Minutes with the'1 hree-Phase )lotor. 
4. Electric Passenger and G .... ods Lifts. 9 . .Electric Organ Blowing-. 
S. Electric Power in Bakeries. roo What the ~mall Motor Can Do. 

LIGHT AND HEAT SERIES. 
r. 'Vhite and Golden Lights (Flame Arcs). 
2. Electric Heat in the Home. 

3. Electricity in the Kitchen. 
4. Electric Signs. fl. Electric Fans. 

These Booklets are supplied at the prices below set out:-
Prices for" Industrial Power" and ·'l.ight a.nd Hea.t" Serics of Copyright 

Booklets. 
£sd is.d. 

50 eopies . • . . • . • • . • • • 0 10 0 500 copies.. . • • • . . . • . . 3 10 O} Net assorted. 
100 " •••••••••••• 011 6 750" •••••••••••• 410 0 Hofanyone Book· 
250 ".. . . . . . . . . .. I 17 6 1,000 " ... •••• • .... 5 5 0 lei:.Iess 5 per cent. 
Ifordertd in quantities of not less than 250 (assorted or otherwi!:,e), the front and baCk pages of the 

Booklets (whether white paper or coloured) can be printed with text or illustrations supplied by the 
Purchaser at the prices following:-

s. d. s. d. 
250 copies.............. 10 9 extra. 1,000 copies.................. 15 6 extra. 
500 ".............. 12 6 H 1,500 P, •••••••••••••••••• 17 9 II 

750 ". .. .•. . ..•. ••• 14 0" 2,000" .......••.......• , 20 0 t, 
Or Purchasers' own covers can be 3,t:lched to the pamphlets (carefully printed to cut to the boo1clet 

size), at a small charge for the work involved. In this way any printed matter can be included with the, 
BookleL'. 

Estimates for any desired printed matter in connection with the Booklets either hound in or separately, 
will be furnished free on request. ) 

Spe<:ial text and iliustrations for p::.mphlet literature On ~ny electrical subject will be provided, 
promptly on application to the Industrial Departmellt, II The Electrician" Printing & Publishing Co., 
,Ltd., I, 2 and 3,.Salisbury Court, rleet Street, London, E.C. (Telephone: HolborD 6363 and 6364.) 

ELECTRICITY SUPPLY, TRACTION AND POWER TABLES, 
Useful and Complete GIOUp of Stati!'tics, &c., for Local Authorities, ~upply Station 
Engineers, Consulting ani! Contracting Eng-ineers. Manufacturing and Supply Houses, &c. 

"TABLE I.-Electricity Supply Undertakings of tbe Uillted Kingdom. with no Tram­
way Load, containin~jparticuJars ot the System emplnyt'd, Vol tag-e. Frequency, Connec­
tions, Number of Lonsuiliers, &c., and complete Technical Information as to the 
Equipment of each Station. 

TABLES Ill. and n.-Towns taking ElectriCIty SUPply "In Bulk," giving full narticulars 
in each case; and Electlicity Works SupplYing both Lighting and Tramways, 
containing similar inforrudtion to Table 1. fur Stations with a Combined Lighting and 
Tramway Load. 

TABLE HI.-Electric Power Undertakings of the United Kingdom, containing a List of 
the various Power Companies, particulars ot tile ::'ysterns employed and Areas covered 
(~vith .Maps up .. to·date), and T~chnical Information with regard to the Stations, l\iains, 
Sllh-sbltlOns, &r. 

"l'ABLES -XV., V. and VI.-Electric Tramways and Railways of tbe United Kingdom 
including those \vith their own Power Houses and those Which buy their Power. For the 
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ELECTRICITY SUPPLY, TRACTION AND POWER TABLES.-Co1lli1lued 

former full particulars are given as to Power Station Equipment, and in both cases 
information is included as to Track, Line Equipment, Feeders, RoJJing Stock, &.C. 

'TABLES VII. and VIII.-Colonial and Foreign Electricity Supply Works, giving technical 
particulars of the Generating Plant, System of Distribution, Periodicities, Voltages. 
Connections to Mains, &c .. of the principal Electricity Supply Undertakinf!s of the 
Colonies, Central and South America, T .pan, &c., &c .. and Colonial and Foreign 
Electric Tramways. giving particufars of Power House Equipment, Track, Line 
Equipment, li'e(>ders, Rolling Stock, &c. A valuable compilation for exporters of engi­
neerine- specialities. 

The whole set will he sent (complete with Index) post free for 6s. 6d. 
This complete Set of" ELECTRICIAN" TABLES, &c., forms the most Complete and Usefu 1 

Group of Statistics ever prepared for Central Stations, Electrical Engineers' and Contractors' 
Offices, Local Au~horities, Manufacturing and Supply Houses, &c., and gives at a glance all 
Jjnformation likel~J~o be required in the preparation of Technical Data, Statistical Statements, &c. 
The information It »rf;"pared in a form which enables comparison to be readily made. To Manu­
facturers and Supplies Dealers the Tables are indispensable. 

/, \ ELECTRICITY UNDERTAKERS 
'Will find these rJp.bl~ations of great value for Reference in discu<;sion~ upon questions 
relating to Electr~city, Supply for Lighting, Power Tran8mlssion, Tramways, &c. 

PHYSICAL SOCIETY OF LONDON. 
The" PROGEEDINGS" of the Physical Society of London. 

Published Bi-Mehthlyjfrom December to August. Can be obtained from the Publishers, "THE 
ELECTRICIAN" PRINTING AND PUBLISHING Co. (LTD.), 1,2 &]3, Salisbury-court, Fleet-street, London, 
from whom all Publications of the Society are obtainable. Price of .. Proceedings" to Non-Fellows 
4s. nett per part, post 'free 4~. 3d. Annual Subscription, 205. post free, payable in advance. 

Strong cloth cases for binding the" Proceedings," price Is. 4d. each. 
Back Issues of' the "PROCEeDINGS," to Fellows of'the Society only, 

at the f'ollowinc: prices (oric<'s to Non-Fellows on apolication): 
Vols. I.-Xli., 4s. a volume in parts. Vols. Xli!. and XlV., I vol., cloth 215., unbound 195. Vois. 

XV. and XVI., I vo!., ~loth 42s., unbound 39s. Vo!. XVII., 1 vo!., cloth 165., unbound 145. Va!. 
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Matter. Pp. 22~. Price 75. 6d. (to Fellows, 5s. 9d.). 
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Bell-ELECTRIC.'\. L POWER TRANSMISSION. By Dr.Louis Bell 
Fifth Edition, 16s. nett . 

., "THE "ELECTRICIAN " PRINTING & PUBLISHING CO. LTD" 
\ I, 2 and 3, SaH'bury Court, Fleet Street, London, E.C. ' 

• 



( 16 
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Drysdale-THE FOUNDATIONS OF ALTERNATE-CURRENT 
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Du Bois-THE MAGNETIC CIRCUIT IN THEORY AND 
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Fleming.-See works of Dr. J.lA. Fleming in "The Electrician" Series, 
pages 5 and 6. ~ 

Fleming-THE PRINCIPLES OF ELECTRIC WAVE TELE-
G RAPHY. By Prof. T. A. Fleming, l\f.A., D.Sc. 2nd Edition. 2Bs. nett. 
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7s. 6d. ndt. 

Fleming-THE PROPAGATI01'1 OF ELECTRIC CURRENTS 
IN TELEPHONE AND TELEGRAI'H CONDUCTORS. By Prof. J. A. Fleming, 
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Gerhardi-ELECTRICITY METERS: Their Construction and 
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Gray-THEORY AND PRACTICE OF ABSOLUTE MEASURE-
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D. Se. 55. nett. 

Henderson-PRACTICAL ELECTRICITY AND MAGNETISM. 
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Hobart-HEAVY ELECTRICAL ENGINEERING. By H. M. 

Hobart. 16s. nett. 
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Joly-RADIO-ACTIVITY AND GEOLOGY. ByJ.Joly. 7s.6d.ne~ll. 
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Kapp-ELECTRIC TRANSMISSION OF ENERGY, and its 
Transformation.Subdivision and Oistribution. My Gishert Kapp. Fourtlt Edition. los.6d. 
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Larmor-h:THER AND MATTER. By Sir Joseph Larmor. lOS •. 

Leaf-THE INTERNAL WIRING OF BUILDINGS. By H. M. 
Leaf. Third Edition. 3'. 6d. nett. 

Le Blanc-A TEXT-BOOK OF ELECTROCHEMISTRY. By 
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Lummis-Paterson-THE MANAGEMENT OF DYNAMOS. 
By G. Lommis-Paterson. Tbird Edition. 45. 6d. 
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Lupton, Parr and Perkin-ELECTRICITY AS APPLIED TO 
MINING. By Arnold Lopton, G. D. A. Parr and H. Perkin. Second Edition. 12S. nett. 

Lyndon-DEVELOPMENT AND ELECTRICAL DISTRIBU-
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'Marks-THE CONSTRUCTION OF CRANES AND OTHER 
LIFTING l\IACHINERY. By E. C. R'. Marks. 3s.6d. 
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By R. M. Neilson. New 

"Metcalfe-PRACTICAL ELECTRIC WIRING FOR LIGHTING 
INSTALLATIONS. By Chas. E. Metcalfe. 5s. nett. 
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. Norris-INTRODUCTION TO THE STUDY OF ELECTRICAL 
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'Oulton and Wilson-PRACTICAL TESTING OF ELECTRICAL 
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Parr-ttL:ECTRICAL ENGINEERING IN THEORY AND 
PRACTICE. By G. D. Aspinall Parr. 12S. nett. 

Pearn-WORKSHOP COSTS FOR ENGINEERS AND MANU-
FACTURERS. By S. and F. Pearn. 12S. 6d. nett. 

Pender-PRINCIPLES OF ELECTRICAL ENGINEERING. By 
H. Pender. 175. od. nett. 

Perkin-PRACTICAL METHODS OF ELECTRO-CHEMISTRY. 
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Perrine-CONDUCTORS FOR ELECTRICAL DISTRIBUTION: 
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Rhodes- ELEMENTARY TREATISE ON ALT.j'!:RNATING 
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Richardson. 5S. 
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A. Trowbridge. 5s. '\ 

Roberts-LABORATORY WORK I:\;LECTRICAL ENGI-
NEERING. By ]obn Roberts, jun. 5" nett. 

Robinson-GAS AND PETROLEUM " GINES. By Prof. W. 
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, nett. 
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