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EDITOR’S FOREWORD

Tue Eleventh Edition of the Electrical Engineer’'s Reference Book
should require no lengthy introduction. This book has now come
to be regarded as the standard work of reference for electrical
engineers in this country. It is a comprehensive exposition,
arranged in thirty-three sections, of modern theory, practice and
equipment, and a survey of the most recent developments, in
all branches of electrical engineering. Each of the main sections
is a self-contained treatise on a specific branch of the subject
written by recognised authorities.

Electrical engineers are involved in many fields which are con-
stantly expanding and rapidly changing. An extensive revision
has been necessary so that the Reference Book should continue
to give its comprehensive survey of electrical engineering.

All sections have been revised for this edition, In Section 2,
Energy Conversion, information has been added on new methods
of producing electrical energy such as magnetohydrodynarnic
generation and fuel cells. Section 3, Electrical Materials, now
includes, in addition to an up-to-date survey of conducting and
insulating materials, an account of the effects on materials of
irradiation, and articles on printed circuits and encapsulation.
Section 4, Transformers, and 5§, Cables and Wires, have been
largely rewritten to take account of new knowledge and develop-
ment. Section 8, Electrical Motors, contains a description of
pole-changing motors, and Section 9, Electric Motor Control,
has been expanded so that electronic control methods might be
satisfactorily covered.

Silicon controlled rectifiers are of increasing importance, and
account has been taken of this in the revision of Section 10,
Rectifiers and Convertors. Plastic conduits and cold-cathode
lighting are other subjects which have received particular atten-
tion, and the articles on bridge networks and potentiometers have
been expanded.

The modernisation programme of British Railways, which has
meant an increased emphasis on electrical equipment, is reflected
in Section 18, Electric Traction, which includes articles on the
automatic warning system of train control, route-setting relay
interlocking and automatic signalling as well as a description of
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modern transport equipment on rail and road. The latest British
Railways locomotives and signalling equipment are described also
in Section 30, Progress, which, as in each previous edition, has
been completely rewritten to take account of recent developments
in all fields of electrical engineering. Another industry which is
in the throes of modernisation is coal mining, and the applications
of electricity in mines for power and for communications are dealt
with in Section 24, Electricity in Mines.

Section 81, Education and Training, has been expanded to give
a more comprehensive coverage of opportunities for electrical
engineering apprentices, graduates, etc., with a directory of
selected organisations which can help the electrical engineer. A
world-wide list of periodicals is given in Section 82, Periodicals and
Standards, which also includes a comprehensive classified list of
British Sstandards.

The ELEcTRICAL ENGINEER’S REFERENCE BoOK brings within
the scope of one volume all the information required for refer-
ence by the electrical engineer in his daily work. He will find
in it all the most recent information now available on new de-
velopments in all branches of his work other than radio. The
power s.upply engineer will find a concise summary of modern
power-house practice, together with detailed information on such
subjects as switchgear, cables, meters and testing. Engineers
concerned with transmission and distribution will find, in addition
to the summary of standard practice, detailed information about
transformers, rectifiers, protective gear and substation equipment.
For the electrical engineering student reading for a degree, or
studying for Graduate Membership of the Institution of Electrical
Engineers, the Reference Book provides a valuable complement
to standard textbooks,

Thanks are offered to those electrical engineers who, from time
to time, have written to us suggesting improvements and addi-
tions. Each one of these suggestions has received careful con-
sideration, and all practicable suggestions have been incorporated.

THE EDITOR.



Arrangement of the Reference Book

The Reference Book is arranged in thirty-three main
Sections, each dealing with a specific subject, or group
of subjects, or applications.

Section 1: THEORY AND CALCULATIONS, gives
an outline of the basic electrophysical principles which
find their application in the many branches of electrical
engineering, and deals fully with the subject of methods
of circuit calculation.

Sections 2 to 29 contain expositions of the standard
practice in the main subdivisions of the art of applied
electricity.

Section 80 : PROGRESS, is devoted to matters of novel
development, research, construction and design in all
branches.

Thus for the subject of CABLES AND WIRES, the basic
principles are given in Section 1 ; a summary of standard
practice in construction and operation in Section § ; and
a digest of the latest developments in Section 80. Other
subjects are dealt with on the same plan. Specific details
can be found by reference to the Index, which gives the
Section and page numbers relative to any selected item.

In addition to the technical Sections, there are Sections
concerned with Education; Electricity Rules, Regulations
and Supply Data ; Periodicals and Standards. These are
references that will normally be used individually.
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A. E. TATTERSALL, M.1.E.E. Elected a Fellow of the Institute
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American Railway Association. Author of Modern Develop-
ments in Ratlway Signalling.

. A. H. B. WALKER, B.Sc. (Eng.), D.I.C.,, A.C.G.I, MI.EE.

After service with the Rectifier Engineering Department of
the Westinghouse Brake & Signal Co., Ltd., he joiued the
Westinghouse Research Laboratory in 1938, and has since
been concerned with the development of metal rectiners and
electronic and magnetic servo controllers for large rectifiers.
Other original work includes the Stabilistor, the Phase Con-
vertor, and the Transbooster constant-voltage system. In 1952
he was appointed Joint-Chief of the Westinghouse Research
Laboratory.

A. J. TAYLOR, A.M.I.Mech.E., AM.Amer.LLE.E., Chief
Technical Engineer (Winding Wires) of The London Electric
Wire Co. and Smiths Ltd. He is a member of a number of
committees of the Electrical Research Association and the
British Standards Institution, and author of several technical
articles dealing with winding wires.

A. LANGLEY MORRIS, M.I.LE.E, Chief Transformer Designer
at Johnson & Phillips, Ltd., from 1936 until 1944. Then
joined the Telecommunications Research Establishment at
Malvern (now R.R.E.) Ministry of Supply. Author of a
number of technical articles.

A. L. WHITELEY, D.Sc.,, M.LE.E. Graduated at the Uni-
versity of Leeds with 1st Class Hons. Post-graduate appren-
ticeship with The B.T.H. Co., and joined the staff of the Indus-
trial Engineering Department to initiate work on industrial
electronics in 19381.  With the General Electric Company,
Schenectady, U.S.A., 1932-3, working on industrial electronics,
h.t. d.c. transmission, etc. Head of the Electronics Department
of A.E.I., covering radar, industrial electronics, servos, etc.
Author of several papers in the Journ. I.E.E.
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A. T. DOVER, M.1.E.E.,, A M.Am.LLEEE, Formerly Head of
the Electrical Engineering Department of Battersea Poly-
technic, London. The author of books on Electric Traction and
the Theory and Practice of Alternating Currents.

B. ADKINS. Reader in Electrical Engineering at the Imperial
College of Science and Technology, London, since 1951. He
was educated at Northampton School and Clare College, Cam-
bridge. After a Graduate Apprenticeship with the B.T.H.
Co., he entered their Design Department, working on the
design of all types of electrical machine. From 1947 to 1951
he organised the Advanced Engineering Course at the B.T.H.
Co. He is joint author of a book on Polyphase Commutator
Machines, and has written several 1.E.E. papers.

B. A. TURNER, B.Sc. (Eng.) (Hons.), AM.LE.E. A member
of the Leading Scientific Staff of G.E.C. Research Laboratories.

C. A. BURTON, M.l.o.W.,, M.\AW.S,, AM.I.M.I., M.I.S.M.A-
General Manager of A.R.O. Machinery Co., Ltd. Lecturer on
Resistance Welding to Cranfield College of Aercnautices and
School of Welding Technology, 1.0.W. He is also a member of
Briefing and Reporting Groups attached to the International
Institute of Welding.

C¢. ¢. BARNES, M.I.E.E.,, Mem. Amer. LE.E., A.B.LM.
After serving in the Cable Departments of W. T. Glover & Co.
St. Helens Cable and Rubber Co., Ltd., and Scottish Cables,
Ltd., he joined Standard Telephones & Cables, Ltd., in 1939,
with responsibility for all problems relating to impregnated
paper insulated power cables. In 1947 he joined the Central
Electricity Board and has specialised in cable engineering
problems. Is at present Cables Eungineer of the H.Q. staff of
the C.E.G.B. Author of Power Cables : thetr Design and
Installation (Chapman & Hall) and many articles and pamphlets.

C. H. SMITH, M.I.LE.E., AM.I.Mech.E., served an apprentice-
ship in the locomotive works of the Lancashire & Yorkshire
Railway Co., where he eventually took part in the developmeat
of the first 1,200 V d.c, third-rail system in this country. Later
he joined a leading engineering insurance company becoming
supervising engineer.

D. BAKER, Assoc.Brit.I.R.E., Educated at the Northern
Polytechnic followed by development experience at the Decca
Radar Research Laboratory, Engaged at Redifon Ltd. in the
Industrial Electronics Laboratory as Senior Design Engineer
concerned in the application and design of radio-frequency
heating equipment.

D. CARTWRIGHT. Techuical author employed by Automatic
Telephone and Electric Co., Ltd. Educated at Liverpool
Technical College. Joined the Company’s Telephone Switching
Systems Division in 1938.

D. F. WYNNE JENKINS, B.Eng., AMIE.E,, Mem.A.LE.E,
Graduated at Liverpool University. Joined Transformer De-
partment of Johnson and Phillips Ltd.; later became assistant
to the Technical Adviser before joining the Contract Depart-
ment on overhead line and cable work etc, Author of several
parers on Transmission Lines, Welding, etc. Senior Contract
Engineer specialising in Overhead Lines and Welding Schemes.
Member of B.S.I. Technical Committee for Overhead Lines,
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A 2z0-MeV Betatron for X-Ray Therapy and papers on scattering
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School, W.8, and Trinity College, Cambridge. Fellow of Gon-
ville and Caius College, a University Reader in physics, in charge
of research at the Royal Society Mond Laboratory, where he
has worked on magnetism and superconductivity since 1932.

Author of various scientific papers and books.

D. S. JEWELL, B.Sc.(Eng.), AM.[MechE., AM.I.EE,
Assistant Signal and Telecommunication Engineer (General)
on central staff of British Railways.
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instrument designer, Ferranti Ltd., and Salford Electrical
Instruments Ltd., and has published several papers on instru-
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Engineer to the Armaments Inspection Department of the
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M.Am.LEE., F.R.S.E. Has been lecturer in electric machine
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and Magnetic Section of the Research Department. He is Pro-
fessor of Electrical Engineering at University College, London.

F, N. BEAUMONT, B.Sc. (Eng.), M.IL.LE.E.,, M.I.Mech.E.,
Mem.A.LLE.E. Received his technical training at University
College, Southampton. He spent one year on post-graduate
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G. B. HARPER, M.I.LE.E. After serving apprenticeship with
Dowding and Mills Ltd. joined Electric Construction Co., Ltd.,
as a Test Engineer transferring to transformer design in 1937,
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