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Donald G. Fink Editor

Director Emeritus, Institute of Electrical and
Electronics Engineers; formerly Vice President—
Research, Philco Corporation; President of the
Institute of Radio Engineers; Editor of the
Proceedings of the IRE; Fellow of the IEEE; Fellow
of the IEE (London); Eminent Member, Eta Kappa
Nu: Member of the National Academy of Engineering

H. Wayne Beaty Editor

Managing Editor, Electric Light and Power;
Editorial Director, Power Delivery Product News,
Former Vice President, Loadmaster Systems, Inc.;

Former Senior Editor, Electrical World: Senior
Member of the Institute of Electrical and
Electronics Engineers
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The Library of Congress cataloged the First Issue as follows:

Standard handbook for electrical engineers. Ist- ed.
v, diagrs., tables. 18-24 cm.
Editors; 4th-6th, F. F. Fowle.—7th-  A. E. Knowlton
1. Electric engineering— Handbooks, manuals, etc.
I. Fowle, Frank Fuller, date, ed. II. Knowlton, Archer Eben, date, ed.
TK151.88  56-6964
Library of Congress  [r58n°19]
ISBN 0-07-020975-8

Copyright © 1993, 1987, 1978, 1968, 1957 by McGraw-Hill, Inc. All Rights
Reserved.

Copyright renewed 1985, 1977, 1969, 1961, 1950, 1943, 1936, 1935 by
McGraw-Hill, Inc. All Rights Reserved.

Copyright 1949, 1941, 1933, 1922, 1915, 1910, 1908, 1907 by McGraw-Hill,
Inc. All Rights Reserved

Printed in the United States of America. Except as permitted under the United
States Copyright Act of 1976, no part of this publication may be reproduced or
distributed in any form or by any means, or stored in a data base or retrieval
system, without the prior written permission of the publisher.

34567890 DOC DOC 9987654

ISBN 0-07-020984-7

The sponsoring editor for this book was Harold B. Crawford, the
editing supervisor was Nancy Young, and the production supervisor
was Suzanne W. Babeuf. This book was set in Times Roman by
Progressive Typographers, Inc.

Printed and bound by R. R. Donnelley & Sons Company.

Information contained in this work has been obtained by McGraw-
Hill, Inc., from sources believed to be reliable. However, neither
McGraw-Hill nor its authors guarantees the accuracy or complete-
ness of any information published herein and neither McGraw-Hill
nor its authors shall be responsible for any errors, omissions, or
damages arising out of use of this information. This work is pub-
lished with the understanding that McGraw-Hill and its authors are
supplying information but are not attempting to render engineer-
ing or other professional services. If such services are required, the
assistance of an appropriate professional should be sought.
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