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Rudolf F. Graf is an author whose name is well-known to engineers, technicians, and hobbyists 
around the world. He graduated as an electronics engineer from Brooklyn Polytechnic Institute 
and did his graduate work New York University. Mr. Graf has been active in the electronics 
industry for more than fifty years in capacities ranging from design and consulting engineer, chief 
engineer, chief instructor at electronics and television schools, and consulting editor. He also 
held various sales and marketing positions. h4r. Graf is the author or co-author of more than 150 
technical articles published by major magazines. He has written about 50 books on electricity and 
electronics, with more than 2 million copies in print, including the best-selling Kdeo Scrambling 
& Descrambling for Satellite & Cable TV, Second Edition and the Circuits series of books, both 
published by Newnes. A number of his books have been translated into several European languages 
as well as Chinese, Japanese, and Russian. 
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Newnes is an imprint of Butterworth-Heinemann. 

Copyright 0 1999 by Rudolf F. Graf 

-&A member of the Reed Elsevier Group. 

All rights reserved. 

No part of this publication may be reproduced, stored in a retrieval system, or transmitted 
in any form or by any means, electronic, mechanical, photocopying, recording, or otherwise, 
without the prior written permission of the publisher. 

Recognizing the importance of preserving what has been written, Butterworth-Heinemann 
prints its books on acid-free paper whenever possible. 

Butterworth-Heinemann supports the efforts of American Forests and the Global 

forests, and our environment. 

* * > l l i r \  F O l r l T I  

GLBBAL- ReLeaf program in its campaign for the betterment of trees, 

Library of Congress Cataloging-in-Publication Data 

Graf, Rudolf F. 
Modem dictionary of electronics / Rudolf F. Graf.-7th ed., 

revised and updated. 
p. cm. 

ISBN 0-7506-9866-7 (alk. paper) 
1. Electronics -Dictionaries. I. Title 

TK7804.G67 1999 
621.38 1 '03 - dc21 99-17889 

CIP 
British Library Cataloguing-in-Publication Data 
A catalogue record for this book is available from the British Library. 

The publisher offers special discounts on bulk orders of this book. 
For information, please contact: 
Manager of Special Sales 
Butterworth-Heinemann 
225 Wildwood Avenue 

Tel: 781-904-2500 
Fax: 78 1-904-2620 

For information on all Butterworth-Heinemann publications available, contact 
our World Wide Web home page at: http://www.bh.com 
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Printed in the United States of America 

Wobm, MA 01801-2041 
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