


S J(b01%190

Programmable Logic
Controllers

Principles and Applications

Second Edition /(¥ ¥

John W. Webb

Northcentral Technical College v 9'76 415 e

Wausau, Wisconsin

Merrill, an imprint of
Macmillan Publishing Company
New York

Maxwell Macmillan Canada
Toronto

Maxwell Macmillan International
New York 0 Oxford O Singapore O Sydney



Cover photo courtesy of Allen-Bradley

Editor: Dave Garza

Production Editor: Rex Davidson

Art Coordinator: Vincent A. Smith
Cover Designer: Robert Vega
Production Buyer: Pamela D. Bennett

This book was set in Times Roman by Bi-Comp, Inc. and was printed and bound by Book
Press, Inc., a Quebecor America Book Group Company.

The cover was printed by Lehigh Press, Inc.

Copyright © 1992 by Macmillan Publishing Company, a division of Macmillan, Inc. Merrill
is an imprint of Macmillan Publishing Company.

Printed in the United States of America

All rights reserved. No part of this book may be reproduced or transmitted in any form or
by any means, electronic or mechanical, including photocopy, recording, or any informa-
tion storage and retrieval system, without permission in writing from the Publisher.

First edition, entitled Programmable Controllers: Principles and Applications, copyright
© 1988 by Merrill Publishing Company.

Macmillan Publishing Company, 866 Third Avenue, New York, NY 10022

Macmillan Publishing Company is part of the
Maxwell Communication Group of Companies.

Maxwell Macmillan Canada, Inc.
1200 Eglington Avenue East, Suite 200
Don Mills, Ontario M3C 3N1

Library of Congress Cataloging-in-Publication Data
Webb, John W.
Programmable logic controllers : principles and applications /
John W. Webb. -- 2nd ed.
p. cm.
Rev. ed. of: Programmable controllers. 1988.
Includes bibliographical references and index.
ISBN 0-02-424970-X
1. Programmable controllers. I. Webb, John W. Programmable
controllers. II. Title.
TJ223.P76W43 1992
629.8'95--dc20 91-14613
CIpP

Printing: 23456789 Year: 345



Preface

The market for programmable logic controllers is projected to grow to hundreds of
millions of dollars a year in the United States. The need for training in PLC
application is increasing at all levels, in technical schools, colleges, and industry.
The purpose of this text is to provide PLC training in all of these educational
areas.

The second edition has been revised to include a number of new features:

o ““PC” has been changed to ‘““PLC”’ throughout the book where we mean
Programmable Logic Controller. ‘‘PC’’ can stand for Personal Computer,
which can create some confusion in terms.

0 The book has been divided into seven sections.

0 Updated equipment illustrations are included.

O Alternate programming formats have been added to make the book more
generic.

O To get into actual PLC programming earlier in the book, chapter order has
been revised.

o0 Newly developed functions have been added in appropriate chapters.

O Simpler examples have been added at the beginning of many chapters to
ease the student into the subjects.

O Added exercises are included in some chapters.

0 Explanations have been added as to where a function can be used to
advantage (for an example, see the chapter on Matrices).
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0 Two new chapters have been added:
Chapter 20: Networking PLCs and Chapter 21: PID Control.
0 The Bibliography, Glossary, and Index have been appropriately revised.

Each chapter includes learning objectives, an introduction, explanations and
examples, and questions. There is a glossary and bibliography at the end. A
solutions manual, which includes answers to all chapter questions, is available.
Unlike manufacturers’ manuals and most PLC texts, this book includes many
programming examples and exercise problems for each type of PLC function. It is
also generic, to apply to many different PLC models.

Another feature of this book is that it is possible to use a portion of each
chapter, depending on the depth of training required. For example, chapter 14
covers the PLC Move functions; for a course in basic functions, only Section A on
the Move function need be covered. Chapter questions are arranged so that only
the applicable sections (the first series of questions) need be used when a function
does not have to be covered in depth. For more extensive training on a function,
the other portions of a chapter may be covered as required.

For a longer course, all chapters in the text could be covered. For a shorter
course, only selected chapters could be used. Depending on students’ back-
grounds, chapters could be included or omitted. In some cases the sequential
order may not follow the order in the book.

The text is divided into seven sections. The chart shows which sections
would probably be of interest in the listed training situations. Certain sections are
of high interest (H) for a given audience, others of medium interest (M), and some
of low interest (L). Of course, each training situation calls for a varying amount of
time and emphasis on each section and chapter. Also, individual chapters can be
covered completely or lightly, depending on the students’ background.

Section of this Book

A B C D F G
Limited Length PLC School H H H M L L L
In-house Manufacturer’s School H H H H M L L
Electrical Trades H H H. M L L H
Vocational Electrical/Mechanical Programs H H H H L L L
Associate Degree, Electronics Related H H H H M L L
Associate Degree, Electromechanical/Robotics H H H H H H M
Technology, Four-year School H H H H H H H
Engineering School H H H H H H H
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NOTICE TO THE READER

The publisher and the author(s) do not warrant or guarantee any of the products
and/or equipment described herein nor has the publisher or the author(s) made
any independent analysis in connection with any of the products, equipment, or
information used herein. The reader is directed to the manufacturer for any war-
ranty or guarantee for any claim, loss, damages, costs, or expense, arising out of
or incurred by the reader in connection with the use or operation of the products
and/or equipment.

The reader is expressly advised to adopt all safety precautions that might be
indicated by the activities and experiments described herein. The reader assumes
all risks in connection with such instructions.
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