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Editorial Review

From the Back Cover

Introduction to Control System Technology, Seventh Edition, is both a textbook on control system
technology and a valuable reference that engineers and technicians will want in their personal libraries.

Outstanding features of this text include:

A computer disk packaged with the text includes a graphical design program that emulates the classical●

Bode design method. Using this program, the designer can observe how each control mode changes the
shape of the open-loop frequency response of the system. By trying different PID control mode values, the
designer can use a "design-by-trial" procedure to search for the best possible design.
The use of analogies to develop common elements for modeling and analyzing electrical, fluid flow,●

thermal, or mechanical components helps students translate knowledge of one type of component to
components of other types.
End-of-chapter exercises challenge students with practical problems at various levels of difficulty. The●

exercises are grouped by section numbers with multiple simple problems to reinforce student learning,
followed by more complex problems to generate interest in the subject.

Excerpt. © Reprinted by permission. All rights reserved.

GOAL

The goal of Introduction to Control System Technology is to provide both a textbook on the subject and a
reference that engineers and technicians can include in their personal libraries. This text can help students
master the concepts and language of control and help engineers and technicians analyze and design control
systems. The text covers the terminology, concepts, principles, procedures, and computations used by
engineers and technicians to analyze, select, specify, design, and maintain control systems. Emphasis is on
the application of established methods with the aid of examples and computer programs.

EVOLUTION OF TEXT

The writing of this text began 34 years ago when I faced the challenge of developing and teaching a control
systems course in a 2-year engineering technology program. I had just entered the teaching profession after
10 years as a research engineer at General Mills, where I had become fascinated with control systems. I was
especially intrigued by the combined electrical, mechanical, thermal, liquid, and gas elements in the
mathematical models used to analyze and design control systems. This fascination led to the completion of
an evening MSEE program with a major in control systems and a hands-on design course at Brown Institute
in Philadelphia. In my course work, we used straight-line Bode diagrams to design control systems. This
method works very well for processes with dead-time lags. The graphical approach gives the designer an
"intuitive feel" of the way the controller changes the frequency response of the system. I found that this
"feel" was very helpful working on plant start-ups. Indeed, the greatest benefit from learning the frequency-
response design method was the understanding and judgment it imparted. It made me a much better engineer.

You can imagine the excitement with which I approached the teaching of my favorite subject. I wanted my



students to feel that excitement. I wanted to impart some of the feeling and judgment that I acquired from
frequency-response design of a control system. There was one major obstacle, however. There was no
suitable text for my students. So I wrote 100 pages of notes on control fundamentals with emphasis on
graphical design using straight-line Bode diagrams. These notes were the genesis of this text. The thrust of
the notes was to bring students to the point where they could complete frequency-response design of control
systems under my direction. My role was that of a control engineer, and my students were my engineering
technicians. Those 100 pages of notes have grown to become the seventh edition of a 700-page textbook, but
the thrust has not changed. The thrust of this text is to bring students to the point where they can complete
computer-aided, frequency-response design of control systems under the direction of their instructor or
control engineer.

Frequency-response graphs are constructed from the transfer functions of the system components. The
chapters on common elements and Laplace transforms were written to give students the foundation required
to determine these transfer functions. Analogies were used to develop common elements for modeling and
analyzing electrical, thermal, mechanical, and fluid flow elements. These analogies helped students translate
their knowledge of one type of component to components of other types. The parts on measurement,
manipulation, and control extended the students' mastery of transfer functions and developed their ability to
select, specify, and design measuring and manipulating systems. Finally, we reached the point where the
students actually began the graphical design process. The frequency-response (or Bode) design method
worked very well, but constructing and reconstructing Bode diagrams is very tedious and time consuming.
By the time the students learned how to construct Bode diagrams, there was little time or energy left to learn
how to design the controller. My goal was unfulfilled.

Then I had a dream. My dream was a computer program that would construct the Bode diagrams so that
students, technicians, and engineers could concentrate on the design of the controller. The first attempt to
realize my dream was a FORTRAN program that generated frequency-response data from the open-loop
transfer function. The program made all the design decisions, and all the student had to do was input the
transfer function. As an engineering tool, it was great, but as a teaching tool, it failed. Students could
complete the design very well, but they did not understand the results. When design exceptions required an
override of the program's results, students had no idea what to do—no pain but no gain.

The first program did too much, and the students did too little. The next program generated tables of
frequency-response data that the students used to draw the Bode diagrams. It was not as good an engineering
tool but was a much better teaching tool. Drawing the graphs took time, but the students did understand the
design process.

The third version of the program uses the graphing capabilities of the QuickBASIC programming language.
The program DESIGN is an interactive program that plots frequency-response graphs on the screen and
accepts user inputs of the control modes. This program emulates the classical Bode design method with
precise plots based on the transfer functions of the system components. The designer observes how each
control mode changes the shape of the open-loop frequency response of the system. On-screen design
decision data allow the designer to determine PID control mode values, which can be easily changed in a
"what-if analysis. This enables the designer to use a "design-by-trial" procedure to search for the best
possible control system design. It worked; my dream was fulfilled. DESIGN is both a good engineering
design tool and a good teaching tool.

This text was developed to facilitate the education of engineering technicians. Its purpose is to train
technicians who understand the language and methods used by engineers, technicians who can use
established methods to complete engineering design work under the direction of a control engineer.



I believe an essential part of the education of the engineering technician is to develop the ability to
communicate with engineers using their language. Mathematical terms are an essential part of this language.
The engineering technician must understand and be comfortable with terms such as derivative, integral,
transfer function, frequency domain, and Laplace transform—not at the theoretical level, of course, but
certainly at the applied level. A goal of this text is to develop an understanding of the language of control,
including the mathematical terms mentioned.

COMPUTER DISK ANCILLARY

The disk packaged with this text contains QuickBASIC and executable versions of the four programs used in
the text. No knowledge of QuickBasic is required to use the executable versions of the programs. They can
be executed directly from DOS on any IBM-compatible computer. You may make copies of these
programs and distribute them as you wish. I hope you enjoy using the programs as much as I enjoyed
creating them.

CHANGES TO THIS EDITION

The primary emphasis for the seventh edition was a complete rework of the exercises at the end of each
chapter. Every section was examined, and every question was reviewed. Numerous exercises were added to
provide students with multiple opportunities to develop their grasp of the material.

The review also provided ample opportunities to improve the clarity and accuracy of the text. Example 16.3,
a walk-through of a run of program Design, was revised to provide better integration of the text and figures.

Most of the material in Appendix C, "Binary Codes," was deleted because most reviewers felt the material
was covered in other courses. Only seven binary tables were retained as reference material.

ORGANIZATION

The book consists of five parts. Part One is an introduction to the terminology, concepts, and methods used
to describe control systems. Parts Two, Three, and Four cover the three operations of control: measurement,
manipulation, and control. Part Five is concerned with the analysis and design of control systems. Each
chapter begins with a set of learning objectives and ends with a glossary of terms. There is sufficient material
for a two-semester course, and there are a number of possible sequences of selected chapters for a one-
semester course. The following are some suggested sequences for one- and two-semester courses.

Suggested One-Semester Sequences:
A. Process Control Analysis and Design:
Chapters 1-5, 6.1-6.3, 9.4, 9.5, 13.1-13.3, 14, 5.1-15.9, 16.1-16.6
B. Servo Control Analysis and Design:
Chapters 1-5, 6.1-6.3, 9.3, 10, 13, 14, 15, 16.1, 16.5-16.7
C. Sequential and PID Control:
Chapters 1, 2, 5, 9, 10.4, 11, 12, 13, 16.1-16.4
D. Data Acquisition and Control:
Chapters 1, 2, 5, 6, 7, 8, 13, 16.1-16.4

Suggested Two-Semester Sequence:
Semester 1: Data Acquisition: Chapters 1-8
Semester 2: Control: Chapters 9-16



ACKNOWLEDGMENTS

I would like to acknowledge and thank the many people who supported me in the preparation of this book.
My wife, Betty, has been wonderfully patient and understanding throughout the project. My children, Mark,
Karen, and Paul, were always patient, understanding, and supportive.

Special recognition must go to the following for their suggestions, criticisms, and support over the past
several editions: Ernest G. Carlson, Don Craighead, Keith D. Graham, Tom Loftus, Jack Hunger, Samuel
Kraemer, and Ed Lawrence. Thanks also to Debbie Yamell, executive editor at Prentice Hall, and Louise
Sette.

I would also like to thank the reviewers of this edition for their excellent comments and suggestions: A. G.
Chassiakos, California State University-Long Beach; Dr. Lee Rosenthal, Fairleigh Dickinson University; and
Kenneth Exworthy, Northeast Wisconsin Technical College.

Robert N. Bateson

Users Review

From reader reviews:

Fern Barron:

Inside other case, little folks like to read book Introduction to Control System Technology (7th Edition). You
can choose the best book if you'd prefer reading a book. So long as we know about how is important a book
Introduction to Control System Technology (7th Edition). You can add information and of course you can
around the world by way of a book. Absolutely right, simply because from book you can learn everything!
From your country until foreign or abroad you can be known. About simple issue until wonderful thing you
can know that. In this era, we could open a book or perhaps searching by internet device. It is called e-book.
You should use it when you feel bored to go to the library. Let's read.

Danny Jarosz:

The ability that you get from Introduction to Control System Technology (7th Edition) will be the more deep
you looking the information that hide into the words the more you get thinking about reading it. It doesn't
mean that this book is hard to recognise but Introduction to Control System Technology (7th Edition) giving
you thrill feeling of reading. The author conveys their point in particular way that can be understood by
means of anyone who read this because the author of this e-book is well-known enough. This kind of book
also makes your own vocabulary increase well. Making it easy to understand then can go together with you,
both in printed or e-book style are available. We recommend you for having that Introduction to Control
System Technology (7th Edition) instantly.

Anita Burns:

Beside this kind of Introduction to Control System Technology (7th Edition) in your phone, it could possibly
give you a way to get more close to the new knowledge or facts. The information and the knowledge you



will got here is fresh through the oven so don't end up being worry if you feel like an previous people live in
narrow community. It is good thing to have Introduction to Control System Technology (7th Edition)
because this book offers to you readable information. Do you occasionally have book but you don't get what
it's interesting features of. Oh come on, that won't happen if you have this with your hand. The Enjoyable set
up here cannot be questionable, like treasuring beautiful island. Use you still want to miss it? Find this book
along with read it from today!

Ralph Rodriguez:

Book is one of source of understanding. We can add our expertise from it. Not only for students but in
addition native or citizen have to have book to know the up-date information of year for you to year. As we
know those books have many advantages. Beside all of us add our knowledge, could also bring us to around
the world. With the book Introduction to Control System Technology (7th Edition) we can acquire more
advantage. Don't someone to be creative people? For being creative person must choose to read a book.
Merely choose the best book that suitable with your aim. Don't become doubt to change your life at this book
Introduction to Control System Technology (7th Edition). You can more inviting than now.
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