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Preface

Although hydraulic control dates from the water regulating devices of
ancient times, the branch of this field concerning the hydraulic control of
machinery has made the greatest progress in this century, particularly
since World War II. The growth of hydraulic control has paralleled
developments in transportation, farm and earth moving equipment,
industrial machinery, machine tools, ship control, fire control, aircraft,
missiles, and numerous other applications. Government and industry
supported research at several universities— the Dynamic Analysis and
Controls Laboratory at the Massachussetts Institute of Technology is
especially noteworthy— has accelerated hydraulic control technology.
Increased usage of hydraulic control as brought demands for rational
design techniques to replace effective but costly and time-consuming
cut-and-try procedures and for a classification of the knowledge for
instruction.

This book should be useful to both practicing engineers and students
and is at a level attained after a basic college course in feedback control
theory. Its purpose is to present a rational and well-balanced treatment

of hydraulic control components and systems. A course in fluid mechanics
would be helpful but not essential. The book is particularly well suited
as a text for a college-level course in hydraulic control. Selected topics
could be used to supplement feedback control theory courses with some
instruction on components.

The analysesIof many hydraulic components— electrohydraulic servo-
valves in particular— are involved and tedious. However, in every case l
have tried to wring conclusive design relations from these analyses rather
than leave \a mess of equations for the reader to untangle. This has
sometimes necessitated making judgments and rules of thumb with which
the reader may not agree.

The arrangement of the book follows in a fairly logical sequence.
After some introductory remarks in Chapter 1, the physical and chemical
properties of the working fluid are discussed in Chapter 2. Fluid flow
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