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preface

The purpose of the third edition, like that of the sec- £ the
ond, is to present new ideas, facts, and concepts that
have emerged in recent years. At the same time some third edition
older and useful material has been added as deemed
appropriate by the use of the book in course teaching.

The question of metric units has been given much
consideration. Although scientists and engineers today
use metric units universally, operations analysts and
the users of sonar equipments do not, preferring to
cling to the yard instead of the meter as the unit of
distance—not because of the natural human reluc-
tance to change, but because the range scales and man-
uals of existing equipments are calibrated in yards and
nautical miles. A curious benefit of the yard in practical
work is that the nautical mile can be taken with little
error to be an even 2 kiloyards (actually, it is 2.025),
but it is an unhandy, uneven number of kilometers
(1.853). While the yard has been retained as the unit of
distance, a section on the metric conversion of the so-
nar parameters has been included.

The basic plan of the book has remained the same:
to introduce the sonar equations after an introdyctory
chapter and then, at the end, to illustrate their use in
practical sonar problem solving after the many diverse
and perplexing phenomena hidden within them have
been explained in the intervening chapters.

Robert |. Urick
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preface

Underwater sound, as a specialized branch of science  fg
and technology, has seen service in two world wars.
Although it has roots deep in the past, underwater the
sound, as a quantitative subject, may be said to be only ﬁrst
a quarter of a century old. Its modern era began with
the precise quantitative studies undertaken with great edition
vigor during the days of World War II. In subsequent
years, its literature has grown to sizable proportions,
and its practical uses have expanded in keeping with
man’s continuing exploration and exploitation of the
seas.

This book attempts to summarize the principles of
underwater sound from the viewpoint of the engineer
and the practical scientist. It lies squarely in the middle
of the spectrum-—between theory at one end and so-
nar technology at the other. Its intent is to provide a
summary of the principles, effects, and phenomena of
underwater sound and to give numerical quantitative
data, wherever possible, for the solution of practical
problems.

The framework of the book is the sonar equations—
the handy set of relationships that tie together all the
essential elements of underwater sound. The approach
is, after an introductory chapter, to state the equations
in a convenient form and then to discuss in subsequent
chapters each one of the quantities occurring in the
equations. The final chapter is largely devoted to prob-
lem solving, in which the use of the equations is illus-
trated by hypothetical problems taken from some of
many practical applications of the subject.



xii | preface to first edition

In the desire to keep the book within sizable bounds, some aspects of under-
water sound have had to be slighted. One is the subject of transducers—the
conversion of electricity into sound and vice versa. Although transducer ar-
rays are discussed, only one sound source—the underwater explosion—is
dealt with at any length. It is felt that the design of electroacoustic transducers
for generating and receiving sound is truly an art in itself, with a technology
and theoretical background that deserves a book of its own. In addition, much
of the basic theory of underwater sound is confined to references to the
literature, and engineering matters of sonar hardware are omitted entirely.
Although the book will therefore appeal neither to the theoretician nor to the
hardware builder, it hopes to cover the vast middle ground between them and
be of interest to both the design engineer and the practical physicist. It is
based on a course given for several years at the Catholic University, Washing-
ton, D.C., and at Westinghouse Electric Co., and the Martin Co. in Baltimore.

The book owes a great deal to my colleagues at the Naval Ordnance Labora-
tory for many discussions and helpful criticism. In particular, Mr. T. F. John-
ston, chief of the acoustics division, has been a constant encouragement and
stimulant in the long and arduous task of writing the book. My students have
been helpful too in providing me with a receptive and critical audience for
whatever is original in the presentation.

Robert |, Urick
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