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Thanks are also due the publisher, Robert Maxwell, for his interest and
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gave the book during its production and printing.

Finally, the importance of doing rather than just reading or observing
cannot be stressed too heavily. To assist in this process, representative
problems are included at the end of each chapter. It is important that those
interested in becoming proficient, gain first-hand experience both in making
physical observations and in performing some of the calculations. In this
regard, the advice found in James, Chapter 1:22, “But be ye doers of the
word, and not hearers only, deceiving your own selves”, cannot be emphasized
too strongly.
Boulder, Colorado
June, 1966

A. D. WATT

It is with considerable sadness that I must advise that my friend, Mr. L. K.
MacMillan, passed away June 30, 1966. Mac gave me much encouragement
in the preparation of this material and was looking forward to seeing its
completion. Those of us who knew him will long remember his friendly and
congenial manner. He is survived by his wife and son.

A. D. WATT

CHAPTER 1

INTRODUCTION

1.1. BACKGROUND AND INSTRUCTIONS

The material in this book is presented around the communications aspect
following the flow of information bearing energy from the transmitting to
receiving locations followed by a section on complete systems which considers
the interrelationship of the various factors. An attempt has been made to
indicate these interrelationships and yet to make the treatment in each section
as independent as possible.

Since this is a dynamic field where material is constantly being added,
provision has been made for the reader to add material such as: data on new
transmitting stations, additional references, recent values of propagation
attenuation coefficients, etc., at the end of each chapter.

The rationalized MKS system of units is used in the electrical derivations
and, unless otherwise indicated, the factors employed will be in the basic units
such as: meters, cycles per second, volts, amperes, etc. Cost factors are in
United States dollars (1959). Mechanical forces, weights, etc., are in some
cases given in English or United States terms. The term “ton” equals
2000 U.S. pounds, and term “kip” equals 1000 U.S. pounds.

The main chapters are numbered consecutively and each chapter is sub-
divided into sections numbered, e.g. 1.1, 1.2, etc., with subsections numbered
1.1.1, 1.1.2, etc. Additional subdivisions are by italic headings. Equations
and figures are numbered consecutively within each section of a given chapter.
References employed within a given section are presented at the end of each
section along with, in some cases, general reference material.

Symbolism in a work involving many diﬁ‘erept fields becomes rather
complex and, although an attempt is made to use uniform symbols throyghout
this book, it is necessary in some cases to employ the same symbol for different
physical quantities. In view of this, a list of symbols employed is presented
preceding each chapter. ) :

In general, when equations employ a basic MKS ur.utf therfa will be no
specifying of units. Frequently, in engineering usage, it is desu'_abl_e to use
units other than the basic MKS values, in which case they will be indicated in
a bracket following the symbol as follows:

A [km] = 30f~" [ke/s]. (1.1.1)
It should be pointed out that in the bracketed unit designator, we will not
attempt to include the power to which the symbol is raised.
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