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AUTHOR’S FOREWORD

the discovery by Lee DeForest that a few turns of wire in be-

tween the two elements of a diode vacuum tube were able to
control the flow of electrons, can without doubt be classed as among
the foremost in its benefits to mankind. Not only has the three-element
vacuum tube been the means of providing entertainment and education
to millions of people throughout the world, but it has proved to be the
keystone in the arch upon which has been built innumerable branches
of scientific thought.

Considering the effect of these few turns of wire—the grid in a triode
—on the transmission and reception of intelligence through the
medium of radio communication alone, to put it mildly, this discovery
was tremendous. Of course, the discovery of the high-frequency alter-
nator by Alexanderson and the arc transmitter by Poulson made
possible the exchange of intelligence by radio, yet this means of com-
munication was limited in that it did not possess the versatility of
electronic apparatus typified by the vacuum tube. The advent of the
triode vacuum tube as an ancestor for the vast number of different
types that we know today, was really a beginning of a new era in
world thought. Where would television, facsimile, radio broadcasting,
and radar be without it? The answer is obvious. . . .

In view of all this, it was felt that this book was a necessity and it
has but one purpose: to present a solid, elementary concept of the
theory and operation of the basic types of vacuum tubes as a founda-
tion upon which can be built a more advanced knowledge of tubes in
. general. Here then are the elements—the rest is up to the reader. . . .

We have set certain boundaries in this book so that its scope may be
considered limited to some degree, but after all—and we repeat—this
is an elementary explanation of vacuum tube behavior and operation.
We have kept the essential mathematics in as simple a form as possible
and have included only the minimum amount. In the final chapter, we
have omitted mention of certain types of tubes, for instance the light-
house tube, the magnetron, and the klystron, because even a superficial
description of their functioning would involve matters which were con-
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Vil FOREWORD

sidered to be beyond the limits which had been set. So also did we
omit the subject of reactive loads in our discussion of this important
phase of tube functioning, because its inclusion would take us over
those boundaries of elementary study.

The reader will find several innovations in this book Following the
explanation of the electron theory, is a new presentation of text con-
cerning the vacuum tube: a discussion of electrostatic fields. It is our
feeling that by understanding the distribution and behavior of the
fields within a tube, the reader will gain a better picture of why ampli-
fication is accomplished within a tube and how the grids and plate are
inter-related. Throughout the book, which covers diodes, triodes,
tetrodes, and pentodes, the aim is to present a clear physical picture of
exactly what is occurring in a vacuum tube, inclusive of the develop-
ment of characteristic curves of all kinds, load lines, and dynamic
transfer characteristics, discussion on power amplifiers, the use of pen-
todes as triodes, the cathode follower, ete.

One of the problems in book making has been to make illustrations
easily accessible to the text describing or discussing them. We have,
therefore, had certain diagrams and graphs printed on both sides of the
page so that they can be consulted with a minimum of bother to the
reader while reading the text referring to them.

Another innovation in the publishing of radio texts is the use of line
anaglyphs that provide three-dimensional pictures which up to now
have been presented in one plane only. We have used but three of
these stereoscopic illustrations, because we believe that if the reader
once gets the idea of a field, for instance, from an anaglyph, he can
imagine how it appears under other conditions from a drawing in one
plane.

We wish to express our gratitude to the RCA Manufacturing Co.
for their cooperation in providing us with the hitherto unpublished
data on the 68J7 pentode with low screen-grid voltages, among others,
Also we wish to thank the General Electric Co. and other firms for
their kind cooperation. Our gratitude is expressed to Mr. Robert Lor-
enzen and Mr. G. C. Baxter Rowe for their contribution to this text
and their conseientious criticism, and to Mr. Louis Prior for his valu-
able suggestions and graphical drawings.

' Joun F. RipEr
September, 1945



VIEWING THE ANAGLYPHS

The three two-colored anaglyphs facing pages 9,
37, and 122, must be viewed through the red and
blue spectacles that will be found in an envelope
fastened to the inside back cover. Hold the spec-
tacles close to the eyes with the blue filter over the
right eye and the red over the left eye. For a person
with normal eyesight, the stereoscopic effect will be
obtained with the page held at ordinary reading dis-
tance; this distance may vary for persons whose
vision is not normal and uncorrected.

In the case of anyone who may be color blind, he
may be unable to see the stereoscopic effect, depend-
ing on the degree and nature of the visual defect.
In such event, looking at an anaglyph with one eye
through one of the filters will enable him to see the
illustration in at least two dimensions.
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