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Preface

It was in 1944 that Dr. J. W. Maccoll suggested to the writer that
there was need for a modern textbook on the theory of the interior
ballistics of guns. The project could not be taken up at that time, but
our discussion of the plan showed that the subject was ready for an up-
to-date survey.

Probably the most striking general result that has emerged from the
wartime work on guns is the complexity of the physical and chemical
processes involved. It is, of course, not at all obvious that this need
be so. The system of gun, projectile, and charge appears at first sight
to be surely one of the simplest of all heat engines. It was from this
idea that interior ballistics, about a hundred years ago, began to develop
towards a mathematical structure based on a few simple physical
assumptions. Gradually the mathematics became more elegant, and
more subtle points were discussed. As there was relatively little study
of the physical assumptions, this mathematical work could not be said
to be helping greatly our understanding of the behavior of real guns.

But now, a few years later, theoretical interior ballistics has com-
pletely changed its direction. This we must acknowledge to be due
in the main to the use of modern instruments of research. These have
revealed the complexity of the processes inside the gun and have reduced
some of the basic ideas previously held to the status of mere empirical
approximations. Again, the study of gun behavior under extreme condi-
tions has led, as could have been expected, to abnormal behavior; the
more important aspect is that these abnormalities can be traced in modi-
fied form right into the region of normal conditions. This explains why
so many aspects of interior ballistics have eluded theoretical analysis,
and have been left to “past experience” acquired over many years and
reliable only in a stagnant technique.

When the physical basis of a subject becomes more complicated, the
mathematics becomes simpler. When four equations are thought to
sum up the whole of interior ballistics, it is natural to spend almost
any length of time on their study. If, however, the subject is seen as
the interrelation of a dozen different aspects, it is clearly best to keep
as far as possible to simple mathematics.

In writing this book I have tried to keep the best of the classical
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phase while introducing also some of the methods that promise to be most
valuable in the future development of the subject. It is, fortunately,
not yet possible to write of ballistics as a complete and perfect structure.
The new complexity implies new possibilities of rational understanding
and corresponding practical advances, and we can expect research to
go ahead vigorously. I have indicated the lines on which theoretical
research is likely to be concentrated and have kept these in mind in
choosing topics. It must be added, also, that the best classical theory,
with its tendency to oversimplification of the physics and chemistry,
is for that reason a valuable introduction to the subject and would earn
a place in this book on that ground alone.

Permission for open publication has been kindly granted by the Chief
Scientist, Ministry of Supply (England). For permission to reproduce
material from my papers published in their journals I am indebted to
the Royal Society (sections 2.33, 7.1-7.39, and 9.2-9.26, Figs. 7.1, 7.3,
and 9.5-9.9), the Faraday Society (sections 2.41-2.44), the Franklin
Institute (sections 8.1-8.16 and Fig. 8.1), the Physical Society of London
(sections 3.24 and 3.32), and the Quarterly Journal of Mechanics and
Applied Mathematics (sections 5.5-5.54). I am able to use Figs. 9.1
and 9.2 by the courtesy of Mr. F. B. Pidduck and the Royal Society.
I am indebted to Mr. E. P. Hicks and Mr. C. K. Thornhill for permission
to quote freely from their theory of heat transfer to gun barrels.

To my wife I am indebted not only for encouragement but also for
substantial help in the preparation and editing.

J. CoRNER
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