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PREFACE

Cavrca's “ Elements of Deseriptive Geometry " was orig-
inally published in 1864. The prefuce to the first edition
slates: “ Without any effort to enlarge or originate, the aun-
thor has striven to give, with a natural arrangement and in
clear and concise language, the elementary principles and prop-
ositions of this branch of science, of so much interest to the
mathematical student, and so necessary to both the eivil and
military engineer.”

Professor Church succeaded so well in his efforts to produce
& practical and well-adapted treatise that it has gontinued in
use a5 a text-buok for more than forty years in the United
States Military Academy and in many other academies, tech-
nical schools, and collepes. This long-continued use of the
book speaks well for its high intrinsic excellence.

During the last few years, however, there have taken place
many changes in the methods of teaching the subject, and in
tha problems required. ‘l'o meet ihese new demands the
present volume is issued. In its preparation much of Professor
Church’s text has been used, and his concise and lucid styls has
been preserved.

Among the salient features of the present work are the fol-
lowing:

The figures and fext arve included in the same volume.

Feneral cases are preferred to special ones.

A sufficient number of problems are solved in the third angle
to familiarize the student with its use.
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A treatment of the profile plane of projection is introduced.

Many ezercises for practice have been introduced.

Several new problems have been added.

The old figures have been redrawn, and many of them have
been improved.

Several of the more difficult elsmentary problems have been
illustrated by pictorial views.

In the treatment of curved surfaces, all problems relating to
gingle-curved sarfaces are taken up first, then those relating
to warped surfaces, and finully those relating to surfaces of
revolution. Experience proves this order. te be = logical one,
as we here proceed “from the gimple to the more complex.”
Also the student is more guickly prepared for drawing-room
work on intersections and developments; and in case it is
desired to abbreviate the course by omitting warped surfaces,
the remaining problems will be found to be consecutively
arranged,

The writer here wishea to acknowledge his indebtedness to
the many teachers who have aided him with valuable advice
and suggestions in relation to this work. 1In particnlar his
thanks are due to his esteemed colleagues, Professor H. J.
Gounlding and Mr. D. E. Foster of the University of Michigan,
for their careful reading and correction of the manuseript.

G M B
May 14,1030,
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PART I

ORTHOGRAPHIC PROJECTIONS

PrErLiMmmARY DEFINITIONS

L Geometry enables us to determine unknown magnitudes,
relationships, and forms from those which are known. There
are in general two methods of solution for any given problem;
namely, the analytieal and the graphical, In the former we
arrive at our results by caleulation; in the latter we make
drawings which represent graphically the true relationships
hetween the points, lines, and surfaces under consideration, and
arrive at our results without caleulation,

4 Graphics. If the problem relates to points and lines lying
in only one plane, the graphical solution may be reached by a
simple application of the principles of Geometrieal Drawing, or
Plane Fraphica. :

If the problem relates to magnitudes not in the same plane,
ihe graphical solution would require an application of the prin-
ciples of Descriptive Geometry, or the Graphics of Space.

3 Descriptive Geometry is that branch of Matlematics whjch
haa for its object the explanation of the methods of representing
by drawings : '

First. All geometrical magnitudoes.

Second. The solution of problems relating to these magni-
turdes in space.

These drawings are so made as to present to the eye, situated
at a particular point, the same appearance as the magnitude or
object itself, were it placed in the proper position.

e



