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PREFACE

It has been the endeavor of the author in writing this Lext to
include only those portions of descriptive geametry which possess
industrial utility and which develop the qualities of mind so
gssential in a draftsman.

First and foremost descriptive geometry should aim to teach
projection, A draftsman must be able both to read and to write
drawings with facility, and projection iz the very grammar ol
the language of the designer. Secondly, descriptive geometry
should aim to develop the ability to solve problems concerning
the relations of points, lines, and planes. These are, of course,
bul elementary parts of all engincering slructures as shown on
drawings and it is important that a draftsman be prepared to
solve problems relating to them directly on the drawing board.
Thirdly, and perhaps most important of all, deseriptive geometry
should aim to promote the ability to analysc a problem into its
component parts, to reason [rom a given set of conditions to a
required set of conclusions, and to build up from the drawing
2 mental picture of the object which is there represcnted, for
without the ability to analyse, to reason, and to visualize a
draftsman is lacking in the essential qualifications of his calling.

Tor these reasons the subject hus been discussed [rom the
point of view of a draftsman and the cssential relations of points,
lines, and planes have been treated in the third quadrant, The
order of the material has been carefully considered and while
there is some departure from traditional arrangement it is be-
lieved that the selection of material and its arrangement will be
found both logical and conducive to a natural development of
the subject. Many problems of a carcfully graded character
and of a practical “flaver” have been inserted at frequent intee-
vals in the belief that such work is invaluable in fixing principles
and promoting genuine interest.
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iv PREFACE

In the discussion on surfaces considerable variation mayv be
found [rom other works on the subject both in content and treat-
ment, It is believed, however, that the material included is
broad enough in character for practical purposes; and it is hoped
that the method of treatment, the character of the problems,
and the discussion on model making will stimulate interest in
this important and useful part of the subject.

In the preparation of this text the author has consulted and
acknowledges his indebtedness to the following standard texts:
Geometrie Descriptive by G, Monge; Theoretical and Practical
Graphics by T. N, Willson; Elements of Descriptive Geometry
by Albert E. Church; Elements of Descriptive Geomnetlry by
C. W. MacCord; Engincering Drawing by Thes. E. French.

F. G. HIGBEE,

Lowa Ciry, Fa., Febo1, poxs.
PREFACE TO SECOND EDITION

TaE second edition of this book presents no departure from
the original endeavor of the author which was to discuss only
the essentials of descriptive geometry.

The material in the first edition has been corrected and re-
vised, =ome portions have been entirely rewritten, and al the
request of a number of teachers who are using the book as a
text a chapter on tangencics has heen added. 'The changes
from the first edition are those which practical classroom use
has demonstrated as advisable,

The author wishes to acknowledge his indebtedness to his
colleagues in the department of Descriptive Geometry and
Drawing at the University of Towa, to Dre. F. M. Comstock
and his associates at the Case School of Applied Science, to
Professor E. F, Chillman, Rensselaer Polytechnic Institute, and
to many others who have aided in the preparation of this edition
with helpful criticisms and suggestions,

. G. HIGBEE.

Towa Crry, Ta, March 15, 1017,
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ESSENTIALS OF DESCRIPTIVE
GEOMETRY

CHAPTER |
ORTHOGRAPHIC PROJECTION

1. Descriptive Geometry is the science of graphic representa-
tion. It is the means by which objects are shown on drawings
and by which problems relating to these objects are solved.

2. When an ohject such as a machine, a bridge, a building, or
any elemental part of such an engineering structure, is designed
a drawing or sct of drawings of it is made, Such a drawing is
not only invaluable Lo the designer in recording his ideas step by
step and in assisting him in his design but it is also indispensable
to the artisan who constructs the object. A drawing, as used in
the engineering scnse, is a complete set of instructions from the
designer to the workman by means of which the workman may
reproduce, in cxact shape and size and in material and hnish,
the identical object which the designer represented on the
drawing.

‘The principles by which the shape and size of objects, and by
which problems relating to such representations are graphically
solved, are found in descriptive geometey.  The art of putting
on the drawing such additional information as dimensions, shop
notes, linish, and other data regarding the construction of the
object represented, is not a part of descriptive geometry but is
included as a part of the art which is gencrally known as drafting,

3. There are two general systems by which graphic represen-
tations are made,  One system bus for its purpose the represen-
tation of objects as they appear, and is called scenographic pro-
jection. When an object is looked at from some particular
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