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PREFACE.

This course in Elementary 3raphics consists of four separate text-
bovks, each of which 18 intendad to furnteh dally work for & term of trom
six to twelve weeks, or ite equivalent. It includes the subjects of

1. Geometricel Drawing,

2. Projectlon Drawing,

2. Elements of Deacriptive Geometry,

4, Linear Perspactive,
and was ariginally prepared for the classes of the KansseState Agricul-
tural (and Mechanical) College, but has been arranged bere 2o that the
different volumes may be uzed séparately snd uoder varyiog conditions.
It is Intended, however, that Geometrical Drawing ahould precede, and
Projection Drawing ehould follow the study of Flane and Bolid (Geometry.

' ' J. D WALTERS.

Manhattan, Esnsas, October, 1564,
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PART I.

Deﬂﬁitions. Problems and Exercises.

INTRODIICTION.

1. Projective deometry,

The obfects of projective geometry are:

(1.} To represent, by drawings, geometrical magnitodes in spaee.

{2 ) Ta solve problems oo forme in space by conetruction ina plane,
and to demonstirate by ihe method of projections the properties of form
and position.

Accordingly the suhject matter of the acience may be divided into

(1.} Projection Drawing ;

{3.) Descriptive Geometry.

3. Projection Drawing. :

Profection drawing |y the art of repressnting space forms upon plain
snrfaces, 80 a8 to show their real dimensions and relations.

Coneaptions ot the form of solids or ohjects having three dimensiona,
nre at drst obvtained with difficuity from drawings. Espectally ia this the
camse when the drawings are not perspeclives and lack shading. | Work-
ing drawings.) The systematic study of projection drawing i therefors
a matter of great lmportance to everyone intending to follow an indus-
trial, engineering or artietic pursuit.  For the same resson. the study of
deseriplive geometry is ugually preceded by a coursge upon the methods of
representing objects having three dimenslons. It is evident that the
student must learn to read aod draw the language of apace forms befors
heean expect 1o make progiess in the anelysiz or such forme, just as he
had to learn reading and writing before he conld commence the study of
rhetorle or literatura.

3. Different Methods of Projection.

There are at least four seient!fc inethoda of projection drawing:

{1.) Orthographic projection.

(27 Axonometric projection,

{3 ) Cooical projection.

14) Sphericsl projection
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Fach of thesa has characteriatics that make it sultable for certain
kinds of seivntific or practical work, In mathematical and engineering
drawing, the frst, or orthographic method, is commonly used. This book
treats orthographic and axonometric projection.

4. Method of Work.

Experienca has proved that a series of problems of progressive diffi-
culty, which, taken in their logleal order, the student ean maater alone,
or with little assiatance on the part of the feacher, will accomplish the
desired ands better than any othar,

Some of the work in projection drawing offers better opportunity for
avtistic efforta, requires larger sheets of paper, and should be done under
the eye of the teacher, while A majority of the problrmus may be solved on
Arnaller gheeta, slmply with trisngle and compaeses. For this reasom,
this book, like Book 1, has been dlvided into two parta:

Part I.—Definitions, problems and exercises,

Part [1.—shading and draughting,

The first part containg the sobject matter of the home work, and the
second part that for the lass room work. The study of both parta should
he comimenced at the sams tlme, and should be exrried on together.  One
duy should be given to discusatona and illustrations of new principles and
te hlackbosrd recitations by the clazs; the next Jday shorld be devoted to
dranphting in the clase room.

Fuz. 1.

Al home work in projaction deawing should be done in fnk and
should be finished ueiformly, ao as to permit bindiog at the close of the
term. Each plate shoold be drawn with a heavy border line inclosing &
surface of 6F by 9 lnches, Omly one side of the paper should be used.
The shest should not be relled, but ought to be earried “Hat’ in & large
book or a portfolie. **What is worth dolng at all i3 worth deing well I'
5. Tools and Materials.

I'ne tools required for the home work In projection drawing are:

{1.) A pencil of rtch quality and hardiess that it will take and hold
& fine point.

(2.} Au eraser.

13.) A pair of solid white metal compasses with pencil and pen at-
tachment.

{4.] A drawing pen.

{6.) A drawing board, 12 to 14 inches by 20 to 22 inches, (see illustra-

tion.)
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(8.} A small T-square. .

(7.} A right angled isosceles trigngle having wldes of about 6 inchea.

{8.) Four small white metal thomb tacks.

Of materials, will be oeeded a bottle of jet black writing Ink—not
writing fluid, aa this would corrode the drawing pen—and about three
dozen sheeta of best American drawing paper, slze 84 by 11 inches. This
paper is usnally sold in sheeta measuring 17 by 22 Inches and has to be
folded and ent. If the finished work ie to be boand, larger sheets should
ba provided and the addittonal margin shoudd be artenged foron the left
side of each plate. (ood grades of French linen paper will also be ser-
viceable,

The sdditional tools and matertals needed in shading and draughting
are deseribad in the Introduction of Part IT of this book.

DIVISION B,

CEMERAL PRINCIPLES.

6. The Planes of Projection.

The solid or object to be drawn is supposed to be placed sbove s hori-
zontal and in front or a vertical plane. Thess planes are called the planes
of projection.

Fa. 2

4 b e
. Perpendiculars, named prijectsrs, are then supposed to be dropped
from every corner or consplenons pelnt of the aolid to both planes of pro-
jection. By sonnecting the ends of those projestors upon the planes of
projections by linea that represent the edges or onilines of the solid, two
pictures are obtained.



