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PREFACE
Tag greater part of the subject matter of this hook appeared in a
series of articles in the Hmﬁmm World. The In writing it

iz so fully explained in the Imtroduction that a face is hardly
required. As the forms given to the various parts of a machine or
engine are on analysis invariably found to be combinations of certain
goometrical solids, a knowledge of how each of these should be drawn
when in any position should ﬁ first acquired by the student dranghts-
map. To this end a series of problems is given in the following pages,
commencing with the construction of thoee simpla trical £
which form the serfaces of the solids which give shape to mechanical
details, and subsequently the method adopted in representing the solids
themseives, singly and in eombination.

As no amount of copying “drawings” of mechanical details will
ever give the student a knowledge of the ressons why they are made
to take the special forms given to them, so in the earlier stages of the
study of mmﬁlm drawing it is impossible for him fo acquire the
power to draw the simplest solids m different positions correctly
without s knowledge of the prineiples of ©Opt phic Projection,”
which is the basis of the representation of all eolid objects, In thia
part of the subject an extended series of problems is given, the solution
of which should enable the student to draw any simple object without
further help.

In the method of studying the contents of this work, the student ia
advised to take the different parts of the subject in the order in which
they are arranged, a8 he will thereby be led to acquire s mastery of it
in a way that will I:I‘;Em upon his mind the connection that each
part bears to that which follows. The order of study may not be that
vsually followed, but it is such as an association of many years with
draughtsmen and students has proved to the author to be the hest for
the acquisition of the preliminary knowledge necessary to the successful
practice of the draughtaman's art,

This work is not intended as a treatise on either Plane or Bolid
Geometry, but as much of these subjects is given as will be required
hg' the student to attain to an easy comprehenzion of the fimt principles
of mechanical drawing as herein exemplified. Their actual application
to the delineation of machine elements and engine details may posaibly
form the subject of a further work.

H. Hour-BurTeariiL

Gresnaich, 1897,






CONTENTS

Introduction—THE VALUE oF Ao ExowiLepoE or DRAWING T0 THE STUDENT

CHAPTER I
TBE Toots axp MaTERIAL: BEQUIRED BY THE STUDENT

Drawing-Board—Tee-Sqnare—Adjnstable Bladed Square—8et-Squares—
Peﬂu'lﬂ—mefng Pim—P:pu—Rnhhr-—[nk—Dmﬁng Tnntru-

mants
CHAPTER II
MecHARICAL AND FrEEmaxp Drawive : THEIR DIsFERENCE
axD Uses

The meaning of Freehand Drawing—How ohjects are made viathle—
What & Perapective is—How a Perapective Dmwing is obtained —
The use of 8 Perspeetive Drawing to the workman—An Orthographic
Prajection, and how obtained—The mesning of Plan and Elavation

CHAPTER IIL ;
Pracrioat GEoMETRY oD MecHANICAL Drawive
The menning of the term ‘* Geometry”—The diffarenca batween Plane snd

Bolid Qeomatry—Definition of Goometrical tarms nsed in the work—
Plane Quometrical Figures &

CHAPTER 1V
Praxe GeoMerat ProBrLEMs
To divide & straight line into two equal parts—To erect & perpendicclar
to & given straight line—To let fall a perpendicnlar to a straight
line—To bisect a given angls—To draw & line parallel to a given line
—To draw an lnllo aqual to & given angl&—To draw & line mhng
an angle with @ given line .

PAOR

1-11

12—16

17—23

2327



viil CONTENTS

CHAFTER V
Fraxg Grouereroanl FiGUunes
Ta construct an equilateral friangls, an isoscelea triangle, a scalone triangle
—To consirict & square, & rectangle, 8 rhombus, & rhomboid, & tra-
pezium, a regular pentagon, o hexsgon, & regular oofagon ... ..

CHAPTER VI
ORTHOGRAPHIO PROJECTION

The Planes of Projection—The differemce between a vartical and & per-
pendicular plana—The relative position of the planes of projection—
Ths projections of & point and & straight line—The ]qu]echm of &
line inelined to the planes of projection i

CHAPTER VII
Prosecrion of Prawe Fravres

The Projection of the 'T:m:gh—Tha uqumr—The pcnft.ngnn and the
hexagon, ste i -

CHAPTER VIII
Tae ProsecTiON oF SoLIDE
Definitions of the Plane Bolids—The cube, the prism, the pyramid, ete.—
Models of the Solids necessary to the Student for o thorough know-
ledge of their projsction—Elevations of objects given to find their
plans—Meaning of section, side a]amtion, soctional plu.nu and slava-
CHAFTER 1X
Prosecrion 15 THE UPPER PLaxm
The front slevation given, to find the aide elevation—The sectional sleva-
tions of the solid and hellow cube, prism and pyramid

CHAPTER X
Prosection Faom THE Lower 1o THE Trren Prawe
The plane of chjects given, to find their elovations and ssctional elevations

CHAPTER XI
Livixa-1¥ Drawisoa v Ivg

The kind of lines to be used—Tha direction in which the light is sapposed
to fall on the object represented—To find the angle that the rays of
light make with the planes of projection—Why different qualities of
lines are used in Mochanies] Drawing—The (mportance of correctneas
in their applieation—How ink for liningin = d:l.wln; ghould ba
made—And how to fill the drawing-pen

FAGR

28—

Bi—41

42—46

47—E5B

§8—70

T1=—78

Ti—84



CONTENTS

CHAFPTER XII
Tak Prosxcrion oFf Coavep Lises

The definition of o earved line—Tha front slavation of & etirved line baing
given, to find its side elevation and plan—How to find the projections
of & line of dowble eurvature—The projections of combined curved and
right lines—The plan of & cireular plah bein; ;ivm. to find its cleva-
tion—To draw an ellipsa ... .

CHAFPTER XIII
Ter ProsecTioN oF Bormws witH CURVED SURFACES

The definjtions of the cylinder, the cone, and the sphere—The plan of a
_ eylinder given, to find its elevation in varions positions—The plan
of » cone given, to find its slevation in different positions ... ..

CHAPTER XIV
Taz Prosecrion oF rae Szotioxs or o Orriwpem
The elevation of a cylindar glm. to find ita sectional elevation and

ix

FAOE

85—07

#8~102

Pl o an e v we am ae w. 108<-T05

CHAPTER XV
Tre Prosecriow oF rEe Comio BeeTiows
The definitions of the sections of & cone—The plan and elevation of acone
being given, to find its sectionsl projection—To find the trus form of
any sectlon of & eylinder ot cone—The sections of & sphere and their
projections—Definitions of the subsidinry solids of revolution—The
lining-in in ink of solids with surved surfacea—How i.bel.ighlialh
upon them . Gt o o e e

CHAPTER XVI

Taxg PnorlnmuorOnammmmmhuum
ProJeoTION

To find the projection of a point, and lins lying on &n inclined plane—The
projection of plane fignres when inclined to the plenes of projection—
The projection of & solid when inelined to the planes of its projection
—The projections of the solid and hollow cube, the pyramid, and
cone, when inclined to the planes of their projection—The projec-
tiona of a slx-sided nut, when Inclined to the planes of projectlon ...

CHAPTER X¥II
Tue PexprRaTion axp IntensecTioN of SoLiDe

The penctration of prisma by prisme at right angles to each other—The
penstration of prisms having their axes inclined to each ether

18—118

120—141

142162



