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PREFACE.

Ta1s work has been compiled to supply a want long experienced by science teachers and their pupils,
and is published st a price within the mesns of the hamblest artisan. By uniting Plane and Solid
Geometry with Orthographic, Tsometrical, Parallel, and Linear Perspective Projections, in a clear and
condensed form, it will prove of great assistance to worlimen in their several branches of trade, especially
tin-plate and metal workers, pattern makers, fitters, smiths, engineors, carpenters, joiners, masons, and
others, surveyors and draughtsmen. With the exception of the terms explained in the definitions,
technical and compound words have as far as possible been avoided, in order that the subject may be
énily and thoroughly comprehended by persona having no previous knowledge of Geometry.

Although there are various methods of working out these problems, the simplest and est that will
apply in all cases has been adopted.

The work is descripfive and noé d ative ; long i baving proved how few students
in our schools and classes have cither the preliminary training, time, or application to enter into the
theory: they Jearn rather fow to do it, than why it {s executed in that particular form.

The best examples in each division have been selected, so ne neither to limit nor encumber the
subject. It is hoped that the description to each, although brief, will be found complate in iteelf; but
in some cases; where incomplet may be app B refe to other figures mentioned will
suffice. A copious description would often tend to make it more confusing, As the great value of
Geometry lies in its accuracy, it cannot be too urgently impreased upon the student, that figures shonld
be drawm as large as possible, with neatnessand care j for, without these inls, errors will ly
oocur. It is suggested that, where doubt is entertained of the truth of any solution worked out by the
student, exaggerated examples should be taken, which will multiply the error, if such exist, and serve
as an exercise to impress the method more fully on the mind of the pupil.

The work is divided into sections, as follows :—

PRACTICAL PLANE GBOMETRY.
Definitions. Elementary Constructions of Plane Figures. Division and Transformation of Plane
Figures.
PRACTIOAL SOLID GBOMETRY.
Orthographic projection of Lines, Planes, and Solids. Penetrations and Intersections of Solids. Conic
“and other Seetions. Envelopes of Solids, with the development of Lines and Points npon their sucfaces,

Projection of Shadows and Cast Shadows. Isometrical Perspective Projecti Parallel Perspective Pro-
jection. Linear Perspective Projection,
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PRACTICAL PLANE GEOMETRY.

DEFINITIONS.

Prare I

Fia. 1.
A right angle is when one line [s perpendicular o
another, or contains an angle of 90 degrees.

An sguilateral (’iﬂn;:?;na;hme sides equal,

An isasceles triongle T i equal.

A sealens triangle e o1 14 sides e

A right angle mﬁ%i}u u right angle.

A spuare ina l'an.r-sﬁﬁll ﬂ(;nre, having all its sides
equal, and its angles rigll‘al:;nglu.

A rtangle 1a & fonrvaided having all its
angles right angles, and its opposite sides only equal,
Fia. 8,

a, 8.
A parallelogram is & four-sided fignre, having its
opposite sides parsilel. A B is called the liiag‘:;fl.

Fie. 9.

A drde is 8 plane figure bounded by ows con-
tingous curve line, ealled the circumference, and iz
such that the circumferenco is at all pointa equally
distant from the centre A within it.

Fio. 10

A line A B drawn through the centre of a circle
and terminating on ¢ach side at circumferance, is
8 diameer.

Fie., 11,

The line A B is a radius of the circla B O D—
A Coand A D are also radii. The space enciosed by
‘two radii, and a portion of the circle is termed a sador,

Fia. 12,

An ar¢ of & eirele is say part of the circumference,
a8 A B. A chord of a circle iu a straight line joining
the extremities of 80 are, ns A B. A segwens of
cirele is & spacn enclosed by en arc and chord, as A B,
A fangent to u circle is & straight line which touches it
but does not cut it, aa C D,

‘ Fia. 13.

Circles are comomtric when they have the same

centrs.

Fra, 14.

Circles are aceniric when they have not the same
ocenire.

Fie. 15.

Circles are fangential to each other when they
touch at their eireumference, bus do not eut.

Fis. 16,

A square, or any other figure, with s greater or
less number of sides in dmsrdded in & circle when
all its sogles touch the eircumference but do mot
cut.

Fia. 17,
A eircls I inserided in u straight sided figure when
it touches all ita sides,

Fig, 18.

A pentagon, or five sided figure,
Fig. 19.

A Jexagon, or six sided figure.
0. 20.

A Asptagon, or seven sided figure.
Fia, 21,

An edfagen, or eight sided figure.
Fia. 22,

An acute angle, Jess than a right angle.
Fia. 23.

An odtuse angle, greater than a right angle.
Fia. 24,

Paralted lines if produced will never meet.

G. 25.
T construct @ seale of chords,

Draw any circle A C D, and find the dismeter A

B 0. Erect a perpendiculsr st B, and divide one
quarter of the cireumference from O to S0 into nine
equal parts. Then each of these divisions represents
ten degrees; they should esch be divided into ten
equal parts, The circumference of & circle contains
8607, therefore the quadrant or quarter circumference
will contain 90°, Draw the chord line 0, 90 ; and from
0 &8 & centre, with redii 0, 10; 0, 20; O, 30, eto,
describe ares to eut the chord, snd figure these
points 10, 20, 30, ¢tc. ‘Then this line is called the
scale of chords, by means of which any angle may be
set off. Thus, for an angle of 45° lay down a line,



