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PREFACE.

In presenting the following brief KEssay to the
attention of the public, some apology may be consi-
dered not altogether uncalled for, as, in order to
obtain the perspective representation of objects,
different constructive methods have already been
invented, which might seem fully to answer all that
is required of the art. Itis nevertheless hoped, that
this Essay will be found of some service to those
whose profession it may the more immediately con-
cern to be acquainted with the Theory and Practice of
Perspective, by simplifying and curtailing the requi-
site operations, so as to leave little to the memory of
the artist; but rather, from an exposition of the
principle, to place greater reliance upon his mental

conviction.




PREFACE,

1v
The Author has here endeavoured not so much to

frame a complete system of Perspective, for that

would have entailed a greater amount of labour, and
required more time than he was able readily to com-
mand, as to indicate the application of a principle
hitherto apparently but little felt. Ehgaged at times
in making perspective drawings, I have frequently
experienced the inconvenience resulting from a mul-
tiplicity of lines not intended to remain upon the
paper, creating much confision, and often causing
it to be a matter of some difficulty to distinguish
between those lines that are required, and those
which are to be effaced. With the sole view then of
simplifying the consideration of the subject, and
lessening the confusion incident upon a multiplicity of
lines, I have generally made use of the following
method, for the purpose of putting in the whole
mass or outline of the Building in Perspective; and
then I have had recourse to such other modifications
of the system as readily suggested themselves, in

order to complete the detail.

The idea of using calculation, instead of construc-
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tion, for obtaining the perspective representation of

objects, is, I believe, altogether original, as well as
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PREFACE. v

the manner in which the subject has been treated,
throughout the following pages.

The order which I have observed in the arrange-
ment of this Essay has been—first, by a few simple
propositions, to demonstrate the principle generally,
then further to illustrate the subject by showing its
practical application in some examples of frequent

occurrence.

In order fully to understand the following pages,
no more mathematical skill is required, than some

knowledge of proportion, and of the first elements of
geometry ; so that the work will, I trust, be open to
all. 'The preliminary investigations being conducte?t
in such a manner, that the required truths are
generally involved, by merely transposing the terms.
of a proportion, or by performing some other equally

simple and obvious operation.

It may perhaps be objected, that there is a
deficiency of elementary examples; but when it is
considered that the fundamental proposition is the
same throughout, merely varied in its application, it

will, I trust, be conceded that the examples given
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vi PREFACE.

are sufficient for the purpose. This volume might
readily have been extended to a greater size, but it
was thought advisable to condense it in its present
shape, rather than risk the publicatioh of a larger

treatise.

If, upon perusal, this Essay be found of any, even
the slightest service, to the engineer, the architect,
or to draftsmen generally, the utmost hope of
the author will be realized, whose sole object in
publishing is the desire of simplifying the subject
for those who are sometimes in the habit of
drawing; by showing that, in many instances,
the dimensions of an object, to be represented
perspectively, may be more readily ascertained by
computation than by the usual methods of con-

struction.

26, North Place,
Cheltenham.
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INTRODUCTION.

PERSPECTIVE enables us to represent objects .as
they appear to the eye. The subject may be consi-
dered under two distinct heads, viz., as a science and
as an art. As a science when we investigate the
nature of those principles upon which the theory is
based; and as an art when we describe the mecha-
nical operations required to ensure a correct represen-
tation. In the former sense, it is a department of the
mixed mathematics, depending more particularly upon
the science of optics; but in the latter, it evidently
becomes an important branch of the art of drawing.
A work like the present, professedly viewing the
subject in a new light, must necessarily be of a
mixed kind; embracing both theory and practice.
In the following pages, it shall be the author’s aim to

develope just so much of the science as may suffice to

elucidate and explain the art.

By the term Arithmetical Perspective, I mean the
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application of arithmetic to the purpose of obtaining
the dimensions and position of the representation of
an original object. Which application of arithmetic
amounts to this: when certain geometrical relations
are found to exist between lines, we substitute the
numerical values of those lines for the lines them-
selves. Now, as by far the greater part of the lines
necessary to the consideration of perspective are
imaginary ones, by making use of their values we
are thus enabled to designate them, and to draw only
such as are absolutely essential to a complete repre-
sentation of the original. The object, however, of the
present treatise is to show how we may indicate the
original lines of an object, as well as the imaginary
ones, by means of their numerical values; thus
obviating the necessity of drawing a plan and eleva-
tion of the object to be represented perspectively.

In the description of objects whose forms are geo-
metrical, such as buildings, by means of perspective,
it will often be the easier mode to ascertain the
dimensions and position of the representation, by
computation than by construction, according to the
usual methods. ’If, for instance, a draftsman were
asked of what size should a tower, one hundred feet

in height, and distant a mile, be shown upon his
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drawing, he would be obliged to perform several
operations before the required answer could be given ;
the truth of which would depend altogether upon his
accuracy in drawing. v

Arithmetically, however, the result may be obtained
with far greater correctness and dispatch, thus: if the
picture be viewed at therdistance of a foot, then
5280 : 100 =1 : 2, or ¥ = $28 =—0.22in., the
required height of the representation. But, before
detailing the means by which we arrived at this
answer, some preliminary considerations require our
attention.

A spectator, who remains stationary while viewing
an object, is conscious that it appears to be of but
one particular size and no other. If he approach, he
is sensible that the object appears larger; but if he
retire, the further he goes the smaller the object
seems. Whence this appearance and what its cause,
I shall first endeavour to show before proceeding
further

Sight is caused by the rays of light, which are
reflected in straight lines from the object to the eye
of the observer; entering the eye at the pupil and
there crossing each other, they form an inverted

tmage of the object upon the retina, from whence an
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impression, conveyed by means of the optic nerve to
the brain, produces the sensation of vision. By
what means, although the image be inverted, we see
objects in their proper position, is a subject for spe-
culation of little practical importance, and therefore
uncalled for in a treatise like the present.

*

" @

]
Let a b be an original object, v the pupil, where the

extreme rays a v and b v enter the eye, and p ¢ : the
image of a b formed within the eye; ¢ being the -
image of the point @, and p the image of b. It is
supposed that the measure of the greatest angle which
the eye can compass at one glanceis about 60 degrees ;
therefore the angle included between the extreme rays,
forming the image upon the retina, will also be mea-
sured by an arc of 60 degrees; opposite angles being
equal.

The triangle p v ¢, formed within the eye by the
extreme rays proceeding from the object and the
image, is similar to the triangle @ v b, formed by the
extreme rays and the object. For let @ b be vertical,

then p ¢, the chord of the arc formed by the image,
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and which we may consider as the size of the image,
will be parallel to @ b, or so nearly so as fully to war-
rant our assuming it as such.

The triangles p v gand a v b are evidently similar,
for the sides are either in the same straight line or
parallel. But the sides about the equal angles of
similar triangles are proportionals (Euc. 4th of 6),

therefore v b : @ b = p v : p ¢ the image.

ProrosiTioN 1.

The size of the image in the eye varies as the size
of the object directly, but as the distance of the
object inversely.

Let the distance v b be constant, then in the trian-
gles @ v b and ¢ v r, we have by the preceding, a b :
av=gqr:vr. Likewise in the triangles ¢ v ¢ and
pvr we have: av : ac=w r : p r; therefore
ab:ac=gqr :pr, and alternately a b : gr=
ac:pr. Thatis to say, the size of the image is in
proportion to the size of the object, when the distance

remains the same.
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Let the size of the object be constant ; then in the

triangles av cand p v r we have ac : cv=pr:

pv,or PT “_f. But p v is constant, for it 1s
po cw

the radial from v, the pupil, to p at the back of the
eye ; therefore p r, the image, varies as 2 €. that is,
cv

as a ¢, the object directly, and as ¢ v, its distance
reciprocally.

We now perceive that objects vary in apparent size,
according to their distances, because the images of
those objects in the eye actually become larger as the
objects approach, or they decrease in size as the origi-
nals recede.

I have here considered the object to be of but one
dimension, as a line. If, however, the object be of
two dimensions, 2s a plane, then the plane of the
image will evidently vary as the plane of the originaj
object directly, and reciprocally as the square of the
distance.

If a plane m n o p be interposed between the eye
and the original object @ b ¢ d, so as to intersect the
rays of light reflected from the contour of the object
to the eye, then the poinfs of common section m n o p,

between the rays and the interposed plane, will form
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an outline representation of the original upon that
plane, so as to produce the sdfne image in the eye as

the object itself would have done.

This, then, is the end contemplated by Perspective,
viz., upon a plane between the eye and the object to
draw such a correct representation as shall convey to
the mind a just idea of the original.

Before proceeding further, however, it is necessary
to state, that in order to determine the position of a
point in space geometrically, three planes are required
to which the point may be referred. “T'hese planes
are, for the sake of simplicity, generally assumed at

right angles to each other.

The three planes required for the rectangular pro-

Jection of solids are a horizontal plane, g v A, and

»
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two others perpendicular to it, and also at right
angles to each other. @he one being the plane kv /,
which I have called the vertical plane, and the other
a b c d, which I have called the parallel plane, from
its being generally parallel to the plane of the picture.
These three planes are called co-ordinate planes,
and the lines formed by their intersections, viz., 4 ¢,
A f, and A 1, are the axis of co-ordinates.

If it be required to project any point in space, as p,
upon each of those planes, draw from p the line p p,
perpendicular to the plane g v k, or the horizontal
plane; also from p draw p p perpendicular to the
plane & v I, or the vertical plane, and pp at right
angles to the plane @ b ¢d. The position of the
point p» is then determined relatively to all the
planes, and the perpendiculars so drawn upon the
planes are the co-ordinates of the point p. So also
the points p p p where the perpendiculars from p
meet, the co-ordinate planes, are the projections of
the point p upon those planes.

If any two projections of the point p be given,
the third is also known. For let the projection p be
given by means of the abcissa 4 B, and ordinate

B p, also the projection p by means of the abcissa

A B, and ordinate B p; then the remaining pro-
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jection, but which has not heen given, is p, whose
abcissa is 4 C, and its ordinate C p. But 4 C is
equal to B p, and C p is equal to B p, both already
given; therefore, enough has been given to deter-
mine the position of the point p in reference to all
the planes.

It follows hence that solids are fully described
geometrically by plans and elevations, or, which is
the same thing, by their projections upon horizontal
and vertical planes.

If the projections of two points, being the extremi-
ties of a straight line, be given, the projection of that
straight line is also given. To project a curve, the
projection of a number of points situated in the
curve, sufficient to determine that curve, must be
ascertained. Since surfaces are bounded by lines, if
the projections of their bounding lines be given, the
projections of the surfaces are also known. Se
likewise the projections of solids are obtained by the
projections of their bounding surfaces.

The additional plane required in Perspective is
the plane of the picture, whose position in reference
to the other planes, it is needless to state, must be

given, or the relation between the position of the
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point in space, and that of its proposed represen-
tation, could ‘not by possibility be determined.
Hence the plane of the picture is assumed perpen-
dicular to the horizontal plane g v k, and at right
angles to the vertical plane £ v I. It is, therefore,

parallel to the remaining plane a b ¢ d.







