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N my infirm ftate of health, a fitua-
tion that is very apt to affe& the
mental faculties, I thought my late
book of Mechanical Exercifes would
have been the laft I fhould ever pub-
lifth. But, as I have been conftantly

accuftomed to an active life, and to

confider idlenefs as an infupportable
burden, I have, of late, amufed my-
felf at intervals, as my ufual bufinefs

“would permit, with ftudying Per/pec-

tive; which is an art that every one
who makes drawings, were 1t but for
plates (efpecially of folid figures) in
books, thould be acquainted with.

And indeed I drew the figures which
a are
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are now engraved for this Book, with
no other view than to inftruét others
verbally by, who came to me to learn
fomething of that branch of {cience,
without having the leaft thought of
ever laying them before the Public.'

But, upon fhewing thefe drawings-
accidentally to fome friends, they ex-
prefled their defire that I fhould: write
a defcription of the rules by which
they were delineated. 1 complied
with their defire, and it is entirely
owing to their partiality to me, thatl
have confented to this publication.

I nced not obferve how requifite
it is for painters who put groupes
of figures together, but alfo for thofe
who draw landfcapes, or figures of
machines and engines for books, to

g know
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kmow the rules of Perfpective. The
want of this branch of knowledge is
the reafon why we not only fee very
bad and diftorted figures of machines
and engines in printed books, but alfo
why we fee many hiftorical paintings,
in which the different pictures of men,
women, hills, houfes, birds, and beatfts,
are put together without any regard
to what painters call keeping ; which is
the fame thing as reprefenting objetts

in the fame manner that they appear

to the eye, at different diftances
from it.

I fhall only mention two inftances
in the works of one of the greateft
painters that ever exifted;—I mean
the celebrated RapaarL Ursix.

Every man 1s fenfible, that, if he

- fhould ftand by the fea-fide, and look

a 2 at
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at a boat with men in it at fome dif-
tance, he could not diftintly fee the
features of thofe men, much lefs the
wrinkles and marks of the mufcles
in their faces or bare arms. And if
he were in a boat, at fome diftance
from the land, he could not perceive
the eyes and beaks of fowls on the
thore. |

Yet {o it 1s, that, in one of the fa-
mous Cartons of RApHAEL, rr:‘prefent-'
ing the miraculous draught of fifhes,
the men in each of the two boats ap-
pear of full fize, the features of their
faces ftrongly marked ; and the boats
are reprefented fo ¥mall, and the men
fo big, that any one of them appears
fufficient to fink either of the boats by
his own bare weight: and the fowls
on the fhore are likewife drawn fo

big,
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big, as to feem very near the eye of
the obferver ; who could not poflibly,
in that cafe, diftinguifh the features
of the men in the diftant boats. Or,
{fuppofing the obferver to be in either
of the boats, he could not {ee the eyes
“or beaks of the fowls on the fhore.

The other inftance is of a very ca-
pital miftake in Raphael’s hiftorical
pi¢ture of our Saviour’s transfigura-
tion on the Mount; where he is re-
prefented with thofe who were then
with him, almoft as large as the reft
of his difciples at the foot of the
Mount, with the father and mother
of the boy whom they brought to be
cured: and the mother, though on
her knees, is more than half as tall
as the Mount i1s high. So that the
Mount appears only of the fize of a

little
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lictle hay-rick, with a few people on
its top, and a greater number at its
bottom on the ground : in which cafe,
a fpectator at a little diftance could as
well diftinguifh the features of thofe
on the top as of thofe on the ground.
But upon any large eminence, deferv-
ing the name of a Mount, that would
be quite impoflible.—My only reafon
for mentioning thefe extraordinary
particulars, is to fhew, how neceflary
it is for painters to be well acquainted
with the rules of Perfpective.

I am far from confidering the fol-
lowing Work as a complete f{yftem
of Perfpective, for that would require
a very large volume. But I think I
may venture to fay, that, when the
learner 1s fully mafter of what is there
contained, he will not find any great

difficuley
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difficulty in proceeding to what length
he pleafes in the attainment of this
{cience, without any further affift-
ance.—Or, if he fhould grow tiredy
and be weary of going on according
to the rules, he'may make ufe of the’
Perfpective Machine defcribed and
delineated at the end of this {mall
tra¢t, by which he may draw every
thing equally eafy that he fees before

~ him, without knowing any rule at

all, But I hope there are very few
who will have recourfe to fuch an
unicientific method.

It 1s very probable, that thofe who
already underftand Perfpective, if they
take the trouble of reading this fmall
Treatife, may think I have been ra-
ther too verbofe in moft of my defcrip-
tions. I only requeft of fuch to con-

fider,
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fider, that I never wrote any thing
for thofe who are well fkilled in the
few branches of {cience whereof I
have treated ; but only for thofe who
wifh to attain a moderate knowledge
of them; and to fuch, I think, every
thing ought to be made as plain and
cafy, and be as minutely defcribed,
as is pofiible.

Perfpettive




Perfpe&tive made Eafy.

CHRIN R

The TueorY of PERSPECTIVE.

I. ERSPECTIVE is the art of
P drawing the refemblances or
pi¢tures of objects on a plane
furface, as the objects themfelves ap-
pear to the eye.——Thus, fuppofe a
perfon at a window looks through an
upright pane of glafs at any object
beyond it; and, keeping his head
fleady, draws the figure of the objeét
B upon
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upon the glafs, with a black lead
i::etn'cil, as if the point of the pencil
touched the objet itfelf ;. he would
then have a true reprefentation of the
objet in perfpedive, as it appears to
his eye.

In order to this, two things are ne-
ceflary : firft, that the glafs be laid
over with ftrong gum-water, which,
when dry, will be fit for drawing
upon, and will retain the traces of the |
pencil : and, fecondly, that he looks |
through a mall hole in a thin plate |
of metal, fixed about a foot from the
glafs, between it and his eye, and that
he keeps his eye clofe to the hole;
otherwife he might fhift the pofition
of his head, and confequently make
a falfe delineation of the object.

Having
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Having traced out the figure of the
object, he may go over it again with
~ pen and ink ; and, when that is dry,
put a fheet of paper upon 1t, and trace
it théreon with a perxcil: then, taking
away the paper, and laying it on a
table, he may finifth the pi¢ture, by
giving it the colours, lights, and
t{hades, as he {ees them in the objeét
itfelf ; and then he will have a true
~ refemblance of the object.

2. The nearer that any -ohje& is tO
the eye, the bigger it appears: the
~ farther from the eye, {0 much the

lefs, both in height and breadth.

3. All objects become vifible by the
rays of light which flow from them
into the eye. Thefe rays pafs through
the pupil, and fall upon the retina,

B 2 which
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which is a fine expanfion of the optic
nerve, interwoven like net-work in
the back-part or bottom of the eye;
and there the rays form a picture of
the object, whofe apparent bulk de-
pends upon the fize of fuch picture,
fo formed upon the retina.

In Fig. 1. of Plate I. let PbdcaP be
the eye, P the pupil, or round black
opening in the middle or fore-part of
the eye, through which the rays of
light enter, and proceed to the retina
or back-pait b¢da, where they are
intercepted, and form the pitures of
the objeéts from which they flow.
Every point of the objet throws off
rays of light in all manner of ftraight-
lined dire¢tions; and therefore, every
vifible point of an obje&t will fend
fome rays through the pupil into the

€yc;
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eye; and thefe rays, falling upon the
retina, will form all the correfpond-
ing points of the piture or image of
the object thereon. The rays are co-
loured according to the colours of the
objects they flow from, and give the
like colours to its piture formed in

the eye.

4. To thew that the pictures of ob-
jets are thus formed upon the retina,
take the eye of a fheep or bullock,
newly killed, and cut off all the opake
part from the outfide of the back of
the eye, till the tran{parent retina ap-
pears: then hold up the eye between
your own eye and any object, with
the fore-part of the eye toward the
obje&, and you will fee a fine inverted
pic¢ture of the object on the retina,
having all the colours of the object

itfelf.
B3 5. In
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5. In Fig. 1. let 4¢B be an objeét,
whofe diftance from the eye is Pe.
A ray APa from the top of the ob-
je&t, pafling through the pupil P of
the eye, and going on to the retina,
forms the picture or image of the
point 4 thereon, at ; and a ray BPJ,
from the foot of the objeét, pafling
through the pupil P, and going on to
the retina, forms the image of the
point B at 4 on the retina.—All the
intermediate points of the object, from
A to B, fend rays of light into the
eye, which {orm all the intermediate
points of the image between a and b
in the eye. So that the image of the
object is inverted in the eye; and its
whole length is included between the
points ¢ and % on the retina. Thofe
who want to know why we fee the
obje@s themfelves in an inverfe pofi-

tion
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tion to that of their pictures in the
eye, mufl recad what optical writers
have faid on that fubject.

Let the fame objet be placed twice
as far from the eye, as at C.D; then
the diftance P/ will be double the
diftance Pe. The ray CPc¢ forms the
image of the top Cat ¢ on the retina,
and the ray D Pd forms the image of
the bottom-point D of the object at &
on the retina.—Now it is plain, that
as the fpace between ¢ and 4 is only
equal to half the {pace between @ and
- &, the image of the object will be but
half -as long upon the retina, when
the diftance Pf of the objet is twice
as great as its diftance Pe was before.
—And thus, by removing the object
further and further from the eye, or
removing the eye further and further

B 4 from



8 PERSPECTIVE

from the obje&, it would {eem at laft
to be no bigger than a mere point,
becaufe the angle under which it was
then feen would be next to nothing.

6. An AxcLE is formed by two lines
approaching toward each other till
they meet; and the point where they
meet is termed the angular point. Thus,
in Fig. 1. the lines 4P and BP tend-
ing toward one aneorher, form an
angle; and the point where they meet
at P is the angular point: and whe-
ther thefe lines be long or thort, it
makes no alteration in what is termed
the meafure of the angle; as we fhall
thew in the next fection.

In defcribing an angle, three letters
are generally ufed, the middle letter
always meaning the angular point

where
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where the two lines meet.—Thus, 4PB
denotes the angle formed by the two
lines 4P and B P, meeting at P; and
C P D denotes the angle formed by the
two lines CP and DP, meeting at P.—

In this cafe, as the objeét 4¢B {ub-

tends (or is feen under) the angle
AP B, and the objet C/D is feen
under the angle CPD, the former is
called the angle of vifion of the object
AeB, and the latter the angle of vi-
fion of the objet CfD. But, as the
lines CP and D P fall within the lines
AP and B P, the angle of vifion of
CfD is lefs than the angle of vifion
of Ade B ; and juft as much lefs as the
diftance of the objeét CfD, from the
eye, is greater than the diftance of
the obje&t 4e¢B from it.—So that the
apparent height (or breadth) of any
object is diretly as the meafure of

the angle under which it is feen.
| 2.1
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7. If a circle, of any diameter what-
ever, be divided into 360 equal parts
or degrees, and the angular point be
at the center, the number of degrees
between the two lines which form
the angle is the mecafure thereof,
Thus, in Fig. 2. of PlateI. the lines 4C
and BC form the angle 4CB; of
which, the point C at the center of the
femiciccle d A Be is the angular point;
and the number of degrees of the fe-
- micircle contained between the points
A and R, 111 the arc 4B, is the mea-
fure of the angle 4CB.

Let the {femicircle be divided into
three equal parts, as 44, 4B, and
Be; then each part will contain 6o
degrees (the whole {femicircle contain-
ing 180) and that will be the meafure
of cither of the three angles 4C 4,

ACB, or BCe. |
3 Join
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Join the points 4 and B by the
firaight line 4 B, and a triangle will
be formed by the three lines C 4, 43,
and BC, all of equal length; and all
the three angles at 4, B, and €, will
be equal, each containing 6o degrees.
—So likewife, in the lefler femicircle
kabl, the lines abd, 6C, and Ca are of

-equal length ; and each angle, at C, 4,

and 4, contains 6o degrees.

8. Any triangle whofe fides are all
equal, is called an equilateral triangle;
and the angle oppofite to either fide

thereof contains 6o degrees.

9. 7o make an equilateral triangle upon

a line of any given length, as fuppofe the
line 4 B (Plate 1. Fig. 2.): take the
length 4 B between the points of
your compalfles, and, with that ex-
tent,
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tent, fet one foot on the end of the
line at 4, and with the other foot de-
fcribe the arc fCg; then, without al-
tering the compafles, fet one foot on
the end B, and with the other foot
defcribe the arc ACi : laftly, from the
ends 4 and B draw the two lines 4C
and B C to the interfetion of thefe
arcs at C; and you will have an equi-
lateral triangle, formed by the three
lines or fides #B, BC, and C4; and
each fide will fubtend an angle of 6o
dﬂgr?es‘-—lln the fame manner may
an equilateral triangle be made upon
the given line 24, by the lines 4C
and Ca.

10. No objeé can be wholly and
diftintly feen (if the eye be kept
{teady while looking at it) under a
larger angle than that of 6o degrees,

—Thus,
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—Thus, an eye at € may {ee the whole
line or objet 4B (or ab) without
moving or fitraining, when the dif-
tance of the eye from each end of the
line is juft equal to the length of the
line, or objet.—And as this is gene-
rally reckoned to be a good angle of
vifion, we fhall keep generally by ir,
in the following practical part of this
Work, where the reprefentations of

large objects are delineated. But it

will not do fo well in reprefenting
{mall objeéts, which are better feen
under a {maller angle than that of 6o
degrees: for, when a perfon looks at
a common drinking-glafs, or a die,
he never brings it {fo near to his eye
(unlefs he be very near-fighted) as to
view it under fo large an angle as
that of 6o degrees; becaufe expe-
rience teaches him, that he can fee

1t
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it better under a fmaller angle ; that
is, when at a greater diftance from
his eye.—Thus, the fmall objeét a b
will be better feen by an eye at D,
viewing it under an.angle of 3o .de-
grees (as aDd), than if his eye were
only at half that diftance at €, view-
ing the {ame object a4 under-an angle
(aCb) of 6o. And therefore, in de-
lineating the perfpetive figures of
fmall objects, the artift {hould always
fuppofe the obferver to be {o far off
from the objet, as to be viewing it
under a lels angle than that of 6o
degrees: and then the perfpective pic-
ture will appear more natural, and
confequently fo much the more pleaf-
ing to the eye.

11. When a perfon ftands right
againft the middle of one end of a
long
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long avenue or walk, which is ftraight,
and equally broad throughout; the
fides thercof feem to approach nearer
and nearer to each other as they are
further and further from his eye, as
the angles under which their differ-
ent parts are feen become lefs and
lefs, according as the diftance from
his eye increafes (§ 2. and 5.); and if
the avenue be very long, the fides of
it at the fartheft end will feem to
meet: and there, an object that would
cover the whole breadth of the ave-
nue, and be of a height equal to that
~ breadth, would appear only to be a
mere point.

Thus, in Fig. 3. of Plate L. let 4B
be part of one fide of a long avenue,
D C as much of the other fide thereof,
and thefe fides be parallel to each

other;
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other ; and fuppofe the avenue to be
divided into equal fquares, as Ae¢fD,
eghf, gihk &c. A perfon ftanding
at O will fee thefe two fides as if they
were gradually approaching toward
one another, as in Fig. 4.5 and the
fquares will feem to diminith in fize
as they are further and further from
his eye. So that the firft {quare 4efD
in Fig. 3. will appear as Ae¢fD in
Fig. 4. the fecond {quare ¢g bhf in Fig. 3.
will appear as eghf in Fig. 4. and fo
on, till the laft {quare of the avenue,
produced tc the utmoft bounds of
fight, would vanifh into a point, as §
in Fig. 4. where the fides 4§ and DS§
meet.

12. The point S, where the parallel
fides of the avenue feem to meet, is
called The Pont of Sight ; the point O,

1 where
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“where the obferver’s eye is placed, is
called The Place of the Obferver: the line
§ P, pafiing through the point of
fight, is called The Horizon; and a
point taken therein, either to the right
or left hand from S, and as far from
S as O is from S, is called The Point of
Diftance. N. B. In whatever point
the obferver’s eye is fuppofed to be
placed, either for a direct or oblique
~ view of the fide of the objeét that is
neareft to him, a flraight hne drawn
from the pont of fight to bis eye muft be
perpendicular to the horizon; which will

~ be nearer to the eye, or further from
it, as the obferver is fuppofed to ftand
upon lower or higher ground.

G C HuaF.
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€ H AP H

The PRACTICE of PERSPECT IVEs

OF EeRon 1T 1.0 N

To put a Square in Rerfpectivey as viewed
by an Obferwer flanding right againfh the
Mzddle of one of its Sides, and having his
Eye above the Planc of the Square.

13. ¥ N Fig. 5. of Platel. let ABCD be

- afquare, viewed by an obferver
at 0, who {fees the fide #D (next to
him) under the angle 4CD of 6o de-

grees (§ ro.).

Make 4D in Fig. 6. equal to 4D in
Fig. 5. At any convenient diftance,
draw
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draw the horizon SP parallel to 4D.
Take 0, the place of the obferver, ac-
cording to the rule in §9.; and from
the point 0, make OS perpendicular
to § P, meeting it in §, which thall be
the point of fight (§ r2.).

Take OS in your compafles, and
fetting one foot in S, defcribe the qua-
drant (OpP) of a circle, meeting the

- Rorizon in P, which, in all cafes, thall

be the true point of diftance (§ 12.).

From 4 and D (che ends of the fide

- of the {quare next the obferver at 0)

draw the ftraight lines 4S and DS to
the point of ﬁghi S: then, from 4,
draw the ftraight line 4P to the point
of diftance 2 in the horizon, cutting
the line DS in the point C': this done,
draw BC parallel to 4D; and 4BCD

C2 will
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will be a true perfpetive reprefenta-
tion of the firft {quare 4 BCD in Fig. 5.
as fecn by an obferver at 0.

Remark, 1f the obferver (Fig. 6.) had
ftood further than O from the fide 4D
of the fquare, as fuppofe at o, he
would have feen that fide under a lefs
angle than 6o degrees; as the angle
AoD is lefs than the angle 40D:
and then, the point of diftance muft
have been. at 4 in the horizon; be-
caufe the point of diftance in the ha-
rizon muft a/ways be taken as far from
the point of {ight therein, as the place
of the obferver (O or ¢) 1s from the
point of fight, as we fhall prove in
§ 14.; and that, if the point of dif-
tance in the horizen be taken either
nearer to or further from the point of
fight than the diftance of the obferver

13
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is fuppofed to be from that point,
there will unavoidably be a falfe per-
{pective reprefentation of the object.

For, fuppofe the placing of the point
of diftance in the horizontal line be
left to the difcretion of the artift, as
is generally done by writers on the
{cience of perfpective; and that he
had put it at ¢ (Fig. 6.) in the line
SP; then, a ftraight line drawn from
4 to e would have cut the line DS in
the point b; and ¢ b (parallel to 4D )
would have been the top of the {quare
AghD; but it is plain to the eye and
judgment, that Ag AD wonld have been
a very bad and unnatural perfpective
reprefentation of the fquare ABCD
in Fig. 5. Or, fuppoling the point of .
diftance (Fig. 6.) to have been taken
at /, in the horizon SP, the ftraight

C3 line
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line 4/ would have cut DS in #; and
1 # would have been the top of the
fquare. But a child could tell, that
Aik D would be a monfitrous repre-
fentation of a {quare in perfpective.

The angle of 6o degrees is only af-
fumed here, as being the largeft angle
under which the eye can {ece an object
diftin¢tly ; and not as a conftant angle,
under which all reprefentations in
per{pective muft be drawn. See § 10,

A Demenfiration of the above Rule (§ 12.
and 13.) for finding the true Point of
Diftance.

14. In Fig. 1. of Plate II. let 47 and
D K be part of the two parallel fides of
a ftraight avenue, divided into equal
'fquares,

-
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fquares, as A4BCD, BEFC, EGHF,
&c. and let trees be planted at the
corners of each fquare, as at 4, B, G,
D, E, F, G, H, I, and K.

Let O be the place of the obferver,
S P his horizon, and § the utmoft
point of his view, called the point of
fight; from which, the line SO is
perpendicular to SP (fee § 12.). To

him, the two fides of the avenue feem
 to come nearer and nearer to one
another, as they are farther and far-
ther from his eye, tending toward the
point of {ight §, in the direction of the
 two ftraight lines 4S8 and D S. § 11.

In the parallel-fided avenue, draw
a ftraight line BO from the tree B 1o
the obferver’s eye at O; this line cuts
the perfpective fide 48 of the avenue

) n
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in the point 4, which is the apparent
place of the tree as feen by the ob-
ferver. From the tree C draw the
ftraight line CO to the obferver’s eye
at 0, and that line will cut the per-
fpective fide D S of the avenue in the
point ¢, which 1is the apparent place
of the tree as feen from O: then draw
¢ parallel to 4D, and AbcD will be
the trane perfpective reprefentation of
the fquare 4BCD,

In like manner, from the other
trees, - E;, G, I, and F, H, K, draw
ftraight lines to the obferver’s eye at
O ; and thefe lines will cut the per-
{pective fides 45 and DS of the ave-
nue in the points ¢ g, 7, and £, b, £ ;
which are the apparent places of the
trees, as feen by the obferver. Lalftly,
draw the lines ¢f, g b, ik, parallel to
' A D,
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A D, and they will divide the perfpec-
tive view of the avenue fo as to make
it a juft reprefentation thereof, with all
its trees and {quares, as feen from O.

Thus we find, the apparent places
of the trees B, E, G, I, muft demon-
firatively be at b, ¢, g, 7; and that the
apparent places of the trees C, F, A, K,
muft be at ¢, f, b, £, as feen from the
. point O :(—the trees A4 and D, which
are neareft to the eye, appear in their
true places.—Now we fhall fee, by
placing the point of diftance in the
horizon S P according to the above-
mentioned rule, whether we fthall or
fhall not have the apparent places of
the trees in the fame points as before;
without drawing lines from their true
places in the fides of the avenue to
the obferver’s eye at 0.

Take
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Take SP equal to 80, and call P
the point of diftance. From 4 draw
the ftraight line 4P, interfetting the
perfpective fide DS of the avenue in
the point ¢, and to that point draw &¢
parallel o ZD; and you have the
firlt per{pective fquaré Abe D of the
avenue, the very fame as was found
before, by the lines B0 and CO.

From the point ¢ draw 4 P, inter-
{fe¢ting D § in the point f; and to that
point draw ¢ '/ parallel to 4D, and you
have the {zcond per{pective {quare
befe, the fame as before.

From the point ¢ draw ¢ P, inter-
fe¢ting DS in the point b, and draw
g b parallel to 4D; then, eghf will
be the third perfpective {quare of the
avenue, as before.

From

e e e e e e
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From the point g draw g P, inter-
feéting DS in the point %, and draw
2 k parallel to A4 D, which finithes the
fourth and laft perfpective {quare
gikh of the avenue.

In the fame manner you may 2o
on, drawing as many more per{pec-
tive fquares up toward § as you
pleafe.

Now, as the ftraight lines 4P, P,
eP, and ¢ P, (all drawn to the point
of diftance P) give the fame points
b, ¢, 551, and ¢, f, b, #, for the appa-
rent places of the trees as viewed from
0O, that the lines B0, EO, GO, 70,
and CO, ¥0, HO, and K0, gave be-
fore, when drawn from the places of
the trees themfelves; it 1s plain that
we have put the point of diftance P

n
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in the very point where it ought to
be; that is, juft as far from the point
of fight § as the obferver’s eye at O 18
from it.

And hence 1t 15 evident, that, fup-
- pofing the eye to be at 0, if the point
of diftance had been taken any where
between P and S in the horizon SP,
all the lines drawn from it into the
perfpective avenue 424D would have
gone above their (rue places, and
would have given the points for the
apparent places of the trees beyond
thole in which the eye at O could {ce
them; and would alfo have made all
the peripective {quares in the avenue
too broad.

On the contrary, if the
point of diftance had been taken any
where beyond P from §, all the lines |
drawn from zbat point of diftance
would
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would have gone below their true
places in the perfpeltive avenue; and
confequently have brought the ap-
parent places of the trees too near
the obferver’s eye, and have made all
the perfpective {quares of the avenue
narrower than they could really ap-
pear to the obferver at 0.

15. Hence it is manifeft, that, when
. large objects are to be drawn in per-
{pective, the point of diftance muft
be taken at leaft as far from the point
of fight, as the obferver could ftand
- from the point of fight when he fees
the fide of the object next to him un-
der an angle of 6o degrees. But in
drawing agreeable perfpective views
“of fmall objeés, the obferver thould
be confidered as viewing them under
an angle not exceeding 30 degrees at

moft:
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moft : and fuppefing him: to fee them
under thac angle, take the diftance of
his: place from the point of fight in
your compailes, ‘and fet off that ex-
tent from: the point of fight in the
horizon, to find the point of diftance
therein.

OPERATION IL

To put a Square w Perjpectivey as feen by
@ Perfon not fianding right agamft the
Middle of e.ther of s Sides, but rather

ncarly even wath one of its Corners.

16. In Fig: 7. of Plate I let 4BCD
be a true fquare, viewed by am ob-
ﬁ:rv-er., not flanding at o, direftly
againft the middle of its fide 4D,
but at @ almoft even with its corner

D,
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D, and viewing the fide 4D under
the angle 40D ; the angle 40D (un-
der which he would have feen 4D
from o) being 6o degrees.

Make 4D in Fig. 8. equal to 4D in.
Fig. 7. and draw S P and OO parallel
to 4D. Then, in Fig. 8. let O be the
place of the obferver’s eye, and SO be
perpendicular to SP (as before, § 12,
13.) then § fhall be the point of fight
in the horizon §P.

Take SO in your compafles, and fet
that extent from S to P: then P fhall
be the true point of diftance, taken
according to the foregoing rules, §r2.
and 13.

From 4 and D draw the ftraight
lines 48 and DS: draw alfo the
firaight line 4P, interfeéting DS in C.

2 Laftly,
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Laftly, to the point of interfetion
C draw BC parallel to 4D ; and 4BCD
in Tig. 8. will be a true perfpective
reprefentation of the {quare 4 BCD
i Fig. 7. The point M is the center
of ealch fquare, and AMC and BMD
are their diagonals.

OPE R-ATT O ML

Tf:} put a reticulated Square wn Perfpective,
as feen by a Perfon flanding oppofite to the
Middle of one of its Sides.

17. A reticulated {quare 1s one that
is divided into feveral little {quares,
like net-work, as Fig. 4. of Plate IL.
each fide of which is divided into four
equal parts, and the whole furface
into four times four (or 16) equal

{quares.
Having
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Having divided this {quare into the
given number of lefler {quares, draw
the two diagonals 4xC and BxD.

Make 4D in Fig. 5. equal to 4D in
Fig. 4. and divide it into four equal
parts, as de, eg, g4, and i D,

Draw SP for the horizon, parallel
to 4D, and, through the middle
~point g of 4D, draw O S perpendicu-
lar to 4D and SP.—Make § the point
of fight, and O the place of the ob-
ferver’s eye.

Take SP equal to SO, and P fhall
be the true point of diftance.~Draw
ASand DS to the point of fight, and
AP to the point of diftance, inter-
fecting DS in C: then draw BC pa-
rallel to 4D, and the outlines of the

D retl-
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reticulated fquare 4 8 CD will be
finifhed.

From the divifion-points ¢, g, 7, draw
the ftraight lines ¢/, g b, : £, tending
toward the point of fight §; and draw
B D for one of the diagonals of the
{quare, the other diagonal 4 C being
é;.lready drawn.

Through the points » and s, where
thefe diagonals cut ¢/ and 24, draw
Im parallel to #D. Through the cen-
ter-point x, where the diagonals cut
¢ b, draw no parallel to 4 D.—Laftly,
through the points ¥ and w, where
the diagonals cut ¢ fand i &, draw pg
parallel to 4 D; and the reticulated
perfpective fquare will be finithed.

This {quare is truly reprefented, as
it feen by an obferver ftanding at O,
and-
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and having his eye above the hori-
zontal plane 4B CD on which it is
drawn; as if O S was the height of
his eye above that plane: and the

lines which form the fmall {quares

within i1t have the {ame letters of re-
ference with thofe in Fig. 4. which 1is
drawn as it would appear to an eye
placed perpendicularly above its cen-
Lo x.

QPERATION IV,

To put a Circle in Perfpeltive.

18. If a circle be viewed by an eye
placed directly over its center, it ap-
pears perfetly round, as Fig. 2. but
if it be obliquely viewed, it appears‘;
of an elliptical thape, as Fig. 3. This

D 2 is
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1s plain by looking at a common wine-
glafs fet upright on a table.

19. Make a true reticulated fquare,
as Fig. 4. of Plate II. of the fame dia-
mecter as you would have the circle;
and fetting one foot of your compafles
in the center x, deferibe as large a
cirele as the fides of the fquare will
contain. Then, having put this reti-
culated fquare into perfpective, as in
Fig. 5. obferve through what points
of the crofs lines and diagonals of
Fig. 4. the circle pafles; and through
the like points in Fig. §. draw the el-
liplis, which will be as true a perfpec-
tive reprefentation of the circle, as the
{quare in Fig. 5. is of the fquare In
Iig. 4. '

OPER A=
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OBIERA T ION: 'V,

To put a reticulated Square in Perfpeltive,
as feen by a Perfon not flanding right
agamnft the Middle of either of its Sides,
but rather nearly even with one of its
Corners.

20. In Fig. 6. of Plate 1L let O be

the place of an obferver, viewing the
~ fquare 4BCD almoft even with its
corner D.—Draw at pleafure §P for
the horizon, parallel to 4 D, and
make SO perpendicular to § P: then,
S fhall be the point of fight; and P
the true point of diftance, if SP be
made equal to SO.

Draw A4S and DS to the point of
fight, and 4P ra the point of diftance,
D 3 inter-
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interfeting D § in the point C; then
draw BC parallel to 4D, and the out-
lines of the perfpective {quare will be
finithed. This done, draw the lines
which form the lefler {quares, as
taught in Oper. TII, and the work will
be completed.——You may put a per-
{petive circle in this fquaré by the

fame rule as it was done 1n Fig. 3.

OPERATION VI

To put a Cube 1 Perﬁ:ﬁéwf, as if viewed
by a Perfon flandimg almoft even with
_ @ize of its Lidges, crﬁif (jéf.{:;g tf;rrf;; of. its
Sides, j
21. In Fig. 7. of Plate 11, 'Iet 4B be
the breadth of either of the fix equal
fquare fides of the cube 46;70 the
place of the obfervér, almoft even
with
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with ‘the edge CD of the cube, S the
point of fight, §P the horizon pa-
rallel to 4D, and P the point of
diftance taken as before.

Make 4BCD a true {quare; draw
BS and €S to the point of fight, and
B P to the point of diftance, interfect-
ing €8 in G.—Then draw FG parallel
to BC, -and the uppermoft perfpective
fquare fide BFGC of the .cube will
~ be finifhed.

Draw DS to the point of fight, and
AP to the point of diftance, interfect-
ing DS in the point /: then draw G 7
parallel to CD; and, if the cube be
an opaque one, as of wood or metal,
all the outlines of it will be finithed;
and then it may be fhaded as in the
figure. Jlis

)l But
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But if you want a perfpeltive view
of a tranfparent glafs cube, all the
fides of which will be feen; draw 4 H
toward the point of fight, FH parallel
to B 4, and H [ parallel to 4D : then
AHID will be the fquare bafe of the
cube, perfpetively parallel to the top
BFGC; ABFH will be the {quare fide
of the cube parallel to CG 7D, and
FGTIH will be the {quare fide parallel
to ABCD. |

As to the fhading part of the work,
it is fuch mere childrens’ play, in
comparifon of drawing thelines which
form the fhape of any object, that no
rules need be given for it. Let a per-
fon fit with his left fide toward a win-
dow, and he knows full well, that if
- any {olid body be placed on a table
before him, the light will fall on the

lefte
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ieft-hand fide of the body, and the
right-hand fide will be in the fhade. .

OPERATION VIL

To put a Square Pavement in Perfpective,
confifting of mﬁf grven Square Number *
of equal black and wwhite Square Pieces of

 Marble, and viewed by a Perfon flanding
at a Diftance from it, almofl cven with

one of its Corners.

22. In Fig, 1. of Plate IIL. Jet SP be
the horizon, SO perpendicular to SP,
O the place of the obferver, viewing
the fquare black and white marble
pavement 4 BCD, nearly even with
the corner D ; S the point of fight, P

* A fquare number is the produ& of any given number
multiplied by itfelf. Thus, 144 is the {quare of 12; for

12 times 12 is 144 ; and 255 is the {quare of 16.
the
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the point of diftahce (§ Iﬂ);, a.nd the

fide. 4'D-be parallél'to SP. 64

Suppofe the fide 4D (equal to the
breadch of the pavement)tobe 16 feet,
and that each fquare picce of marble
in the pavement is a foot broad; then
.the whole pavement will contain 256
of the{e fquarc pieces ; for 16 1 nmes 16
is 256 that 15, 256 is the fquare Gf 16

Divide 4 D into 16 equal parts, as
Aby be, cdy, &c. and from thefe points
of -:]Wiﬁon, z’) 72 d &c. draW ﬂlalght
lines to the pmnt of fight S.

From P the point of diftance draw
the {irai ght’ l'fi'né P D, interfecting A4S
in the¢ ‘point By then, from B draw
BC parallel to _/iD which will com-
plete ‘the. outlines of the perfpective
fquare pavement 4 B0 D.

Through




Through the points where the dia-
oonal BD interfets the lines drawn
from b, ¢, d, ¢, &c. toward the point of
fight S, draw ftraight lines parallel to
AD (as in Oper. 1l and V.) and you
will have divided the fquare pave-
ment 4 BCD into 256 lefler fquares ;
one half of which may be fhaded
black, and the other half left white,
to reprefent the 256 fquare pieces of
“black and white marble which com-
pofe the pavement. '

OPERATION VIIL

To put an oblong Square Pavement in Per-
Spective, whofe Length is equal to any

given Number of Times 1ts Breadth,

23." In Fig. 1. of Plate' III. fuppofe
the given length DZ or 4 E to be 32
feer,
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feet, and the given breadth 4D to be
16. We have already got half the
given length DC, in the perfpective
fquare 4BCD; and fuch another
added to it will complete the perfpec-
tive figure of the pavement.

To the right hand top-corner C of
the {quare 4BCD, draw the ftraight
line 2 C from the point of diftance P2,
interfeting 4 S at E: from the point
E draw EF parallel to 4D, and the
outlines of the fecond fquare BEFC
will be completed; which, as in the
figure, may be divided into 256 lefler
{quares, by the fame method that
ABCD was {fo divided: and then, in
perfpective, the length of the oblong
fquare pavement 4 EI7 D will be twice
as great as its breadth; and the whole
will contain 12 lefler {quares.

24 M
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24. If the given length be equal to
three times the breadth, we muft have
a third perfpettive fquare EGCHF
joined to the top of the fecond fquare
BEFC, |

From the point of diftance P, draw
the ftraight line P F to the right hand
top-corner F of the fecond {quare, and
interfeéting 4§ at G: then, from the
point G draw G H parallel to 4D,
which will complete the third per-
fpective fquare EGHF.—This {quare
(like the former two) may be fub-
divided into 456 lefler fquzires; and
then we fhall have an oblong fquare
pavement 4G HD, whofe perfpective
length is equal to three times its
breadth, and divided into 768 lefler
fquares.

25. And
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25. And thus (as is plain by the
figure) you may proceed, and make
as many more perfpective {quares
(CIKH, ILMK, LNOM, &c.) as you
pleafe.—There are ten {uch {quares
in this figure; and if we {fuppofe each
of them to be 16 feet broad, and paved
with black and white marble as 4BCD
is, the whole pavement, being ten
times as long as it is broad, will con-
tain 2560 fquare feet of marble fur-
face.

OPERATION IX,

1o put a Square Pyramid in Perfpective, as
if flanding upright on its bafe, and viewed
obliguely.

26. In Fig. 2. of Plate IIL. let. 4D be
the breadth of either of the four fides
8 of
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of the pyramid 47CD at its bafe
ABCD; and MZT itsvperpendicular
height. Let 0 be the place of the ob-
ferver, S his point of fight, SE his
horizon, parallel to 4D and perpen-
dicular to 0S; and let the proper
point of diftance be taken in § E pro-
duced toward the left hand, as far
drom § as O 1s from §.

Draw A4S and D § to the point of
{ight, and D L to the point of diftance,
interfe¢ting A4S in the point B. Then,
from B, draw B Cparallel to 4D ; and
ABCD fhall be the perfpective fquare
bafe of the pyramid.

Draw the diagonal 4, interfecting
* the other diagonal B D at M, and this
point of interfeion thall be the center
of the fquare bafe. '

Draw
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Draw M7 perpendicular to 4D, and
of a length equal to the intended
height of the pyramid: then draw
the ftraight lines 47, CT, and D T;
and the outlines of the pyramid (as
viewed from O) will be finifhed ;
which being done, the whole may be
{o {haded as to give it the appearance
of a folid body.

If the obferver had ftood at o, he
could have only feen the fide A7'D of
the pyramid ; and two is the greateft
number of {ides thathe could fee from
any other place of the ground. But
if he were at any height above the
pyramid, and had his eye directly
over its top, it would then appear like
Fig. ':; and he would fee all its four
fides E, F, G, H, with 1ts top ¢ juft over
the center of its {quare bafe 4BCD;

which
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which would be a true geometrical,
and not a perfpettive, {quare.

UrEn .l PON: X

7o put two equal Squares in Perfpective, one
of which fhall be directly over the ather,
at any given Diftance from it, and both
of them parallel to the Plane of the Ho-

- rizom.

27. In Fig. 4. of Plate IIL. let #BCD
be a perfpeltive fquare on a horizon-
tal plane, drawn according to the fore-
going rules (§ 16), S being the point
of fight, SP the horizon (parallel to
AD), and P the point of diftance.

Suppofe 4D, the breadth of this
fquare, to be three feet; and that it
is required to place juft fuch another -

E iquare
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fquare EFGH dire&ly above it, pa-
rallel toit, and two feet from it.

Make A4E and D H perpendicular
to AD, and two thirds of its length :
draw E A, which will be equal and
parallel to 4D then draw ES and
HS to the point of fight.§, and EP to
the point of diftance P, interfe&ting
HS in the point G: this done, draw
F G parallel to E H#; and you will
have two perfpedtive {quares 4BCD
and EFG H, equal and parallel to.one
another, thc latter direltly’ above the
former, and two feet diftant from it;
as was required.

By ‘this method, fhelves may be
drawn, parallel to one another, at any
diftance from each other in proportion
to their length.

5 OPERA-




" MADE EASY. 51

OPER AT O'N VAL

Ly put @ Squane Table in Perfpective, fland-

ing ou four upright Square Legs of any

givew Length avith refpecd to the Breadth
of the Table.

28. In Fig. 4. of Plate IIL. let 4BCD
be the fquare part- of the floor on
which the table is to fland, and
EFG ,H the ful:face of the {quare
.table, parallel to the floor.

Supque the table to be three feet in
bread;h and its height from the ﬂoor
to be two feet; then, two thirds qf
AD or EH will be the length of the
legs i and £; the .DFhEI‘_[WDI (1and m)
being of the fame length in Pe’r-
Apective. |

E 2 Having
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Having drawn the two equal and
parallel fquares 4BCD and EFGH,
as thewn in Oper. X, let the legs be
fquare in form, and fixed into the
table at a diftance from its edges
equal to their thicknefs. Take A2
and Dd equal to the intended thick-
nefs of the legs, and a4 and dc¢ alfo
equal thereto. Draw the diagonals
AC and BD, and draw ftraight lines
from the points 4, 4, ¢, d, toward the
point of fight S, and terminating at
the fide BC. Then, through the points
~ where thefe lines cut the diagonals,
draw the ftraight lines » and o, p and
g, parallel to ZD; and you will have |
formed four per{pective fquares (like
ABCD in Fig. 2.) for the bafes of the
four legs of the table: and then it is “'
eafy to draw the four upright legs by
parallel lines, all perpendicular to

AD; |
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AD; and to fhade them as in the
figure.

To reprefent the intended thicknefs
of the table-board, draw ¢4 parallel to
EH, and HG toward the point of .fight
S: then fhade the {paces between

thefe lines, and the perfpective figure
of the table will be finifhed.

OPERATION XIL

1o put an oblong Square Tauble in Perfpective,
of any given Length with re[pect to its
Breadth.

29. Suppofe the given length to be
four feet, and the breadth to be three.
—In Fig. 6. of Plate II. let ZD be the
length, and divide it into four equal
parts Ae, egy g2, 1D : draw 4§ and

H % DS
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D § to the point of fight §; and 4P to
the point of diftance P.

From the point z;; which is three
fourths of 4D, draw :s toward the
point of fight, till it meets the dia-
gonal 4C in i: then, through that
point of meeting, draw /n parallel to
AD; and you will have an oblong
fquare A/lm D, whofe breadth 4/ or
Dm is perfpeltively equal to three
quarters of its length 4D,

go. Let the breadth of the table be
equal to half its length 4 D.—From
g, the middle point between 4 and
D, draw g« toward the point of fight
S, till it meets the diagonal 4C in the
point x; then, through the poiﬁt b
draw 70 parallel to 4D, and you will
have an oblong fquare AnoD, whofe
length

———— e — . =
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length 4D is equal to twice its
breadth 4# or De.

31, Suppofe the length to be equal
to four times the breadth.—From e, a
fourth part of the diftance between 4
and D, draw ¢v toward the point of
fight §, till it meets the diagonal 4C
at v; then, through thar point of
meeting, draw p ¢ parallel to 4D, and
you will have an oblong {quare 4pgq D,
whofe len-gv_;h A D is four times as
great as its perfpective breadth 4p or
Dg.

In this manner you may make the
breadth bear any proportion to the
length that you pleafe; and may put
legs to the table as thewn in Oper. XL

E 4 OPER A-
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OPERATION XIIL

To put five Square Pyramids in Perfpeétive,
Sfanding upright on a Sguare Pavement
compofed of the Surfaces of 81 Cubes.

32. In Fig. 1. of Plate IV, let ABCD
be a perfpeftive fquare drawn ac-
cording to the foregoing rules; S the
point of fight, P the point of diftance
in the horizon PS, and 4AC and BD
the two diﬁgona,ls of the fquare.

Divide the fide 4D into g equal
parts (becaufe g times 9 is 81) as 4a,
ab, be, &c. and from thefe points of
divifion, a, b, ¢, d, &c. draw lines to-
ward the point of fight §, terminating
at the furthermoft fide B € of the
fquare. Then, through the points

where
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where thefe lines cut the diagonals,
draw ftraight lines parallel to 4D
(as in Oper. 1IL.), and the perfpective
{quare 4BCD will be {fubdivided into
81 lefler {quares, reprefenting the up-
per furfaces of 81 cubes, laid clofe to
one another’s fides, in a {quare form.

Draw 4K and D L, each equal to
Aa, and perpendicular to 4D ; and
~draw L N toward the point of fight S:
then draw KL parallel to 4D, and
its diftance from 4D will be equal to
Aa—This done, draw a/, bm, cn, do,
eép, /9, £, and by, all parallel to 4K;
and the {pace 4D L K will be {ub-
divided into nine equal {quares, which
are the outer upright furfaces of the
nine cubes in the fide 4D of the
fquare 4BCD.

Draw
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Draw L.N toward the point of fight
§; and from the points where the
lines, which are parallel to 4D id
this {quare, meet the fide €D thereof,
draw fthort lines to L N, all parallel ta
DL, and they will divide that fide
into the outer upright furfaces of the
nine cubes which compofe it: and
then the outfides of all the cubes that
can be vifible to an obferver, placed
at a proper diftance from the corner
D of the fquare, will be finmifhed.

As taught in Oper. 1X., place the
pyramid 4 E upright on its {quare
bafe 4twva, making it as high as you
pleafe; and the pyramid DA on its
{quare bafe huwD, of equal height
with 4E,

Draw E H from the top of one of
thefe pyramids to the top of the
other;
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other ; and E A will be parallel to
AD.

Draw £S§ and HS to the point of
fight §, and HP to the point of dif-
tance P, interfecting ES in F,

From the point F; draw FG parallel
to EH; then draw EG, and you will
have a perfpective fquare EFGH (pa-
rallel to ABCD) with its two dia-
gonals EG and FH, interfecting one
aniother in the center of the fquare at
Z. The four corners of this fquare,
E,F,G, H, give the perfpective heights
of the four pyramids 4 E, B F, CG,
and D #; and the interfe&ion 7 of the
diagonals gives the height of the py-
ramid M7, the cénter of whofe bafe is
the center of theé peérfpective fquare

ABCD.
Laftly,
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Laftly, place the three pyramids
BF, CG, M1, upright on their refpec-
tive bafes at B, C, and M; and the
required perfpeftive reprefentation
will be finifhed, as in the figure.

OPERATION XIV.

To put upright Pyramids in_ Perfpective,
on the Sides of an oblong Square or Paral-
lelogram ; fo that thewr Diflances from
one another fhall be equal to the Breadth
of the Parallelogram.

In moft of the foregoing operations,
we have confidered the obferver to be
{o placed, as to have an oblique view
of the perfpective objects : in this, we
{hall fuppofe him to have a direct
view of Fig. 2, Plate IV. that 1s, ftand-

ing
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ing right againft the middle of the
end 4D which is neareft to his eye,
and viewing 4D under an angle of
6o degrees. §1o0.

Having cut 4D in the middle, by
the perpendicular line Ss, take §
therein at pleafure for the point of
fight, and draw ZS§ for the horizon,
parallel to 4 D.—Here Ss muft be
. fuppofed to be produced downward,
below the limits of the plate, to the
place of the obferver; and SE to be
produced towards the left hand be-
yond E, far enough to take a proper
point of diftance therein, according
to the foregoing rules.

Take A4 at pleafure, and Dg equal
to Ad, for the breadths of the fquare
bafes of the two pyramids 4 £ and

DF
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DF next the eye: then draw 4§ and
48, and likewife DS and ¢, to the
point .of fight §; and DG on to the
point of diftance, interfelting 45 in
G: then, from G draw G 7 parallel to
A D, and you will have the firft per-
fpecétive {quare 4GID of the paral—-
lelogram 4B CD.

¥rom 7 draw IH to (or tp_wqy@ the
point of diftance, interfeéting 45 in
A : then, from H draw H K, rp,arallgl
to AD, and you will have the fecond
perfpedtivefouare GHKI of thelpa,ml-
lelogram.—Go on in this manner
(which is the {fame with the method
demonftrated in Oper. 1) till you have
drawn as miany perfpe&ivé ﬂjuares
up toward S as you pleafe. .

Through the point ¢, where DG
interfets ¢ S, draw &f parallel to 4D;
| and
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and you will have formed the two
pea‘fpe&ivc {quare bafes Abcd ‘and
efDyg mf the two pyramids at A
and D - -

From ﬁlmpc:sin't f (the wpper outward
corner of icfDg) draw fib toward ‘the
point of diftance, till it meets 4 in
b ; then, from this point of meeting,
draw b m parallel to G 7, and you
will have formed the two perfpective
fquares G h:% and /m In, for the fquare
bafes of the two pyramids at G and Z

~ Proceed in the fame manner to find
the bafes of all the other pyramids, at
the corners of ‘the reft of the perfpec-
tive fquares in 'the ‘parallelogram
ABCD, as fhewn by the figure~
Then,

I-I:.wing
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Having placed the firft two pyra-
mids at 4 and D upright on their
iquare bafes, -as thewn in Oper. IX,
and made them of any equal heights
at pleafure, draw ES and FS§ from
the tops of thefe pyramids to the
point of fight §: place all the reft of
the pyramids upright on their refpec-
tive bafes, making their tops touch
the firaight lines £S and FS; and all
the work, except the fhading part,
will be finifhed.

23. Remark.—It muft be acknow-
ledged, that there is fomething in
this figure not quite agreeable to’ the
eye ; which is, thatthe two pyramids
at G and 7 feem to be too far from
thofe at 4 and D, when compared
with the diftances between the reft.—
But this arifes from their being viewed

(in
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(in the figure) at a greater diftance
than the obferver is fuppofed to be at
from the point of fight §; which is
but 7 inches and three fourths of an
inch, in viewing 4D under an angle
of 6o degrees: whereas, in viewing
the figure, we feldom bring the paper
within lefs' than a foot from the eye.
—But, if a perfon who looks at the
figure will place his eye directly over
the point of fight S, fo that an ima-
ginary line 73 inches long, from the
point of fight, and perpendicular to
the furface.of the paper, fhall touch
his eye; the difagreeable idea will
vanith, and the reprefentation will
appear naturad. |

On which it may be proper to ob-
{erve, that, when people look at per-
{pective drawings, they generally keep

F thelr
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their-eye at a greater diftance than
what would form an an gie of 6o de-

grees with the boundaries of the ob-
je¢t; and therefore they {fee it under

an angle confiderably lefs than 60 de-

grees, And, for this reafon, it may
be proper to inform the learner, that,
in drawing perfpective reprefentations
of objects, he had better put his fup=-
pofed obferver’s ftation fo far from the
fide 4 D next his eye, that it may not
fubtend an angle of more than 45
degrees, or 50 at moft: and then the
drawings will have a much more
agreeable appearance.

It is true, that this caution, though
generally neceflary, i1s attended in
practice with a {mall inconvenience :
which is, that as the point of diftance
muit always be placed as far from the

point
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point of fight as the obferver is fup-
pofed to be from it, the {chemes,
though but {mall, muft be drawn on
large paper; otherwife the point of
diftance may fall without the limits
of the paper; as it does even in this
figure (Fig. 2.), on account of the
breadth thereof from 4 to D, although
it is drawn as if viewed under an angle
of 60 degrees.—But this is of very little
moment, ast is eafy to fix a long flip

of paper by two wafers to the edge

of that on which any fcheme is drawn;
fo that the horizon-line may be ex-
tended out on that {lip, to find the
point of diftance therein, as far from
the point of fight as you pleafe.

F 2 OPERA-
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"ORERATION XV

To put a Rummer or Drinking-Glafs in
Per/peltive.

34. According to the foregoing me-
thod (Oper. X.) draw the two equal and
parallel perfpective {quares 4B CD
and EFGH in Fig. 3. of Plate 1V. the
latter directly above the former. Then,
as in Oper. IV, put a perfpective circle
in the lowzrmoft {quare for the bot-
tom of the cup, and one in the upper- |
moft for the top or brim thereof, and
draw out the reft of the figure in
whatever thape you pleafe.

OPERA- |
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OPERATION XVL

To put a Square Pyramid of equal fized
Cubes in Perfpective.

35. Fig. 2. of Plate V. reprefents a
pyramid of this kind; confifting (as
it were) of {quare tables of cubes, one
table above another ; 81 in the loweft,
49 in the next, 25 in the third, g in
. the fourth, and 1 in the fifth or up-
permoft. Thefe are the f{quare num-
bers of g, 7, 5, 3, and 1.

If the artift is already mafter of all
the preceding operations, he will find
lefs difficulty in this than in attending
to the following defcription of it: for
it cannot be defcribed in a few words,
but may be executed in a very fhort

time,
F 3 In
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In Fig. 1. having drawn PS§ for the
horizon, and taken § for the point of
fight therein (the obferver being at
0) draw 4D parallel to PS for the
{ide {next the eye) of the firft or lower-
moft table of cubes. Draw 48§ and
D § to the point of fight §, and D P
to the point of diftance P, interfet-
ing A4S in the point B. Then, from
B, draw BC parallel to 4D, and you
will have the furface 4BCD of the
firft table,

Divide 4D into nine equal parts,
as Aa, ab, bey, cd, &c. then make AKX
and DL equal to 44, and perpendi-
cular to 4D. Draw KL parallel to
AD, and from the points of equal
divifion at a, b, ¢, &c. draw lines to
KL, all parallel to ZK. Then draw
A S to the point of fight §, and from

the
3
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the divifion-points 4, 4, ¢, &c. draw
lines with a black lead pencil, all
tending toward the point of fight, till
they meet the diagonal BD of the

iquare.

From thefe points of meeting draw
black lead lines to D C, all parallel to
AD ; then draw the parts of thefe
lines with black ink which are mark-
ed 1, 2, 3, 4» &c. between A E and

D C,

Having drawn the firft of thefe lines

B g with black ink, draw the parts a7,
bk, ¢l, &c. (of the former lines which
met the diagonal B D) with black
ink alfo; and rub out the reft of the
black lead lines, which would other-
wife confufe the following part of the
work. Then, draw L F toward the
F 4 point
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point of fight §; and, from the points
where the lines 1, 2, 3, 4, &c. meet
the line DC, draw lines down to LF,
all parallel to DL ; and all the vifible
lines between the cubes in the firft
table will be finithed.

Make G equal and perpendicular

to Bi, and ¢ M equal and parallel to
:G: then draw G M, which will be
equal and parallel to 79. From the
points &, , m, n, &c. draw kn, lo, mp,
&c. all pafallel to :G, and the outfides
of the feven cubes in the fide G g of
the fecond table will be finifhed.

Draw GS and MS to the point of
fight S, and M P to the point of dif-
tance P, interfecting G § in A; then,
from the point of interfe&tion H, draw
AT parallel o 4D; and you will

have
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have the {urface G HIM of the fecond
table of cubes.

From the points #, o, p, g, &c. draw
black lead lines toward the point of
fight S, till they meet the diagonal
MH of the perfpective {quare furface
GHIM; and draw s, with black
ink, toward the point of fight.

From thofe points where the lines
drawn from =, o, p, ¢, &c. meet the
diagonal M H, draw black lead lines
to M1, all parallel to 4D; only draw
the whole firft line ¢ 1 with black ink,
and the parts 2, 3, 4, &c. and #¢, ou,
2 v, &c. of the other lines between y N
and M/, and GM and ¢ 1, with the
fame ; and rub out all the reft of the
black lead lines, to avoid further con-
fufion. Then, from the points where

the
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the fhort lines 1, 2, 3, &c. meet the
line M7, draw lines down to ¢E, all
parallel to My, and the outer furfaces
of the feven cubes in the fide M E
will be finithed; and all thefe laft
lines will meet the former parallels
2, 3» 4, &c. in the line ¢ E.

Make #0 equal and perpendicular
to ¢ ¢, and y P equal and parallel to
¢0; then draw O P, which will be
equal and parallel to ¢#7.—This done,
draw 0 S and P § to the point of fight
S, and PP to the point of diftance P
in the horizon. Laftly, from the point
9, where PP interfects 0 S, draw
@ R parallel to O P; and you will have
the outlines 02 R P of the furface of
the third perfpective table of cubes.

From the points #, v, w, x, draw up-
right lines to O P, all parallel to 0,
and
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and you will have the outer furfaces
of the five cubes in the fide Oy of this
third table.

From the points where thefe up-
right lines meet @ P, draw lines to-
ward the point of fight S, till they
meet the diagonal P 2; and from
thefe points of meeting draw lines to
PR, all parallel to 02, making the
parts 2, 3, 4, 5, of thefe lines with
black ink which lic between Z 71 and
PR. Then, from the points where
thefe lines meet PR, draw lines down
to y N; which will bound the outer
furfaces of the five cubes in the fide
P N of the third rable.

Draw the line ¢1 with black ink;
‘and, at a fourth part of its 'Iengrh
between dand Z, draw an upright line

to
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to S, equal in length to that fourth
part, and another equal and parallel
thereto from Z to V: then draw SV
parallel to § Z, and draw the two up-
right and equidiftant lines between
0Z and SV, and you will have the
outer furfaces of the three cubes in
the fide SZ of the fourth table,

Draw §§ and V'S to the point of fight
S in the horizon, and ¥ P to the point
of diftance therein, interfecting S§ in
T'; then draw T'U parallel to SV, and
you have ST UV, the furface of the
fourth table; which being reticulated
or divided into g perfpective {mall
fquares, and the uppermoft cube W
placed on the middlemoft of the
fquares, all the outlines will be fi-
nithed; and when the whole 1s pro-
perly fhaded, as in Fig. 2. the work

will be done,
OPERA-
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OPERATION XVIIL

To reprefent a double Crofs mn Perfpeltive.

.. 36. In Fig. 3. of Plate V. let ABCD

and E FG H be two perfpective {quares,
equal and parallel to one another, the
uppermoft directly above the lower-
moft, drawn by the rules laid down

in Oper. X. and as far afunder as is

equal to the given height of the up-
right part of the crofs; S being the

_point of fight, and P the point of dif-
- tance, in the horizon P § taken paral-

lel to A4D.

_ Draw AE, DH, and CG; then,
AEHD and DHGC fhall be the two
vifible fides of the upright part of the
crofs ; of which, the length 4 E is-

here
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here made equal to three times the
breadth £ /7.

Divide D & into three equal parts,
H1, IK, and KD. Through thefe
points of divifion, at 7 and X, draw
MQO and PR parallel to #D; and
make the parts MN, 70, P2, KR,
cach equal to A7: then draw MP and
0 R parallel to D H.

From M . and O, draw M S dand O S
to the point of fight §; and from the
point of diftance P draw P N cutting
MSinT: from T draw TU parallel to
MO, and meeting O S in U3 and you
will have the uppermoft furface MTU O
of one of the crofs pieces of the figure.
—From R, draw RS to the point of
fight §; and from U, draw UV pa-
rallel to OR; and QUV R fhall be the

perfpective

s g o e S i S S ek

aig

|
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perfpective {quare end next the eye of
that crofs-part.

Draw PMx (as long as you pleafe)
from the point of diftance P, through
the corner M; lay a ruler to N and S,
and draw XN from the line Px :—then
lay the ruler to 7 and S, and draw
Y ZS.—~Draw XY parallel to MO, and
make XW and B equal and perpen-
dicular to X1°: then draw 7B paral-
lel to XY, and # XY B fhall be the
fquare vifible end of the other crofs-
part of the figure.

Draw B K toward the point of fight
S; and from U draw U P to the point
of diftance P, interfeting ¥'S in Z :
then, from the interfeftion Z, draw
Z a parallel to MO, and Z b parallel to
HD, and the whole delineation will

be finithed.
Thisg
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This done, thade the whole, as in
Fig. 4. and you will have a true per-
fpective reprefentation of a double
crofs.

OPERATILON-.XVIIL

To put three Rows of upright Square Objells
in Perfpective, equal in Size, and at equal
Diftances from each other, on an oblong
Square Plain, the Breadth of which fhall
be of any affigned Proportion to the Length
thereof. |

37. Fig. 2. of Plate VI. is a perfpec-
tive reprefentation of an oblong fquare
plain,three times as long as it is broad,
having a row of nine upright {quare
objects on each fide, and one of the
fame number in the middle; all equal-
ly high, and at equal diftances from

2 one
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one another, both long-wife and crofsa
wife, on the fame plane.

In Fig. 1. P S is the horizon, S the
point of fight, P the point of diftance;
and 4D (parallel to PS) the breadth
of the plain.

Draw A8, NS, and DS, to the point
of fight §; the point N being in the

. middle of the line #D: and draw

D P 1o the point of diftance P, inter-
feting 4§ in the point B: then,
from B draw B C parallel to 4 D,

and you have the perfpeltive {quare

ABCD,

Through the point :;, where D B
interfects NS, draw ae¢ parallel to 4D
and you will have fubdivided the per-
fpeCtive {quare 4BCD into four lef-

G 3
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fer {quares, as 4a: Ny, NzeD; aBki,
and : £ Ce.

From the point C (at the top of the
perfpective {quare ABCD) draw CP
to the point of diftance P; inter{ecting
A4S in E; then, from the point E
draw EF parallel to 4D; and you
will have the fecond perfpective fquare

BEFC,

Through the point /;, where CE in-
terfelts NS, draw &f parallel to 4D;
and you will have f{ubdivided the
fquare B E FC into the four {quares
- Bblk kIfC, bEml, and ImFf.

From the point F (at the top of the
perfpective {quare BEFG) draw FP
- to the point of diftance P, interfeting

8§ in I; then, from the point 7 draw
IK
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/K parallel to 4D; and you will have
| the third perfpective {quare E/KF.

Through the point », where F7 in-
terfeGs NS, draw cg parallel to 4D;
and you will have fubdivided the
fquare E/KF into four leffer {quares,
Ecnm mngF, clon, and noK g.

From the point X (at the top of the
third perfpective {quare E/KF) draw
KP to the point of diftance P, inter-
feting A4S in L; then, from the point
L draw LM parallel to 4D, and you
will have the fourth perfpeltive fquare
ILMK.

Through the point p, where K 7
interfeéts NS, draw 45 parallel to 4D
and you will have {fubdivided the
fquare /L M K into the four lefler

G 2 {quares
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{quares 7dpo, ophK, dLgp, and
P qMbhb. i 3

Thus, we have formed an oblong
fquare 4 L M D, whofe perfpeltive
length is equal to four times its
breadth, and it contains 16 equal per-
{pective {quares.—If greater length
was ftill wanted, we might proceed
further on toward S.

Take A3 equal to the intended
breadth of the fide of the wupright
fquare object 42 (all the other fides
being of tne fame breadth) and A0 J
for the intended height. Draw O 18
parallelto 4D, and make D8 and 4 7

cqual to 43 ; then draw 3§, 4§, 7§,
and 8§ to the point of fight §; and
among them we fhall have the per-
fpective {quare bafes of all the 27

|
8
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upright objects on the plain. o
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- Through the point 9, where D B
interfeéts 8 S5, draw 1 10 parallel to
A D, and you have the three perf{pec-
tive {quare ' bafes 412 3, 456 7,
8 9 10 D of the three upright fquare
objelts at 4, N, and D.

Through the point 21, where ¢4
interfects 8 8, draw 14 11 parallel to
AD ; and you will have the three per-
fpective {quares a 141516, 1718 19 20,
‘and 21 11 e 22, for the bafes of the fe-
cond crofs row of objets; namely,
the next beyond the firft three at 4,
N, and D.

Through the point w, where CE
interfets 8 S, draw a line parallel to
BC; and you will have three per{pec-
tive {quares, at B, %, and C, for the
bafes of the third row of objetts; one
of which is fet up at B. |

G 3 Through
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Through the point x, where f¢ in-
terfets 8 5, draw a line parallel to &/
and you will have three perfpettive
{quares, at b, /, and x, for the bafes
of the fourth crofs row of objects,

Go on in this manner, as you fee
in the figure, to find the reft of the
fquare bafes, up to L M; and you will
have 27 upon the whole oblong {quare
plane, on which you are to place the
like number of objeéts, as in Fig, 2.

Having afiumed 40 for the per~

{pective height of the three objeéis
(at ‘4, N, and D) next the obferver’s
eye, and drawn O 18 parallel to 4 D,
in order to make the objeéts at IV and
D of the fame height as that at 0;
and having drawn the upright lines
415 7 W, 81X, and D 22, for the

S heights

4l
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heights N and D ; draw O § and RS,
1¢8 and i77S, XS and 22 S, all to the
- point of fight §; and thefe lines will
- determine the perfpectively equal
- heights of all the reft of the upright
objects, as thewn by the two placed
at 2 and B,

To draw the {quare tops of thefe
objets, equal and parallel to their
bafes, we need only give one ex-
ample, which will ferve for all.

Draw 3 R and 2 @ parallel to 40,
and up to the line RS; then draw
P2 parallel to OR, and OP 2R fhall
be the rop of the objet at 4, equal
and parallel to its fquare bafe 41 2 3.
——In the fame eafy way the tops of
all the other objefls are formed.

Ga ‘When
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When all the reft of the objecs are
delineated, thade them properly, and
the whole perfpective {cheme will
have the appearance of Fig. 2.

OPERATION XIX,

To put a Square Box mn Per[pettive, con-
‘taming a given Number of leffer Square
Boxes, of a Depth equal to their Width,

38. Let the given number of little
fquare boxes or cells be 16, then 4 of
them make the length of each fide of
the four outer fides a b, & ¢, ¢d, da, a8
in Fig. 3. and the depth ¢ fis equal to
the width ae—Whoever can draw the
reticulated fquare in Oper. V. (Fig. 6.
of Plate II.) will be at no lofs about
putung this perfpetive fcheme in

practice.
155 OPER A-
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OPERATION XX

To put Stairs, with equal and parallel
Steps, m Perfpective.

39. In Fig. 1. of Plate VII. let a4 be
the given breadth of each ftep, and a:z
the height thereof.—Make b¢, cd, de,
&c. each equal to ¢ b; and draw all
‘the upright lines a7, 51, cn, dp, &c.
perpendicular to a4 (to which the
horizon s§ is parallel) and from the
points 7 /, u, p, r, &c. draw the equi-

diftant lines :B, /C, n D, &c. parallel
to ah; thefe diftances being equal to
that of :B from ab.

Draw xi, touching all the corner-
points /, n, p, 7, ¢, v; and draw 2 16
parallel
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parallel to xz, as far from it as you
want the length of the fteps to be.

Toward the point of fight S, draw
the lines a 1, z 2, £ 3, /4, &c. and draw
16 15, 1413, 1311, 509, 87, 65, 4.9,
and 2 1, all parallel to 44, and meet-
ing the lines w 15, % 13, s 11, &¢C. in
the points 1§, 13,11, 9, %, 5, 2, and'I'!
then, from thefe points draw 15 14,
1312, 11.10,9098, 76, 54, and 4 ,-ail
parallel to hz; and the outlines of
the fteps will be finithed. From the
point 16, draw 16 4 parallel to Aag,
and 4 x 16 will be part of the flat at
the top of the uppermoft ftep.—This
done, fhade the work, as in Fig. 2.
and the whole will be finifhed.

OPER A~

o 5 oy v .
e T i A e e R i T
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OFPER AT LON XX],

To put Stairs with Flats and Opemngs in
Perfpettive, flanding on a hborizontal
Pavement of Squares.

4o0. In Fig. 3. of Plate VII. having
made S the point of fight, and drawn
a reticulated pavement A4 B, as di-
rected in Oper. III. and done it only
with black lead lines, becaufe many
of them muft be rubbed out again;
at any diftance from the fide 4B of
the pavement which is neareft to the
eye, and at any point where you
chufe to begin the ftair at that dif-
tance, as @, draw Ga parallel to 5 4,
and take a5 at pleafure for the height
of each ftep,

Take
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Take a4 in your compafles, and fet
that extent as many times upward
from F to E as is equal to the firft
required number of fteps O, N, M, L, K3
and, from thefe points of divifion in
EF, draw 14, 24, 3f, 4 b, and E#,
2ll equidiftant from one another, and
parallel to Fa: then draw the equi-
diftant upright lines a b, ¢td, uf, v b,
wk, and /m, all perpendicular to Fa:
then draw b, touching the outer
corners of thefe fteps at m, &, b, f, 4,
and 6; and draw zs parallel to =8,
as far from it as you want the length
of the fteps &, L, M, N, O to be.

Toward the point of fight §, draw
m o, I 5k, 16, bp, f2,idr, and b,
Then (parallel to the bottom-line B.4)
through the points #, o, p, g, 7, 5, draw
73, 534 615 2967 Lay, andizis;

which
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‘which done, draw #z 5 and o 6 parallel

to /m, and the outlines of the fteps
K, L, M, N, O will be finifthed.

At equal diftances with that be-
tween the lines marked 8 and 14,
draw the parallel lines above, marked
g 10 11 12 and 13; and draw perpen-
dicular lines upward from the points
, 0, Py G, > 5> as in the figure.

Make A m equal to the intended
breadth of the flat above the fquare
opening at the left hand, and draw
HW toward the point of fight S, equal
to the intended length of the flat; then
draw W P parallel to Hm, and the
outlines of the flat will be finithed.

Take the width of the opening at
plealure, as from F to C, and draw
CD
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CD equal and parallel to F E.—Draw
G H parallel to C D, and the fhort lines
marked 33, 34, &c. juft even with
the parallel lines 1, 2, &c. From the
points where thefe fhort lines meet
CD, draw lines toward the point of
fight § till they meet D E. Then,
from the points where the lines 38,
30, 40, &c. of the pavement meet Cy,
draw upright lines parallel to C D;
and the lines which form the opening
will be finifhed.

The fteps P, 2, R, 5, 7, and the
flat U above the arch /7, are done in
the fame manner with thofe in Fig. 1.
as taught in Oper. XX. and the equi-
diftant parallel lines marked 18, 19,
&ec. are direétly even with thofe on
the left-hand fide of the arch ¥, and
the upright lines on the right-hand

I fide
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fide are equidiftant with thofe on the
left.

From the points where the lines
18, 19, 20,,&& meet the right-hand
fide of the arch, draw lines roward
the point of fight §: and from the
points where the pavement-lines 29,
30, 31, 32 meet the line drawn from
A toward the point of fight, draw
upright lines toward the top of the
arch,

Having done the top of the arch, as
in the figure, and the few fteps to the
right-hand thereof ; fhade the whole,
as in Fig. 4. and the work will be

finithed.

And it is my opinion, that if the
voung artift is mafter of all the pre-
ceding
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ceding operations, he will underftand
thefe two figures better by a bare view;

than by any defcription that can be
given of them. 23

OPERATION XXIIL

Te put upright comical Objecls in Perfpec
tive, as if Sfanding on the Sides of an
oblong Square, at Diflances from one
another equal to the Breadth of the
Oblong. |

41. InFig. 1. of Plate VIIL the bafes
of the upright cones are perfpective
circles infcribed in f{quares of the
fame diameter, as thewn in Oper. IV.
and the cones are fet upright on their
bafes by the fame rules as are given
in Oper. ‘IX‘. and XIV. for pyramids,

which we need not repeat here.
In
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In the foregoing operations, we
have confidered the obferver’s eye to
be above the level of the tops of all
the objects, as if he viewed thofe in
PL IV. V. VL. and VII. when ftanding
on high ground. In the three figures
on Plate VIIL. we fhall fuppofe him to
be ftanding on low ground, and the
tops of the objets to be above the
level of his eye.

In Fig. 1. let 4D be the perfpec-
tive breadth of the oblong fquare
ABCD; and let 4a and Dd (equal to
Aa) be taken for the diameters of the
circular bafes of the two cones next
the eye, whofe intended equal heights
fhall be 4E and DF.

Having made S the point of ﬁghr,
in the horizon parallel to 4D, and
H found
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found the proper point of diftance
therein, draw A4S and S, to contain
the bafes of the cones on the left-hand
fide, and DS and 48 for thole on the
right.

o
~ Having made the two firft cones at

A and D of equal height at pleafure,
draw ES and F§ from their tops to
the point of fight, for limiting the
perfpective heights of all the reft of
the cones. Then, according to the
dire@ions in Oper. XIV. divide the pa-
rallelogram 45 CD into as many
equal perfpedive fquares as you
pleafe; find the bafes of the cones
at the corners of thefe fquares, and
make the cones thereon, as in the
figure.

If you would reprefent a cieling,
equal and parallel to 4BCD, fup-
' ported
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ported on the tops of thefe cones,
draw EF; then, EFGH fhall be the
cieling, and by drawing e/ parallel to
EF, you will have the thicknefs of
the floor-boards and beams, which
may be what you pleafe.

This fhews how any number of
equidiftant pillars may be drawn of
equal heights, to fupport the cicling
of a long room; and how the walls
of fuch a room may be reprefented in
perfpective at the backs of thefe pil-
lars, It alfo thews how a ftreet of
houfes may be drawn in perfpeétive.

H 2 OPER A-
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OPERATIONXXHL

To put a Square Hollow in Perfpechive, the
Depth of which fhall bear any affigned
Proportion to its Width.

42. Fig. 2. of Plate VIII. is the re-
prefentation of a {quare hollow, of
which the depth 4 G is equal to three
times its width 4D; and § is the
point of fight, over which the ob-
{erver’s eye is {fuppofed to be placed,
looking perpendicularly down into
it, but not dire¢tly over the middle.

Draw A4S and DS to the point of
fight $; make ST the horizon, paral-
lel to 4D, and produce it to {fuch a
length beyond 7" that you may find a
point of diftance therein not nearer S

than
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than if 4D was feen under an angle
of 6o degrees.

Draw DU to the point of diftance,
interfeting 4S5 in B: then, from the
point B draw B C parallel to #D; and
you will have the firft perfpective
fquare 4BCD, equal to a third part
of the intended depth.

Draw CV to the point of diftance,
interfecting 4 S in £ : then, from the
point E draw E F parallel to 4D;
and you will have the fecond perfpec-
tive {quare B EF(C; which, added to
the former one, makes two-thirds of
the intended depth.

Draw F/V to the point of diftance,
interfecting 48 in G : then, from the
point G draw G H parallel to 4D

H3 and
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and you will have the third perfpec-
tive {quare EGHF ; which, with the
former two, makes the whole depth
AGHD three times as great as the
width 4D, in a perfpe&ive view.

Divide 4 D into any number of

equal parts, as {fuppofe 8 ; and from
the divifion-points a4, 4, ¢, &, &e. draw
lines toward the point of fight §, and
ending at G A Then, through the
points where the diagonals B.D, EC,
GF cut thele lines, draw lines paral-
lel to 4D ; and you will have the
parallelogram 4G AD reticulated or
divided into 192 {fmall and equal per-
fpective {quares,

Make 47 and D M equal and per-
pendicular to 4D: then draw 7M,
which will be equal and parallel to

| 4D ;

A
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AD; and draw 78 and MS to the
point of fight .

Divide 41, IM, and M D into the
fame number of equal parts as 4D is
divided : and from thefe points of
divifion draw lines toward the point
of fight S, ending refpectively at G K,
KL, and LH.

~ From thofe points where the lines
parallel to 4D meet 4G and D H,
draw upright lines parallel to 47and
D M; and from the points where
~ thefe lines meet 7K and L M, draw
lines parallel to /M : then fhade the
work, as in the figure.

Hg4 OPER A-
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OPERATION "XXIV,

To reprefent a femicircular Arch in Per<
Jpective, as if it were flanding on two
upright Walls, equal i Height to the
Height of the Obferver's Eye.

43. After having gone through the
preceding operation, this will be more
ealy by a bare view of Fig. 3. in Plate
VIIL than it could be made by any
defcription ; the method being fo
much like that of drawing and fha-
ding the {quare hollow.—We need
only mention, that ¢ T, E 4 and
DFctd are the ﬁpright walls on
which the femicircular arch is built;
that S is the point of fight in the ho-
rizon T'#, taken in the center of the
arch; that 4 (in Fig. 2.) is the point

of

S
— e = —

4
3

x5
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of diftance; and that the two per-
fpe&tive fquares 4BCD and DEFC
make the parallelogram AEFD of
a length equal to twice its breadth
AD,

OPERATION XXV.

To reprefent a Square in Perfpective, as
viewed by an Obferver flanding direilly
even with one of its Corners.

44. In Fig. 1. of Plate IX. let 49 BC
be a true {quare, viewed by an ob-
ferver ftanding at fome diftance from
the corner C, and juft even with the
diagonal Cq.

Let pSP be the horizon, parallel
to the diagonal #B; and S the point
of fight, even with the diagonal Cq.

Here
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Here it will be proper to have two
points of diftance p and P, equi-
‘diftant from the point of fight S.

Draw the ftraight line 1 17 parallel
to 4B, and draw 48 and B 10 pa-
rallel to CS. Take the diftance be-
tween 8 and g in your compafles, and
fet it off all the way in equal parts
from 8 to 1, and from 10 to 17.'—_-ThE
line 1 17 fhould be produced a good
way further both to right and left
hand from g, and divided all the way
in the {fame manner.

- From thefe points of equal divifion,
8, g, 10, &c. draw lines to the point
of fight S, and alfo to the two points
of diftance p and P, as in the figure.

Now it is plain, that acé .s;. is the
perfpective reprefentation of A49BC,
X viewed
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viewed by an obferver even with the
corner C and diagonal Cg9.—But if
there are other fuch {quares lying
even with this, and having the fame
pofition with refpect to the line 1 17,
it is evident that the obferver, who
ftands direCtly even with the corner C
of the firft {quare, will not be even
with the like corners G and XK of the
others ; but will have an oblique view
. of them, over the fides FG and 7K
which are neareft his eye: and their
perfpective reprefentations will be
egf6 and bhki3, drawn among the
lines in the figure: of which, the
fpaces taken up by each fide lie be-
tween three of the lines drawn to-
ward the point of diftance p, and three
drawn to the other point of diftance 2,

OPER A-
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OPERATION XXVI,

To reprefent a common Chairy in an oblique
View, in Perfpective.

45. The original lines to the point
of fight §, and points of diftance »
and P, being drawn as in the pre-
ceding operation, chufe any part of
the plane, as /m#z 13, on which you
would have the chair Z to ftand.—
There are juft as many lines (namely
two) betweea / and » or 13 and n,
drawn toward the point of diftance p,
at the left hand, as between / and 13,
or m and #, drawn to the point of
diftance P on the right: {fo that /m,
mny, 213, and 13/, form a perfpetive
{quare, |

From
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From the four corners /, m, n, 13, of
this fquare raife the four legs of the
chair to the perfpective perpendicular
height you would have them: then
make the feat of the chair a {quare
equal and parallel to /mn 13, as taught
in Oper. X. which will make the two
fides of the feat in the direction of the
lines drawn toward the point of dif-
tance p, and the fore and back part of

- the feat in dire¢tion of the lines drawn

to the other point of diftance P. This
done, draw the back of the chair
leaning a little backward, and the

- crofs bars therein tending toward the

point of diftance P. Then fhade the
work as in the figure; and the per-
fpective chair will be finithed.

OPER A-
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OPERATION XXVIL

To reprefent an ablaﬂg Square Table i at
oblique perfpeitive View.

46. In Fig. 1. of Plate IX. M is an
oblong fquare table, as féen by an
obferver ftanding diretly even with
Co (fee Oper. XXV.), the fide next the
eye being perfpeétively parallel to the
fide ac of the fquare a¢b g.—The fore-
mentioned lines drawn from the line
1 17 to the two points of diftance p
and P, form equal perfpective fquaresr
on the ground plane.

Choofe any part of this plane of
fquares for the feet of the table to
{tand upon ; as at p, ¢, r, and s, in di-
rection of the lines op and »s for the

~ two
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two long fides, and s and ¢~ for the
two ends ; and you will have the ob~
long fquare or parallelogram ¢ r s ¢
for the part of the floor or ground-
plane whereon the table is to ftand:
and the breadth of this plane is here
taken in proportioni to the length as 6
to 10; {o that, if the length of the
table be ten feet, its breadth will be
fix. 5

On the four littlé perfpe&ive fquares
at ¢, r, 5, and #, place the four upright
legs of the table, of what height you
pleafe, fo that the height of the two
next the eye, at o and p, thall be ter-
minated by a ftraight line » v drawn
to the point of diftariceé P. This done,
make the leaf M of the table an ob-
long {quare, perfpectively equal and
parallel to the oblong fquare g7 s¢

on



312 PERSPECTIVE

on which the feet of the table
ftands. Then fhade the whole, as in

the figure, and the work will be
finithed.

If the line 1 17 was prolonged to the
right and left hand, and equally di-
vided throughout (as it is from 1 to
17), and if the lines which are drawn
from p and P to the right and left
hand fides of the plate were prolonged
till they came to the extended line
1 17, they would meet it in the equal
points of divifion. In furming large
plans of this fort, the ends of {lips of
paper may be pafted to the right and
left edges of the fheet on which the
plan is to be formed.

CHAL
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CH AP L

Zhe Defcription of a Machine,
by which any Perfon may deli-
neate the true Perfpeftive Figures
of Objects, without having learned
any of the preceding Rules.

47. IG. 2. of Plate IX, is a plane
of this machine, and Fig. 3.

is a reprefentation of it when made
ufe of in drawing diftant objets in
perfpetive. A fketch of it was given
me feveral years ago by the late in-
genious Dr. Bevis, who then told me
he had never feen one of the like
conflruction: and as all thofe to whom
I have had the opportunity of thewing
| 1 it,
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it, have told me that they never faw
nor heard of {fuch a one before, I have
great reafon to believe that the Doc-
tor was the inventor of it, although
he never made it public.

In order that it may be the eafier
underftood, I have put the letters of
reference to the plane (Fig. 2.) in

{fmall Italics, and the fame letters to

she like parts of it in the perfpective
view (Fig. 3'.) in Roman capitals; that
the reader may look at them both, as
he goes on with the following de-
{cription.

In Fig. 2. abef 1s an oblong fquare
board, reprefented by 4B EF in
Fig. 3. x and # (X and ¥/ are two
hinges on which the part ¢/d (CLD)
is n}cive;_tble. This part confifts of two _:

arches
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arches or portions of circles cm /
(CML) and dnl (DNL) joined toge-
ther at the top / (L) and at bottom
to the crofs bar d¢ (D C) to which
one part of each hinge is fixed, and
the other part to a flat board, half the
length of the board abef (ABEF)
and glued to its uppermoft fide. The
center of the arch c¢m/ 1s at 4, and the
center of the arch 4=/ 1s at c.

On the outer fide of the arch da/ is

a {liding piece #» (much like the nut
of the quadrant of altitude belonging
to a common globe) which may be
moved to any part of the arch between
d and /: and there is fuch another
{lider ¢ on the arch ¢m/, which may
be fet to any part between ¢ and L—
A thread cpn (CP N) is ftretched tight
from the center ¢ (C) to the {lider =
I2 (N),
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(N), and fuch another thread is
ftretched from the center 4 (D) to the
flider 0 (0); the ends of the threads
being faftened to thefe centers and
{liders.

Now it is plain, that, by moving
thefe fliders on their refpective arches,
the interfection p (P) of the threads
may be brought to any point of the
open {pace within the arches.—In the
groove k (K) is a ftraight fliding bar
: (1) which may be drawn further
out, or pufhed further in, at pleafure.

To the outer end of this bar 7 (Fig.
3.) is fixed the upright piece HZ,
in which is a groove for receiving the
fliding piece 2. In this {lider is a
fmall hole » for the eye to look
through, in ufing the machine: and

‘ there
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there 1s a long flit in HZ, to let the
hole » be feen through when the eye
is placed behind it, at any height of
the hole above the level of the bar Z

How to delincate the Perfpective Figure of
any diftant Objelt (or Objells) by means
of this Machine.

48. Suppofe you wanted to delineate
~a perfpeftive reprefentation of the
houfe ¢s7p (which we muft imagine
to be a great way off, without the
limits of the plate) place the machine
on a fteady table, with the end EF of
the horizontal board ZBEF toward
the houfe, fo that, when the Gothic-
like arch D LC is fet upright, the
‘middle part of the open fpace (about
P) within it may be even with the
houfe when you place your eye at Z

I3 and
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and look at the houfe through the
{mall hole ». Then fix the corners
of a fquare piece of paper with four
wafers on the furface of that half of
the horizontal board which is neareft
the houfe; and all is ready for draw-

ing.

Set the arch upright, as in the
figure; which it will be when it
comes to the perpendicular fide ¢ of
the upright piece s¢ fixed to the ho-
rizontal board behind D. Then place
your eye at Z, and look through the
hole » at any point of the houfe, as
g, and move the fliders N and O till
you bring the interfetion of the
threads at P dire&tly between your
eye and the point ¢g: then put down
the arch flat upon the paper on the

board, as at S7, and the interfeétion
of
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of the threads will be at 7. Mark
the point 7/ on the paper with the
dot of a black lead pencil, and fet the
arch upright again, as before: then
look through the hole r, and move
the fliders Nand O till the interfeétion
of the threads comes between your
eye and any other point of the houfe,
as p: then put down the arch again
to the paper, and make a pencil-mark
. thereon at the interfection of the
threads, and draw a line from that
mark to the former one at 7#; which
line will be a true perfpective repre-
fentation of the corner pg of the houfe.

Proceed in the fame manner, by
bringing the interfection of the threads
fucceflively between your eye and
other points of the outlines of the

houfe, as r, s, &c. and put down the
2 arch
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arch to mark the like points on the
paper, at the interfection of the
threads: then conne thefe points
by firaight lines, which will be the
perfpective outlines of the houfe. In
like manner find points for the cor-
ners of the door and windows, top of
‘the houfe, chimnies, &c. and draw
the finithing lines from point to
point: then thade the whole, making
the lights and fhades as you fee them
on the houfe itfelf, and you will have
a true perfpetive figure of it.—Great
care muft be taken, during the whole
‘time, that the pofition of the machine
be not fhifted on the table; and to
prevent fuch an inconvenience, the
table thould be very ftrong ‘and fteady,

and the machine fized to it, either by

{crews or clamps.

In
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In the fame way, a landfcape, or
any number of objeéts within the
field of view through the arch, may
be delineated, by finding a fufficient
number of perfpective points on the
paper, and connecting them by ftraight
or curved lines as they appear to the
eye. And as this makes every thing
in perfpeflive equally eafy, without
taking the trouble to learn any of the

rules for drawing, the operations

muft be very pleafing and agreeable.
Yet, as fcience is {till more fo, we
would by all means recommend it to
our Readers to learn the rules for
drawing particular objetts; and to
draw landfcapes by the eye, for which,
I believe, no perfpeétive rules can be
given. And although any thing may
be very truly drawn in per{peltive by
means of this machine, it cannot be

{aid

8
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faid that there is the leaft degree of
{cience in going that way to work.

~ The arch ought to be at leaft a foot
wide at bottom, that the eye at Z may
have a large field of view through it;
and the eye thould then be, at leaft,
10f inchis from the interfetion of
the threads at P when the arch is fet
upright. For, if it be nearer, the
boundaries of view at the fides near
the foot of the arch will fubtend an
angle at Z of more than 6o degrees,
which will ziot only ftrain the eye
(§ 10.), but will alfo caufe the outer-
moft parts of the drawing to have a
difagreeable appearance.—To avoid
this, it will be proper to draw back
the {liding bar 7 till Z be 144 inches
diftant from P; and then the whole
field of view, through the foot wide
; arch,
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arch, will not fubtend an angle to the
eye at Z of more than 45 degrees;
which will give a more eafy and plea-
{ant view, not only of all the objelts
themfelves, but alfo of their repre-
fentations on the paper whereon they
are delineated. So that, whatever the
width of the arch be, the diftance of
the eye from it {hould be in this pro-
portion : As 12 is to the width of the
arch, fo is 147 to the diftance of the
eye (at Z ) from it.

If a pane of glafs, laid over with
gum water, be fixed into the arch,
and fet upright when dry, a perfon
who looks through the hole » may
delineate the objects upon the glafs
which he fees at a diftance through
and beyond it, and then transfer the
delineation to a paper put upon the
glafs, as mentioned in § 1.

G ) - S
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