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PREFACE. 

IN my infirm ftate of health, a fitua- 

tion that is very apt to affedt the 

mental faculties, I thought my late 

book of Mechanical Exercifes would 

have been the lafl I fhould ever pub- 

lilh. But, as I have been conftantly 
•* 

accuftomed to an adtive 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 fludying Perfpec- 

tive; which is an art that every one 

who makes drawings, were it but for 

plates (efpecially of folid figures) in 

books, fhould be acquainted with. 

And indeed I drew the figures which 

a are 



are now engraved for this Book, with 

no other view than to inftrudl others 

verbally by, who came to me to learn 

fomething of that branch of fcience, 

without having the leaft thought of 

ever laying them before the Public. 

But, upon Brewing 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. I complied 

with their defire, and it is entirely 

owing to their partiality to me, that I 

have confented to this publication. 

I need 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 
. 

5 know 

i 
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know the rules of Perfpeftive. 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, 
9 • 

in which the different pictures of men, 

women, hills, houfes, birds, and beafts, 

are put together without any regard 

to what painters call keeping; which is 

the fame thing as reprefenting objects 

in the fame manner that they appear 

to the eye, at different diflances 

from it. 

I fhall only mention two inftances 

in the works of one of the greateft 

painters that ever exifted;—I mean 

the celebrated Raphael Urbin. 

Every man is fenfible, that, if he 

fliould Hand by the fea-fide, and look 

a 2 at 
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at a boat with men in it at fome dis¬ 

tance, he could not diftin<ffcly 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 

Shore, 

Yet fo it is, that, in one of the fa- 
41 

mous Cartons of Raphael, represent¬ 

ing the miraculous draught of fifties, 

the men in each of the two boats ap¬ 

pear of full fize, the features of their 

faces Strongly marked; and the boats 

are reprefented fo Small, and the men 

fo big, that any one of them appears 

Sufficient to fink either of the boats by 

his own bare weight : and the fowls 

on the Shore are likewise 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, 

fuppoling the obferver to be in either 

of the boats, he could not fee the eyes 

or beaks of the fowls on the fhore. 

The other inftance is of a very ca¬ 

pital miftake in Raphael’s hiftorical 

picture of our Saviour’s transfigura¬ 

tion on the Mount; where he is re¬ 

prefen ted 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 
^ . . r- 

as the Mount is high. So that the 

Mount appears only of the fize of a 

little 
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little hay-rick, with a few people on 

its top, and a greater number at its 

bottom on the ground: in which cafe, 

a Spectator 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, deserv¬ 

ing the name of a Mount, that would 

be quite impoffible.—My only reafon 

for mentioning thefe extraordinary 

particulars, is to fiiew, 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 fyftem 

of Perfpeftive, for that would require 

a very large volume. But I think I 

may venture to fay, that, when the 

learner is fully mafter of what is there 

contained, he will not find any great 

difficulty 
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difficulty in proceeding to what length 

he pleafes in the attainment of this 

fcience, without any further affift- 

ance.—Or, if he fhould grow tired, 

and be weary of going on according 

to the rules, he may make ufe of the 

Perfpedtive Machine defcribed and 

delineated at the end of this fmall 
✓ 

tradl, 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 

unfcientific method. 

It is very probable, that thofe who 

already underfland Perfpe<5tive, 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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lider, that I never wrote any thing 

for thofe who are well fkilled in the 

few branches of fcience 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 

eafy, and be as minutely defcribed, 

as is poflible. 

Perfpedive 
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CHAP. I. 

The Theory of Perspective# 

ERSPECTIVE is the art of 

drawing the refemblances or 

pictures 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 objetffc 

beyond it; and, keeping his head 

Ready, draws the figure of the object 

B upon 
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upon the glafs, with a black lead 

pencil, as if the point of the pencil 

touched the objetfl itfelf; he would 

then have a true reprefentation of the 

object in perfpe&ive, as it appears to 

his eye. 

In order to this, two things are ne~ 

cefiary: 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 fmall 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 fliift the pofition 

of his head, and confequently make 

a falfe delineation of the object. 
..... i 

Having 

! 
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Having traced out the figure of the 

objeft, he may go over it again with 

pen and ink; and, when that is dry, 

put a fheet of paper upon it, and trace 

it thereon with a pencil: then, taking 

away the paper, and laying it on a 

table, he may finilh the picture, by 

giving it the colours, lights, and 

fhades, as he fees them in the object 

itfelf; and then he will have a true 

refemblance of the object. 
• t - » 

2. The nearer that any object is to 

the eye, the bigger it appears: the 

farther from the eye, fo 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. 
1 , ‘ 

In Fig. i. 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-part be da, where they are 

intercepted, and form the pictures of 

the objects from which they flow. 

Every point of the object throws off 

rays of light in all manner of ftraight- 

lined directions; and therefore, every 

viflble point of an object will fend 

fome rays through the pupil into the 

eye; 
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eye; and chefe rays, falling upon the 

retina, will form all the correfpond- 

ing points of the picture or image of 

the obje<9t thereon. The rays are co¬ 

loured according to the colours of the 

objects they flow from, and give the 

like colours to its picture formed in 

the eye. 

4. To fliew that the pictures of ob¬ 

jects are thus formed upon the retina, 

take the eye of a Iheep or bullock, 

newly killed, and cut off all the opake 

part from the outfide of the back of 

the eye, till the tranfparent retina ap¬ 

pears ; then hold up the eye between 

your own eye and any object, with 

the fore-part of the eye toward the 

object, and you will fee a fine inverted 

picture of the objeft on the retina, 

having all the colours of the object 

itfelf. 
B 3 j. In 
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6 perspective 
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5. In Fig. 1. let AeB be an obje6t, 

whofe diftance from the eye is P e. 

A ray APa from the top of the ob¬ 

ject, palling through the pupil P of 

the eye, and going on to the retina, 

forms the picture or image of the 

point A thereon, at a; and a ray BP b, 

from the foot of the object, palling 

through the pupil P, and going on to 

the retina, forms the image of the 

point B at b on the retina.—Ail the 

intermediate points of the obj e61, from 

A to B, fend rays of light into the 

eye, which form all the intermediate 

points of the image between a and b 

in the eye. So that the image of the 

objedt is inverted in the eye; and its 

whole length is included between the 

points a and b on the retina. Thofe 

who want to know why we fee the 

objects therrifelves in an inverfe poli- 

tion 
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tion to that of their pictures in the 

eye, raufl read what optical writers 

have faid on that fubjedt. 

Let the fame objedt be placed twice 

as far from the eye, as at CD-, then 

the diftance Pf will be double the 

diftance Pe. The ray CPc forms the 

image of the top C at c on the retina, 

and the ray DPd forms the image of 

the bottom-point D of the objedt at d 

on the retina.—Now it is plain, that 

as the fpace between c and d is only 

equal to half the fpace between a and 

h, the image of the objedt will be but 

half as long upon the retina, when 

the diftance Pf of the objedt 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 
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from the object, it would feem at laft 

to be no bigger than a mere point, 

becaufe the angle under which it was 

then feen would be next to nothing. 
\ "'-V . • -x v 

6. An Angle 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. r. the lines AP and BP tend¬ 

ing toward one another, form an 

angle; and the point where they meet 

at P is the angular point: and whe¬ 

ther thefe hnes be long or fhort, it 

makes no alteration in what is termed 

the meafure of the angle; as we fhall 

Ihew 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, APB 

denotes the angle formed by the two 

lines AP and BP, 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 objedt A e B fub- 

tends (or is feen under) the angle 

APB, and the object CfD is feen 

under the angle CPD, the former is 

called the angle of vifion of the objedt 
I 

AeB, and the latter the angle of vi-, 

lion of the objedt CfD. But, as the 

lines CP and DP fall within the lines 

A P and B P, the angle of vifion of 

CfD is lefs than the angle of vifion 

of AeB; and juft as much lefs as the 

diftance of the objedt CfD, from the 

eye, is greater than the diftance of 

the objedt AeB from it.—So that the 

apparent height (or breadth) of any 

objedt is diredtly as the meafure of 

the angle under which it is feen. 
7. If 

«► 
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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 meafure thereof. 

Thus, in Fig. 2. of Plate I. the lines AC 

and BC form the angle ACB; of 

which, the point C at the center of the 

femicircle dABe is the angular point; 

and the number of degrees of the fe- 

micircle contained between the points 

A and B, in the arc AB, is the mea¬ 

fure of the angle ACB. 

Let the femicircle be divided into 

three equal parts, as d A, A B, and 

B e; then each part will contain 60 

degrees (the whole femicircle contain¬ 

ing 180) and that will be the meafure 

of either of the three angles dC A, 

ACB, or BCe. 
o 
O Join 



MADE EASY. ii 

join the points A and B by the 

ftraight line A B, and a triangle will 

be formed by the three lines CA, AB, 

and BC, all of equal length; and all 

the three angles at A, B, and C, will 

be equal, each containing 60 degrees. 

—So likewife, in the leffer femicircle 

kabl, the lines ab, bC, and Ca are of 

equal length ; and each angle, at C, a, 

and b, contains 60 degrees. 

8. Any triangle whofe fides are all 

equal, is called an equilateral triangle; 

and the angle oppolite to either fide 

thereof contains 60 degrees. 

I 

o. To make an equilateral triangle upon 

a line of any given length, as fuppofe the 

line A B (Plate I. Fig. 2.): take the 

length A B between the points of 

your compafles, and, with that ex¬ 

tent. 
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tent, fet one foot on the end of the 

line at A, and with the other foot de- 

fcribe the arc f Cg; then, without al¬ 

tering the compafies, fet one foot on 

the end B, and with the other foot 

defcribe the arc h Ci: laftly, from the 

ends A and B draw the two lines AC 

and B C to the interfedlion of thefe 

arcs at C; and you will have an equi¬ 

lateral triangle, formed by the three 

lines or lides AB, BC\ and CA; and 

each fide will fubtend an angle of 60 

degrees.—In the fame manner may 

an equilateral triangle be made upon 

the given line a b, by the lines b C 

and Ca. 

io. No object can be wholly and 

diftindtly feen (if the eye be kept 

fteady while looking at it) under a 

larger angle than that of 60 degrees, 

' ' —Thtis, 

1 
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—Thus, an eye at C may fee the whole 

line or objecSl AB (or abj without 

moving or ftraining, when the dif- 

tance of the eye from each end of the 

line is juft equal to the length of the 

line, or objedt_And as this is gene¬ 

rally reckoned to be a good angle of 

vifion, we fhall keep generally by it, 

in the following practical part of this 

Work, where the reprefentations of 

large objedls are delineated. But it 

will not do fo well in reprefenting 

fmall objedls, which are better feen 

under a fmaller 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-lighted) as to 

view it under fo large an angle as 

that of 60 degrees; becaufe expe¬ 

rience teaches him, that he can fee 

it 



it better under a fmaller angle ; that 

is, when at a greater diftance from 

his eye.—Thus, the fmall objeft a b 

will be better feen by an eye at Dt 

viewing it under an angle of 30 de¬ 

grees (as aDbJ, than if his eye were 

only at half that diftance at C, view¬ 

ing the fame object ab under an angle 

(aCb) of 60. And therefore, in de¬ 

lineating the perfpecTive figures of 

fmall objects, the artift fhould always 

fuppofe the obferver to be fo far off 

from the objecft, as to be viewing it 

under a lefs angle than that of 60 

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 Hands right 

againft the middle of one end of a 

long 
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long avenue or walk, which is ftraighr, 

and equally broad throughout ; the 

fides thereof 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 farthefl 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 I. let A B 

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 AefD, 

e g hf g i h k, &c. A perfon Handing 

at 0 will fee thefe two fides as if they 

were gradually approaching toward 

one another, as in Fig, 4.; and the 

fquares will feem to diminifh in fize 

as they are further and further from 

his eye. So that the firft fquare AefD 

in Fig. 3. will appear as AefD in 

Fig. 4. the fecond fquare eg hf in Fig. 3. 

will appear as eg hf in Fig. 4. and fo 

on, till the laft fquare of the avenue, 

produced to the utmoft bounds of 

fight, would vanilh into a point, as S 

in Fig. 4. where the fides AS and D S 

meet. 

12. The point S, where the parallel 

fides of the avenue feem to meet, is 

called The Point of Sight; the point 0, 

1 where 
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where the obferver’s eye is placed, is 

called The Place of the Obferver: the line 

S P, palling through the point of 

light, is called The Horizon; and a 

point taken therein, either to the right 

or left hand from 5, and as far from 

S as 0 is from S, is called The Point of 

Diflance.-N. B. In whatever point 

the oblerver’s eye is fuppofed to be 

placed, either for a direct or oblique 

view of the fide of the object that is 

neareft to him, a fraighi line drawn 

from the point of fight to his eye muf 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. 

\ 

c C H A P. 
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CHAP. II. 

7he Practice of Perspective. 

OPERATION I. 

To put a Square in Perfpedlive,- as viewed 

by an Obferver jlanding right againjl the 

Middle of one of its Sides, and having his 

Eye above, the Plane of the Square. 

13. TN Fig. 5. of Plate!. let ABCD be 

a fquare, viewed by an obferver 

at 0, who fees the fide AD (next to 

him) under the angle ACD of do de¬ 

grees (§ 10.). 

Make AD in Fig. 6. equal to AD in 

Fig. 5. At any convenient diftance, 

draw 

’ r 

.? 1 
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draw the horizon SP parallel to AD. 

Take 0, the place of the obferver, ac¬ 

cording to the rule in § 9.; and from 

the point 0, make OS perpendicular 

to SP, meeting it in S, which fhall be 

the point of light (§• 12.). 

Take O S in your compafles, and 

fetting one foot in S, defcribe the qua¬ 

drant (OpP) of a circle, meeting the 

horizon in P, which, in all cafes, fhall 

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

From A and D (the ends of the fide 

of the fquare next the obferver at 0) 

draw the ftraight lines AS and DS to 
\ 

the point of fight &: then, from A> 

draw the ftraight line AP to the point 

of diftance P in the horizon, cutting 

the line DS in the point C: this done, 

draw PC parallel to AD) and A BCD 

C 2 will 
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will be a true perfpeftive reprefenta- 

tion of the firft fquare A B CD in Fig. 5. 

as fecn by an obferver at 0. 

. Remark. If the obferver (Fig. 6.) had 

flood further than 0 from the fide AD 

of the fquare, as fuppofe at 0, he 

would have feen that fide under a lefs 

angle than 60 degrees; as the angle 

AoD is lefs than the angle AOD: 

and then, the point of diflance mull 

have been.at d in the horizon; be- 
»'. ■■ « 

caufe the point of diftance in the ho- 

rizon mutt always be taken as far from 

the point of fight therein, as the place 

of the obferver fO or o) is from the 

point of fight, as we fhall prove in 

§ 14. ; and that, if the point of dif- 

tance in the horizon be taken either 

nearer to or further from the point of 

fight than the diftance of the obferver 

is 
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is fuppofed to be from that point, 

there will unavoidably be a falfe per- 

fpedtive 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 

fcience of perfpeftive, and that he 
. 

had put it at e (Fig. 6.) in the line 

SP ; then, a ftraighc line drawn from 

A to e would have cut the line DS in 

the point h ; and g h (parallel to AD) 

would have been the top of the fquare 

AghD\ but it is plain to the eye and 
r • l 

judgment, xhmAghD would have been 

a very bad and unnatural perfpet?cive 

reprefentation of the fquare A BCD 

in Fig. 5. Or, fuppofing the point of 

diftance (Fig. 6.) to have been taken 

atfy in the horizon SP, the ftraighc 

C 3 line 



ia 

4,. 

( 

PERSPECTIVE 
<* 

line Af would have cut DS in k; and 

z k would have been the top of the 

fquare. But a child could tell, that 

AikD would be a monftrous repre- 

fentation of a fquare in perfpeftive. 

The angle of 6o degrees is only af- 

fumed here, as being the large ft angle 

under which the eye can fee an obje6t 

diftincftly; and not as a conftant angle, 

under which all reprefentations in 

perfpedlive muft be drawn. See § io. 

A Demonfiration of the above Rule (§ 12, 

and 13.) for finding the true Point of 

D fiance, 

14. In Fig. i. of Plate II. let ^//and 

DK be part of the two parallel fides of 

a ftraight avenue, divided into equal 

fquares. 
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fquares, as ABCD, BEFC, EGHF, 

&c. and let trees be planted at the 

corners of each fquare, as at A, B, C, 

D, E, F, G, H, /, and K. 

Let 0 be the place of the obferver, 

S P his horizon, and S the utmoft 

point of his view, called the point of 

fight; from which, the line 5 0 is 

perpendicular to SP (fee § ia.). 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 fight S, in the direction of the 

two ftraight lines AS and DS. § ii. 

In the parallel-lided avenue, draw 

a ftraight line BO from the tree B to 

the obferver’s eye at 0 this line cuts 

the perfpedlive fide AS of the avenue 

C 4 in 
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in the point b, which is the apparent 

place of the tree as feen by the ob- 

ferver. From the tree C draw the 

fcraight line CO to the obferver’s eye 

at 0, and that line will cut the per- 

fpeffcive fide DS of the avenue in the 

point c, which is the apparent place 

of the tree as feen from 0: then draw 

be parallel to AB> and AbcD will be 

the true perfpedtive reprefentation of 

the fquare ABCD, 

' A 

In like manner, from the other 

trees, F, G, /, and F, H, K, draw 

ftraight lines to the obferver’s eye at 

0 ; and thefe lines will cut the per- 

fpedlive fides AS and DS of the ave¬ 

nue in the points e, g, i, and f, h, k ; 

which are the apparent places of the 

trees, as feen by the obferver. Laftly, 

draw the lines ef, g hj i k, parallel to 

AD, 
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A D, and they will divide the pcrfpeo 

tive view of the avenue fo as to make 

it a juft reprefentation thereof, with all 

its trees and fquares, as feen from 0. 

Thus we find, the apparent places 

of the trees f?, A, G, /, mu ft demon- 

ftratively be at b, e, g, i; and that the 

apparent places of the trees C, F, H, K, 

muft be at c,f, k, as feen from the 

point 0 .-—the trees A and Dy which 

are neareft to the eye, appear in their 

true places.—Now we fhall fee, by 

placing the point of diftance in the 

horizon 5 P according to the above- 

mentioned rule, whether we fhall 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 obfcrveTs eye at 0. 

Take 
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Take SP equal to SO, and call P 

the point of diftance. From A draw 

the ftraight line AP, interfering the 

perfpeftive fide D S of the avenue in 

the point c, and to that point draw be 

parallel to AD, and you have the 

fir ft perfpedtive fquare Abe D of the 

avenue, the very fame as was found 

before, by the lines BO and CO. 

From the point b draw bP, inter¬ 

fering DS in the point f and to that 

point draw ef parallel to AD, and you 

have the fecond perfpeffive fquare 

b ef c, the fame as before. 

From the point e draw eP, inter¬ 

fering D S in the point h, and draw 

gb parallel to AD’, then, eghf will 

be the third perfperive fquare of the 

avenue, as before. 

From 
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From the point g draw gP, inter¬ 

fering DS in the point k, and draw 

ik parallel to AD, which fmilhes the 
a 

fourth and laft perfpeftive fquare 

p-ikh of the avenue. 
o 

In the fame manner you may go 

on, drawing as many more perfpeo 

tive fquares up toward S as you 

pleafe. 

Now, as the ftraight lines AP, bP, 

eP, and^P, (all drawn to the point 

of diftance P) give the fame points 

t, <f, g, i, and c^f, h, /e, for the appa¬ 

rent places of the trees as viewed from 

0, that the lines PC, £0, GO, 70, 

and CO, PC, HO, and K 0, gave be¬ 

fore, when drawn from the places of 

the trees themfelves ; it is plain that 

we have put the point of diilance P 

in 

* 
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in the very point where it ought to 

be ; that is, juft as far from the point 

of fight S as the obferver’s eye at 0 is 

from it. 4 

And hence it is 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, 

ail the lines drawn from it into the 

perfpedtive avenue AikD would have 

gone above their true places, and 

would have given the points for the 

apparent places of the trees beyond 

thole in which the eye at 0 could fee 

them; and would alfo have made all 

the perfpedlive fquares in the avenue 

too broad,-—On the contrary, if the 

point of diftance had been taken any 

where beyond P from S, all the lines 

drawn from that point of diftance 

would 
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would have gone below their true 

places in the perfpeddive avenue ; and 

confequently have brought the ap¬ 

parent places of the trees too near 

the obferver’s eye, and have made all 

the perfpeftive fquares 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- 

fpeftive, the point of diftance mu ft 

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 60 degrees. But in 

drawing agreeable perfpective views 

of fmall objects, the obferver fliould 

be confidered as viewing them under 

an angle not exceeding 30 degrees at 

moft: 
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moll: and ftrppofing him to fee them 

under that angle, take the diftance of 

his place from the point of fight in 

your compafles, 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 in Per/peciive^ as feen by 

a P erf on not funding right againfl the 

Middle of either of its Sides, but rather 

nearly even with one of its Corners. 

16. in Fig. 7. of Plate L let A BCD 

be a true fqtrare, viewed by an ob- 

ferver, not Handing at 0, directly 

againfl: the middle of its fide AD, 

but at 0 almoft even with its corner 

D, 

! 

I 

/ ' 
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Z>, and viewing the fide A D under 

the angle AOD ; the angle AoD (un¬ 

der which he would have feen A D 

from oj being 60 degrees. 

Make AD in Fig. 8. equal to AD in 

Fig. 7. and draw SP and 00 parallel 

to AD. Then, in Fig. 8. let 0 be the 

place of the obferver’s eye, and SO be 

perpendicular to SP (as before, § 12, 

13.) then 5 fhall be the point of fight 

in the horizon SP. 

v 

Take SO in your compaffes, and fet 

that extent from S to P: then P fhall 

be the true point of diftance, taken 

according to the foregoing rules, § 12. 

and 13. 

From A and D draw the ftraight 

lines AS and DS: draw alfo the 

firaight line AP, interfering DS in C. 

2 Laftly, 
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Laftly, to the point of interfe&ion 

C draw 5Cparallel to AD; and ABCD 

in Fig. 8. will be a true perfpective 
i 

reprefen ration of the fquare ABCD 

in Fig. 7. The point M is the center 

of each fquare, and AMC and BMD 

are their diagonals. - 

OPERATION III. 

To put a reticulated Square in Perfpe clive, 

as fetn by a Perfon funding oppofite to the 

Middle of one of its Sides. 

17. A reticulated fquare is one that 

is divided into feveral little fquares, 

like net-work, as Fig. 4. of Plate II. 

each fide of which is divided into four 

equal parts, and the whole furface 

into four times four (or 16) equal 

fquares. 
Flavin g 
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Having divided this fquare into the 

given number of leiler fquares, draw 

the two diagonals AxC and BxD. 

Make AD in Fig. 5. equal to AD in 

Fig. 4. and divide it into four equal 

parts, as Ae, eg, gi, and iD. 

Draw SP for the hotizqn, parallel 

to A D, and, through the middle 

pointy of AD, draw OS perpendicu¬ 

lar to AD and SP.—Make S the point 

of light, and 0 the place of the ob- 

ferver’s eye. 

Take SP equal to S 0, and P lhall 

be the true point of diftance.—Draw 

vlS and DS to the point of light, and 

* AP to the point of diftance, inter¬ 

fering DS in C: then draw BC pa¬ 

rallel to AD, and the outlines of the 

D reti- 
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reticulated fquare A B C D will be 
finifhed. 

* 

From the divifion-points e, g, i, draw 

the flraight lines ef g h, i k, tending 

toward the point of fight S j and draw 

B D for one of the diagonals of the 

fquare, the other diagonal A C being 

already drawn. 

Through the points r and s, where 

thefe diagonals cut ef and i k, draw 

lm parallel to AD. Through the cen¬ 

ter-point x, where the diagonals cut 

g h, draw no parallel to AD.—Laftly, 

through the points v and w, where 

the diagonals cut cf and i k, draw p q 
♦ 
parallel to and the reticulated 

' ' 

perfpeeiive fquare will be finifhed. 

This fquare is truly reprefcnted, as 

if fee a by an obferver Handing at Q, 

and • 
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and having his eye above the hori¬ 

zontal plane ABCD on which it is 

drawn ; as if 0 S was the height of 

his eye above that plane: and the 

lines which form the fmall fquares 

within it have the fame letters of re¬ 

ference with thofe in Fig. 4. which is 

drawn as it would appear to an eye 

placed perpendicularly above its cen¬ 

ter x. 

OPERATION IV. 

To put a Circle in F erfpeclive. 

18. If a circle be viewed by an eye 

placed directly over its center, it ap¬ 

pears perfe<Stly round, as Fig. 2. but 
■* fc % 

if it be obliquely viewed, it appears 

of an elliptical fhape, as Fig. 3. This 

D 2 is 
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is plain by looking at a common wine- 

glafs fet upright on a table. 

i 9. Make a true reticulated fquare, 

as Fig. 4. of Plate II. of the fame dia¬ 

meter as you would have the circle; 

and fetting one foot of your compafles 

in the center x, delcribe as large a 

circle as the tides of the fquare will 

contain. Then, having put this reti¬ 

culated fquare into perfpedtive, as in 

Fig. 5. obferve through what points 

of the crofs lines and diagonals of 

Fig. 4. the circle paffes; and through 

the like points in Fig. 5. draw the el- 

liplis, which will be as true a perfpec- 

tive reprefentation of the circle, as the 

Iquare in Fig. 5. is of the fquare in 

Fig- 4» 

OPERA* 
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OPERATION V. 

To put a reticulated Square in Perjpeflivc, 

as feen by a Perfon not funding right 

againjl the Middle of either of its Sides, 

but rather nearly even with one of its 

Corners, 

20. In Fig. 6. of Plate II. let 0 be 

the place of an obferver, viewing the 

fquare ABCD almoft even with its 

corner D.—Draw at pleafure S P for 

the horizon, parallel to A D, and 

make SO perpendicular to SP: then, 

S fhall be the point of fight; and P 

the true point of diftance, if SP be 

made equal to S O. 

Draw AS and DS to the point of 

fight, and AP to the point of diftance, 

D 3 inter- 
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interfering DS in the point C-, then 

draw BC parallel to AD, and the out¬ 

lines of the perfpeffive fquare will be 

finifhed. This done, draw the lines 

which form the Idler fquares, as 

taught in Opcr. III. and the work will 

be completed.-You may put a per- 

fpeclive circle in this fquare by the 

fame rule as it was done in Fig. 5. 
■ ■ ■ - " ■/• - ( ■ ■■'• 

OPERATION VI. 

To put a Cube in Perffeclive^ as if viewed 

by a Per/an funding ahnof even vaith 

one of its Edges * and feeing three of its 
..IOC i 

Sides. . 
• _ : j - v , ^ v _ , ; ■} if ; j 'if ■ 

/ \ 

ai. In Fig. 7. of Plate II. let AB be 

the breadth of either of -the fix equal 

fquare fides of the cube AG-, 0 the 

place of the obferver, almoft even 

with 
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■with the edge CD of the cube, & the 

point of fight, S P the horizon pa¬ 

rallel to A D, and P the point of 

diftance taken as before. 
✓ » 

Make AB CD a true fquare; draw 

BS and CS to the point of fight, and 

BP to the point of difiance, interfer¬ 

ing CS in G.—Then draw FG parallel 

to BC, and the uppermoft perfpective 

fquare fide BFGC of the cube will 

be finifhed. 

Draw D S to the point of fight, and 

AP to the point of diftance, interfer¬ 

ing D S in the point I: then draw GI 

parallel to CD; and, if the cube be 

an opaque one, as of wood or metal, 

all the outlines of it will be fulfilled ; 

and then it may be fliaded as in the 

figure. 

D 4 But 
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But if you want a perfpedtive view 

of a tranfparent glafs cube, all the 

fides of which will be feen; draw AH 

toward the point of fight, FH parallel 

to BA, and HI parallel to AD : then 

AHID will be the fquare bafe of the 

cube, perfpe<51ively parallel to the top 

BFGC-, ABFH will be the fquare fide 

of the cube parallel to C G ID, and 

FG III will be the fquare fide parallel 

to A BCD. 

As to the fhading part of the work, 

it is fuch mere childrens’ play, in 

comparifon of drawing the lines which 

form the fhape of any object, that no 

rules need be given for it. Let a pei> 

Ion fit with his left fide toward a win¬ 

dow, and he knows full well, that if 

any folid body be placed on a table 

before him, the light will fall on the 

left? 
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left-hand fide of the body, and the 

right-hand fide will be in the fhade. . 

OPERATION VII. 

To put a Square Pavement in Perfpeclive, 

confijling of any given Square Number * 

of equal black and vuhite Square P ieces oj 

Marble., and viewed by a Perfon funding 

at a Difance from it, almof even with 

one of its Corners. 

22. In Fig. 1. of Plate III. let SP be 

the horizon, SO perpendicular to SP, 

0 the place of the obferver, viewing 

the fquare black and white marble 

pavement A BCD, nearly even with 

the corner D ; S the point of fight, P 

* A fquare number is the product of any given number 

multiplied by itfelf. Thus, 141 is the fquare of 12; for 

12 times 12 is 1^4; and .256 is the fquare of 16. 

the 
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the point of diftahce (§ i a.), and thS 

fide AD be parallel to SP. - 

Suppofe the fide AD (equal to the 

breadth of the pavement) to be 16 feet, 

and that each fquare piece of marble 

in the pavement is a foot broad ; then 

the whole pavement will contain 256 

of thefe fquare pieces ; for 16 times 16 
• . - “ . * 

is 256; that is, 256 is the fquare of 16. 

Divide AD into id equal parts, as 

Ab, be, cd,. &c. and from thefe points 
’ ? - ‘ 

of divifion, b, c, d, &c. draw ftraight 
; ... : t ] \l , ‘ f . ' V • • ' 

lines to the point of fight S, 

From P the point of diftance draw 

the ftraight line PZ)9 interfering AS 

in the point1 B; then, from B draw 

BC parallel to AD, which will com¬ 

plete the outlines of the perfpective 

fquare pavement A. B C .D» 

Through 
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Through the points where the dia¬ 

gonal BD intellects the lines drawn 

from b, c, d, e, &c. toward the point of 

light S, draw ftraight lines parallel to 

AD (as in Oper. III. and V.) and you 

will have divided the fquare pave¬ 

ment A B CD into 256 lelier 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 VIII. 

To put an oblong Square Pavement in Per- 

fpective, '■whofe Length is equal to any 

given Number of Times its Breadth. ' 

23. In Fig. 1. of Plate III. funpofe 

the given length DF or A E to be 32 

feet, 
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feet, and the given breadth AD to be 

16. We have already got half the 

given length DC, in the perfpe£tive 

fquare A BCD-, and fuch another 

added to it will complete the perfpec- 

tive figure of the pavement. 

... ’ v ^ 1 

To the right hand top-corner C of 

the fquare A BCD, draw the flraight 

line PC from the point of diftance P, 

interfering A S at E: from the point 
■if 

E draw EF parallel to AD, and the 

outlines of the fecond fquare BEFC 

will be completed ; which, as in the 

figure, may be divided into 256 lefifer 

fquares, by the fame method that 

A BCD was fo divided: and then, in 

perfpective, the length of the oblong 

fquare pavement A EF D will be twice 

as great as its breadth ; and the whole 
1 

will contain 512 Idler fquares. 

24. If 
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84. If the given length be equal to 

three times the breadth, we mull have 

a third perfpeftive fquare EG IIF 

joined to the top of the fecond fquare 

BEFC. ■■ 

From the point of diftance P, draw 

the ftraight line PF to the right hand 

top-corner F of the fecond fquare, and 

interfering AS at G: then, from the 

. point G draw G H parallel to A1), 

which will complete the third per- 

fpecflive fquare EGHF.—This fquare 

(like the former two) may be fub- 

divided into 856 Idler fquares; and 

then we lhall have an oblong fquare 

pavement AG HD, whofe perfpedive 

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 perfpe&ive fquares 

(GIKH, ILMK, LNOM, &c.) as you 

pleafe.—There are ten fuch fquares 

in this figure; and if we fuppofe each 

of them to be 16 feet broad, and paved 

with black and white marble as ABCD 

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. 

To put a Square Pyramid in Perfpeclive, as 

ifjlanding upright on its bafe, and viewed 

obliquely. 

16. In Fig. 2. of Plate III. let AD be 

the breadth of either of the four fides 

S of 
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of the pyramid AT CD at its bafe 

ABCD-, and MT its\perpendicular 

height. Let 0 be the place of the ob- 

ferver, S his point of fight,- SE his. 

horizon, parallel to AD and perpen¬ 

dicular to OS; and let the proper 

point of diftance be taken in SE pro¬ 

duced toward the left hand, as far 

from S as 0 is from S. 

Draw AS and DS to the point of 

fight, and DL to the point of diftance, 

interfering AS in the point B. Then, 

from B, draw B (^parallel to AD; and 

ABCD fliall be the perfpeclive fquare 

bafe of the pyramid. 

* 

Draw the diagonal AC, interfering 
I 

the other diagonal BD at M, and this 

point of interfedtion fliall be the center 

of the fquare bafe. 

Draw 
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Draw MT perpendicular to AD, and 

of a length equal to the intended 

height of the pyramid: then draw 

the flraight lines AT, CT, and D T-, 

and the outlines of the pyramid (as 

viewed from 0) will be finiflied; 

which being done, the whole may be 

fo fhaded as to give it the appearance 

of a folid body. 

If the obferver had flood at 0, be 

could have only feen the fide ATD of 

the pyramid ; and two is the greateft 

number of fides that he could fee from 

any other place of the ground. But 

if he were at any height above the 
I 

pyramid, and had his eye dire<5tly 

over its top, it would then appear like 

Fig. 3. and he would fee all its four 

fides E, F, G, H, with its top t juft over 

the center of its fquare bafe ABCD; 

which 
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which would be a true geometrical, 

and not a perfpedtive, fquare. 

OPERATION X. 

To put two equal Squares in PerfpeSlive, one 

of which Jhall be dirccUy over the other, 

at any given Diftance from it, and both 

of them parallel to the Plane of the Ho¬ 

rizon. 

27. In Fig. 4. of Plate III. let ABCD 

be a perfpe&ive 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 A D, the breadth of this 

fquare, to be three feet; and that it 

is required to place juft fuch another - 

E fquare 



fquare EFGH directly above it, pa¬ 

rallel to it, and two feet from it. 

Make AE and DH perpendicular 
>/ ■■ - *' 

to AD, and two thirds of its length: 

draw EH, which will be equal and 

parallel to AD; then draw ES and 

US to the point of fight S, and EP to 

the point of diftance P, interfering 

HS in the point G; this done, draw 

F G parallel to EH; and you will 

have two perfperive fquares AJBCD 

and EFGH, equal and parallel to one 

another, the latter direftly above the 

former, and two feet diftant from it j 

as was required. 

: : -. \ f ■ i %• ' • • J f t 

By this method, flielves may be 

drawn, parallel to one another, at any 

diftance from each other in proportion 

to their length. 

OPERA 
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OPERATION XI. 

To put a Square Table in PerfpeTtive^Jland** 

big on four upright Square Legs of any 

given Length with refpeEl to the Breadth 

of the Table. 

28. In Fig. 4. of Plate III. let A BCD 

be the fquare part • of the floor on 

which the table is to ftand, and 
'•» \ri i , , • 

E F G H the furface of the fquare 
■ - J • 1 * i ' < • • • ' 1 - ' • , \ • i 

table, parallel to the floor. 

Suppofe the table to be three feet in 

breadth, and its height from the floor 

to be two feet; then, two thirds of 

AD or EH will be,the length of the 
O 

legs i and k; the other two fl and mj 
/ 

being of the fame length in per- 

fpe<5live. 

E 2 Having 
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Having drawn the two equal and 

parallel fquares ABCD and EFGH, 

as fiiewn 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 A a 

and D d equal to the intended thick¬ 

nefs of the legs, and ab and dc alfo 

equal thereto. Draw the diagonals 

AC and BD, and draw ftraight lines 

from the points a, b, c, d, toward the 

point of fight S, and terminating at 
♦ , 

the fide BC. Then, through the points 

where thefe lines cut the diagonals, 
4 ' * '* ' ~f 

draw the ftraight lines n and o, p and 

q, parallel to AD; and you will have 

formed four perfpedtive fquares (like 

AB CD 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 
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A D; and to fhade them as in the 

figure. 

To reprefent the intended thicknefs 

of the table-board, draw eh parallel to 

EH, and HG toward the point of.fight 

S: then fhade the fpaces between 

thefe lines, and the perfpedtive figure 

of the table will be finilhed. 

OPERATION XH. 

To put an oblong Square Table in PerfpeBive, 

of any given Length with refpeLl 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 AD be the 

length, and divide it into four equal 

parts Ae, eg, gi, iD: draw AS and 

E 3 DS 
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DS to the point of fight S j and AP to 

the point of diftance P. 

From the point i, which is three 

fourths of AD, draw is toward the 

point of fight, till it meets the dia¬ 

gonal AC in s; then, through that 

point of meeting, draw Itn parallel to 

AD; and you will have an oblong 

fquare AlrnD, whofe breadth Al or 

D m is perfpedtively equal to three 

quarters of its length AD. 
* - \ 

30. Let the breadth of the table be 

equal to half its length AD.—From 

g, the middle point between A and 

D, draw gx toward the point of fight 

S, till it meets the diagonal AC in the 

point x; then, through the point x, 

draw no parallel to AD, and you will 

have an oblong fquare AnoD, whofe 

length 
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length A D is equal to twice its 

breadth An ox Do. 

31. Suppofe the length to be equal 

to four times the breadth.—From e, a 

fourth part of the diftance between A 

and D, draw ev toward the point of 

fight S’, till it meets the diagonal AC 

at v; then, through that point of 

meeting, draw pq parallel to AD, and 

you will have an oblong fquare ApqD, 

whofe length A D is four times as 

great as its perfpedtive breadth Ap or 

Dq. 

In this manner you may make the 

breadth bear any proportion to the 

length that you pleafej and may put 

legs to the table as fhewn in Oper. XI. 

I . , . k 

E 4 OPERA- 
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OPERATION XIII. 
i . A 

To put five Square Pyramids in Perfpeftive, 

fiattding upright on a Square Pavement 

compofed of the Surfaces of&i Cubes. 

32. In Fig. 1. of Plate IV. let ABCD 

be a perspective fquare drawn ac¬ 

cording to the foregoing rules; S the 

point of fight, P the point of diftance 

in the horizon PS, and AC and BD 
* < .. , 

the two diagonals of the fquare. 

Divide the fide A D into 9 equal 

parts (becaufe 9 times 9 is 81) as A a, 

ab, be, &c. and from thefe points of 

divifion, a, b, c, d, &c. draw lines to¬ 

ward the point of fight S, terminating 

at the furthermoft fide B C of the 

fquare. Then, through the points 

where 
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where thefe lines cut the diagonals, 

draw ftraight lines parallel to AD 

(as in Oper. III.), and the perfpedtive 

fquare A B CD will be fubdivided into 

81 Idler fquares, reprefenting the up¬ 

per furfaces of 81 cubes, laid clofe to 

one another’s fides, in a fquare form. 

Draw AK and D L, each equal to 

A a, and perpendicular to AD; and 

draw LN toward the point of fight S: 

then draw KL parallel to AD, and 

its diftance from AD will be equal to 

A a.—This done, draw a l, bm, cn, do, 

ep, fq, gr, and hs, all parallel to AK> 

and the fpace AD LK will be fub¬ 

divided into nine equal fquares, which 

are the outer upright furfaces of the 

nine cubes in the fide AD of the 

fquare A BCD, 

Draw 
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Draw L N toward the point of fight 

S; and from the points where the 

lines, which are parallel to AD id 

this fquare, meet the fide CD thereof, 

draw fhort lines to LN, all parallel to 

D L, 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 finifhed. 

As taught in Oper. IX. place the 

pyramid A E upright on its fquare 

bafe A tv a, making it as high as you 

pleafe ; and the pyramid DH on its 

fquare bafe huivD, of equal height 

with AE, 

Draw EH from the top of one of 

thefe pyramids to the top of the 

other 5 
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other ; and E H will be parallel to 

AD. 

Draw ES atfd HS to the point of 

fight S, and HP to the point of dif- 

tance P, interfering ES in F. 

From the point F, draw FG parallel 

to EH; then draw EG, and you will 

have a perfperive fquare EFGH (pa¬ 

rallel to ABCDJ with its two dia¬ 

gonals EG and FH, interfering one 

another in the center of the fquare at 

/. The four corners of this fquare, 

E, F, G, H, give the perfperive heights 

of the four pyrarftids AE, B F, CG, 
t> n» 

and DH; and the interferion I of the 

diagonals gives the height of the py¬ 

ramid MI, the center of whofe bafe is 

the center of the perfperive fquare 

ABCD. 

Laftly, 
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Laftly, place the three pyramids 

BF, CG, MI, upright on their refpec- 

tive bafes at B, C, and M; and the 

required perfpedtive reprefen tation 

will be finifhed, as in the figure. 

OPERATION XIV. 

To put upright Pyramids in Perfpeclive, 

on the Sides of an oblong Square or Paral¬ 

lelogram ; Jo that their Difiances from 

one another Jhali be equal to the Breadth 

of the Parallelogram. 

In moft of the foregoing operations, 

we have confidered the obferver to be 

fo placed, as to have an oblique view 

of the perfpedtive objects : in this, we 

fhall fuppofe him to have a diredt 

view of Pig. 2. Plate IV. that is, Hand¬ 

ing 

l 
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ing right againft the middle of the 

end AD which is neareft to his eye, 

and viewing AD under an angle of 

60 degrees. § io. 

Having cut AD in the middle, by 

the perpendicular line S s, take S 

therein at pleafure for the point of 

fight, and draw ES for the horizon, 

parallel to AD— Here S s muft be 

fuppofed to be produced downward, 
1 i 

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 Ad at pleafure, and Dg equal 

to Ad, for the breadths of the fquare 

bafes of the two pyramids AE and 

DF 
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DF next the eye: then draw AS and 

dS, and like wife DS and gS, to the 

point of fight S; and DG on to the 

point of diftance, interfering AS in 

G: then, from G draw GI parallel to 

A D, and you will have the firft per- 

ipeotive fquare AG ID of the paral¬ 

lelogram A BCD. ; 

From / draw IH to (or toward) the 

point of diftance, interfering AS in 

H: then, from M draw UK, parallel 

to AD, and you will have the fecond 

perfperive fquare GHKI of the paral¬ 

lelogram.-—Go on in this manner 

(which is the fame with the method 

demonftrated in Oper. I.) till you have 

drawn as many perfperive fquares 

up toward S as you pleafe. 

Through the point e, where D G 

interfers g S, draw bf parallel to AD\ 
\ f . p ' 

and 
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and you will have formed the two 

perfpedlive fquare bafes Abed and 

efDg of the two pyramids at A 

and D. 

*■ 

From the pointf (the upper outward 

comer of -efDg) draw f-h toward the 

point of diftance, till it meets A S in 

h ; then, from this point of meeting, 
« . 9 & 

draw h m parallel to G I, and you 

will have formed the two perfpective 

fquares Ghik and lmin, for the fquare 

bafes of the two pyramids at G and /. 
X • •> - * & ' * • 

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 

A BCD, as fhewn by the figure.— 

Then, 

Having 
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Having placed the firft two pyra¬ 

mids at A and D upright on their 

fquare bafes, as fhewn 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 S: place all the reft of 

the pyramids upright on their refpec- 

tive bafes, making their tops touch 

the ftraight lines ES and FS-, and all 

the work, except the fhading part, 

will be finilhed. 

33. Remark.—It mu ft be acknow¬ 

ledged, that there is fomething in 

this figure not quite agreeable to the 

eye » which is, that the two pyramids 

at G and I feem to be too far from 

thofe at A 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 obfefver is fuppofed to be at 

from the point of fight S; which is 

but 7 inches and three fourths of an 

inch, in viewing AD under an angle 

of 60 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 direflly over 

the point of fight S, fo that an ima¬ 

ginary line 74 inches long, from the 

point of fight, and perpendicular to 

the furface of the paper, fhall touch 

his eye; the difagreeable idea will 

vanifh, and the reprefentation will 

appear natural. 

On which it may be proper to ob- 

ferve, that, when people look at per- 

fpeftive drawings, they generally keep 

F their 
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their eye at a greater diftance than 

what would form an angle of 60 de¬ 

grees with the boundaries of the ob¬ 

ject ; 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 dra wing perfpedlive reprefentations 

of objedts, he had better put his fup- 

pofed obferver’s Ration fo far from the 

fide A D next his eye, that it may not 

fubtend an angle of more than 45 

degrees, or 50 at mod: and then the 

drawings will have a much more 

agreeable appearance. 

It is true, that this caution, though 

generally neceflary, is attended in 

pradlice with a frnall inconvenience : 

which is, that as the point of diftance 

mud always be placed as far from the 

point 
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point of light as the obferver is fup- 

pofed to be from it, the fchemes, 

though but fmall, mull be drawn on 

large paper; otherwife the point of 

diftance may fall without the limits 

of the paper; as it does even in this 
5 / 

figure (Fig. 2.), on account of the 

breadth thereof from A to D, although 

it is drawn as if viewed under an angle 

of 60 degrees_But this is of very little 

moment, as^t 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 flip, to find the 

point of diftance therein, as far from 

the point of fight as you pleafe. 

F 2 OPERA- 
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OPERATION XV. 

To put a Rummer or Drinking-Clafs in 

Perfpeili've. 

34. According to the foregoing me¬ 

thod [Oper. X.) draw the two equal and 

parallel perfpedtive fquares id B CD 

and EFGH in Fig. 3. of Plate IV. the 

latter direftly above the former. Then, 

as in Oper. IV. put a perfpedtive circle 

in the lowermoft fquare for the bot¬ 

tom of the cup, and one in the upper- 

rnoft for the top or brim thereof, and 

draw out the reft of the figure in 

whatever ftiape you pleafe. 

OPERA- 
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OPERATION XVI. 

To put a Square Pyrajnid of equal Jtzed 

Cubes in P erfpeTtive, 
\ . 

35. Fig. 2. of Plate V. reprefents a 

pyramid of this kind; confiding (as 

it were) of fquare tables of cubes, one 

table above another ; 81 in the lowed, 

49 in the next, 25 in the third, 9 in 

. the fourth, and 1 in the fifth or up- 

permod. Thefe are the fquare num¬ 

bers of 9, 7, 5, 3, and 1. 

r »' 

If the artid is already mader 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. i. having drawn PS for the 

horizon, and taken S for the point of 

fight therein (the obferver being at 

0) draw AD parallel to P S for the 

fide (next the eye) of the firft or lower- 

moft table of cubes. Draw AS and 

D S to the point of fight S, and D P- 

to the point of diftance P, interfer¬ 

ing AS in the point B. Then, from 

B, draw BC parallel to AD, and you 

will have the furface A BCD of the 

firft table. 

Divide AD into nine equal parts, 

as A a, ah, be, c d, &c. then make AK 

and D L equal to A a, and perpendi¬ 

cular to AD. Draw KL parallel to 

AD, and from the points of equal 

divifion at a, b, c, &c. draw lines to 

KL, all parallel to AK. Then draw 

h S to the point of fight S, and from 

the 

3 
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the divifion-points a, b, c, &c. draw 

lines with a black lead pencil, all 

tending toward the point of fight, till 

they meet the diagonal B D of the 

fquare. 

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 i, 2, 3, 4> between hE and 

DC. 

Having drawn the firft of thefe lines 

/3 q with black ink, draw the parts a i, 

bk, cl, &c. (of the former lines which 

met the diagonal BD) 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 LF toward the 

F 4 point 
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point of fight S; and, from the points 

where the lines x, 2, 3, 4, &c. meet 

the line DC, draw lines down to LF, 

all parallel to D L ; and all the vifible 

lines between the cubes in the firffc 

table will be finifhed. 

Make i G equal and perpendicular 

to jS i, and qM equal and parallel to 

i G: then draw G M, which will be 

equal and parallel to i q. From the 

points k, /, m, n, &c. draw kn, lo, mp, 

&c. all parallel to iG, and the outfides 
% 

of the feven cubes in the fide Gq of 

the fecond table will be finifhed. 
- t* v •«. > • 

Draw GS and MS to the point of 

fight S, and MP to the point of dis¬ 

tance P, interfering GS in H\ then, 

from the point of interfedlion II, draw 

HI parallel to A D; and you will 

have 
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have the furface GHIM of the fecond 

table of cubes. 

From the points n, o, p, q, 8cc. draw 

black lead lines toward the point of 

fight S, till they meet the diagonal 

MH of the perfpective fquare furface 

GHIM-, and draw s N, with black 

ink, toward the point of fight. 

From thofe points where the lines 

drawn from n> o, />, q, &c. meet the 

diagonal MH, draw black lead lines 

to MI, all parallel to AD-, only draw 

the whole firft line y i with black ink, 

and the parts 2, 3, 4, 8cc. and nt, ou, 

pv, &c. of the other lines between yN 

and MI, and GM and y 1, with the 

fame ; and rub out all the reft of the 

black lead lines, to avoid further con- 
• 1 

Eufion. Then, from the points where 

the 
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the fhort lines i, s, 3, &c. meet the 

line MI, draw lines down to qE, all 

parallel to Afy, and the outer furfaces 

of the feven cubes in the fide M E 

will be finiflied 5 and all thefe laft 

lines will meet the former parallels 

2, 3, 4, &c. in the line q E. 

Make t O equal and perpendicular 

to y t, and y P equal and parallel to 

10; then draw 0 P, which will be 
■» t ^ . 

equal and parallel to ty.—This done, 

draw 0 S and P S to the point of fight 

S, and PP to the point of diftance P 

in the horizon. Laftiy, from the point 

where P P interfedls 0 S, draw 

parallel to OP; and you will have 

the outlines O^JiP of the furface of 

the third perfpective table of cubes. 

From the points u, v, w, x, draw up¬ 

right lines to 0 P, all parallel to t O, 

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 0 P, draw lines to¬ 

ward the point of fight S, till they 

meet the diagonal P and from 

thefe points of meeting draw lines to 

PR, all parallel to OP, making the 

parts 2, 3, 4, y, of thefe lines with 

black ink which lie between Z Y and 

. PR. Then, from the points where 

t thefe lines meet PR, draw lines down 

i to yN-, which will bound the outer 

I furfaces of the five cubes in the fide 

PN of the third table. 

Draw the line § i with black ink; 

and, at a fourth part of its length 

between Jand 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 S V 

parallel to $ Z, and draw the two up¬ 

right and equidiftant lines between 

2Z and SV, and you will have the 

outer furfaces of the three cubes in 

the fide SZ of the fourth table. 
I 

/ - v - v 

Draw SS and VS to the point of fight 

S in the horizon, and VP to the point 

of diftance therein, interfering SS in 

T; then draw TU parallel to SV, and 

you have STU V, the furface of the 

fourth table ; which being reticulated 

or divided into g perfpedlive fmall 

fquares, and the uppermoft cube W 

placed on the middlemoll of the 

fquares, all the outlines will be fi- 

nifhed; and when the whole is pro- 

perly fhaded, as in Fig. 2. the work 

will be done, 
OPERA- 

I 
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OPERATION XVII. 

To reprefent a double Crofs in Perfpettivc. 

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

and EFGH be two perfpeftive fquares, 

equal and parallel to one another, the 

uppermoft directly above the lower- 

moll, 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 dis¬ 

tance, in the horizon P S taken paral¬ 

lel to AD. 

Draw AE, DH, and CG; then, 

AEHD and DHGC lhall be the two 

vifible fides of the upright part of the 

crofs j of which, the length AE is 

here 
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here made equal to three times the 

breadth EH 
\ 

Divide D H into three equal parts, 

HI, IK, and KD. Through thefe 

points of divifion, at 1 and K, draw 

M 0 and P R parallel to A D; and 

make the parts M N, 10, P KR, 

each equal to HI: then draw MP and 

OR parallel to DH. 

From M and 0, draw M S and 0 S 

to the point of fight S; and from the 

point of diftance P draw P N cutting 

MS in T: from T draw TU parallel to 

M0, and meeting OS in U; and you 

will have the uppermofl: furface MTUO 

of one of the crofs pieces of the figure. 

-From R, draw R S to the point of 

fight S; and from U, draw U V pa¬ 

rallel to OR; and OUVR (hall be the 

perfpedtive 
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perfpedtive fquare end next the eye of 

that crofs-part. 

Draw PMx (as long as you pleafe) 

from the point of diftance P, through 

the corner M5 lay a ruler to N and S, 

and draw XNfrom the line Px:—then 

lay the ruler to I and S, and draw 

TZS.—Draw XT parallel to MO, and 

make XW and TB equal and perpen¬ 

dicular to XT: then draw WB paral-= 

lei toir, and W XT B fhall be the 

fquare vifible end of the other crofs- 

part of the figure. 

Draw BK toward the point of fight 

5; and from U draw UP to the point 

of diftance P, interfering TS in Z : 

then, from the interfe<5lion Z, draw 

Za parallel to MO, and Zb parallel to 

HD, and the whole delineation will 

be finifhed. 
This 
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This done, fhade the whole, as in 

Fig. 4. and you will have a true per- 

fpedtive reprefentation of a double 

crofs. 

OPERATION XVIII. 

To put three Rows of upright Square Objects 

in Perfpeclive, equal in Size, and at equal 

Diftances from each other, on an oblong 

Square Plain, the Breadth of which Jhall 

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 fquare 

objects on each fide, and one of the 

fame number in the middle; all equal¬ 

ly high, and at equal diftances from 

O one 
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One another, both long-wife and crofs- 

wife, on the fame plane. 

In Fig. i. P S is the horizon, S the 

point of light, P the point of diltance* 

and AD (parallel to PSJ the breadth 

of the plain. 

Draw AS, NS, and DS, to the point 

of light S’; the point N being in the 

middle of the line A D: and draw 

DP to the point of diftance P, inter¬ 

fering AS in the point B: then, 

from B draw B C parallel to A P>, 

and you have the perfpeftive fquare 

ABCD. : 

Through the point i, where D B 

interfe6ls NS, draw ae parallel to AD-, 

and you will have fubdivided the per- 

fpetTive fquare A B CD into four lef- 

G fer 
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fer fquares, as a iN, NieD, aBk i, 

and i k C e. 

From the point C (at the top of the 

perfpe&ive fquare ABCD) draw CP 

to the point of diftance P, interfering 

AS in E; then, from the point E 

draw EF parallel to AD’, and you 

will have the fecond perfpeclive fquare 

BEFC. 

Through the point I, where CE in- 

terfers NS, draw bf parallel to AD; 

and you will have fubdivided the 

fquare BEFC into the four fquares 

B b Ik, k If C, b Em l, and ImFf. 

From the point F (at the top of the 

perfpeftive fquare BEFG) draw FP 

to the point of diftance P, interfering 

AS in I then, from the point / draw 

IK 
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IK parallel to AD; and you will have 

the third perfpedtive fquare EIKF. 

Through the point n, where FI in- 

terfedts NS, draw eg parallel to A D $ 

and you will have fubdivided the 

fquare EIKF into four lefler fquares, 

Ecn m, m ng F, c 10 n, and n oK g. 

From the point K (at the top of the 

third perfpedtive fquare EIKF) draw 

KP to the point of diftance P, inter¬ 

fering AS in L; then, from the point 

L draw LM parallel to AD, and you 

will have the fourth perfpedtive fquare 

ILMK. . 

Through the point p, where K L 

interfedls NS, draw dh parallel to AD-, 

and you will have fubdivided the 

fquare ILMK into the four leffer 

G 2 fquares 
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fquares I dp o9 op h K, d L q p} and 

p q Mh« 
4/ 

Thus, we have formed an oblong 

fquare A L M D, whofe pcrlpective 

length is equal to four times its 

breadth, and it contains 16 equal per- 

fpedive fquares.— If greater length 

was ftill wanted, we might proceed 

further on toward S. 
y . ... 

Take A 3 equal to the intended 

breadth of the fide of the upright 

fquare objecT (all the other fides 

being of the fame breadth) and AO 

for the intended height. Draw 0 18 

parallel to AD, and make D 8 and 4 7 

equal to A3 ; then draw 3 S, 4 S, 7 S, 

and 8 S to the point of fight S ; and 

among them we fhall have the per- 

fpective fquare bafes of all the 27 

upright objetTs on the plain. 

3 Through 
1 
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Through the point g, where DB 

interfefts 8 S, draw 1 10 parallel to 

AD, and you have the three perfpec- 

tive fquare bafes ^123, 4567, 

89 10 D of the three upright fquare 

objects at A, N, and D. 

Through the point 21, where eh 

interfefts 8 5, draw 14 11 parallel to 

AD ; and you will have the three per- 

fpective fquares a 14 35 16, 17181930, 

and 31 lie 32, for the bafes of the fe- 

cond crofs row of objects; namely, 

the next beyond the firft three at A, 

Ny and D. 
■ 

Through the point iv7 where CE 

interfefts 8 5, draw a line parallel to 

BC; and you will have three perfpeo 

tive fquares, at B, k, and Q for the 

bafes of the third row of objects ; one 

of which is fet up at B. 

G 3 Through 
O 
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Through the point x, where f c in- 

terfedts 8 S, draw a line parallel to bf •, 

and you will have three perfpedtive 

fquares, 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 fquare 

plane, on which you are to place the 
l 

like number of objects, as in Fig. 2. 

Having afiumed AO for the per- 

fpective height of the three objects 

(at A, N, and D) next the obferver’s 

eye, and drawn 0 18 parallel to A D, 

in order to make the objects at Nand 

D of the fame height as that at 0; 

and having drawn the upright lines 

4.15, 7 W, 8 J, and D 22, for the 

heights 
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heights jV and D ; draw 0 S and R S, 

IS S and IVS, XS and 22 5, all to the 

point of light S; and thefe lines will 

determine the perfpectively equal 

heights of all the reft of the upright 

objects, as lhewn by the two placed 

at a and B. 

To draw the fquare tops of thefe 

obj'eds, 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 A 0, 

and up to the line RS-, then draw 

P^_ parallel to OR, and OPQJi fhall 

be the top of the objed at A, equal 

and parallel to its fquare bafe A 1 a 3. 
* 

-In the fame eafy way the tops of 

all the other objects are formed. 

G 4 When 



When all the reft of the obje&s are 

delineated, fhade them properly, and 

the whole perfpedtive fcheme will 

have the appearance of Fig. ?. 

< " J & j 
.i ..... . ■ i , ’ 

OPERATION XIX, 
• ' || 

To put a Square Box in PerfpeStive, con- 
taining a given IS!umber of lejfer Square 

: r ■ . ' , ' 

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 ah, be, c d, da, as 

in Fig. 3. and the depth af is equal to 

the width ae.-—Whoever can draw the 
"i 

reticulated fquare in Oper. V. (Fig. 6. 

of Plate II.) will be at no lofs about 

putting this perfpeftive fcheme in 

practice. 
; OPERA- 
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OPERATION XX. 

To put Stairs, ’with equal and parallel 

Steps, in Perfpeclive. 
t 

39. In Fig. 1. of Plate VII. let ab be 

the given breadth of each ftep, and ai 

the height thereof.—Make be, cd, de, 

&c. each equal to ab-, and draw all 

the upright lines a i, b l, c n, dp, &c. 

perpendicular to ah (to which the 

horizon sS is parallel) and from the 

points i, l, n, p, r, &c. draw the equi- 

diftant lines iB, l C, n D, &c. parallel 

to ah-, thefe diflances being equal to 

that of iB from ah. 

Draw x i, touching all the corner- 

points /, n, p, r, t, v, and draw 2 16 

parallel 

/ 
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parallel to x i, as far from it as you 

want the length of the Heps to be. 

Toward the point of fight S, draw 

the lines a i, i 2, k 3,14, See. and draw 

16 15, 14 13, 12 ix, 10 9, 87, 65, 4 3, 

and 21, all parallel to Ah, and meet¬ 

ing the lines w 15, u 13, s n, &c. in 

the points 15, 13, it, 9, 7, 5, 3, and 1: 

then, from thefe points draw 15 14, 

13 12, 11 10, 98, 7 6, 5 4, and 3 2, all 

parallel to ha-, and the outlines of 

the Heps will be finiflied. From the 

point 16, draw 16 A parallel to ha, 

and Ax 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 finiflied. 

OPERA- 
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OPERATION XXI. 

To put Stairs with Flats and Openings in 

Perfpedlive, Jlanding on a horizontal 

Pavement of Squares. 

40. In Fig. 3. of Plate VII. having 

made S the point of fight, and drawn 

a reticulated pavement A B, as di¬ 

rected in Oper. III. and done it only 

with black lead lines, becaufe many 

of them mult be rubbed out again; 

at any diftance from the fide AB of 

the pavement which is neareft to the 

eye, and at any point where you 

chufe to begin the flair at that dif¬ 

tance, as <2, draw Ga parallel to BA, 

and take ah at pleafure for the height 

of each ftep. 

Take 

4 
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Take ab in your compares, and fet 

that extent as many times upward 

from F to E as is equal to the firft 

required number of fteps 0, N, M,L,K, 

and, from thefe points of divifion in 

E F, draw 1 b, 2 d» 3/, 4 h, and E k, 

all equidiftant from one another, and 

parallel to Fa: then draw the equi¬ 

diftant upright lines ab, t d, u f, <v k, 

nvk, and hn, all perpendicular to Fa: 

then draw m b, touching the outer 

corners of thefe fteps at m, k, h,f, df 

and b ; and draw n s parallel to m b, 

as far from it as you want the length 

of the fteps K, L, M, N, O to be. 

Toward the point of fight S, draw 

m 11, 15, ko, i 6, h p, f 2, d r, and b s. 

Then (parallel to the bottom-line BAJ 

through the points n, 0, p, q, r, s} draw 

n 8, 5 14, 6 15, 7 16, 1 17, and 2 s j 

which 

/ 
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which done, draw n 5 and 0 6 parallel 

to lm, and the outlines of the Heps 

K, L, M, N, 0 will be finifhed. 

At equal diflances with that be¬ 

tween the lines marked 8 and 14, 

draw the parallel lines above, marked 

9 10 ix 12 and 13; and draw perpen¬ 

dicular lines upward from the points 

n, 0, />, q, r, s, as in the figure. 

Make Hm 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 H m, and the 

outlines of the flat will be finifhed. 

Take the width of the opening at 

plea Cure, as from F to C, and draw 

CD 
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CD equal and parallel to FE.—Draw 

GH parallel to CD, and the Ihort lines 

marked 33, 34, &c. juft even with 

the parallel lines 1, 2, &c. From the 

points where thefe fliort lines meet 

CD, draw lines toward the point of 

fight S till they meet D E. Then, 
* 

from the points where the lines 38, 

39, 40, &c. of the pavement meet Cy, 

draw upright lines parallel to CD, 

and the lines which form the opening 

will be finifhed. 

The fteps P, R, S, T, and the 
\ 

flat U above the arch V, are done in 

the fame manner with thofe in Fig. 1. 

as taught in Oper. XX. and the equi- 

diftant parallel lines marked 18, to, 
* 

See. are diredlly even with thofe on 

the left-hand fide of the arch V, and 

the upright lines on the right-hand 

1 fide 
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fide are equidiftant with thofe on the 

left. 

From the points where the lines 

18, ig, 20, 8cc. meet the right-hand 

fide of the arch, draw lines toward 

the point of fight S: and from the 

points where the pavement-lines 29, 

30, 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; lhade the whole, 

as in Fig. 4. and the work will be 

finifhed. 

And it is my opinion, that if the 

young 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. 

OPERATION XXII. 
I . <■ 

To put upright conical Objects in Perfpec«« 

ttvey as if funding on the Sides of an 

oblong Square, at Difances from one 

another equal to the Breadth of the 

Oblong. 

41. In fig. 1. of Plate VIII. the bafes 

of the upright cones are perfpecftive 

circles infcribed in fquares of the 

fame diameter, as fhewn 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 objedls, as if he viewed thofe in 

PI. IV. V. VI. and VII. when Handing 

on high ground. In the three figures 

on Plate VIII. we fhall fuppofe him to 

be Handing on low ground, and the 

tops of the objects to be above the 

level of his eye. 

In Fig. i. let AD be the perfpec- 

tive breadth of the oblong fquare 

A BCD ; and let A a and Dd (equal to 

A a) be taken for the diameters of the 

circular bafes of the two cones next 

the eye, whofe intended equal heights 

fhall be AE and DF. 

* 

Having made S the point of fight, 

in the horizon parallel to AD., and 

H found 
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found the proper point of diftance 

therein, draw AS and a S, to contain 

the bafes of the cones on the left-hand 

fide, and DS and dS for thofe on the 

right. 

Having made the two firft cones at 

A and D of equal height at pleafure, 

draw E S and F S from their tops to 

the point of fight, for limiting the 

perfpeCtive heights of all the reft of 

the cones. Then, according to the 
( 

directions in Oper. XIV. divide the pa¬ 

rallelogram A B C D into as many 

equal perfpeCtive 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 ABCD, fup- 

' • " ported 
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ported on the tops of thefe cones, 

draw EF-, then, EFGH fhali be the 

cieling, and by drawing ef 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 cieling 

of a long room; and how the walls 

of fuch a room may be itprefented in 

perfpe<5Hve at the backs of thefe pil¬ 

lars. It alfo fhews how a ftreet of 

houfes may be drawn in perfpeftive. 

H 2 OPERA- 

t 
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OPERATION XXIII. 

To put a Square Hollow in PerfpePlive, the 

Depth of which fioall bear any ajfigned 

Proportion to its Width. 

42. Fig. 2. of Plate VIII. is the re- 

prefentation of a fquare hollow, of 

which the depth A G is equal to three 

times its width A D; and S is the 

point of fight, over which the ob- 

ferver’s eye is fuppofed to be placed, 

looking perpendicularly down into 

it, but not directly over the middle. 

Draw AS and DS to the point of 

fight S; make ST the horizon, paral¬ 

lel to A D, and produce it to fuch a 

length beyond T that you may find a 

point of diftance therein not nearer S’ 

than 

/ 
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than if AD was feen under an angle 

of 60 degrees. 

Draw DU to the point of diftance, 

interfering AS inB: then, from the 

point B draw B C parallel to AD; and 

you will have the firft perfpedtive 

fquare A BCD, equal to a third part 

of the intended depth. 

Draw CV to the point of diftance, 

interfering AS in E: then, from the 

point E draw E F parallel to A D; 

and you will have the fecond perfpec- 

tive fquare BEFC; which, added to 

the former one, makes two-thirds of 

the intended depth. 

Draw FIV to the point of diftance, 

interfering AS in G: then, from the 

point G draw G H parallel to A D ; 

H 3 and 
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and you will have the third perfpec- 

tive fquare EG HEj which, with the 

former two, makes the whole depth 

AG HD three times as great as the 

width AD, in a perfpeclive view. 

Divide A D into any number of 

equal parts, as ftippofe 8 ; and from 

the divilion-points a, b, c, d, &c. draw 

lines toward the point of fight S, and 

ending at G H. Then, through the 

points where the diagonals BD, EC, 

OF cut thefe lines, draw lines paral¬ 

lel to AD; and you will have the 

parallelogram AG HD reticulated or 

divided into 192 fmall and equal per- 

fpedtive fquares. 
\ ' 

Make AI and I) M equal and per¬ 

pendicular to AD: then draw IM, 

which will be equal and parallel to 

; ‘ AD % 
' " A £ A . - # 
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AD; and draw IS and MS to the 

point of fight S. 

Divide A I, IM\ and MD into the 

fame number of equal parts as AD is 

divided: and from thefe points of 

divifion draw lines toward the point 

of fight S, ending refpedtively at GKS 

KL, and LH. 

From thofe points where the lines 

parallel to AD meet AG and D H, 

draw upright lines parallel to AI and 

D M; and from the points where 

thefe lines meet IK and L M, draw 

lines parallel to IM: then fhade the 

work, as in the figure. 
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■ 1 
OPERATION XXIV. 

' * ' 

To reprefent a femicircular Arch in Per- 

fpeclive, as if it ’were Jlanding on two 

upright Walls, equal in Height to the 

Height of the Obfervers Eye. 

43. After having gone through the 

preceding operation, this will be more 

eafy by a bare view of Fig. 3. in Plate 

VIII. than it could be made by any 

defeription; the method being fo 

much like that of drawing and Iha- 

ding the fquare hollow.—We need 

only mention, that aT b E A and 

D F c t d are the upright walls on 

which the femicircular arch is built; 

that S is the point of fight in the ho¬ 

rizon Tt, taken in the center of the 

prch; that d (in Fig. 2.) is the point 

of 
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of diftance; and that the two per- 

fpe&ive fquares ABCD and DEFC 

make the parallelogram AEFD of 

a length equal to twice its breadth 

AD. 

OPERATION XXV. 

To reprcfent a Square in P erfpe clive, as 

•viewed by an Obferver funding direcily 

even with one of its Corners. 

44. In Fig. 1. of Plate IX. let AqBC 

be a true fquare, viewed by an ob¬ 

ferver {landing at fome diftance from 

the corner C, and juft even with the 

diagonal Cg. 

Let pSP be the horizon, parallel 

to the diagonal AB; and S the point 

of fight, even with the diagonal Cg. 

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. 
•» ♦ *• ♦ • « 

\ . ; ‘ t ■ v v<- .. ; 

Draw the flraight line i 17 parallel 

to A B, and draw A 8 and B 10 pa¬ 

rallel to CS. Take the diftance be¬ 

tween 8 and 9 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 9, and divided all the way 

in the fame manner. 

From thefe points of equal divifton, 

8, 9, 10, 8cc. 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 ach 9 is the 

perfpeftive reprefentation of AgBC, 

1 viewed 

<S> 



viewed by an obferver even with the 

corner C and diagonal C 9.—But if 

there are other fuch fquares lying 

even with this, and having the fame 

pofition with refpetSt to the line 1 17, 

it is evident that the obferver, who 

Hands directly even with the corner C 

of the firft fquare, will not be even 

with the like corners G and K of the 

others ; but will have an oblique view 

of them, over the fides F G and IK 

which are neareft his eye : and their 

perfpeftive reprefentations will be 

egf6 and hki 3, 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/>, and three 

(drawn to the other point of diftance P. 

OPERA- 
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OPERATION XXVI. 
/ . ■ • 

To reprejsnt a common Chair, in an oblique 

View, in PerfpeBive. 

45. The original lines to the point 

of light 1S, and points of diflance p 
and P, being drawn as in the pre¬ 

ceding operation, chufe any part of 

the plane, as Imn 13, on which you 

would have the chair L to Rand.— 

There are juft as many lines (namely 

two) between l and m or 13 and n, 

drawn toward the point of diflance p, 

at the left hand, as between / and 13, 

or m and n, drawn to the point of 

diflance P on the right: fo that Im, 

m n, n 13, and 13 /, form a perfpe<5live 

fquare. 

From 
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From the four corners /> m, n, 13, of 

this fquare raife the four legs of the 

chair to the perfpe£tive perpendicular 

height you would have them: then 

make the feat of the chair a fquare 

equal and parallel to Imn 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 dis¬ 

tance p} and the fore and back part of 
\ J 

the feat in direction 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 (hade the 

work as in the figure; and the per- 

fpeftive chair will be finilhed. 

V. 4 
OPERA- 
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OPERATION XXVII. 

To reprefent an oblong Square Table in an 

oblique perfpcclive Vieav. 

46. In Fig. 1. of Plate IX. M is an 

oblong fquare table, as feen by an 

obferver Handing diredtly even with 

C 9 (fee Oper. XXV.), the fide next the 

eye being perfpeCtively parallel to the 

fide ac of the fquare acb 9.—The fore- 

mentioned lines drawn from the line 

1 17 to the two points of diftance p 

and P, form equal perfpeftive fquare a 

on the ground plane. 

Choofe any part of this plane of 

fquares for the feet of the table to 

Hand upon ; as at p, q, r, and s, in di¬ 

rection of the lines op and rs for the 

two 
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two long fides, and t s and q r for the 

two ends ; and you will have the ob¬ 

long fquare or parallelogram q r s t 

for the part of the floor or ground- 

plane whereon the table is to ftand: 
JL 

and the breadth of this plane is here 

taken in proportion to the length as 6 

to io; fo that, if the length of the 

table be ten feet, its breadth will be 

fix. 

On the four little perfpedlive fquares 

at q, r, s, and t, 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, fliall be ter¬ 

minated by a ftraight line u v drawn 

to the point of difiance P. This done, 

make the leaf M of the table an ob¬ 

long fquare, perfpeJtively equal and 

parallel to the oblong fquare q r s t 

% 

on 
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on which the feet of the table 

Hands. Then fhade the whole, as in 

the figure, and the work will be 

finifhed. 

If the line 117 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 forming large 

plans of this fort, the ends of flips of 

paper may be palled to the right and 

left edges of the Iheet on which the 

plan is to be formed. 

CHAP, 

I 
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CHAP. III. 

*The Defcription of a Machine, 

ly which any Perfon may deli¬ 

neate the true PerfpeEtive Figures 

of Objectwithout having learned 

any of the preceding Rules. 

47. TT'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 objects in 

perfpeflive. 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 

confirmation: and as all thofe to whom 

I have had the opportunity of fhewing 

I 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. 
r ■* * 

In order that it may be the eafier 

underftood, I have put the letters of 

reference to the plane (Fig. 3.) in 

fmall Italics, and the fame letters to 
i \ ' 

the like parts of it in the perfpedtive 

view (Fig. 3.) in Roman capitals; that 

the reader may look at them both, as 

he goes on with the following de~ 

fcription. 

In Fig. 2. Cf.bef is an oblong fquare 

board, reprefented by A B E F in 

Fig. 3. x and y (X and TJ are two 

hinges on which the part cld (CLDJ 

is moveable. This part confifts of two 

arches 
V4 n 

\ 



MADE EASY. 115 

arches or portions of circles c m l 

(CML) and dnl (DNL) joined toge¬ 

ther at the top l (L) and at bottom 

to the crofs bar dc (DC) 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 uppermofi fide. The 

center of the arch cml is at d, and the 

center of the arch dnl is at c. 

On the outer fide of the arch dnl is 
» j 

a Hiding piece n (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 l: and there is fuch another 

Aider 0 on the arch c rn l, which may 

be fet to any part between c and 1.— 

A thread cpn (CP N) is Arctched tight 

from the center c (C) to the Aider « 

I 2 (NJ, 
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(N), and fuch another thread is 
t 

Aretched from the center d (D) to the 

Aider o (0); the ends of the threads 

being fattened to thefe centers and 

Aiders. 
■i 

... 4 ^ 

Now it is plain, that, by moving 

thefe Aiders on their refpe&ive arches, 

the interfe&ion p (P) of the threads 

may be brought to any point of the 

open fpace within the arches.—In the 

groove k (K) is a ftraight Aiding bar 

i (I) which may be drawn further 

out, or puttied further in, at pleafure. 

To the outer end of this bar 7 (Fig. 

3.) is fixed the upright piece HZt 

in which is a groove for receiving the 

Aiding piece In this Aider is a 

fmall hole r for the eye to look 

through, in ufing the machine: and 

there % . * 
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there is a long flit in HZ, to let the 

hole r be feen through when the eye 

is placed behind it, at any height of 

the hole above the level of the bar I. 

How to delineate the PerfpeFtive Figure of 

any difant Object for Objects) by means 

cf this Machine. 

48. Suppofe you wanted to delineate 

a perfpeftive reprefentation of the 

houfe qsrp (which we mu ft imagine 

to be a great way off, without the 

limits of the plate) place the machine 

on a fteady table, with the end E F of 

the horizontal board ABEF toward 

the houfe, fo that, when the Gothic¬ 

like arch D L C 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 

I 3 and 
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and look at the houfe through the 

fmall hole r. 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 t of 

the upright piece s t fixed to the ho¬ 

rizontal board behind D. Then place 

your eye at 2, and look through the 

hole r at any point of the houfe, as 

q, and move the Aiders N and 0 till 

you bring the interfe<5lion of the 

threads at P diredUy between your 

eye and the point q: then put down 

the arch flat upon the paper on the 

board, as at 5 T, and the interfe&ion 

of 
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of the threads will be at W. Mark 

the point W 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 Aiders N and 0 till the interfedlion 

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 interfedlion of the 

threads, and draw a line.from that 

mark to the former one at W-, which 

line will be a true perfpedlive repre- 

fentation of the corner/^ of the houfe. 

Proceed in the fame manner, by 

bringing the interfedlion of the threads 

fucceAively between your eye and 

other points of the outlines of the 

houfe, as r, st &c. and put down the 

3 arch 
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arch to mark the like points on the 

paper, at the interfedlion of the 

threads: then connect thefe points 

by ftraight lines, which will be the 
* 

perfpe&ive 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 finifhing lines from point to 

point: then fliade the whole, making 
* * « 1 

the lights and fhades as you fee them 

on the houfe itfelf, and you will have 

a true perfpe<5tive figure of it.—Great 

care mull 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 fhould be very ftrong and fteady, 

and the machine fixed to it, either by 

fcrews or clamps. 

41 

In 
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In the fame way, a landfcape, or 

any number of objects 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 perfpective 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 ftill more fo, we 

would by all means recommend it to 

our Readers to learn the rules for 

drawing particular objects; and to 

draw landfcapes by the eye, for which, 

I believe, no perfpeCtive rules can be 

given. And although any thing may 

be very truly drawn in perfpeCtive by 

means of this machine, it cannot be 
; * 

faid 
8 

/ 
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Paid that there is the leaft degree of 

fcience in going that way to work. 
1 

/ 

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 fhould then be, at leaft, 

io4- inches from the interfedlion 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 not only ftrain the eye 

(§ io.), but will alio caufe the outer- 

moft parts of the drawing to have a 

difagreeable v appearance. — To avoid 

this, it will be proper to draw back 

the Aiding bar /, 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- 

fant view, not only of all the objects 

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 
* I . .1 

the eye from it fhould be in this pro¬ 

portion : As x 2 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 r 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. 

FINIS. 



BOOKS written by JAMES FERGUSON* 
F. R» S. and fold by T. Cadell* in the Strand. 

1. Aftronomy explained upon Six Ifaac Newton's Prin* 
clples, and made eafy to thofe who have not ftudied Mathe¬ 
matics. To which is added, the Method of finding the 
Planets Diftance from the Sun, by the Tranfit of Venus over 
the Sun’s Dilk in the Year 1761 ; thefe JDiftances deduced 
from that Tranfit; and an Account of Mr. Horrox’s Ob^ 
fervations of the Tranfit in the Year 1639, Illuftrated with 
28 Copper-plates. A new Edition, 8vo. 9 5. 

2. An eafy Introduction to Aftronomy, for young Gentle¬ 
men and Ladies: defcribing the Figure, Motions, and 
Dimenfions of the Earth; the different Seafons; Gravity 
and Light; the Solar Syftem ; the Tranfit of Venus, and 
its Ufe in Aftronomy ; the Moon’s Motion and Phafes; the 
Eclipfes of the Sun and Moon; the Caufe of the Ebbing 
and Flowing of the Sea, Sec. 3d Edition. 5 s, 

3. Tables and Trails relative to feveral Arts and Sciences, 
5 s. 

4. An Introduction to Eieftricity, in fix Sections. i* Of 
EleCiricity in general. 2. Defcription of the Electrical 
Machine. 3. A Defcription of the Apparatus (belonging to 
the Machine) for making EleCtrical Experiments. 4. How 
to know if the Machine be in good Order for performing the 
Experiment, and how to put it in Order, if it be not. 
5* How to make the EleCtrical Experiments, and to pre¬ 
serve Buildings from Damage by Lightning. 6. Medical 
EleCtricity. Illuftrated with Copper-plates. 4 s. 

3. LeCtures on SeleCt Subjects in Mechanics, Hydroftatics, 
Pneumatics, and Optics; with the Ufe of the Globes, the 
Art of Dialling, and the Calculation of the Mean Times of 
New and Full Moons and Eclipfes. 7 s. 6d. 

6, SeleCt Mechanical Exercifes, fhewing how to conftruCt 
different Clocks, Orreries, and Sun-Dials, on plain and 
eafy Principles. With feveral Mifcellaneous Articles and 
Tables. Illuftrated with Copper-plates. To which is pre¬ 
fixed, A fhort Account of the Life of the Author, 5 s, 
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