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S N this Treatife I bave
2 endeavonr’d to render the
Art of PERSPECTIVE.
28 more general, and more

eafy, than bas yet been done. In order
to this, I find it neceffary to lay afide
the common Terms of Art, which
bave hitkerto been ufed, fuch as Ho-
rizontal Line, Points of Diftance,
&c. and to ufe new ones of my own;
Juch as feem to be moye Significant of
the Things they exprefs, and more a-
* © greeable




any way to go out
éw&dmﬁ

trouble the Reader wzth a more par;
- vicular Account of it.

Linegar



———

h

|

0l e
S R G G N

e Al ol o e d T B e Rt L

~

AR
27

; ___~ === '-A»_&: !
LineAR PERSPECTIVE!

Secrion L
Containing dn Explanation of thofe things that ate
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LiNEAR PERSPECTIVE!

Secrion L
Containing an Explanation of thofe tﬁings that dfe
neceflary to be underftood in order to the Practice
of PERSPECTIVE.

1ERSPECTIVE is the Art of drawing on
a Plane the. Appearances of any Figures, by
the Rules of Geometry.

In order to underftand the Principles of this
=2 Art, wé muft confider, That a Pi€ture paint-
ed in its utmoft degree of Perfe&ion, ought fo to affe& the’
Eye of the Beholder, that he fhiould rot be able to judge,
whether what he fees be only a few Colours laid artifici-

B ally
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3 Linear Perfpetice.

. ally on a Cloth, or the very Obje&s there reprefented, feer
thro? the Frame of the Pi&ture, as thro’ a Window. To
produce this Effet, it is plain the Light ought to come from

- thie Piéture to the Spectaror’s Eye, in the very fame manner;
as it would do from the Obje@s themfelves, if they really were

- where they feem to be ; that is, every Ray of Light ought to
come from any Point of the Pifture to the Spectator’s Eye,
with the fame Colour, the fame frength of Light and Sha~
dow, and in the fame Diretion, as it ‘would do from the cor=
refponding Point of the real Objed, if it were placed where it
is imagined to be. So that (Fig.1.) if ET be a PiGturey
and 4 b ¢ d be the Reprefentation of any Obje& on ir, and
A BC D be the real Objeét placed where it fhould feem to be
to 2 Spelator’s Eye in O;  then ought the Figure abc d to
feem exaCtly to cover the Figure A B C D, and the Rays AO,
BO, CO, @ec. that go from any Points.A,B, C, &c. of the
eriginal. Obje& to the Speétator’s Eye O, ought to cut the
Picture in the correfponding Points 4, b, ¢, &c. of the Repre-
fentation. *Wherefore, in order to ‘demonftrate any. Propofiti-
on in this T'reatife, upon this Principle, ‘1 always {uppofe the
teal original Objet to be placed where it fhould appear to be.
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DEFINITIONS.
"DEF. 1

: HE Center of the PiGture is that Point where

" |  a Line from the Spedator’ Eye cuts it (or

+ its Plane continued beyond the Frame, if nced be) at
~ Right Angles.

If the Plane CD (Fig. 2.) be the Pi&ure, and O
the Spectator’s Eye, then a Perpendicular let fall on
the Picture from O, will cut it in its Center P.

-, DEF.



Linear Perfpective, ‘ . 3
DEF IL

The Diftance of the Picture, or principal Diftance,
is the Diftance between the Center of the Pitture and
the Spetator’s Eye.

In the fame Figure PO is the Diftance of the.
Pi&ure, ' :

D EF. L

The Interfection of an"‘Original Line is that
Point where it cuts the PiGture. -

If 1K be an Original Line cutting the Pifure in -
C, then is C the Interfe&ion of the Line I K.

DEF. V.

The Interfeition of an Original Plane, is that
Line wherein it cuts the Picture, :

A P is an Original Plane cutting the Pi&ure in the
Line CQ, which therefore is its Interfe&ion.

DEF. VY,

. The Vanifhing Point of an Original Lige, is that
Point where a Line pafling thro’ the Spe&ator’s Eye,
parallel to the Original Line, cuts the Picture,

_ Such is the Point V, the Line Q V_ being paralle}
to the Ql_‘iginal Lige fK. -1 § paralig

B2 COROL
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COROL. 1.

Henee it is plain, that Original Liges, ‘Which are parallel to
gach other, have the fame Vanifhing Point. For one Line
pafling lhro the Spe&ator’s Eye, parallel to them all, pro-
duces the Vamﬁnng Point of ’em all, by this Definition

;

COROL. 2

Thofe Lines that are parallel to the Pi&ure have no Vanifh-
ing Points. Becaufe the Lines which fhould produce the Va-
pithing Points, 4re in chis Cafe alfo parqllel tq the Px&ure!
and therefore can never cut it

COROL 3.

The Lines that generate the Vanifhing Points of two Origi-
nal Lines, make the fame Angle at the SpeQator’s Eye, as the
ngmal Lmes do with each other,

DEF. VL

The Vanifhing Line of an Original Plane, is that
Line wherein the Pi&ure is cut by a Plane paﬂin
thro’ the Speator’s Eye parallel to the Origina
Plane

Such is the Line VS, thePlane EF, being pagallel :
to the Onglnal Plane A B

CORO L T

Hence Qriginal Rlanes, thar are parallel, have the fame Va-
mlhmg Line. For one Plane paffing thro” the Spefator’s Eye, y
parallcl o thcm all, produces that Vanifhing me
47 1

COKO_LJ
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04 C.QROL. 2.

All the Vanifhing Points of Lines in parallel Planes, are in
the Vanithing Line of thofe Planes.  For the Lines that pro-
duce thofe Vanithing Points, (by Def. §5.) areall in tke
Plane that produces that Vanifhing Line, (by this Def.)

COROL, 13

The Planes which produce the Vanifhing Lines of two
Original Planes, being parallel to the Original Planes, and paf-
fing both thro’ the Speator’s Eye, (by this Def.) have their
common Interfetion pafling thro’ the Spetator’s Eye, parallel
to the Interfe&ion of the Original Planes, and are ioclined to
each other in the fame Angle as the Oiiginal Planes are. -~ And
hence, '

CORO L .4

The Vanifhing Point of the common Interfe&ion of two
Planes, is the Interfection of theVanifhing Lines of thofe Planes,

COROL: §

The Vanifhing Line, and Interfe&ion of the fame Original

Plane, are parallel to each other. Becaufe they are generated

by parallel Planes, (By this Def. and Def, 4.)
S D EF VIL

The Center of a Vanithing Line is that Point

where it is cut by a Perpendicular from the Spe-
¢ator’s Eye. : ‘ : :

Suchis S,0 S being perpendicular t the Vanifhi

§OROL

R R



6 Linear Perfpeltive,
COROL. .

A Linedrawn from the Center of the Picture, to the Center .
of a Vanithing Line, is perpendicular to that Vanifhing Line,
Asin the Line PS, to the Vanifhing Line SV, :

DEE VHL =

The Diftance of a Vanifhing Line is the Diftance
"bctugen its Center, and the Eye of the Spedator,
As O S. :

: COROL.
The Diftance of a Vanifhing Line is the Hypothenufe of
" a Right-Angled Triangle, (fuch as O PS) whofe Bafe be-
ing the Principal Diftance. (O P) its Perpendicular is the Di-

ftance (PS) between the Center of the Pi¢ture, and the Cen-
 ter of that Vanifhing Line, ' :

D EF. IX,

The Dire&ting Plane is a Plane pafling thro’ the
Spe&ator’s Eye parallel to the Picture, :

§uch is the Plain GH:
BT ) &6 A W

The Direcing Point of an Original Line is that
Point where it cuts the Dire&ing Plane.

Such is the Point G, to the Original Line I K,
| Prog
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Prop. 1. THEOR. 1.

The Reprefentation of a Line is Part of a Line paf-
;'ng %ro[ the Inter[e&lion and Vanifbing Point of
the Original Line.

(Fig. 2.) For the vifual Rays 10, K O, &¢. which prod
duce the Reprefentations of the Points I, K, @c_. of tl‘ze Ori~
ginal Line 1K, by their Interfeétions with !.he Picture in 4, &,
&c. areall in a Plane pafling thro’ the Original Line 1 K, and
the Speator’s Eye O. But the Point C, which is the Iarer-
feGtion of the Original Line I'K, is in that Plane, becaufe it is
in the Line 1K ; and the Line OV is in the fame Plane, be-
caufe it is parallel to the Original Line 1K, (by Def. 5.)
Wherefore the Line V C is the Interfe&ion of the Plane IO K
with the PiGure, and confequently i k, Which is the Repre-
fentation of the Line 1K, is Part of the Line V C, which paffes
‘thro’ the Vanifhing Point V, and the Interfe¢tion C, of the
Original Line 1K : 5

CO'ROL %

‘Hence ‘the Reprefentations of any Numbet of Lines that
are parallel to each other, but not parallel ro the PiGure,
will pafs thro’ the fame Point:  For they all pafs thro the fame
_ ' Vanifhing Point. (By this Theor. and by Cor. 1. Def. §.) = Seg
this exprefs’d in Fig, 3. z

COKQLa 2

But if the Original Lines are parallel to the Pifture, as
well as to each other, their Reprefentations will be parallel
to each other, and to the Originals. For the Line pafling
thro’ the Spe&tator’s Eye,  which in other Cafes produces the
Vanithing Point by its Interfe¢tion with the Picture, is in this
- “Cafe parallel to it, and therefore produces no Vanithing Point.

$o that the Reprefentations can never meet each other; nor

that
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that Lire paffing thro’ the Spectator’s Eye, and confequently
are parallel to each other, to that Line; and to the Originals.
See this reprefented in Fig: 4. where A B is the Pi¢ture, O the
Eye of the Spe&ator, &g¢.

COROL 3

And hence it appears that the Reprefentations of plaid
Figures, parallel to the Picture, are exaétly of the fame Shape
as their Originals, For (‘Fig. 5.) the PiCture being A B, the
‘Original Figure parallel to it being C DE F, and the Repre-
fentation being ¢ 4 e f, if you refolve the Original Figure into
Triangles, by means of Diagonal Lines, fuchas DF, the Re-
prefentation will be refolved into Triangles by correfponding
Diagonals d f.  Whence all the Lines in the Reprefentation
being parallel to all the Lines in the Origifal, every Triangle
¢d f will be like the correfponding Tftiangle EDF, and con-
fequently all the Lines of the Figure edcf will be in the

fame Proportion to one another, -as' the cortefponding Lines
in the Figure CDEF.

Any Line in the Reprefentation of a Figure parallel
2o the Pifture; is to its Original Line; as the
Principal Diftance is to-the Diftance between the

Speétator’s Eye, and the Plane of the Original
Figureo »

Let OG (Fig. 5.) be perpendiculat to the Original Plane;
and to the Picture, cutting them in G, and g. The Original
Plasie being parallel to the Picturé, therefore all the vifual
Rays OC; OD, OE, &c. are cut in the fame Proportion
by the Points ¢ de, &c. as OG is by the Poinr g3 andde
being parallel to D C, the Triangle dO¢ is like the Trian- .
gle DOC; whercfore dcisto DC, asOdisto OD, that
is as O g (which is the principal Diftance) is 10 OG.

PRO‘#.
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Pror. 3 Tutor 3 '

Toe Reprefentation of a Line is parallelto a Line
paffing thro’ its Direéting Point and the Spetiator’s

Eye.

For the Dire&ting Point G, (Fig. 2.) and confequently the
Line O G, is in the Plane 1O K, which produces the: Re-
prefentation i k. (By Prop. 1.) Wherefore the Direting
Plane being parallel to the Pi&ure, (by D¢f. 9.) the Reprefen,
tation ; k is parallel to O G,

COROL

Hence it appears that Original Lines which pafs theo’
the fame Point of the Direting Plane, have parallel Reprefen-
tations. Which alfo is true, when they don’t pafs thro’ the
fame Point of the Direéting Plane, but thro’ any Points of the
fame Line (O G) that pafles thro’ the Spectator’s Eye.

ProP.4. THEOR. 4.

The Diftance between the Vanifhing Point of a Line
and the Reprefentation of any Pointin it, is tothe
Diftance between the Vanifbing Point and Interfe-
¢tion, as the Diftance between the Direéiing Poing
and the Interfeélion, is to the Diftance between
the Direiting Point and the Original Point.

(Fig. 2.) Every thing remaining as is explained in the Des
finitions, and k being the Reprefentation of K, the Line V.C
being Parallel to O G, the Triangles O V &, and K G O are
fimilar ; wherefore V£:OG::OV: GK. But OG =
VC,and OV =GC; wherefore V{: VC::GC:G K.

C COR O L
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~If you -itfiagin-a' Plane to pafs through K parallel to the
PiGtare, this Proportion will be-the fame as in Prop. 2.

s

i \".Sislc T (\)f—}jl'“_ 1L 3

Propofitions relating to the General Pradice of «
. PERSPECTIVE.

Pr 0 P. 5+ PR.OB. I,

Having' given the Center and Diftance of the Piflure,
- . 2o find-the Reprefentation of a Point, whofe Szat
on the Pifture, and Diflance from it are given.

Fig. 6. S is the Center of the Picture, and C the Seat of
the Original Point. Thro’ § and C draw ar pleafure two
parallel Lines, and make § O equal to the Diftance of the
Pi&ture, and C P equal fo the Diftance of the original Point
from ir’s Seaty and draw O P, which will cut§ C in p, which
is the Point fought. ‘

When the Picture lies between the SpeQator’s Eye, and the,
_ original Point, p will fall berween S and C ; but when the ori-
ginal Point falls between the Spectator’s Eye and the Picture,
then will p fall beyond C, as is exprefled by the Letters P and
p1;, but when the Spe&tator’s Eye falls between the Pi¢ture and
the original Point, that Point cannot be feen on the Picture,
becaufe it is behind the Spe&ator, though it’s Projection is of
ufc in fome Cafes, !

DEMON-
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DEMONSTRATION.

For you may imagin O to be the Spe&tator’s Eye,
and Pto be the original Point, in their proper Places, - then
will O P be a vifual Ray proje&ing the Point p on the
Pi&ure, :

The Point .}: may be found likewife by Calculation, for
$p:8C::0S8:0S+CP, or Spr:5C::08:08
—P:1C, ' ; 7L :
Pror 6 Pros 2!

Having given the Center and Diftance of the Pi-
&ture, and the Poficion of an Original Line with
refpeit to the Pilture, to find its Indefinite Re-
prefentation and Vanifbing Point, '

"L By the Seat, InterfeGion, and Inclination of the Original Line,

Fig. 7. Let S be the Center of the Pi&ture, C the Inter- :
feCtion of the original Line, and CD its Seat on the Piture:

Draw C A, fo that the Angle A C D may be equal to the
Angle the original Line makes with its Seat CD. Draw -
SV paralle] to C D, and perpendicular to it draw S O equal
to the Diftance of the Piture, and draw O V parallel ro
CA cutting SV in V, and draw CV. Then will V be
the Vanifhing Point, and CV the indefinite Reprefentation -
of the Original Line.

IL. By the Seats of two Points of the Orizinal Line.

Let D and E (Fig. 7.) be the Seats of ' two Points of tha
Original Line on the Pi&ure, Draw DE, and SV
Parallel to it. . Perpendicular to DE take DA, and EB
¢qual to the Diftances of the two Original Points from

Ca their
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their Seats ; and Perpendicular to SV take SO equal to
the Diftance of the PiGture, and draw O V parallel to
A B, cutting SV in V. “Then will V be the Vanifh-
ing Point. Draw SE, and find the Reprefentation of
B. (ByProp.5.) Then will V b be the indefinite Reprefen-
tation.  Or find the Reprefentations » ahd & of the two Points
A and B (by Prop. 5.) and draw b a cutting SV in V.
Then will V 5 be the indefinite Reprefentation, and V the
Vanifhing Point. : :

The Vanifhing Point V, may likewife be found by a Line
of Tangents; for the Angle V OS is equal to C A D which
is the Compliment of the given Angle .A€D; wherefore
the Diftance of the Pifture SO being Radius, SV will be
the Co-tangent of the Angle ACD.

: DEMONSTRATION.

Suppofe the Triangles SVOand CD A to be turnd round
the Lines SV, and CD, till O co-incides with the Speétator’s
Eye, and ‘C A co-incides with the Original Line. Then the
Planes SOV, and CA D being parallel to each other,. and

-the Angles OVS, and ACD flill equal, OV will be pa-
rallel to CA, Wherefore V will be the Vanifhing Point,
(by Def. §.) and CV will be the indefinite Reprefentation.

(By Prop. 1.)
PR opig P aio nig ¢l

" Having given the Center and Diflance of the Pi-
éture, and the Pofition of an Original Plane, to
find its Vanifbhing Line, its Center, and Diftance,

Find the Vanithing Points of two Lines in that Plain, (by
Prop. 6.) and a Line pafling through them will be the Vanifh-
ing Line ﬁ')ughr. (By Cor. 2. Def. 6,) Or let S be the Cen=
ter of the Piture, (Fiz.8,) and A B the Interfe&ion of the
Original Plane. Draw SO parallel to A B, and equal to the

j Diftauce

7



Linear Perfpeltive. a3z
Diftance of the Picture, and draw SV perpendicular to ity
and let C be the Angle of the Inclination of the Original
Plane to the Picture. Draw OV cutting SV in V, fo
that the Angle OV S may be equal to C,-and draw V D
parallel to AB, Then will VD be the Vanifhing Line

fought, V its Center, and V O its Diftance.

The Diftance $V may alfo be found by a Line of Tan3
gents ; for S O being Radius, S V 1 the Co-tangent of C.

DEMONSTRATION.

Turn the Triangle SV O round the Line SV, il ‘its
Plane becomes perpendicular to the Pi€ture.  Then will the
Plane OV D be parallel to the Original Plane, and con=
fequently will prod‘sxce the Vanifhing Line D V. (By D¢. 6.)
And OV being perpendicular to V D, V will be its Center,
and V D its Diftance, (by Def. 7. and 8.)

Pror. 8. Pros 4.

Having given the Center and Diffance of the Pitture,
and the Vanifbing Line of a Plane, 0 find the
* Vanifhing Point of Lines perpendicular to that
lane. - ,
~ Fig. 9. 8 is the Center of the Piure, and V A the Va-
nifhing Line given. Draw SO parallel to V A, and equal
‘to the Diftance of the Pi®ure, and draw SV perpendicular
to V A cutting it in V, Theadraw VO, and OP perpen-
dicular to it, which will cut V'S in the Point fought P.

~ Or you may find the Diftance SP by Calculation, for V'S
:80 :: SO: QP '

" DEMON-
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© DEMONSTRATION.

If the Plane VO P be turn’d rotind the Line V P, till O
eo-incides with the Spe@ator’s Eye ; .then will O V A be the
Plane producing the Vanifhing Line V A, and OP beiag per-
pendicular to that Plane, will be parallel to the Original
Lines that are perpendicular the Original Planes, and therefore
will produce their Vanifhing Point P. o

'N. B. When the Vani[bing Line paffes thro’ the Center of the
Pi&lure, the Points S and V will be all one, and the Diftance
S Py or VP will be Infinite, and the Reprefentations of alb
Lines perpendicular to the Original Plane, will be perpendi=
cular to the Vanifbing Line, and confequently parallel to
edach othery as they are to the Originals.

Pror.9. Proe:y.

Having given the Coiter -Bnd Diftance of the Pi-
ture, and the Vanifbing Point of a Line 5 to find
the Vanifbing Line of Planes perpendicular to that

Line.

Fig. 9. S is the Center of the Piture, and P the Vanifh.
ing Point given. Draw S P, and perpendicular to it take -
8§ O equal to the Diflance of the Pi&ure, and draw O P, and
perpendicular to it draw OK cutting PS in V. Then draw
V A perpendicular to VP, and that will be the Vanifhing
Line fought, V its Center, and V O its Diftance.

This is demonftrated as the foregoing Prop. by bl;inging O

tp the Speétator’s Eye, And S V may in the fame manner
be found by Calculation,

N. B. When
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.

N. B. When the Point P co-incides with the Center of the Pi-
&ure, the Diffance PV, or S V will be Infinite, and there
will be no Vanifbing Liney the Origipal Planes being paral-
lel to the Pi&lure.

Propr 10. Proz&. 6.

Having given the Center and Diftance of the Pilture,
and the Vanifbing Line of a Plane, and the Va-
nifbing Point of the Inter[elion of that Plane,
with anotber Plane perpendicular to it 5 1o find the
Vanifbhing Line of that gtber Plane.

Fig. 9. S is the Center of the Pi¢ture, AV the Vanifhing
Line given, and in it (by Cor. 4. Def. 6.) D is the Vanifhing
Point given. Find P the Vanifhing Point of Lines perpendi-
cular to the Plane, whofe Vanithing Line is DA. (By Prop.
8.) Then draw D P, which is the Vanifhing Line fought.

DEMONSTRATION,

For the Plane whofe Vanifhing Line is fought being per-
pendicular to the other Plain, P will be the Vanifhing Point
of one Line inir, But D is the Vanifhing Point of another
Line in it by the Suppofition. Wherefore D P is its Vanifhing
Lige.

N. B. When the Vanifbing Line A D paffesghrough the Cehter
of the Pi&lure, the Diftance V P will be Infinite, (by Prop.

®.8.) Wherefore in that Cafe D P will be parallol to ¥V P, and
confequently perpendicular to A D.

Pr.ovp,
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PRoOP PR OR Y

FHaving given theCenter and Diflance of the PiGture,
and the Inclination of two Planes, andtbe Vanifh-
~ing Line of one of them, together with the Va-
n,;fbing Point of their Interfetion, to find the Va- -
nifbing Line of the otber Plane.

Fig. 10. S is the Center of the PiQure, AB the given
Vanifhing Line of one of the Planes, and A the Vanifhing
Point of its InterfeCtion with the other Plane, the Planes be-
ing inclined to each other in the Angle C. Find the Vanifh-
ing Line T B of a Plane perpendicular to the Line whofe Va-
nithing Point is A, (by Prop. 9.) its Center will be V', where
itiscut by AS. Take VO equal to the Diftance of the
Vanifhing Line BT, and. thro’ the Point B, where it cuts
the given Vanifhing Line A B, draw B O, and make the An-
gle BOT equal to C, the Line OT cutting T B in T'; and
draw A T, which will be the Vanifhing Line fought,

DEMONSTRATION.

: Turn the Triangle BO T round the Line BT, till O coe

incides with the Spetator’s Eye ; then will O A be perpendi-
cular both to OB and'to O T, it being perpendicular to the
Plane BO T by the Conftru@ion, and O A will be parallel
to_the [nterfe&ion of the Original Planes. ~ Wherefore A B
being the Vanifhing Liae of one of them, and the Angle BOT
being equal o C, T A will be the Vanithing Line of the
other of them. (By Cor. 3 and 4. Def.6.)

N. B. ?%hen the Interfeition of the Planes i3 parallel to the Picture,
the Point A being at an infinite Diftance; S A will be parallel
to the Vanifbing Line B Ay and V will co-incide with Sy and
BV will be perpendicular to B 45 V O will be the Principal
Diftance, and T A will be parallel 1o B 4. ;

Pror
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Propr 12. PrRoB 8.

Having given the Vaifbing Line of a Plane, its Cens
ter and Diftance, and tbe Vanifbing Point of a Line
in that Plane, to find the Vanifbing Point of Lines
that muke a given Angle with thar Line.

QV (Fig. 11.) is the Vanifhing Line given, S its Center;
and V the Vanifhing Point given. Perpendicular to QV
* draw S O equal to the Diftance given, Then draw O V and
make the Angle VO Q_equal to the given Angle, and Q-
will be the Vanifhing Point fought. So that if you draw any
two Lines VP, and Q_P, the Angle V P Q_ will reprefent ari
Angle equal to VO Q: { ;

DEMONSTRATION;

"Turn V O Q round the Vanifhing Line VQ, tilf O co-in=
cides with the Spe&tator’s Eye. Then will OV and O Q_be
parallel to the Original Lines whofe Vanifhing Points are V
and Q, and confequently the Angle they make with each other
isequalto VO Q, :

By this Propofition you may find the Reprefentations of any
plain Figures, having one fide. _For the Original Figuse may
be refolved into Triangles, whofe Angles being all given,
the Vanifhing Poiats of all their fides. will be given by this
Propofition. Whence the Reprefentations of all the fides will
be found, beginning firlt with thofe that lie next the fide given.

Here likewife you may obferve, That the Center of the
PiGture is not concerned in this Problem, - Wherefore to fee
the Reprefentations of Figures in a Plané, whofe Vanifhing
Line is V Q, che Spe&tator’s Eye may be placed any where in
the Circumference of a Circle defcribsd by O, whilé the Plané
YV O Q: turns round the Axis V Q.

Pror
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Pror. 13 Pros 9.

Having given the Repre[entation of a Line, and its
Vanilbing Point 5 to find_the Reprefentation of a
Point that divides the Original Line in a given
Proportion.

' Fig. 12. AB is the Reprefentation given, and V the Va<
nifhing Point. Draw at pleafure A b, and divide it in the
given Proportion in c. Draw VO parallel to A 4, and draw
4 B cutting it in O.  Then draw O ¢, which will cut AB in
the Point fought C.

This may likewife be done by Calculation ; for AC :
AB:: AcxAV :Acx AV +bc x BV, or AC1
:AB:: Ac1xAV: Ac1xAV —bc1 xBV,
ot AC2 : AB:: A¢2 XAV :bc2x BV — Aca
XAV, : : :

DEMONSTRATION. .

Suppofe the Original Line to be in a Plane, whof¢ Vanifh-
ing Line is V O. Then will OA, OBb, and OCec re-
prefent parallel Lines. Wherefore ti.c Originals of A B and
A b are divided in the fame Proportion by the Originals of
the Points C and ¢.  But A b being parallel to VO, it is di-
vided by ¢ in the fame Proportion as its Original (by Cor. 3.
Prop. 1.) that is, in the Proportion given. -Wherefore the O-
riginal of A B'is alfo divided in the Proportion given.

Propr
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Pror 14. ProOB 10

Having given the Vanifbing Point of a Line V (Fig,
13.) and three Points in its Repre[entation, A,
B, C3; to find a fourth Point D, [0 that the Part
reprefented by C D may be tothe Part reprefented
by A B, ina given Proportion.

Draw at pleafure:V O, and A 4 parallel to each other, and
thro’ any Point' O of the Line V O draw V B, V C cutting
Adinb, and c. Make cd to Ab in the given Proportion,
and draw O 4. cutting AV in D, which will be the Point
fought.

-

This is demonftrated as the foregoihg Prapyfition.

The Point D may alfo be found by a Scalé and Compaffes,
by the help of this Proportion CD : CV :: cdx ABx
CV:cdx ABxCV—+AbxAVxBV. Whichmay
eafily be accommodated to ‘any Pofition of the Poiats A, B,
C, D, only obferving well the Signs ~+ and —.

Provr. 35. Pros. 11

Having given the Vanifbing Line of a Plane, its
Center and Difiance, and the Reprefentations of
two Linesinthut Plane, from a given Pointin one
of them to cut off a Line, that fball reprefent a
Line in a given Proportion to the Line reprefented -
by the otber. .

Fig. 14. SD is the given Vanifhing Line, and V its
Center, and A B and C 1 are the Reprefentations given, whofe
Vanifhing Points are D and E. It is required to find the
Point I, fo that the Line reprefented by C I, may be to the Line
yeprefentedby A B, ascistod. Draw V O perpendicular to

: ‘ . D2 F D,
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FD. and eqnal to the Dxﬁance gwcn, and draw O D and
OE, and make OQ : OR : d, .and draw O S paral-
leltoRQ. Draw AC cumng S Din F, and draw F B and

DC cuttmg each other in p. Then draw p S, which will cut
CE in the Point fought L

DEMONSTRATION

Becaufé of the Vanifhing Points D and F, the Figure A B
rep;cﬁws a Parallelogram. Wherefore Cp reprefents a
ine equal to the Line reprcfentcd by AB.

By the manner of placing the Point O, the Plane SOD
‘may be confidered as the Plane producing the Vanifhing Line
$ D, O being the Spetator’s Eye. Wherefore, O S being pa-
rallel toRQ; D, E and S are the Vanifthing Points of the
Sides of a Triangle parallel to ROQ, Wherefore pC T re-

efents that Triangle, and confequently the Line-reprefented
Er Clis to the Line repreﬁ:nted by pC, orby AB, s OQ
is to OR that i isy a5 ¢ is to d

If the Point F falls out of reach you may bring it into the’
bounds of the Piture thus. - Inftead of A B fuppofe b to
be one of the Lines given, whofe Vanifhing Point is D. Draw
D A, and taking any Poiat » in the Vanithing Point F D, as
is moft convenient, draw r 4 and »b cutting D Ain A and B,
and ufe the Line A B, as above, inftead of 4. For becaniy
of the Vamfhmg Pomts r and D ABand ab reprcfent equal
Lmes ;

Pror. 16 Pros. 12

Ha'vmg given the Vanifbing Line of aPlane, and the
Reprejénmnom of wwo Lines in it 5 to find a Point
in one of them , [0 that' it may reprefent a Line
divided in the [ame Propormn, as tbe Line re-
prefented éy Zbe otber. :

+ Figy
F
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Fig. 15. Pk is the Vanifhing Line given, and AC, DE
are the two Reprefenrations, and it is required to find the -
Point F, fo that the Parts reprefented by DF and F E may
be in the fame Proportion as the Parts reprefented by A B and
BC. Draw any Lige s v parallel to the Vanifhing Line, and

" by means of any Vanithing Point w transfer the Points A, B,

C, to s, t, v, and s v will be divided in the fame Proportion
as the Original of AC (by Cor. 3. Prop. 1.) and becaufe of
ws, we, wo, reprefenting Parallels, Whence you may find
the Point F by Prop. 13. i

. When the' Vanifthing Paint £ of the Line AB falls within
reach, you may find the Proportion of s+, to:v; without
drawing any Lines on the Pi¢ture. For sz : 0 :: ABxR
CLr:BCxAL :

. By thefe Propofitions you may find the Perfpective Reprefen-
tation of any Figures propofed. For you may confider the whole
Defiga as one Figure, the Pofition of whofe Parts are all given
with refpect to each other. Then having found the Vanifhing
Line of fome Principal Plane, and the Reprefentation of a Re-
markable Line in the Defign, by Prop. §, 6, 7, youmay find
the Vanithing Lines of all other Plains, by their Pofitions with
refpeét to the Plane firft aflumed, by Prop. 9, 10, 11. And
then by the Vanifhing Points already given, and by the giver
Proportions of the Parts; you may find the Reprefentations of -
the Figures propofed by Prop. 12, 13, 14, 15, 16. Ok
bhaving given the Plan of any Figure, upon-any Plane that
- is conveniently chofen, and the Elevations of the Parts of the
Figure above that Plane, baving found the Reprefentation of
the Plan, by Prop. 12, or by thatand Prop. 13, 14, 15, 16,
you may then find the Reprefentations of the Elevations, by
the help of Prop. 8. And in order to do all this, there is no ne-
ceflity of havingan Original Defign drawn out in its juft Pro-
portions ; but it is fufficient to have the Proportions of the Parts
exprefsd in Numbers; the Defign being any how fcerch’d out to
Pc'!p the Memory, ‘ThisI fhall illuftrate by a few Examples.

E ' EX 4 M-
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EXAMPLE L

To find the Reprefentations of any Figures on a.Plane,
having given the Interfe¢tion, and Vanifhing Line, Center
and Diftance, the Original Plane being drawn out in its juft
Proportions. ' '

At the end of Prop. 12. I have obferved that the Shapes of
.the Reprefentations of Figires on a Plane don’ at all depend
upon the Angle the PiGure makes with that Plane. 'Where-
fore let FE (Fig. 16,) be the Interfe&ion given, f e the Va-
nifhing Line, -V its Center, and V O its Diftance perpendicu-
lar to it.  Then O being confider’d as the Spe&ator’s Eye in
the Plane X, which generates the Vanifhing Line, and which
is now o turnd as to co-incide with the Plane of the Piéture
Y, let Z be the Original Plane turned in the fame manner till
it co-incides with the Pifture, the Figures ABC D and M
being now feen on the back-fide. Then to find the Reprefen-
tation of any Point B, draw B E cutting EF in E, and draw
O ¢ parallel to ir, cutting the Vanithing Line in ¢; then E
being the InterfeCtion, and e the Vanifhing Point of the Line
BE, the Reprefentation of the Point B is found by drawing
E ¢, and the vifual Ray O B cutting it in B. - The Point C
is found without drawing the vifual Ray, by the Interfection
of the indefinite Reprefentations E ¢, and F f of the Lines CE
and CF. And in the fame manner the Reprefentation m of
the Figure M, is found by the InterfeCtions and Vanifhing
Points, without drawing any vifual Rays.

Or you may find the Reprefentations of the Figures propofed
by means of the DireCting Plane. Thus (Fig. 17.) DFC
being the Original Plane reverfed, as before, DF GH the
Plane of the Pi&ture, D F the Interfe&tion, G H the Vanith-
ing Line, V its Center, and- V O its Diftance fet off perpen-
- dicular to ir, as before; having drawn d £ parallel to GH,
and as far below O, as DF isbelow G H, 4O F will be the
Direéting Plane brought into the Plane of the Picture, df
being its Interfediion with the Original Plane, Whence having

‘ contiptied
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continued the Sides of the Triangle A BC, till they cur DT
and df in D,E,F, and d, ¢, f; D, E and F being their In- -
terfeflions, and 4, ¢, f, their Dire&ting Points, drawing D&
parallel to O d, E ¢ parallel to Oe, and F ¢ parallel to Of, °
they by their Interfections will give the Reprefentation fought
abec, (by Prop. 3.) e

. S EXAMPLIE L

To find the Reprefentation of any given plane Figure;
having given the Reprefenration of one Side of it, and the
Vanifhing Line, Center and Diftance of the Plane it is in:
(Fig. 18.) ' MF is the given Vanithing Line, V its Center,
and V O its Diftance fet off perpendicular to'it, and 4 5 is
the Line given to reprefent the Side AB of the Figure ABCDE.

- Having refolved the Original Figure into Triangles, by means
of the Diagonals AC, A D, the Vanifhing Points of the
Sides AC, BC, are found by continuing « 5 till it cuts the
Vanithiog Line in its Vanifhing Point F ; and then making
the Angle FOH equal to B A C, you have the Vanifhing
Point H of the Side AC; and by making the Angle FOG
equal to p BC, you bave the Vanifhing Point G of the Side
B C: Whence you have the Reprefentation 2 & ¢ of the Tti.
angle ABC. And in the fime manner by the Side 4 ¢ you
will get the Triangle a¢ d, and then by 2 d you get the Tri-
angle 4 d ¢, and by that means have the Reprefentation a b cd
of the whole Figure. This is founded upon Prop. 12.

Or you may proceed thus.  Continue the Sides D C, DE
(Fig. 19.) till theycut AB in P and Q. Then having found
the Reprefentations p and ¢ of the Points P and Q_(by Prop.
13.) you will find the Reprefentation of the Triangle PDQ,
as before (by Prop. 12.) and then you will have the Points
¢ and e, oby Prop. 13. .

« Or haviog continued 4 & (Fig. 20.) till it cuts the Vanifh-
ing Line in F, and drawn D E parallel to the Vanifhing Line -
HF, cutting 44 in D, draw DB parallel to OF, and draw
the vifual Rays O, Of, cutting DB in A and B, and on

‘ the



-

24 - Linear Perfpeive.
the Side AB make a Figure A CB like the Original Figurs,
and proceed as in Exam. 1. the Line D E being -corfidered

: as the Interfe&ion, and D CE as the Original Plane inverted.

Curve-lined Figures are defcsibed by finding feveral Points,
and then joyning them neatly by Hand.  And this may con-
veniently be done by putting the Geometrical Defcriptions of
Curyesinto Perfpetive, as in the two following Examples of
defcribing a Circle. S :

R A NP LAE I

Having given the Vanithing Line of a Plane, its Center
and Diftance ; to find the Reprefentarion of a Circle, from the
given Reprefentation of one Radius.

Fig. 21. C is the Reprefentation of the Center, and CA -
. of the Radius given, D E is the Vanifhing Line, and O the

Spectator’s Eye placed as in the foregoing Examples. Draw
at Pleafure CB, and make CB to reprefent a Line equal
to that reprefented by C A (by Prep. 15.) that is, bife& the
Angle EOD by the Line OF, and draw F A, cutting EC
in B, And in the fame manner you may find as many Points
B in the Circumference of the Circle,as you pleafe.

EXAMPLE 1V

Having given the Vanifhing Line of a Plane, its Center
and Diftance, thro’ three Points given to draw the Reprefens
tation of a Circle.

Fig.22. A, B, and C are the three Points given, Df the
‘Vanifhing Line, and O the Spe&ator’s Eye placed as above,
Draw C A and C B cutting the Vanifhing Line in D and E,
-and draw DO and EO. Draw any Line 4 O, and'make the
Angle 40 e equal to DO E, or having made an - Inftrument
. containing the Angle D O.E, turn it round the Center O,
till it comes into the Pofition 4O ¢, the Lég OD Cutti;lge?
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the Vanithing Line in d, and OE, (or O¢) cutting it in £
Thro’ d and £ draw d A and f B cutting each other in p, and
you will have one Point in the Reprefentation fought. This
Conftruion is taken from the equality of Angles in the Circle
infitiog upon the fame Bafé, whence the Vanithing Points are
found by Prop. 13. .= = .

EXAMPLE V.

Haviag given the fame things as in either of ‘the two fores
oing Examples, from a given Point of the Picture to draw a
%.ine that fhall touch the Reprefentation of the Circle. "

Fig. 23. DE is the Vanifhing Line, O the Eye of the Spes
_&ator, C the Reprefentation of the Center, and C A the Rea
_ prefentation of the Radius, and P the Point given, from

whence a Tangent is toe be drawn. Draw P C cutting the
Vanifhing Line in E, and (by Exam.3.) find the Radius
C B. ~ Any where apart draw bp, and makebc:¢p::BGC
x PE: CP x BE; that is, make the line ¢ p like the O~
riginal of BCP. With the Ceater ¢ and Radius ¢ b mizke a
Circle, and draw the Tangent » T, and then find the Repre«
fentation P ¢ of it by Exam. 2. And you may proceed in the
fame manner by finding the Original Figure, when three Points.
are given. :
If inftead of from the Point P, & had been required to draw
a Tangent parallel to CE, the Point P being fuppofed infis
nitely diftant, P E would be equal to P C, and confequently
it wouldbe bc:cp::BC:BE. Burt in this Cafe, as allo
always when P falls beyond E, you muft take ¢ p backwards,.
p falling on the contraty fide of the Point ¢, to what it does in
the prefent Scheme, But I fhall leave the Reader to confider
all the variety of Cafes that may happen from the different Pos
{ition of the Points. ;

The Ufe of this Example is to find the apparentlparlt of the
Bafe of 2 Cone or Cylinder.

E X AM:
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EXAMPLE VL

Fig, 24. In this Figure having given the Center of the Pi-
&ure 8, its Diftance equal to the Line L, and the Line AB
to reprefent one fide of the firft Step, and K1 the Vanithing
Line of the Plane of the Horizon ; the Reprefentation of the
Bafe ABCD of the firlt Step, is found by the Vanifhing
Points I, K, L, which are found by Prop.12. Then by
. Prop. 8. having found the Vanifhing Point M of the Perpen-
diculars AE, F C, . the Vanithing Line of the Face A C
EF being MK, the Vanifhing Point N of the Diagonal AF
is found %y Prop. 12.  Whence all the reft of the Lines are
found, as appears fufficiently in the Figure. .

EXaMPLE VIL

Fiz. 25. Ia this Figure the Reprefentation HIK Q. of a
regular Tetraedrum is found as follows ; Having given the
Side HI, the Center of the Pi&ure S, its Diftance equal to
the Line L, aod G F the Vanifhing Line of the Face HIK.
Having continued the given Side H B till it cuts the Vanifhing -
Line GF, in its own Vanifhing Point F, the Vanifhing Points
G and M of the Sides IK and HK are found by Prop. 12.
Then having made an Equilateral Triangle ABC, and
drawn A D perpendicular to B C, and made the Ifofceles T'ri-
angle AEC, whofe Sides AF, and CE areequalto AD;
the Angle A EC being equal to the Inclination of two Faces
of the Figure propofed, the Vanifhing Line F N of the Face
HT Q is found by Prop. 11:.  Whence having the Vanifhing
Points P and N of the Sides H Q and 1Q, you have the
whole Reprefentation foughr,

The Reader may exercife himfelf in drawing the Reprefen-
tations of the five regular Solids, in order to which their Plans
and Profils may be found in the following manner.

Fig. 26. Having made an Equilateral Triangle ABC, and
found its Center G, you have the Plan ABC G of a regular
. il Tetraedron,
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Tetraedron. Then making the Triangle B C E, whof¢ Sides
BE, and CE are equal to the Perpendicular B D, and draw~
ing CF perpendicular to BE, youhave CF equal to the
height of the Vertex above the Center G.

It would be fuperfluous to fhew how to make the Plan and
elevation of a Cube, :

Fig. 27. To find the Plan and elevation of a regular Octa-
edron, make the regular Hexagon A EBF CD, and baving
drawn the Lines, as appears ia the Figure, you have the Plan
of the Figure, on the Plane of ane Face ABC. Then having
drawn B D cutting ACin G, and D H perpendicular 1o ir,
with the Center G and Radius G B make a Circle cutting DH.
in H, and DH will be the Diftance between two oppofite
Faces.

Fig. 28. To find the Plan of a regnlar Dodecaedron, make
a regular Decagon ABCDEF G%—l 1K, whofe Center is S.
Then draw a Diagonal AD, leaving out two Angles B and
€, and draw SB cutting it in M, and make two regular
Pentagons MNOPL; munoap! in fub-contrary Pofitions,
having the fame Center $, and draw the Lines ND, OF,
PH, LK, oA, pC, &e¢. and you will have the Plan of a
Dodecaedron on one of its Faces MNOP L.

Draw 4 v, and in it make 2 b and [ » equal to the Perpen-
dicular LR let fall from one Angle of the Pentagen to the
oppolfite Side, and make the Hfofceles Triangle ¢ b v, with the
Bafe ¢ v equal to BD, or, which is all one, to a Diagonal
L N of the Pentagon. In v ¢ take c e equal to L M, and make
a d, df, ef parallel and equal to their oppofite Lines c e, ¢ 4,
b ay and let s be the Center of the Figure sbcefd.  Then
" bife& cv ing, and draw s g cutting b c in b, and make »m
perpendicular to 4 4, s m and s » being each equal to half LM,
and make b4, fk, fI each cqual to b, and having drawn
the Lines as appears in the Figure, you will have the Profil of
the fame Figure ;. 4, » and b being the height of the Angles
F;rgengiculqr' over K, Band H, D and F, and &, m, and o

' By - being
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being the Elcvations of the Angles perpendicular over A and I,
C and G, and E, and 7/ e being the Elevations of the upper
Face, which is perpendicular over nop I m, ;

' 3 -

Fig. 29. To find the Plan and Profil of a regular Icofa-
“edron, ‘take a Right-Angle AB C, BC being the double of
A B, and with the Center A and Radius A C make a Circle
cutting A Bin D, Then make a regular Hexagon EFGH
IK, whofe Center is S, and having drawa the Lines SE,
SF, 8G, &¢. make the Diftances S L, SM;# &e. 1o SF,
as BD is to BC, that is, as the Side of a Pentagon is to the
Diagonal, and draw all the Lines as appears in the Figure, and
you will have the Plan of a Icofaedron on ane of its Faces

LMN.

To find the Profil of the fame Figure make the Ifofceles T'ri-
angle OP Q. whofe Bafe O Q. is equal to the Difference bes
tween LM and EG, and the Sides OP, QP areequal to
a Perpendicular lee fall from L to the oppofite Side M N of -
the Triangle LMN. In QP make PR =P O, and in
QO make OT=LM, and make RX, XV, VT paral
lel and equal to their oppofite Lines OT, OP, PR, and
draw the Lines as appears in the Figure, and you will have
the Profil fought, Z being the Elevation of the Points over F
and K, Y that over G and I, R that over H, T that over E,

_V that over m and #, and X that over / ; and obferve that the
Lines ZR; and T Y are paralielto O P, or V X7 :

-

EX4MPpLE VIL

Fig. 30. Having given the Center of the Picture S, its Di-
ftance S D, and the Reprefentation € A of one Radius of a
Sphere, whofe Vanifhing Point is V, the Reprefentation of the
Center being C, the Reprefentation of the Sphere is found as
follows, Draw SR perpendicular to A V, and init take R O
equal to the Hypothenufe of a Right-angled Triangle, whofe
Bafe is SR, and perpendicularis S D, that is, make RO e-
qual to the Diftance of the Speétator’s Eye from the Point Rq
Draw AO, VO, CO, and draw any Line parallel to V O,
TR iR S SR



Linear Perfpeltive. 29
cutting AO, and CO in 4 and ¢, and with the Center ¢, and = *
Radius ¢ 4 defcribe a Circle, to which draw a Tangent O
cutting CA in T. Then find the Vanifhing Line P Q_of 2
- Plane perpendicular to_the Line, shofe Vanifhing Point i3 , 5%
(by Prop. 9.) and find the Reprefentation of a Circle in that.
Plane, the Reprefentation of ane Radius being C T, and the
Center C, (by Exam. 3.) and that will be the Contout of the
Sphere,

; The Demonftration of this Conftrution is eafy to one that
4:onﬁders, That the vifaal Rays which touch a Sphere make a
Cone, whofe Bafe is a leffer Circle of the Sphere, whofe Re-
prefentation is the Contour of the Reprefentation of the Sphere,

In the Prackice of Perfpetive it is often Neceflary to draw
Lines towards a Vanithing Point, or fome other Point that is

ouc. of reach, in which cafe the following Propofitions are
ufeful,

-Pror. 17. ProOE 13.

From a given Point to draw a Line that Jball tend to
an inexceffible Point of a given Line, baving the
Diftance of the inacce(fible Point from a given Point

of that Line.

Fig. 31. Q_ is the inacceflible Point in the Line P Q, the
Diftance B Q_being given, and' A is the Point from whence
a Line is to be drawn tending towards Q, , :

Draw at pleafure A P, cutting P Q_in P, and taking the
Meafure of P B by a Scale of equal Parts, you will have the
length of PQ, Take any Point g in the Line BQ,, and
make Pa:Pg::PA:PQ, Draw aq, and AQ will
be parallel to i, : ST A :

Pror,
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Pror.18. ProsB. 14

Havfng given two Lirtes that gend to an inacceffible
Point, thro’ a given Point to draw a Line that
fball tend 2o the fame Point. ’

‘Fig. 32. AB and CD are the given Lines tending to the
inacceflible Point, and P is the Point thro” which it is requi-
ved to draw a Line P p tending to the fame Point. -

Draw at pleafure P A (z:1) and P B parallel to it, cut-
ting AB and CD in C, A, B, and D, and make Bp: BD
2 AP.: -AC? and draw P p, which will be the Line fought.

Otherwife, without the Compaffes.

n:2,and n: 3. Thro’ P draw at pleafure two Lines cut=
ting ABandCD in A and C, Band D. Thendraw AD
and B C meeting in Q. Thro’ Q_draw at pleafure two Lines
cutting AB and CD inband¢, 4 and 4y and draw ac
and b d meeting in p, and draw P p, which will be the Line
foughr. ’ : & RN e

N A A A A A N A N P NN,
DRI R R R R IOR SO RORECHIIR S RPBPMCRY

Secrion IIL
Of finding the Shadows of given Figures,

In this Place I confider Shadows only as the Proje&tions of
given Figures on given Surfaces, by the means of given Lumi-
nous Points, For I confider the Luminous Body as a Point,
to avoid the Difficulties that would attend the Defcription of
Shadows, if the Magnitude of the Luminous Body were taken
into Gonfideration , it being fufficient for Pradtice to regard
only the Center of the Luminous Body ; and having found the
Contour of the Shadow in that Cafe, the Penumbra may be

. St ; ~ drawn
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drawn by a good Judgment founded on much Obfervation ;
it being difficult to bring every thing to exa& Mathematical
Conftructions, at leaft fo as to be moft convenient for Pra&tice.
But the Artift that has made himfelf well acquainted with the
Principles of this Arr, will eafily find ways to fatisfy himlf in

thofe cafes that require more Exactnefs, =~

Pror 19.. PROB..Is'.\'

- Having given the Center and Difiance of the Pi&ture,

anf the Vanifbing Line of a Plane, and the Re-
prefentation of a Luminous Poinz, and of its Seat
on that Plane 5 to find the Reprefentation of the
Shadow of a Point, whofe Reprefentation and Seat
on the [ame Plane are alfo givens and to find the
Vanifbing Point of the Ray of Lighr.

Fig. 33. E T is the given Vapifhing Line, S the Repre-
fentation of the Luminous Point, R the Reprefentation of its
Seat, A the Reprefentation of the Point whofe Shadow is to be
found, B the Reprefentation of its Seat, and P the Vanifhing
Point of Lines perpendicular to the given Plane, ' (found by
Prop. 8) Draw R C cutting the Vasifhing Line in V, and
draw V P; then draw S A cutting RV in C, and PV in
D. Then will C be the Shadow foughr, and D the Vanifh«
ing Point of the Ray of Light,

DEMONSTRATION.

. For the Originals of R, B, A, and S are in a plain Per-
pendicular to the Plane, on which the Shadow is to be caft :
wherefore C is the Shadow, it being the InterfeGtion of the
Ray S A with the Plane RB. Befides, V is the Vanifhing
Point of RB. * Wherefore PV is the Vanithing Lige of R S
4 B, and confequently D is the Vanithing Point of S A.

N. B. #%en
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.~ N. B. When the Original Luminous Point is bebind the Spedla:

: t0r, fo that it cannot bave any real Reprefenthtion on the

Piture, its imaginary Reprefentasion (which is as it were

the Shadow of the Speftator’s Eye on the PiGture,) muft be on

the contrary Side of the Plane to the Point, whofe Shadow 7

Jought, that isy if B be between P and A, S on the contrary

muft be between P and R (as in 0 : 2.) And when the Lu~

_minous Point is the Suny or any other Light fuppofed to be

* at an infinite Diflance, the Points R and V will Co-incide,

and D will be the fame as Sy as 1 bave fbewn inn : 3, and

n: 4. Inm:3, the Sun appears in the PiGure: But in

D : &y it is bebind the Spe&ator, and its imaginary Repre=
fentation is S. *

Provr 20. Pgros 16.

Having given the Center and Diftance of the Piflure,
" and the Reprefentation of a Line, and of the Seat
~ of one Point.of it on a Plane whofe Vanifbing Line
s given, ‘and alfo the Vanifbing Point of that
Line 5 to find the Reprefentation of the whole Seat

of that Line on that Plane,

Fig. 34. V E is the given Vanifhing Line of the Original
Plane, P is the Vanifhing Point of Lines perpendicular o it,
(found by Prop. 8.) AC is the given Reprelentation of a Line,
D its Vanithing Point, and B the Reprefentation of the Seat
- of one Point of it, whofe Reprefentation is A, Draw P D
eutting VE in E, and VB cutting AD in C. Then will
-V B be the Reprefentation of the-whale Seat of the Line AD.

DEMONSTRATION.
- Fot the- Original of ABC is a Triangle whofe Va:

nifhing Line is P D. ~ Wherefore V muft neceffarily be the
Vanifhing Point of BC, &, ;
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When you have got the Defeription of any Figure by the
foregoing Propofitions; you generally have the Vanifhing Points
of all the Lines of it. So that having the Seat of one Point
of the Figure on the Plane you intend to caft the Shadow on,
you may find the Seats of all the other Points of the Figure
by this Propofirions and their Shadows by the foregoing:

Provr. 21. PrOB 172

Having given ‘the Center and Diflance of the Pi>
éture, and the Vanifhing Lines of two Planes,
_and the Reprefentation of their common Intérfe-
~&ion, and the Reprefentation of a Line, and of
its Seat on ane Plane 5 to find the Reprefentation
of the Seat of that Line on the other Plane.

Fig, 35 A B and CB are the Vanifhing Lines of the twg
Planes, B D the Reprefentation of their common Interfection,
F E the given Reprefentation of a Line, and A E the Re=
prefentation of its Seat on the Plane, whofe Vanifhing Line is
A B. By Prop. 8. find the Vanifhing Points G and H of
Lines perpendicular to the Planes, whofe Vanifhing Lines are
ABand CB. Draw AG cutting FEin F, and BC in C,
and draw HF cutting BC in I, and draw CD cutting E F
in K. Then draw 1 K, which will be the Line fought.

DEMONSTRATION.

. &

F, A, and C are the Vanifhing Points of the Lines E F;
" EA, and KC; whofe Otiginals are all in the fame Plane;
caufe of the Vanifhing Line G C; and becaufe they meet
10 Eand D, But becaute of the Point D being in the Repre-
fentation of the Interfe@ion of the two Planes, -and becaufe of
the Vanithing Line BC; the Original of DK; and confe=
quently of the Point K, is in the Plane, whofe Vanifhing Line
is BC, But becaufe of the Vanifhing Line HF, Iis the
F Vanifhing
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Vanifhing Point of the Seat of E F on the Plane, whofe Va-
nifhing Line is B-'C ; wherefore K being the Reprefentation
of the Interfeétion of that Line with  that Plane, K1 will
be the Reprefentation of its Seat. :

By this Propofition you may carry a Shadow from one Plane
to anothier. For E F being the Ray of Light, having its Po=
fition with refpect to the Plane, whofe Vanifhing Lineis A B,
you find the Shadow K on the Plane, whofé Vanifhing Line
is BC. Sothat by thefe three laft Propofitions you may find
the Shadows of any Figures, 3'S : A

_In fome Cafes perhaps it may be moft convenient to find
the Shadows by putting the foregoing Rules of Perfpe&ive
into Perfpcitive. For Example (Fig. 36.) G, E, and F,
being the Vanithing Points of the Sides of the Triangle ABC,
whofe' Shadow is to be caft om a Plane, whofe Vanifhing
" Line is T V, and InterfeCtion with the Plane of the Tri-
angle ABC is DI; to find the Shadow caft by the Lu-
minous Point reprefented by S. 1 feck the Reprefentation
Dy of the Interfeftion of a Plane pafling through the Lu-
minous Point parallel to the Plane of the Original Tri-
angle, with the other Plane: Then drawing S G, S E,
and S F cutting Dg in g, ¢ and £, and continuing the Sides
of the Triangle, till they cut. D I in H, I, and K3 I con-
fider S as if it ‘were a Spe&ator’s Eye, and yfe g, eand F
_as Vanifhing Points, and K, H, and [ as Interfections of
the Lines BC, B A, A-C, and {0 find the Shadow 45 c.

i

SECT.
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Section IV.

of finding the Reprefentations of the Refle&ions of
v « +Figures on polifh’d Planes.

It is well known that the Refletions of Figures on'a po-
lifh’d Plane, as in a Looking-Glafs, or on the Surface of ftand-
ing-Water, appear to be juft as much on one fide of the
Plane, as the real Obje&s are on the other fide, So that ta
find the reflefted Appearance of any Point, you muft draw
a Perpendicular . to the reflefting Plane from the real Point,
and in it take a Point at the fame Diftancé on the contrary
fide of the Plane.  For Inftance, To find the apparent Place
of the Refleétion of the Poiat P (Fig.37.) on the Plane ABdraw
the Perpendicular P B, and on the contrary fide of the Plane
make Bp — BP, and p will be the apparent Place of the
- Point P, feen by RefleCtion. And from hence it follows that
the Appearance of any Figure feen by Refle&ion, is exaltly
of the fame Shape, and of the fame Bignels as the real Figure,
but ir an inverted Pofition.

Upon thefe Principles depend the following Propofirions, by
which you may eafily finl the Perfp-&ive Reprefentations of
the Appearances of any Figures feen by Reflexion from given

nes. v _

Fa Proo®.
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Pror 22. Pros 18

Having given the Center and Diftance of the Piffure,

~and the Vanifbing Line of a reflelting Plane, and
the Reprefentation of the Seat of a Point on that
Plane 5 to gud the Reprefentation of the Refleti-
on of that Peint, A o

Fig. 38. AB is the Vanifhing Line given, P the Reprefen-
tation of the real Point, Q the Reprefentation of its Seat on
the refleCting Plane, and V the Vanifhing Point of Lines
perpendicular to' that Plane.  Make Q p to reprefent a Line
equal to'that reprefented by Q P (by Prop. 13.) and p will
be the Point fought, ) »

This is evident by the Introduction to this Segion,
?g o P. 23. .PR 0 3. 19,

Having given the Center and Diflance of the Piflure,
and the Vanifbing Line of a reflelling Plane, and
the Vanifbing Point of a Line, togetber with the
Reprefentation of its Seat on the refleCling Plane 5
%0 find the Reprefentation of the Refle@ion of that
Line, and its Vanifhing Point. ‘

~ Fig. 39. A B is the Vanifhing Line of the Refle&ing Plane,
V the Vanifhing Point of Lines perpendicular to it, P I the
Reprefentation of the real Line, C its Vanifhing Point, and
B the Reprefentation of irs Seat on the Refleéting Plané.
With' the Vanifhing Point V& make B ¢, and BC to reprefent
equal Lines, (by Prop. 13.) then will ¢ be the Vanithing
Point of the Refletion ; and drawing ¢ I, that will be its
Reprefentation. ; :
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"DEMONSTRATION.

For if you feek the. RefleGtion of the Line by the Refledi-
ons of two Points of it, by the foregoing Propofition, then
drawing any Line V P, the Parts P Q_and Qp will repre-
fent equal Lines; otherwife p- can’t reprefent the Reflection
of P. - Wherefore when Q_co-incides with B, BC and B¢
will alo reprefent equal Lines.  But in that Cafe C, ‘B, and
¢, are the Vanifhing Points of the real Line P I, -its Seat B,
and its Refleftion pI. Wherefore the Vanithing Point , -
and the Refle&ion ¢ I are rightly determined by the fore-
going Conftrution.

ProP. 24 P Rroe. 20

Having given the Center and Diftance of the Piflure,
and the Vanifbing Line of a reflefling Plane g to
find the Vanifbing Line of the Refleétion of a
Plane, whofe Vanifbing Line is alfo given. -

Fig. 39. A B is the Vanithing Line of the Refleting Plane,
V the Vanifhing Point of Lines perpendicular to it, and AC
the Vanifhing Line of thereal Plane, Draw V C curtting A C
and A Bin Cand B, and find the Point ¢, as in the forego-
ing Propofition, and draw A ¢, which will be the Vanithing
Line fought.

.DEMONSTRATION.

For by the foregoing Propofition ¢ is the Vanifhing Point
of the Reflettion of a Line, whofe Vanifhing Point is C. .
But the Vanifhing Line A C is the Place of all the Points
C ; and therefore the Vanithing Line A ¢ is the Place of all
the Points ¢,and confequently is rightly determined by finding
one of them, and drawing Ac. ’

T e

By
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By thefe three Propofitions having got the Vanifhing Line
- of the RefleCtion of one Face of a given Figure, and the
Reprefentation of ¢the Refletion of one fide of that Face,
you may find the whole RefleCtion as you do the real Fi.
gure, by the foregoing Propofirions, only obferving to make
the RefleCtions in 2 contrary Pofition to the real Obje&s.

S S S S S S S S SIS
DR DR DR DR DRI X I DR SR RO RGO

Secrion V.

OF the Tnverfe Pradice of PERSPECTIVE,
and of the manner of Examining Pi&ures al-
ready drawn. . :

Pror.25. Pros. 21,

Having given the Reprefentation of a Line divi-
ded into two Parts in a given Proportion ; _to
find its Vanifbing Point. :

Fig. 13. Suppofe the Part reprefented by A B, to be to that
reprefented by BC, as sto b, Draw at pleafure A d, and
taking A b at pleafure, make A b: bc :: a: b, and draw
b B and ¢ C meeting in O, and draw O V parallel to A 4,
cutting A B in V, which is the Vanifhing Point foughr.

This is the reverfe of Prop. 313.

You may find V by Arithmetick, making CV =
- axACxBC .
bxAB—axBC

Prop
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Having given the' Reprefentation ;{' e given kind of
Triangle, and its Vanifbing - Line 5 to find its
Center and Diflance. |

o
_Fig. 40. A B C is the given Reprefentation of a Triangle,
and its Vanifhing Line is F E, and Confequently the Vanifh-

ing Points of its Sides are F, D, and E.

Bife& FD and DE in G and H, and raife the Perpen~
diculars G I, HK, and make the Angle G 1D equal to the
Angle that ought to be reprefented by FBD, and HKE
equal to the Angle ‘that ought to be reprefented by DA E,
and with the Centers I, afd K, and Radius’s I D and K D,

make two Circles cutting each other in O. Then draw OP -

cutting FE at right Angles in P, and P will be the Center,
and PO the Diftance of the Vanithing Line F E,

DEMONSTRATION.
It isaknown Property of the Circle, that the Angles
FOD and DOE, are equal to GID, and HKE;

wherefore the Angles F B D, or ABC, and BA C, repre=
fent Angles equal to GI D, and H KE, by Prop. 12.

Pror
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Pro P..27. PRroe 23

Having given .tbe.Rep}efentation ‘of a given kind of
Parallelogram ; to find its Vanifbing Line, Center
and Diflance. : ;

" Fig. 41. ABCD is the given Reprefentation of a Paral-
lelogram.  Continue the oppofite Sides, till they meet in
E and F, then will E F be the Vanithing Line, Draw
the Diagonal A C, and by means of the T riangle A BC
find the Center and Diftance by the foregoing Propofition.

DEMONSTRATION,

For the Original Figure beinga Parallelogram, the oppo=
fite Sides are parallel ; wherefore their Reprefentations muft
ameet in their Vanifhing Points, and confequently E F will be
the Vanithing Line. :

Provr 28. Pros. 24

Having given the Reprefentation ABCD (Fig, 42.)
of a given kind of Trapesium, to find its Vanifb-
ing Line, Center and Diflance.

Draw the Diagonals A C and DB meeting in E, and by
the given- Proportion of the Originals of AE, E C, BE,
ED, find the Vanithing Points Fand G of the Lines A C
and D B (by Prop. 25.) and you will have the Vanifhing
Line GF. Then by the given Species of the Original of the
Triangle ABE, find the Center and Diftance (by Prop. 26.)

Yaow
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ProvPr 29. Pros&s 25,

Having piven the Reprefentation of 2 right-angled
Pizrgallgelepipedon 3 10 findthe Center and Diflance
of the Pitture , and the Species of the Original
Figure.

Fiz. 43. ABCDEFG is the Reprefentation given. Con-
tinue the Sides of the Figure till they meet in their Vanifhing
Points H, 1, K, and you will have the Vaniﬂxin% Lines HI,
1K, K H of all the Faces of the Figure. Then from H and
1 draw Perpendiculars to 1K and HK, meeting in S, which
will be the Center of the Picture,” . and, M being the -
Centers of the Vanifhing Lines IK and HK. . Upon the
Diameter I K make a Circle cutting HL in O.  Then will
L. O be the Diftance of the Vanithing Line 1K, Whence
the Diflance of the Pi&ure is eafily found. Draw the Diago-
nal G F cutting I K in its Vanifhing Point N, and draw O
N. Then will NOK be the Angle reprefented by A GF.
and N O I will be the Angle reprefented by FGE whcncé
you have the Species of the Face AFEG. And in the fame
manner you may find the Species of the other Faces.

DEMONSTRATION.

The oppofite Sides of the Figure being to reprefent Parg)- -
lels, the Points where they meet muft be their Vanifhing
Points, and confequently the Lines HI, IK, KH will be
their Vanithing Lines. - But becaufe of all the Angles being
Right-angles, H and I will be the Vanifhing Points of Lines
perpendicular to the Plines whofe Vanifhing Lines are 1K,
and HK, and confequently L and M will be the Centers of
thofe Vanifhing Lines, and $ the Cen:er of the Picture, as
is fufficiently evident by Prop. 8. But becaufe of the Circle,
the Angle IOK is a Right-angle. Wherefore the Di-
ftance L O is rightly found fo make E G A reprefent a Right.
angle ; whence the Angles NOK, and N O] are found,
which are reprefented by F G A, and F GE, by Prop. 12.

G :

Wkhen
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When the Sides AB, GC, E D are parallel to each‘Athcr,'
(n: 2.) the Poiat H will be infinitely Diftaat, and the Va-
nifhing Line IK will pafs thro’ the Center of the Pitture,
- 'the Points L and § in this cafe co-inciding. But becaufe
the Point L in this Cafe is lefr undetermined, the Species of the
Figure is allo undetermined. ' So that the Point O may be

_ taken any where in the Semicircle I OK. Whence if the
Semicircle 1O K be placed perpendicular to the Pi¢ture, a
Spe&ator’s Eye placed any where in that Circumference, will
take the Figure AD for a Right-angled Parallelepipedon ; tho’
the Species of it will be different, according to the different
Places of the Spedtator’s Eye.  But this is, provided the Lines
AB, G C, @e. be perpendicular to the Vanifhing Line KI;
otherwife the Figure can’t reprefent a Right-angled Parallele-
pipedon, but one inclined on a Right-angled Bafe.

1 leave it to the Artifts to confider whether this Obfervation
may not be of Ufe in Painting the Scenes of a Theater. For
hence it appears, thatif I and K were the two Points, that in
the common Books of Perfpetive are call’d the Points of Di-

ance, and the Buildings in the Scene were fo- drawn, that
their Sides fhould run to thofe Points, (as in the prefent Figure,)
they would always appear Right-angled to the Speftators.in
in the front Seats of the Boxes, their Eyes being all in Cir-
cumference of the Semicircle I OK ; for tho’ the Proportions
of their Sides were fomething alter’d, that would be no great

. Inconvenience.

¥ T N.T8,



BOOKS Printed for R. Knaplock, a rbe Bithop's
Head in St. Paul’s Church-Yard.

N Attempt towards Recovering an Account of the Num-
bers and Sufferings of the Clergy of the Church of
Bngland, Heads of Colleges, Fellows, Scholars, ¢c. who
were Sequefter'd, Harraf'd, &c. in the late Times of the
Grand Rebellion : Occafioned by the Niath Chapter (now the
‘Second Volume) of Dr.Calamy’s Abridgment of the Life of
Mr, Baxter. Together with an Examination of that Chapter,
By Fobn Walker, D.D. Re&tor of St. Mary the More in Ex-
eter, and fometime Fellow of Exerer College in Oxford., Folio.
Price 23 s. & : :

The Englifib Hiftorical Library in Three Parts, ining a
fhort View and Chara&er of moft of our Hiftorians, either in
Printor Manufcript. With an Account of our Records, Law-
Books, Coins and other Materials. Serviceable to the Under-
takers of a General Hiftory of England. 'The Second Edition
Corre&ted and Augmented by . Nicholfon, Archdeacon (now
Bithop) of .Carlile. In Folio. Price 10+, ;

M. Fabij Qdintiliani de Inflitutione Oratovia Libri Duodecim,
Fuxta Editionem, que 1d Fidem trium Codicum M §S. &
Ofto ImprefJorum, prodiit € Theatro Sheldoniano Oxonii 1693.
Huic Editione accedunt Note Maxime € Neceffaria ¢ Turnebo &3
aliisy per Edm.Gilbfin, D.D. In O&avo. Price 7. :

Origines Ecclefisftice - Or, The Antiquities of the Chriftian
Church. Vol 1. In Two Books. Whereof the firlt Treats of
Chriftians in general ; their feveral Names and Degrees; of
Catechumens, Laity and Clergy. And the fecond gives an Ac-
count of the feveral Superior Grders and Offices in the Primi-
- tive Church, The Second Edition. j ;

Origines Ecclefiaftice : Vol. 1. Giving an Account, 1. Of
the Inferior Orders of the Ancjent Clergy, 2, Of the man=
ner of their Eleftions and Qrdinations, and the particalar
Qualifications of fuch as wefe to be. Ordain’d, 3. Of their
Privileges, Immunities and Revenues. 4. Ofthe feveral Laws
relating to their. Employment, Life and -Converfation, The
Seond Edition, ey \ 5
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Baoks Printed for R. Knaplock.

* Origines Ecclefiaftice.” Vol. I1I. 'Wherein is contain’d, 1.
An Account of the Ancient Afcericks, and the ‘Original of
Monks fucceeding them, with the feveral Laws and Rules re-
lating to the Monaftick Life. 2. An Account of the Ancient
Churches, their Originals, Names, Parts, Utenfils, Confe-
crations, Immunities, &c. 3. A Geographical Defcription of
the Diltri&s of the Ancient Church, on Account of its Die
vifion fro Provinces, Diocefes, and Parifhes, and of the firft
Original of thefe. 'The whole lluftrated with Cuts, Maps,
and Indexes.. ; ;

Origines Ecclefiaftice ¢ Or, The Antiquities of the Chriftian
Church.. Voli 1V, In Three Books. Giving an Account
1. OF the Inftitution of the Catechumens, and the firft Ufe of
Creeds in the Church. = 2. Of the Rites and Cuftoms obferv’d
jo the Adminiftration of Baptifms - 3. Of Confirmation, and
other Rites following Bapiifin, before Men were made Pa--
1akers of the Eucharift. By Fofcph Bingham, Re&or of Havant.

A New View of London: Or, An Ample Account of that
City. In Two Volumes. Being a more particular Defcripti-
on thereof than has hitherro been publifhed of any City in the
World. = 1. Containing -the Names of the Streets, Squares,
Lapes, Markets, Courts,- Alleys, Rows, Regts, Yards, and
Inns in London, Weftminficr. and  Southwark, &e. 2. Of the
Churches ;. their Names, -Building, Ornament, Dimenfions,
Benefaltors ; Monuments, 'Tombs, Cenotaphs, &c. defcrib'd ;
with thieir Epitaphe, Infcriptions, Motto’s, Arms, 8e. 3. Of
the feveral Coampanies ; their Nature, Halls, Armorial Enfigns
Blazoned, €c. 4. Of the King’s Palaces, Eminent Houfes,
.&e. of the Nobility, Houfe of Lords and Commons, &e. §.
Colleges, Libraries, . Mufeums, Repofitories, Free-Schools,
€Jc. 6. The Hofpitals, Prifons, Work-Houfes, &c. 7. Of
Foustains, Bridges, Conduits, Ferries, -Docks, Keys, Wharfs,
Plying: Places. for Boats, &¢, 8. An Account of about.go
-publick Statutes, Their Situations, Defcriptions;, &c. - To the
".wholeis prefix’d, An Introduétion concerning London in general;
its Antiquity; Magnitude, Wallsand Gates, Number of Houfes,
Jnhabitants, Males, Females, - Fighting Men ; its Riches.
Strength, Franchifes, Government, Civil, Ecclefiaftical, and
- Military, &c. Illuftrated with two Plans, @iz. 1. Of London, as
an Q. Elizaberh’s Time. 2. Asitis at pgefent,
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