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PREFACE

waTOTHE

R E A D E R

SIN CE Cn&om has made ica Pomt of Cm-

ly. to the Reader, as well as a fort of Or--

nameng te a Bogpk,, to; introduce it with fome
Prefatory. Diftourfe 4 I, fhall, endeavour to make. the.
following one as Tfeful asI.can, by difcourfing of
fomethidg by which - I may inform the Reader, at
the Gmeitime. that L pay him the ufual ‘Comple-
ment.

And tbm‘cfbre ag the Deﬁgn of the Enfumg Trea-
nfc, is-to explain the Nature.and Propertios, of one
parsicilar. Sars or Kind of PROJECTION ; ol
propofe here to explain, the Nature of PROJE-
CT. ION IN. GENERAL, -with its feveral Kjnds,
sid their- Ufes and Differences.one from another ;

and this; as far as the Bounds that are herc fet me )

wdl permit.. . .

- PROFEQT}ON, 4 tb& m;:fcppmn or Delmep:zon, of
an Ohc&'upm 4 Plane. . Ot xather ; "Tis the Figure,
markd or trac’d out upon 4 Planes by 4 moveable Line,
extended fram the EYE, as a4 common Pole or Ceptre,
0 the fe'neral Points of an Obje&.. Upon this "Ac-
count, 'tis called by fome, .by the Name of - SEC-
TION, and. that not 1mpti;>perly 3 for that F_ngure,

’
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Imiage, of Reprefentation of an Object upon a Plane,
which we call PROJECTION is no-other tha:
the SECTION of the Vifual €one, Pyramid, cytins
dgr, or Prifm, by the Plane on which the faid Fi-
gury is defignd.  It's caﬁfg undefftaod from hence

howsgrede -2 Variet of Prafeftion arifes, from the -

wvarious Pofitions, both of the Eye, the vifible Oy,
. and the Plane it felfi- That.as' t mult needs be
vaftly different, if the Eye and Plame continuing
their Sitfation, ' the Ol{;ﬁ chagies froly a diré® Po-
fition ‘to an obligue; fo likewifé it muft be; i the
~ Eye and Obje&@ remaining as they were, the Plane
Bé tnov'd from one Siuation to another.”” And: shar
oF the Plane, be between the Obje8 and he Eye ; the
" Projected Figure will be /efs, the nearer the Plane
is to the Eye, and the grewrer,’ the further off.; fup-
* pofing the Eye and” Obje&t to be fix'd, and the
Phine to move : As alfo thae the projeéted Figure

will be greater, the further. the-Eye- is:from the

Plane, and lefs, the nearer it is to it; fuppofing
the bea& tnd Plene to bé fix'd, and ’tbe:lye‘ to

move backwards or forwards, On the otherhand’; -

shat if ‘the Obje&y be besween the Plang &d the Byes
“Then the further the Obje is from the Plarie, the
bigger its ProjeCtion is;-and the nearer, the 4ofs 3
fuppofing “the Plane anid the Eye - to retain- their
-Pofitions, and the Obie& to move ; “or that'the fur
ther the Eye is from the Plane, the lefs the - Projec
&ion of the Object i5, andthe nearen, the bigger ;
fuppofing the Okjeft and Plane to retam, their Pofi
tions, and the Eye to move. : Coe
- “Thefe things are obvious, upon the drawing of
three or four ftraic Lines. And therefore paffing
this, I think it not improper to obférve in the next
‘Place, that we ought to coneeive a* Difference, be-
: ' tween

-
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ween the, PRO]ECTION, and the bare APPEAR-
. ANCE, of an.Obje& to the Eye. For thk Situation
of the Obje8y and of the Eye, commumg', the
APPEARANCE is @il the fame: But tho’ the Eye
and Obje& fhould retain their Pofitions, yet if the
Plane alters its Situation, the PROJECTION will
not be the fame; bus very different. So'that thefe
"Two arc not -entirely the fame; nor are the
‘Wards therefore to be uded omifcuoufly, as Terms
~ perfedtly equivalent, and J:: fignific one and the
fame thing. APPEARANCE depends oniy upon
she Relation: of - two things to.each other, oz the
Objedts and Eye: But PROJECTION befides thofe
Twe, takes in the Conﬁdmuon of a Plane, which .
befides a vaft:Varieiy in i felf, introduces a confide-
rable Differsnce between it-and the other, - Yet after
all 5 Projeftion is na more than Relatfoe Appearance ;°
thit is, fuch. as refults, from:this of that pasricular
Sltuatlon, of Eye, Obp&p and Plane, al
And tis this. particular - Confideration of .a. Pl.m
likewife, .that - diftinguifhes ebis Science, from what
we commonly call, SIMPLE or DIRECT' -OP-
'TICKS. For as thére, we confider Quaotities purely
as VISIBLE, .ot as the Oblc&s of Vifion ; 0 bere,
they ‘are confider’d, as Vifible, with Rejiw& 2018
cereain Plane, lying in this or that ;crtlcuur Pqﬁmn.
_ The diffarens Kinds ot Species of Pro;e&wq, muft
" be taken, from the various placing, euher pf the
017!8, thcnm’ ot thﬁ)g)" ) m l Gl
¢ That they ought not fo' be derivid fron&dlcal’a-
Gitions of the Olyed? ; is plain, : Becaufe, tho’ very
different Proje@ions will arife from hence, yet they -
~ -would be Lufinite ; even-as tany, as t‘hcrear; :Po-
: fmonsy lhat the ObJe&maybc placd iny, ..

- =

bz A  Befides;
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- Befidés; from a different POSITIOR, srifes %
different APPEARANCE ro the Eye> And fince-
Projetion, is only tranfcribing the Objed as it 4ps
pears ; we fhould thus, rather be projeéting fo many
Jeobral different Objeéts, than making the feverak
different Proje&ions of oneand the fame Obje&. * .
" Neither ought this Diftin&ion, to be taken from
the various Pofitions of the Plane, Which in general
can’ be but Three, vizy Pevpendicular, Paralel, ot
Oblique, to 2 Ray, let fall perpendicularly, fronr
the Eye, to the Obje&t.. -~ * - i
>Fidtrue, that there arife from hence, three very
different Projetions; and 2 Man may, if he pleas
fes, call them different Kinds of Proje&ions too :
But however, it would be of little Ufe or Advan-
_ tage to-diftinguifh them:: thus ;. nay it wouki be
(without far'E:: Limitations and Conditions) an
obfcure, doubtful and' ambiguous. Way. of . giving
an Account of a*ProjeCtion, to fay, Ir was fuch #
“one,y- that the primary vifual Ray, was at Right Angles,
oF Aot at Right Angles, to the Plancy on which the Pro~
- jeltion was made.” * T o
- A Man by this, might poflibly, in-many Cafes,
-underftind one Sort of Figure, when. in Reality, it
was quite’ another that was intended - . .
- Certainly the DiftinGtion of the Kjnds - of Proje”
&tion; ought to be taken from that Principle, and
that only, which will infer the moft compleat, com-
prehenfive, and eafily conceivable. Difference, be-
" tween the Members fo diftinguifh’d ; and that Prin-
ciple muft of neecflity be, the various Diftance of the
Eye. ‘ : T
" -‘Fhis takes is’ and accounts fer all';- and intre-
duces a clear and diftin@ Notion, ‘of Fhree Kiads
of ProjeGion, vaftly different from one anoger.
T R QL.
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Nor.can there, upon this Principle,poflibly be any -
Exorc than szeell;P?incc‘therc can bcpl?ut a threefold
Variety in that Article of Diftance, For the Eye.
may be fuppos'd, either to be Infinitely remev’d, or
Anfinitely near, (or in Contasl, as they exprefs it) or
£lfe at fome jus* and moderate Diftance. . :

Accordingly we bave (what the Writers of this
Science, bave call’d by the Name, of the) OR-
THOGRAPHICAL, STEREOGRAPHICAL,
and SCENOGRAPHICAL, Projetions: * Of each
of which, wefhall fpeak fomething in their Order.

In the Orehographick Proje&tion, we commonly
- fay, the Eye is g po’d to'be at an Infinire Diffance;
which is got to be underftoad f2riétly, but compara=
tively 05 or in a more rude and vulgar way of
Speccb, for an Immoderate or wery great Diftance, and
which' with Refpeto our Ordinary Views (which are
taken at fmel Diftances) may well enough be cal’d -
Infinite.  We may fairly reckon that to be an Ims
moderase %m;d in this Senfe therefore an Infinitc) Di-
ftance, when the Parts of an Obje&, which in rear
lity, bear 3 very confiderable Proportion to the
whole ; do notwithftanding difappear and Jie hid, fo
that we can’t difcern Exceffes and Defeéls, or make
Comparifons between them;>as we could cafily do,
At fome other Stations lefs diftagt from thae Obje&.

Ang therefore, this Infinice Diffamce we fpeak of,
is {3 far from confilling in Indivifibili, or being ons
~ poly Immente Diftance ; that it admits of a great
Latitude; nay is capable of Infinite Variery, accor-
ding to the Megnitude and Exeens of the .Objects
view'd or confider’d. That fame Diftance;. which
with Refpe to a very fmall Qbjet, may be Immode-
r¢re ang Exceflive ; With Refped} ta 2 Greas onc, may
be Fuf dod Modsrate enqughy.::Qr a. very- findll
P CF ~ Piftancey
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Diftance, in Comparifon to a minute Obje&t, may
" be immoderate; when a vaftly great one may be the
Contrary, with Refpect to an Objeét of proportional=
ly large Dimenfions, The Mom’s Diftance from the
Earth is propetly enough ftil’d Infinite, in Compa=
rifon to fome petty Meafures of Length and El-
ftatice, in common We here amongft us.  But yet,
it is not fo, with Refpet to the Semidiameter, of the
Terrefirial Globe. For we find (for Example) that
the - Appearances of Solar Eclipfes ate very dif-
ferent, at the very fame Moment of Abfslute ‘Time 3

to People that obferve them, from different Parts -

of the Globe : Which fhews, that the Semidiameter

- ofour Earth is far enoughfrom being as 3 Point, with
Refpect to the Diftance of the Eclipfing Luminary,
and does indeed bear fome conliderable Propartion
thereto ; and this Proportion is commonly exprefs'd
in round Numbers, by that of 1 to 60, However
this fame Semidiameter of the Terreftial Globe, bears
no fenfible Proportion, to the Suxn’s Diftance from it;

- which therefore is in-our Senfe, an Infinire Diftance.
Hence we take thé Sun’s Rayes as Paraflel, and de-
termine the Foci of them in Refralting or' Refleing
Glaffes, as for Rayes that are really Parallel ; and
. that without confiderable Errour.  We fuppofe the
Sun to enlighten Half the Globe of our; Earth 3
when as in Geomerrical, Stri@nefs, tis certain that
he enlightens more -than a Hemifphere, 'But then,
,as one and the farhe Laminary, enlightning one _anci
the».fame‘»s‘{b&iiwléﬁbdx which is £fs than that Lumi-
nary; Jenliphiens s Ib"s“ Portivn of ‘it (tho* ' al-
ways more !h'aﬁlaif’,é"qﬁ%!re)'at a greter Piftance,
than . it - does avia 24 Diftance ; fo upor’the Ac-
count of wn-Tmmederirely grear Diftance, berween
ghe two. Bodies 3 thc*\iﬂight,icd Part will approach
R v : fo
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fo near to a Hemifphere, or rather, the Exccof
the Enlighmed Part gbove a Hemifphere, will be:
’ fo.f‘ar diminifh™d ; that no fénfible Difference will
arife. o :
And this s the Cafe, with Refpe&t to she Sun,and -~
the Globe we_live on ; upon which Scare (tho’-
* it be not Matbematically True) we fay, that Half
she Latter is enlightned by the Former. So alfo,’
we take rhe Shadows of Equidiftant Gnomons, to be
Parallel to one anotber; avd Ry, that ™tis the fame
thing, whether Digls are plac’d on‘the Surface, or
at the Cemerr -of ‘the Farth; whereas rigoroully
Tpeaking, neither are, fior can, the Shidows of fuch
Gnomons be parallel (unlefs in one Café, when the
Gnomons-themfelves, are difposd parallel to the
* Plane, on'which the Shadows are receiv'd) nor are
Dials 'cka&, plac’d any where but at the Centrej
“where, and where only, the szile truly anfwers to
the Axis‘of the Globe, and the Planes themfelves,
to the Planes of the Greas Circles, which they re- .
prefent. - : o
But to proceed. It is upon the Account of this
fuppos'd Infinite Diftance of the Eye ; that all OR,
THOGRAPHICK Projefions are defign'd by
Parallel Rayes, Indeed in Nature, there i not;, nor
‘gan be any fuch thing, as Pasallel Radiation §
cither from a2 REAL, or FICTITIOUS, Radiant,
fuch as is an Ejye ;. but the Angles becoming Inde-
finitely Small, and therefore Infenfible, ‘when- the
Diftance is Indefinitely Gréat 5 we therefote take the
' Proje&ing Rayes in this Cale, as Parallel, and pro-
ceed accordingly. = oot
" * Frorn hence it Is, thatin PrajeCtions of the Sphiete
" this way, " all Circles both Great "and Smal, 'the
 Planes of which, are‘fior 'ac’ Right Angles, to thie

\
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_ Plane of that Circle, op which the ProjeQiop is

made ; do all fall into the Form of Elipfes, _
All lirtle Circles, as alfo all great ones, which,

" are perpendicular to the faid Plane ; (fuch as are'the

Egquatory Ecliptick and Horizom in -the Common
Analemma) are reprefented by firait Lines. Nor can

" there be any fort of Line, Circular here ; except

only the Periphery of that Circle, in a Line drawn
thro’ the Pole of which, the Eye is fuppos’d to be
plac’d, at an Infinite Diftance ; Or in other Words 3
the Circle we projet upon: as (for Example) the
Solfticial Colure,in the. Infirument juft now mention’d.

From hence likewife it is, that all Arches, be-
ing projected, into their Right $ines’; the Line of
Sines is of fo neceflary Ufe, in defcribing and folv-
ing Problems, by this Sort of Proje&ion, There

are miny Ufeful, and Noble Projeftions of the
Sphere, made this way; and particularly very -
-~ curious, (I won’t fay the moft pradticable) Conftru-
_ &ions of Dials 1o be drawn from thence. Yet it

muft be’confefs’d, that as the nice Defcription of
Elipfes, is a troublefome and laborious Pradtice’

~ 10’ there. is_an Inconvenience in that Refpe&, at-

tending an . Orthographical Projeétion, where -a
Problem requires an Elipfis to be defcrib’d 3 which

" fome of the very Fine ones do ; tho’ moft of the ufeful

"Vulgar ongs do not, but may be done by Right Lines
and Circlesonly, =~ ° _ . '
Nor (hould we omit.taking Notice, of that parti-
cular Inconvenience. likewife, in Orthographical
Projections, viz,- The extream narrowing and crowding
sogether of the Parts, toward the outfide ;- which is the
unavoydable Confequence of the Paralelifm of the’

. Rayg:s:dAs: common, Gegmesry will convince any
‘ane, chat divides the Circptplerence of 2 Ciscle ip

A

N to
‘;\‘. .
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w0 2 good Number of equal Parts, and draws...
Chords, thro’ the oppofite Correfpondent Poiats.

“This Sort of Prop&ion, by Parals/ Rayes, is.
very ufeful in other Cafes, befides that- of defigning
the Circles of the Spbere upon a Plane, for Aftrano-
mical Purpofes.. ~ : : :

~-In Military Archite8ure ; the Draughts of Forti-
fcasions, are made this way, not only with more
Eafe and Expedition, put with moft Convenience
and Advantagetoo, - S -

" Tn Civil Archite@ure, Orthography properly fig-
nifies the upright. Delineation of the Frons : Thus
Vitruvius. defines it, Orthographia eft Erelta Fronts
Imago, 1ib. 1, And by Front I prefume is commonly
intended, all that can be feen dire&@ly, at one fingle
View ; whether inward or outward, whether confift-
ing of one Plane only, or of more, But this is-a more
reftrain’d Senfe and Application of the Word ; for
it denotes in general, a Delineation or Defignation
by perpendicular Lines ; whiclt comes.up to the true
Purport of the Term sgloyeapin. And it is after this
way; that the Plans and Efevations of Buildings, e
ordinarily drawn. ‘ o ,

The Ichnography {or Plan) ex. gr. is an Ortho-

graphick Projetion, on the Ground Plane; or, .
‘which is the fame thing ; ’is the Se@ion by a -
Plane parallel to the Horizon. L

- The. Profile, is the.fame Sort of Proje&ion upon
a Vertical Plane, parallel to that, by which the Body
is fuppos’d to be cus through, Sometimes the entire -
Se@ion .it felf (in, which not only the bare out-
Lines, but alfo the Thicknefs of. the Wals appears)
1s reprefented this Way. - e e

All thefe Projections are defignd, by Perpendi-
culars let fll, from the feveral Points of the Qbje&,
A ) N : N ’ .lo‘
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to the Plane or Table, on which the Figure is ta be:
drawn, For which Reafon they muft all of them, ne~»
ceflarily be Similar to their refpetive Primitive Fir
gures ; being made (as they are fuppos’d to be) ont
Planes parallel to thole, in which the Originals,or Pri-
mitive Figures are conceiv’d to lie, Farther, tho' Haghe
~ and Thicknefs, may well be reprefented this Way ;
. yet there can be no Expreflion of Depth or Profun-.
dity. The Nature of the Proje@ion, will not allow

any Reprefentation of ¢his Dimenfion. However

(as Vitruvims intimates, Lib. 1. Ch, 2.) it my be
allowable to remedy .this, by Shading or Colouring
what is thus defcrib’d Orehographically upon a Plane ;
by which Means the Elevation and Depreflion,
and o the due Dittin&ion of Parts, may be exhi-
bited ; tho’ it can never poffibly be done, by the
bare Linecaments, or Geometrick Defign. ’

But to go on with our Difcourfe.

The S'lg'EREOGR_APHlCK Proje&ion, comes
next to be confider’d. This is that, which is faid
to be, Ex Oculi eontaétu, becaufe the Eye in this
Sgrt of Projection, is conceiv’d to be pofited, on
the very Surface of the Body or Figure to be projes
¢ted, And there is this particular Advantage arifing
from thence, viz. That, in the SPHERE, (about which
b Projeftion & principally converfant) all the Parts

gre [eparately and diftinftly reprefented ; and that there:

% o one Point (excepting that only where the Eye
is plac’d) whefe Brojeétion coincides, with the Projection
of another Point. For the Rayes drawn from the
Eye, to the Points of the Spherick Surface, will cut
the i’lanc on which the Proje&ion is made, each in
its own proper diftin&t Point, Indeed, in the Cafe
ot ‘Bodies, that are contained under Re&tilincal-
figur’d Surfaces 5 theve the Projeélions of feveral Points
: i o o wilt

o c=e m—— - -

——
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will be coincident with ome another, and that becaufe
of the Reilineal Surfaces; as if ex, gr. the Eye
‘were plac’d in one of the fo/id Angles, of either of
the Regular Bodies; the Proje&ions, of the feveral
Points of thofe Surfaces, whofe Angles compofe the
8olid Angle where the Eye is fix'd, will be coincie
‘dent with one another, becaufe the faid Points lie all
in frait Lines. But in the Sphere, or other Solid,
‘contain’d under a Curve Surface; it will be other-
wife. It is fram hence, that this Projection has its
Name of STEREOGRAPHICH ; becaufe not onl
‘the Ambit or Outfide of a Bedy is this way defcrib’d,
but the b segiopny the Solidity, or entire Content of -
jt: As the Geometry of Solids, is for the famg
Reafon called sspeopsrias o
To give the compleat and entire Figure, of a Body
thus on a plane Superficies, is the peculiar Property
of the Stereographbick Projeftion ; for neither the Oreho
graphick nor the Scenographick » canpaflibly do this.” -
Befides ; the Parts of the Projelture, in going ,
from the Centre to the Circumference, which in .
the Orthographick Proje&ion, are fo crouded toge-
“ther ; that they are the leaft fit for Ufe, where ma-
ny times they ought to be of the moft Ufe; thefe
here, aregradually augmented, and that with no very
exceflive lncreafe, till we come to a Hemifphere ;
‘after which they are indeed, more immoderately
~ augmented. R _
. But then (which is likewife not only a nable Pros
"perty, but a moft confiderable Eafe and Advanttﬁe
_in this Proje&ion, is, that) all the Circles of the
“Sphere, both §mail .and Greas {except thofe Great
_anes only which pafs thro’ the Eye, afd which are
. defigo’d by Right Lines) are reprefented here by
Cireles; and that as none of them elfe can be Li.im'a
incs,
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Lines, fo neicher can they be Elligfes} as they will

be (fome of them, both Grear and Litele ones) in
the Orsbograpbick ‘Projetion. Farther, - all Arches

~ being projected here, into their Semitengents ; thar
Lim%ecoé:es of as ftanding Ufe in rbisy as that of

Right Sines is jn the Orebograppick ProjeGion, . «

¢ Inverfe of the STEREOGRAPHICK Proje;

ion ; is that which is commanly call’d the GNQ-

ONICAL (as being that on which the ordinary
Defcription of Dials is founded.)

"1 call it the Iaperfe, of the. STEREOGRA-
PHICK, becaufe of the Reciprocal Pofitions of the
# Eye and the Plane, in thefe two Projetions. '

. For as ¢here, an Eye plac’d fomewhere on the
Circumference of the Sphere, projects upon a Plane
yaﬁix:ig through the .Centre; fo here, an Eye
Plac’din the Centre, proje&s upon a Plane, touching
the Surface of .the Sphere. Upon this Score ’ris, thae

“Arches are_here projefted not into their Semiran-

gents, ‘as in the other, but into theic Tangents,
* All Great Circles fall into firaiz Lines. '
" All Little ones, parallel to the Plane of the

- ’Prtge&ion, come into Circles; and the reft,”ac-
_cording to their various Pofitions, into the other
_Conical Se&tions. T
" This Projeétion, being not o vulgarly talk’d of,
‘as the reft; I thought it would not be amifs, to

give a little Explication of it here, in a Figure drawn
ﬁ;;; that Purpofe. (See Fig. 37.) ‘
~ Conceive the Sphere, whofe Centre is O, and

“which is touched by an lnfinite Plane -in A, to be
cut thro’ its Centre, and the faid Point of Conzaf, by
“another Infigite Plane ; by which Means, the Great -
_Circle which appears here, will be produc’d by the
Segtion of the Sphere ; the lnfinite Line DAG for

the
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fie Comnton Seion of the two Infinite Planes; and
the other Right Lines drawn i the Figure, will be
the common Seions of the Planes of the Cifcles-
of the Sphere, both Great and Small, by the afore-
faid cutting Place... -~ - oo
_ I’ plain that thé Greas Circles SX, QW, VR, &¢.
are projected. into Right Lines; as'dll pafling thro®
the Eye at O; 1f the Lisele one KI be parallel to
DG, then BE, is the proje&ted Biameter of a Circle.
But CE; into which Plis proje&ed, is of Neceflity,
the longeft Axis of an Ellipfis; and fo of all other.
kitele Circles, drawn' under the fame Conditions, -
. For the Triangles COE; PO, can never poflibly-
be Similar ; the latzer.being - evet an Ifofceles. . So.
that there can be vio fuboontrary Se&ion here; and-
therefore no /iztle Citcle, can fall into a Cireley if it
does not lic patallel to-the Plane DAG. Such a pro-
igious Difference, -does the bare fhifting the Place:
the Eye; in thefe. two Proje@ions make ; that
whereas in the -STEREOGRAPHICK, we have
nothing but” fubcontrary Seétions, in the GNOMO-
NICK, we have none at all. ) o
. The Circle LN will be' an"Hyperbo/sa upon the
Plane DG, which cuts the Side ON - of the Cone
LON, produced beyond the Verzex Q. - The Circle
HM will be 2 Parabols ; for Ifuppofe TOM to be
parillel to DAG.: And fo of thereft: A Man
may at Liberty determine the Pofirions of his littla
Circles, and {0 fee what SeGions th:ly will be,
when Gnomonically Pproje&ede 1 could fhew a
Method, fomething peculiar, -for defcribing thefe .
Curves ; but that’s not my Work here, and befides
thofe Practices are common énough; nay; ’tis as
common- now a-days for People to.do them, as ’tis
" for them, not to underftand one Word of the De«
_ . menftrations,
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tiionftrations. Thk fame Figure, wilt i:rve 1o
fhew the Grounds of anothet premty curious Spew
culation in thefe Matters; and that is, Wher
Conick Seflions are defcribed by ‘sthe Shaddows of the
St;l‘:: of Dul:, at any time of tbe Yeary in ax gwcn
Place. :

For fappofe VR the Axi of the World, QW the
Equator, LN fome parallel of Doclm:mn, DAG,
the Horizon of any Place, -

The Angle DEV is the Latitude, fuppofé =n De-
grees ; the prefent Ductinution WN = p Degrees 3
therefore the Angle NOF or NOR = go —p De=

. Now if » —or £ bor > go — p ; the
Shaddow of the'Gnomon ‘upon the Plane DF,
will at shet Time, deftribe a_ Parabola, H]perbalt,
or Elipfis; as is moft:obvious from the various cut-

ting the Cone LON, by the Dial-plane DAG.
H n were == 9o, the Setion becomes a Circle ; and
the Place whofe Horizon DG is, is the Pole it félfa-
This may be exprefi’d in particu, lar Examples, for
%a:rncular -Latitudesy and any Dial-planes at Lt-a

t

lr{ the 1aft Place of all, the SCENOGRAPHICK
Proje&tion comes to be confider'd. - This proceeds -
(as they fay) Ex Fufto € Moderato Oculi Inservallo}, -
the one of the other two Sorts of Prejedtion bemg
éx ComtaSlu, and the other ex Infimita chk die
Pantia,
- 'What this Fuft and Modmte Dnﬁance is, s not fo
eafily determin’d, though many have given their
Rules for the fixing of it. Indeed fpeaking Uni-
werfally, it is not determinable, in the very Na- .
ture of things: That being a moderate Diftance,
with Refpe@ to one Eye and one Objei?, which
,xs not fo, with Refpe@t to another; fo thac chere

can
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- ‘¢an be no"fertling that Point, but with Regard td
thafe Conditions, . - o

. This Proje@ion is of no Ufe, with Refpe& to
the Reprefentation of the Circles ‘of the Sphere:
('Tis wue, a Circlé:may be a Circle here ; bus
it muft be by fubcontrary Pofition ;-unlefs it ftands
parallel to the ‘Table:) But. *is of' moft admis
rable Ufe in defigning all Sorty of Solids and
Surfaces, Buildings, Walks, Rivers, Animals, and
in a Word, whatever appears in Nature, within the
Limits of a proper Diftance, And this it does the .
- gnoft to the Life, of any Sort of Projeion whatfo-
" . ever. ’Tis this Science, which teaches thofe pretty

Frauds in Vifion, which give us fo much Pleafuré,
and make us even fondg of being impofed upoti.
*Tis from hence that Painting, Sculptura, and all the
fine Arts of Imidation, dcrive - theit* Force and

&wa‘my‘ PRSP S NS
" 'And %is the Explication of this, ‘in Tis w‘ﬁ
tive Grounds aand Principles, as well asin all the
aecéflery Branches of Praftice, which Is the Defigd
@;Mk@!lwtlgc’!?maﬁ.fu o ‘;-f._.,‘.,..,d,;' S
‘"1 know there are many. large, .and, pompous
‘Baoks, written_on. this Subje® : In a great Part of
Aubich, the Authors have been free enough of “thei
. Examples, but toa fparing of their Demonfivations,
s e ew et Fave demontrcd ch o
thah they-haye (hewn the U of ; mor are therethoke
Wanting, who have juftly mix'd both the® tox

"t this litde Book, T would hope that the Mashe
matical Reader, may Gad both as much Demonftra-
sion, and as much PraBice; as may “enable him to
perform any Problem whatfoever, relating to thefe
}Kaucn, #n which the Strefs of the Solution is lto :

Ao - ie
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lic upon Geirmetrss and not upon bare Delincation:

. The Art of Colouring, is quite another thing, and for

is that of neat and curibus Drawing ; both which may
be in great. Perfeftion without the rigorous Masbe=
matical Part, as) the Mathematical Part may be
without them. _*Tis this Larser that ismy Bufine(s
bere in this T'reatife, which if it férves in any Mea-
fure cither to entertain thofe that'are khowiag: this

Way, or g inform thofe that are not ; I have ob¢ -
taind?.myEnd.ff-i B P L

. .
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Age 57. Ling 26. Read Prop. IX. In the Corollaries
xr. ‘o% Prop! XF and X1, "the- Figures referr'd to,* will
direct the Readerwhen to read M, and when O+ The
;eip,t:p_ﬂxi%mtmm to be in'ghe, Middle, p. 65,1, 13.
xﬁ. 12. From p. 6s. to Prop,:1V. p: 82. the No. of the
Scheme, is unity lefs than it’fhould be; From p.82, to
‘9o, the No: 1 right; ‘and frohn, p. 90’ to the End of the
ﬁok,'is defetive s béfore. ' Pag. 148. L 2¢v ‘dele; Al
She Height of the, Eye. Pag. 149, 7. dele by, [ Pag. ibid.
read 1 19; 20, 2], 22, thusy I_l\»eﬂ:{g‘bt:a[_ the Eye which
% [uppoféd 10" be unknown, we will denate by sbe Line H,
Bus what is chiefl) wanted, # that pavticylar Diftance of the
JZye, &c.- Pags bid at the End of 129, after the Words,
of N'to M add, viz. Forthe Eye’s Height will eafily be founds
svhen this Diftance s once determin’d;: Juft astis at Corol b
Prop. V. - Pag, 162. Line 2, for by thes, xead shat by,
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DEFINITIONS.

ERSPECTIVE is an ARF
which teacheth how to delineate
: , the true Appearances of Objecls,

, upon any Superficies, for any given
Difance and Hesghs of the Eye.

DEF I

The Perfpective Table, or Plane,‘is thaf, ‘
whereon the PiQure of the Obje& is form’d,

according to perfpective Rules.
. DEF. HL

The Geometrical, _or ground Plane, i
that whereon the Perfpesfive Table is {up-
pofed 1o ftand. ' :

_ " The Helglzt ¢f the Eje is a ‘Pe_rpendt- |
,cular lec fall from it, ta the Ground Plane.

B’ . D E F.u Vr

-
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DEFINITION V.,

The Di:/lame. of the Eye is a Perpendi; ,

. cular let fall'from it, to the Perfpettive
Table. A |
| DEF VL

The common Setion of the Perfpetive

Table, with the Ground Plane, 1 fhall call

the Ground Line (or Section.)
D E F. VIL

The Horizontsl Lige, is a Line in the
Table, Parallel to the Secfion or Ground
Line, and of the Height of the Eye a-
bove it. -
D E F. VIIL

The Principal Ray, is the Line let fall
from the Eye Perpendicular to the Table,
and therefore is equal to the Diffance of the
Eye from the Table. -

., DEF IX.
The Diftance of any Poing in the ground
Planc, from the Table, is a Perpendicalar let
fall from the Poin, %o the ground Lie.

DEE X

C ——— e e
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DEFINITION X.

Direé Parallel Lines, are fuch as cut the
~ ground Line or SeGion at R_ight Angles.

| DEF XL
Oblique Parallels, are fuch as are drawn
cutting the ground Line or Seltion, at any

oblique Angle whatfoever. =
DE P XIL

'Trapfverfe Lines, are thofe which cut the
Direlt Lines at Right Angles.

D E F. XIII.
Radial Lines, 1 call fuch as run up from -

any Points in the ground Line, to any Per-

fpeftive Facus, whetber the Point of Sight, .

or accidental Point, &c. |
"DEF. XIV.

By the Point of Sight, is underftood thae
Point in the Table, 1 whichall the dired
Parallels feem to concur. - How it is deters
mingd, we fhall {ee afterwards. ,

Bz DEPR XV,

~
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DEFINIT ON. XV.

" The Aecidental Point, is a Point which
* bears the fame Relation to fuch Parallels
as are oblique to the Ground Line, as the
Poimt of Sight does to thofe which are per-
pendicular to jt: That is, as the Point of
Sight is that in which all the direg Paral-
lels feem to concur ; fo in like manner,
the accidental Point, is that in which atty ob-
‘lique Parallels do appear to the Eye to meet
and unite. So that tho’ (ftri&tly fpeaking)
 there be but one Point of Sight 5 yet, there
are innumerable accidental Points, even as
many, as there are different Degrees of Ob-

liquity, in which the groundLine or Section,
may be cut by the foremention’d oblique

~ Parallels. o
o D BE F. XVL~

" The Point of Diftance, is a Point in the
Horizontal Line of the Table, determin’d

~_therein, by laying off from the Point of

Sight, either way, the Eyes Diftance from
the Table. ,
'DEP Xvil

A Point of Incidence, is a Point in the -

ground Line, determin’d by 4 Perpendi-
cular, let fall from any Point in the ground
Plane, thereto. - DEF. XVII
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DEFINITION XVII.

The Perfpe@ivé of any Point, is there,
. where a wifusl Line drawn from the Eye
- interfeds the Table; or ’is the Interfe-

&ion of the Plane of the Table, by a vifual
. Line drawn to that Point: -

DEF XIX,

‘The PerfpeCtive of a Line cither Strais
or Carve, is the common Se&ion of the
Plane of the Table, and the vifual Super-
ficies' (whether Plain or Curve) whofe:
Bafis is the aforefaid Line. '

" DEPF XX ‘
The ‘Pérfpe&ive of ahy Plane Figure,
Rettineal, or Carvilineal, is the Se&ion of
the Cone or Pyramid (whofe Vertex is the

Eye, and Bafis, the Figure propos’d) by -
the Plane of the Table, -

D B F. XXI

The PerfpeQive of a fv/id Figure, ‘is the
Aggregate of the Perfpeltives of all the
Planes (whereof that Solid is compofed}
aptly and truly fet together, upon the .
. Plane of the Table, —~ | DEF, XXII,

3,
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DEFINITION XXIL

The Optick Angle., under whiéh any"

Obje& appears, is that which is compre-
hended under 2 Lines drawn from the
Center of the Eye, to the two Extremities
thereof. ' :

. According as this Angle is bigger or lefs,
fo we commonly fuppofe things to appear
bigger or lefsto us. And it 1s moft cer-
tainly true, that they do fo, in Varieties
of Cafes: But that they do fo in all Cafes,
is as certainly falfe. As generally as the
Rule paffes amongft the Opricians, it is not

~ univerfally true, that an Obje&t which is
feen under a bigger Angle than another Ob-
ject is, does therefore appear bigger to the
. Eye. And this will be fufficiently made

out, by the following Demonfjration,

- which i1s Experimental and Osular.

Suppofe that there were placed at A,
(Fig. 2.) the Eye of a Speftatour, in fome
dong Roons or Walk ; the Eyes Height being
A B, and BK the Walk or Ground Plane,
parallel to the Horizon. Let the Heighth

. of the SpeQatours Eye, viz. A B, be laid
off in the Ground, from his Foer. 4t B; ta
N ; fothat BN = B A, Theén fincs ABN
= ¢o°, ’tis plain that BAN —= BNA ==
- 45°% Therefore BAN » NAL N AY,

NAK,
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N AK, orany other Angle, comprehen-
~ ded between the Horizon BK, and a Ray
drawn from the Eye at A. But it is plain
in Falt and Experience, that the Diftance
B{N fhall not appear equal, or'bigger, but
lefsthan NI, NV, NK, &~. in the Ho-
- rizontal Line: And yet BN is feen under
~ a bigger Angle than any of all the Di@t-
ftances, N I, &c. , o
Therefore it is not univerfallj and abfo-
lutely true, that every Obje& which is feen
under a bigger Angle than another, does
therefore appear bigger than that other Ob-
je&t does, Q. E.D. |

" COROLLARY

| Therefore neither is it univerfally true,
- That Objects mast be feen under equal Angles,
in order to their appearing equally Big.
For here, the Diftance N1 ex. gr. ap-
pears as big to the Eye, as B N does, and
and yetthe Angle N A I, is much /fs than
- BAN. Nay, (according as the Diftance
- istaken) NI fhall appear prodigioufly
bigger than BN; tho’ the Angle (asis ob-
ferved) be ftill demonftrably lefs : So that
there is no Doubt of the Truth of the Co-
rollary. o
And thergfore I muft fay farther, That
fince this Rule (of Objects appearing equally
B4 - Big,
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Bigg, which are feen ander equal Angles) is
fo‘ff;quently-madc ufe of in moft Books of
diret  Opticks, and fo many things are

groundcd upon it, as we find there are 5

- an accurate Enquiry ought to be made, in

what Cafes it holds true, and what not. In

~ the mean time, I fhall offer a few things

- the Parts veiw’d, licin equal Circumflances -

concerning it, which Reafon and Obfer-
vation. together, render me pretty well
fatisfied of the Truth of.
. I. That the Rule holds true, when it
Ipeaks of Spaces or Intervals, taken in any
Line, on each fide 4 Perpendicalar, let fall
from the Eye to the [aid Line, and equally re-
moved from that Perpendicalar, o

2. That it is true likewife, when it fpeaks

of Lines Parallel to each other ;and which lie -

in fuch a Pofition to the Spetatour, that a,

~Line drawn direitly formards from his Foot,

croffes thofe Parallels at Right Angles. Let

of Diflance, from this Crofs Line ; and then,
fuch Segments of thefe Parallels as are in-
tercepted between vifual Rayes making equal
Angles, ‘will without doubt appear of equal

- Bignefs, when furvey’d witha free Cait of

the naked Eye. -

3. That the Rule is always» falfe, when -

it 1s apply’d to Spaces, taken in one and
the fameRight Line, one and the fame ways
by which 1 mean, only their being taken op

L. - ———— e e e o
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“one and the [ame Side of a Perpendicular, let

fall from the Eye. Thus for Example, it
was in the Cafe of the Demanftration pra-
duced : And it would be the fame, if we
were to look in Breadth or Height, as welt

' asin Lesgth.

I do not exclude other Cafes, befides thefe
. which I have mention’d, from being In-

ftances either of the Truth or Falfehood of -
the Rule. Thefe are only fuch, as are the
mpoft common, and the moft cafie to_be

try’d.

SCHOL. I To the Preceding De--

finitions. -

- Tho' the Perfpe@ive Table may be
plac’d in warious Pofitions, with Refped to
the Eye, or Ground Plane,whereon it ftands,
yet it iscommonly imagined to be perpes-
cular ta the Ground Plane ; this Pofition
being of all others, the moft ready aid fami-
liar to ws. Tho’ we fhall thew in the enfu-
g Part of thisTreatife, how the Rules of
drawing Pieces of Perfpe&ive, upon Tables

Perpendicular vo the Horizon, may be ac- .

-

commodated to Tables, iz any other given .

Pafition whatfoever.

In like manner, tho’ we may conceive
the Appearances of Obje@s, to be deline-
ated upon Curve Superficies, whether Con:
~wex o Coscave, as well as on flas or plain

. " . Superficies 3
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Superficies; yet for the fame Reafon as
before, the Perfpe&wc Table is moft com-
monly taken tobe a Plane. -

'SCHOL IL

Hitherto we have only mention’d fuch .

Lines (amongft the Definitions) as lie in
the Horizontal, or Ground Plane bemeath
the Eye. But as we may conceive an infi-
nite Number of other Planes, ex. gr. Ho-
rizontal ones sbove the Eye, Direc¥, De-
clining, Inclining 5 and fuch asdo both De-
cline, and Recline, or Incline together 5 fo
the various Sorts of Lines which may be
drawn in thefe Planes, are alfo to be con-
fidered, and will all fall under the Gene-
ral Ralﬂ:, hereafter to be deliver’d.

EXYPLICATION totheforegomg
‘ Definitions.

F,% 1. W K L the Geometrical or Ground

lane.

‘AB DC the Perfpelive ‘Plane or Table.

- H the Place of the Eye.

" PH the Heighth of the Eye, = EF m
the Table.

HE the principal Ray, or Dzjlmce of the
Bye from the Table, which is = PF
in the Ground Plane.

D Y,
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" DY, Cn, OT, yS, dire& Lines.
VW, XZ, Two tranfverfe Lines.

E the Point of Sight. s |
mR, rs, tU, M Q, oblique Parallels.
Dt Ma OF ymrdC, the Se#iom or

ground Line. - !
Pn, a Line from P parallel to the oblique
Lines tU, M Q. o .
P d Parallel to the oblique Lines mR, rs,
fAGE g BL, the Horizontal Line.

H G, a Linc from the Eye parallel to P n.

Hg, a Line from the Eye parallel to Pd,

G, g8, the accidensal Points, relating to. the
oblique Parallels =

tU, MQ, and mR, rs, refpeQively.

PROP. I

The farsher Payallel Lines are produced from
the Sight the nearer they feem to approach
to eash other ;. provided the Eye be

placed any where, between the faid
~ Parallels,

~_ This is true, whether the Eye, be in the
« Jame Plane, with the Parallels propofed, or

Whether it be raifed above, or depreffed be-
low them, | ‘ o ‘

1. Let the Eye at A; be placed in the
Jame Plane, with the Parallels BK, R M,

A D T
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CONSTRUCTION.

- Draw DC, LI, MK, &¢. Perpendi~
cular, as alfo A Q Parallel to the Lines
BK,RM. .. LU

DEMONSTRATION.

The Als LAT, MAK (whofe common
Vertex is A) have the Bafe LI — the Bafe
M K; but Perpendicular AQ > Per-
pendicular AP (by- Hypoth.) therefore
Angle MAK < L A], therefore MK ap-
pedrs < than L 1, and the Parallels appear -
nearer to each other in the Points M, K,
thaninL,I. Q.E.D. ~

2. Let the Eyeat B, be place& above
or below the Plane, in which the Parallels
AH, DK, are drawn. (Fig. 3.)

CONSTRUCTION.

- Crofs the Parallels, with the Perpendi-
cular Lines AD, EG, HK, &¢. From
- B, let fall B C perpendicular to the ground
Plane, and carry out the vifusl Rayes BE,
BG, BH, BK. FromC, draw CI Paral-
~ lel to AK, D K; and the’ the Lines BC
and C I, conceive a Plane to pafs, whefe

common,
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common Seftion, with the Grousnd Plane,
will be that fame Line C1; and with the
two vifual Planes, will be BF and BI.
Laftly, }:)in the Points C and K, witha .
Right Line. _ o |

DEMONSTRATION.

Becaufe (Conflr.) BC is Perpendicular
to the Plane ADHK, therefore 'the AL
BCI, BCK are Re&angularat C.; far-
. ther, fince (Conftr.) IK is perpendicularto
CI, therefore the A! CIK is alfo re@an-
gular at I. ‘ o

Therefore, BKY — CK? 4 BCs —
Cli+ IKY +B€r=1IK3 4 Bli. So
that BK3 — [Ke + B I, Therefore the
Angle BIK is a Right onesand therefore
. BIH is a Right one, After the fame manner,
it may be demonfirated, that the Angles

BFG, BFE are Right ones. Therefore,
in the Re&angular Triangles, BIH, BFE, "
becaufe ¢he Bafe HI —= EF (Hypoth.) and
BI > BF (for by Hypoth. €I > CF)
therefore {hall Angle EBF > HBIL )
- Por the fame Reafon, GBR > KBI.
"Therefore, G BE > K BH. Therefore the
- Parallels feem nearer to each other, in the
Points H, K, thaninE,G.” Q.E.D.

 COROL.
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. (Big. 2.) Let the Parallels be R M, AQ,
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COROLLARY L

It is certain therefore, that Lines which
are really Parallel, cannot be feen Parafel,

For to be feen Parallel, they muft ap-

r Equidifians in all their Parts ; whereas

we are affur’d by the foregoing Demon-

ftration, that they feem continually to ap-

proach each other : That is, they appear

- Comverging.

COROL. IL
~ Paralllel Lines ;adeﬁpitely prod;lc’d, will

ear to the Eye, to meet sn a Point ; be~
caufe the Optick Angle, fabtended by the
Interval or Diftance between them, at that

* Indefinite Prolongation, will become Iz-
 fenfible, or of no Quantity in- a Phyfical

c.
PROP IL

The Rate at which Parallels feem to
converge, is determin’d by rhe Reci-
procal Proportion of the Tangents of the

tick Angles, to the Perpendicniar Di-
ances of the Eye from the {4id Parallels.

1. If the Eye be in the fame Plane:

and
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and the Eye at A,and the Rgyes AM, A L,
AQ, cut the Lme DC, in’F, E, 6, re-

Apettively. -

- From Similar A* AMQ, AFO,

v AO:AQ::FO:MQ, ,
From Similar A* ALP, AEO,
AO:AP::EQ:LP, .
Therefore AQ: AP:: EQ:FO; |
But EO: FO:: T,EAQO: T, FAO.
Therefore AQ: AP :: T EAQ: T, FAO.
© QED- T TR -

2. If the Eye be out ‘of the Plane,
(Fig. 3.) let.the Eye be at B,.the Parallels
- AH, CI, and the vifusl Rayes, as before.
In the ReQaogalir AlBTH, L
BI:HIL:R«T,HBY, -~
In the Re@angular A\! BFE,
BF:EF::R4:T,EBH,
Therefore BI<BF :: T, EBF : T,HBI.
QED. TR

CoROL L

Hence we fee how the wifible Magnitude

- ofan Obje&t increafes or decreafes, in its
varieus Approaches to, or Removes fiom

the Eye, oz, thus, That the apparent Dise.

mieserss are reciprocally as he Jg’lmcu from

the Eye, CoT
: ' C 0 R O_L' IL
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. COROL IL

The Eye, in the fame Pofition, looking
af the fame Objet; removed to various
Diftances, EF, H1, thereis 4 /ef5 Propor-
. tion, between the Tangents of the Optick

Anéles, when the Eye 1s placed above at B,
than when it is below at C. o

CONSTRUCTION.
_ Draw F L Parallel BL o
. DEMONSRATION.

T,ECF:T,HCI::1C:CP, by Ne. r,
1C L FC‘ICI:“ :: IB : LF, by Similar A\l BIC,
Therefore, T,ECF : THCI::IB :LF.
But T, EBF :'T, HBI:: IB :BF, by Ne.2.
And IB:LF > IB:BF. Therefare,
T,ECF: T,HCI> T,EBF: T,HBI
- Q.E.D. L o

COROLLARY IL

- Parallel Lines feem to m’wrge fafter,
toan Eye pofited in the fame Plane” with

them, than to an Eye raiféd above, or de-
prefled below that Plane.

: o " : SCHOL.

/
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, SCHO L. |

In arguing here upon the Appeararices
of Parallels, we have taken the Truth of
the old Maxim for granted,That 4 Space feen
under 1 lefs Angle, appears lefs, and under &
bigger, greaser. And I believe the Cafe is
fo plain, that there will be little Difpute

- about the Truth of it here.

PROPOSITION. IIL

If the Eye be [eated amy where withoat the
Parallels, they will [eem to go farther
from each other (or their Intérvals to
widen) o 4 cersain Term of Diftance ;
and_after that, comtinually to approach -

- each other, _

CONSTRUCTION.

Let the Parallels LA, KC, (Fig. 4.)
whofe Diffance E G, is bifeted in F, and

and FQ_drawn parallel to them. Let the Eye

be at D, in the Line EG produced. Upon

- the Center P, with the Radius F D, ftrike
" the Circle DIH. On each other Centers,

as M and B, taken at Liberty in the Line
RF, and with the Radii MD, BD, ftrike
other Circles ; the Pfomer of which, ima- -
gine to cut the Parallels in the Points

L, K; and the /atter, in N, P. Itis plain,
that the Lines, LK, NP, fhall each be

C equal
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equal to EG. For fince the Centers M, B,
are taken in the Right Line B R, which

Line perpendicularly bile&ts EG, in the Point
F; it is evident that the Lines, joyning the
Tnterfeétions of thefe Circles, with the Pa-
rallels, wiz. IH, LK, NP, fhall be fo
many equal Chords, in thefe feveral Circles.
Draw the Lines DI, DH, DN, DP,

DL, DK.
DEMONSTRATION.

Becaufe the Angle DFB isLr, there-
fore inthe Al DFB, the Side DB > DF.
So in the Al DF M, for the fame Reafon,
DM > D B. Therefore the Circles, whofe
Centers are B and M, and Radii DB, DM,
aregreater than the Circle, whofe Center

is F, and Radius DB. Since therefore
the Chord IH = NP = LK, and the
Circle DI H is the leaft of all the Circles 3

~ alfo the Angle IDH fhall > NDP, or
LDXK. And therefore the Parallels appear
fartheft afunder in IH, and from that Limér
feem to approach to each other, both ways,
wviz. onone fide towards NP, and on the
other towards LK. Q.E.D.

|  SCHOL.
As it has been fhewn in fome Inftances,
that Lines which are truly and friitly pa-

rallel, will feem not tobe Parallel ; fo it
- may




. the Point, whtire the Lines st duced,
Dweel ope wnethers; and laflyy shetwo Points of
ot R C

S . e e T e

1

L 197]

inay allo be thewn how, and in whas Cireuns.
Samces, Lines which are really not Parafled,
may yet appear either Parallel, or elfe &
Parallels, For we muft take Care here,
aot to ¢onfound together two Notions,
which in the Nature of Things are very
different, viz. being feen #s Parafels, and
being feeh Paraflel. For two Lines to be
feen Parallel, is for thofe Lines to appear-

equally diftant in all their Parts (as was _
hinted before, at Cor. 1. Prop. 1.) But for
two Lines to be feen s Parallels, is for
thofe Lines to appear, after the manner of
Parallels,or to appear as Parallels ufe to appear;

" that is, to feem inclining and converging

towards.each other, afterithe manner that
fuch Lines feem to do. Thus ’tis demon-
ftrable, that two Right Lines, which are not
parallel ta-each other, may yet appear to
the Eye, (difpofed at -acertain Diffance and
Pofition) as Parallel Lines ufe to appear.
For if thofe Lines be prodaced, till they con-
cur, and the Anglecontained between them, be
bifected, and the bifeting Line be croffed ar
Right Anwgles, by two Réight Lines, termina-
ting on:each Hand, 1n the converging
Lines firft given ; thew a Circle being defersb’d,
about the Trapezinm . thus form’d, and.two
- Lines vo towch -¢this Circle, being drawn from
%ﬂ produced,

2 Contalt
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Contaét being joined by 4 frait Line': The Di-
~ ftance’between the Posnt of Concourfe afore-
mention’d, and the Point where the Line
joyning the Conmtails ; crofles the bifecting
Line, is the Diameter of 2 Semi-Circle,
which will be the Locu#s requit’d 5 or fuch,
that the Eye- being ‘placed in any Point
thereof, the given converging Lines fhall
appear to it, «s Parallels would appear, The
Analyfis of this Problem, evinces, That the
Locus is a Cércle, as alfo how it.is to be con-
. fracleds but as the thing it felf is not ef-
- fential to my Purpofe, fo neither is this
a proper Place for fuch Enquiries. =~
Again, it might be thewn, in like man-
ner, how two Lines not parallel, one be-
ing a Right Line, and the other a Curve
may, notwithftanding, appear Parallel, or
equidiftant in all their Parts.  For if &
frait Line be drawn in a Plane, and fome fixed
Point saken thereiny as a Pole or Center, about
which, the [aid Line revolves, keeping fbill in’
-the fasd Plane, while, at the [ame time, an-
-other Right Line making any*oblique Angle,
with the Plane, revolves about the [ame Point,
defcribing thereby a.Conisal Surface : alfo if a
~Second 'Plane be conceived to be drawn,
either Perpendicalar or Oblique to the former
Plane, by which Means, fome one or o-
- ther of the Conick Sections is produced, then
“tis demonfigable, that to the Eye, pofited

| | in
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in the Pofe. (which is alfo the Versex of the
Cone) all thofe unequal Intervals, contain’d
between the Conick Curve, and #hsr Right
Line, which is the common $e&ion of the

- two aforefaid Planes, | will appear of equal

Bignefs, -provided the common Se&ions of -
the Planes of Vifusl Rayes, with the Second

Plane abovementiond, be all Parallel on¢ to

another. N. B. When .the Second Plane.
is  pexpendicular to theiFirft, the Curve
form’d, will. be an Kyperbola ; when- 0b-

 lique, a Pargbola, of Efipfs. .7

S PROP IV, T
Al-Plages feqted above, the Eye,. ﬁt:b;; 10,
ink the more downwards, the further the
are produced : Thofe that are below the
Eye, feem 10 vife.upwards 5 thofe on the
Right Hand to approach to the Left, and
~ #hofé on the Lefs, tothe Righs, . - -
. "CONSTRUCTION. -

Let the Eye be A, (Fig- 2.) its Heighth
A B, a Plane above the Eye R M, a: .;P%ang
below the Eye B K,. the T4ble DC. Draw
the Rayes AL, AM, AI, AK: Then
fhal] the Points L, M, appear in E,F, and
the Points ,K, in G, H,. .- .. .
DEMONSTRATION, .
. IntheRed&angle TrianglesKAL,RAM,
whofe Bafe B A is Common, the Perpen-
- | C3 dieulap
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dicular;, RM > R L, thercfore the Apgle
R AM> R AL, thetefore A M falls with<
ost the Line AL, and therefore cuss the
Table.DC in a Point B Jower than: Ev
"I like Maaner, it will be proved that
the Point K-appears Higher -in the Table
thaw I, e o
- And fo it may be prov’d by the fame way
-of:arguing, That Planes lying on the right
Hand of the Eye, ifeem to apptoach nearer
and neafer to the Lefz; as thofe alfo on the
Left, to approach tp:the Right. "\ :
For we need only to fuppofe the Eye A,
to be plac’d between. two Planes, as BK
- on.thi¢ Right,and R M on the Left. There-
foré*,"_(%tl Q.E.D, IR

v SCHOL . -

. The Truth of the Propofition may o
therwife thus appear. Siace any ;vifible
Point gs M, appears not to theEye in the
fime:Phac that i really’is in, butin fome
dd‘lé'r}[’{‘ag:\c in the fatic Ray, 4 M, neater,
as 4t IV oo likewife, fince the Point 7, is

not feen 1t 7T, but fomewhere nearer, as:
oot :ﬁnpﬁ“tﬁis:i Xeafon, the ‘Spate' TM
fhall ag%ar in# s that «i§, faling down-
- nm'ds’.' PP S O T A S
- “And forthe fime Reafon, theSpace 7K,
fhatlafipedr in sS;rifing upwards towards
theBje. v ' Bat

1S
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But tis to be obferv’d, that asthePoints
L'and I, are not feen there, but fomewhere
nearer in the faine Rayes 4L, and 4 I fo
confequently the Space L M, cannot appear
in LN, nor IK in IS, and therefore the
Reprefentation of the Planes L M, I.K,
..cannot be the Lines Ln Na, Is ix, as
they are here drawn from the Points L and
I: Becaufe, Ifay, the Points L and I, be-
ing not feen where they are, but-nearer to
the Eye 4 ; theLines Ln Nn,Is S s, ¢an-
not begin at the Points L and Z, but at
fome other Paints between them and the
Eye 4. As for the Species of thefe Lines,
it’s manifeft they cannot be ffrsi¢ Lines,
but Curves,approaching contisually nearer
and nearer to the Line 4 Q produc’d,

Which Line 4 Q. will be asa'common
Alymptote to them.

‘The Natare of thefe Lines is to be de-~
termined by Obfervation and Experiment ;
namely, when it fhall be determined ag-
what Diftances the Points T, M, do ap-
. pear in the Rayes AM, AT, from their
trye and real Places; that is, how far the
Points n, N, &«¢. are from the Points
T, M, &«. R s

From the Propofition before demon-
firated, we may fee-the Reafon of feveral
Appearances, which are very commo:.”

. L LAY . .



[ 24 ]

COROL L

The Floors and Pavements of Buildings
(efpecially thofe that are very long) feem

to rife upwards, towards the Eye of the

Spe&tatour, that enters them.

COROL IL

For which Reafon, in Churches, es. gr.
the Pavement, in going from the Daor,

towards the Altar, need not  be raifed a-

bove the Level, {o that a Perfon fhould
‘continually afcend in approaching towards
the Latter, from the Former: Becaufe, be-
fides that there 'is already an Afcent,

- which proceeds from the Principles of Op-

ticks 5 which therefore ought not to be
made yet more confiderable, by an aGual

Elevation of the Floor; there would be this

farther Inconvenience, in raifing it above
the Level, wiz. That the Orders of the
remoter Columns, being therefore neceffa-
rily fhorter than.thofe nearer the Eye,
they would be fo immoderately fhortned

in the Appearance, as to offend the Spelta-

tor’s Eye very much at his Entrance,

 COROL. IL .

_ Thic.Roofs nd Cilings o Buildings, ap-

pear gradually to fink down towards the

Eye. 7 CORQL. IV,
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COROL V.

And therefore, any Roof. or Contignation
ought to be fo much the Higher, by how
much, the Ares which lies under, extends
it felf farther in Length. o !

For otherwife, at a cgnfiderable Di-
ftance, it would feem to hang down upon
the very Ground it felf, RS

COROL. V.-

Long Rowes of Columns or Pilaflers,
Trees, Walls, and the Sides of Buildings,
contratt themfelves to the Eye, and feem
to grow narrower and narrower.

COROL VL °

And for this Reafon, in order to make
Profpeits of this Kind truly pleafing and a-
greeable ; Care fhould be taken, that the
Breadth or Widenefs of them, be duly pro-
portion’d to the Lexgth they are-defiga'd
to be of. o ,
SCHOL

- AMan may at any time e'.xperimfent the
Truth of the foregoing ("Zorol]aﬁies, in‘a
long Portico or Piazsza, adorn’d with Or=
A e ders
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ders of Pillars. There he may fee, how
the Pavement {cems to rife, the Roof to fink
down towards the Eye, and the Side-walls
to incline to sach other; and all vergin
to a Point : which Phznomenon was mo

accurately defcrib’d by the Philofophical -

Poet, in thofe excellent L.ines.

Porticus «quald quamvis ¢t demique duttu
Stanfque in perpetuwm parsbus [uffulta Co-
lumnis,
Longa tamen in parte abfumma cum tots vis
 detar, :
Paulatim trabis angufti faftigia Coni;
TeQa Solo. jungens, atque ommia Dextera
Leevis, .
. Donicum (ox Donec) in obfearum Coni son-
~ duxit Acumen.
» ' : Lucret. Lib. 4.

COROL. VIL

- The Capitalls of Pillars appear inclining

downwards, and the Pedeffals rifing up- -

wards; .
) COROL.. VIIL

The Horizon appears higher, than it

really is.- For, becaufe of the immode- -

rate Diftance between it and the Eye of
the Spelagor; it feems to be of an equal
a  Heighe
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Height with the Eye it felf. And there-
fore every SpeQator has a different optical
Hoyrizon, according to the different Alri-
tude of his Eye above the Plane of the
real fenfible Horizon (which is a Tamgent
to the Surface of the Earth, in that Point
where the Perfon ftands.) -

COROL X

' Por the fame Reafon, the Convex Sur-
face of the Ses, to an Eye placed thereon, -
appears diffcrently Protaberant and Curv'd
from what it is in it felf.

. ..COROL, X ,

Jt follows likewife, that if a -Row of
Columns (ex.»?r.) all equal in ‘Height, -
and Perpendicular to the Horizon, were
difpos’d in Order beseath the Eye; thofe
~ which are the remorest, would appear to be

,legdwp higher, in Proportiop, : than the
reft: T j - .

But if they were difpofed above the Eye, -
thofe which arc the ‘7emore#, would feem
to be more fuxk or aepreffed, than the pearer
ones, . - -~ -
- For by the Propofition, this is true ofany -
Points (in thefe Magpitudes) which are ter.
minated in the fame Horizental :Line;
therefore; it is true of all Points'in them,
terminated by Hprizontal Lines;. that is,
of the whole Magnitudes themfelves. .
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From this k# Corollary, arifes another-
~ Confideration which deferves Regard, viz.
- That Superficies, which are exallly plain and
level to the Forizon, plac’d ex. gr. abovethe
- Eye, muft neceflarily appear funk in and
hollowed. L C
. This infers the Reafon and Ufe of thofe
Scamilli, whereof Vitruvius peaks, .3s.a
Remedy to prevent fome unpleafing Ap-
pearances, in a piece of Architectare. Stylo-
batam ‘jta éoipar‘te't exequari-uti habeat: per
medium adjectionens per Scamillos impares s
f exim ad Libellam ‘dirigatar, Alveolatus
oculo videbitar. - Vitrav. Lib. 3. Cap. 3. ©

- The fame’ Confideration is_likewife of
ufe in the fhaping of Images and Statues,
which are to be plac’d ac confiderable
Heights above the Eye. For a Figure
which fhews all the exa&t Symmetfy and
Proportion, in the World, to the Eye, at
one Elevation or' Diftance, will perhaps,
lofe all thofe Charms, and become down-
right ugly at another. So that in thofe
Cafes, re is toconfult and fee, what is to
be Added: orTaken away ; that the'great Ends
of Beauty-and Pleafure may be provitfled
B 1ory

i
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for, accordingto the Natare and Gonditions
-of the Place from which an Object is to be
viewed. ,

Alia enim ad manum Species effe videtur,
alia in excello, non eadem in conclufo, diffi-
milis in aperto; in quibus magni }{dia’i est:
Opera, quid tandem faciendum fit. Vieruv,
Lib. 6. Cap. 2. _

And again, Cum ergo que [unt vera; falfa
wideantar, & nonnulla aliter quam [uhit oculés
probentur ; nom puto oportere effe dubium, quin
ad Locorum Nataras aut Necelfitates, Detra-
&iones aut Additiones fieré debeant : fed ita
ut-nihil in his operibas defideretur. N

It was owing not only to Knowledge in
1n Sculptare, but to Skill in Proportions, and
efpecially to the Knowledge of Optical
Appearances, and the Rea.fgns of them;
that the celebrated Phidias, at once fur-
priz’'d all the. People of Athens, and tri-
umphed over Alcamenes, who was his Ri-
val, for Pame and Glory in the Art of
Carving, - = . '
‘The STO R T we have in Tzetzes, Var.

Hifter. Chil. 8. Hift. 193. '

¢ THough thefe Perfons were both
¢ of them excellent Statwaries, yet
¢ Alcamenes underftood only the Mechanick
“ fervile Part of his Art; whereas Phidias
: . " ¢ being.
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¢ being well feed in Geometry and Per/pe.
¢ #ive, knew how to render his Work |
¢ compleat by the Rules of thofe Sciences:
* Now, the Athenians having appointed a
¢ Statue of Miserva to be fet up in the
¢ Market Place: Each of thefe Artifts,
¢ was order’d to imploy his beft Skill in
¢ the making of one. Accordingly, Al«-
¢ menes made a Statue of fuch charming
¢ Beauty, to an Eye which veiw'd it «f
‘4 [mall Diftance; that all the People at
¢ firft Sight, adjudged him the Vi&ory.
< And they thought themfelves ftill more’
¢ in the Right, when Phidias’s Work ap-
¢ pear’d. For, he confidering at what
¢ Height the Statue was to be plac’d, had
¢ thap’d it accordingly ; making the Coun-
- ¢ tenance horridly diftorted, and all the
¢ Limbs fo difproportion’d, that it look’d
¢ more like the Figure of a Devil than a
¢ Goddefs. And the Mob (who never judge
¢ by Reafon, and the Rules of Art, but by
¢ prefent Senfe) were well-difpos'd to have
¢made him fenfible of their Refentments,
~“upon the Score of the Affront they
“ thought was offer’d to Paflas; in making
“fuch a filthy Thing to reprefent her:
¢ However, they houted him, and cried
¢ up Alcamenes for an Artift beyond Com-
¢ parifon. And thus Matters ftood (Phédias
¢ enduring the Perfecution of the ignorant
‘ ¢ Rabble)
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¢ Rabble) till both the Statues came to be
¢ fet up at the appointedHesght. But then the
¢ Scene was.quickly chang’d. Al the foft
¢ Strokes and Graces of Alcamenes’s Image,
¢ quite difappear’d ; ason the other Hand,
¢ did the rough and barbarous Features of
¢ that made by Phidias. So that now (both
¢ being view’d at the proper Diftance) the
¢ Former appear’d ugly, and the Lasser,
- ¢ exquifitely fine and beautiful : “And fo
¢ Phidias, (befides the Prize) went off with-
“as much Praife, as before he had Con-
¢ tempt, from the Common People.

Such Trials of Skill are fometimes feen
in other Arts befides Sculpture ; and there
are more Alcamenes’s, and Phidias’s, be-
fides thofe who contended at Athens.

PROP. V. THOR. V.

If the Objeét be a plane Figure, feated ina’
-Pofition parallel to the Table ; its Per-
Jpective will be a plane Figure fimilar
thereto. (The Piiture and the Original,
will be like each other.)

Tho’ this may eafily be conceiv’d, for
the Se&tion of the vifual Pyramid or Cone,
by a Plane parallel to its Bafe ; I fhall, not-
‘withftanding, demonftrate it in Form, fgr

| the
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the fake of thofe who may defire to fee'a
firid@ Proof, for all the Conlufions ad-
vanced to them, in this Science.

CONSRUCTION.

The Obje& (Fig. 3.) being the Figure
DEFL.; from the Bye at A, draw to
the feveral Angles thereof, the vifual
Rays AD, ‘AE, &«. by which Means the
optick Pyramid, ADEPL is formed, and js
alfo cut by the Plane of the Table NRKS
Parallel to DEFL, the Se&ion produced
- being BCGI. Draw LE,and IC. -

DEMONSTRATION.

Becaufe the two parallel Planes are cut
by the Plane AEF ; the common Seftions
FE, GC, fhall be parallel. - Therefore
" the A!s AGC, AFE, are Similar. So like-
wife, are AGI and AFL, and for the fame
Reafon ACI and AEL. o '
Wherefore, AG: AF :: GC: FE.

Alfo, - AG:AFR:GI:FL.
Therefore, GC:FE:: GI:FL.
Alfo, AG :AF:: AC: AE.
* And AC : AE:: CI :'%L.
Therefore, AG: AF::CI:EL. o

- Therefore, CI:EL::GC:FE:: -
GI: FL. Wherefore, fince the Sides g’f
. . the
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the Als CIG, ELF, are thus proporti«
onal, it follows, that they are Equiangus .
gular, o ,
And thus may all the reft of the A,
whereof the Orsginal, and the Image are
compofed, be thewn to be Similar.
Therefore the polygonal Figures theme
felvesare fo, Q. E.D. R

"COROL. IL

_The Obje&t being any Redilinesl plane
Figure, its Perfpelive is Difimilar to it,
when its Pofition is not Parallel to the
Plane of the Table. -

But if a Circle ; its Perfpe@ive may be
Similiar to it, that it may be a Circle in
fome ‘certain Pofition ; tho’ it does not lie
Parallel to the Table, becaufe the vifual
Cone may be cut fubcontrarily, by the Plane
of the Table. . .

Thus (Pig. 6.) fulgpofc the Objeit DE
a Circle, the Table GD, the Eyes Diftance
BD. We may determine from thefe Data,

-a proper Height of the Eye as FB, {o that
the vifual Cone DFE may be cut fuécon-
#rarily in CD, and confequently the Per- -

. Jpective be a Circle too. Take BA —BD,

and then bife&t the Line AE in H, {o that

"AHorEH —= DE +22’ ED

; on the Cen-
D . ter
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ter H, and with the Radius AH firike a
Circle, cutting a Perpendicular from the

Point B, in F ; which will be thePlace of the

Eye fought,and confequently FB its Height.
Joyn AF. The Angle AFE — . (becaufe
- of the Circle) therefore fince FB Perpendi=
cular to AE, alfothe Angle AFB fhall —=
BEF. But becaufe AB — BD (Confirait.)
therefore BFD — BFA, therefore BFD
" — BEF. But BF parallel to GD, therefore
BFD — CDF, therefore DEF — CDF,
therefore the A! FCD isSimilar to the Al
FDE. Wherefore the Cone is cut fubcon-
trarily, and the Perfpe&ive CD is a Circle.
QED. , -

COROLLARYIL

- Henee may be found fuch a Diftance, of
the Objei or Eje, from the Table, that
the Perfpetive fhall not only be Similar,
but alfo in any given Proportion to the
Original. Ex. Gr. 1If the Eyes Diftance

being given, fuch a Diftance between

- the Objeit and the Table were required,
that DLFEZT : BIGCOV :: p:q. |
Since p : q:: DLFEZT : BIGCOV ::

- EF1: GCa (becaufe the Figures are Simi-

~ lar) :: AE2: AC9 (Similar Al :: AQa:
AP (Similar A,) -

is

e e . me pr— p—a —— ==

———=
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*Tis plain, that fuppofing the Line APQ_

perpendicular’to the two Planes, the Di- -

ftance PQ is eafily determined; wviz.

PQ= LB~ Y9y ap, ¢

COROLL IL

The Objet continuing in a Pofition pa-
rallet to the Table; whether the Eye
moves nearer or farther from the Table,
while the Object keeps its Diftance, or the
Object moves while the Eye keeps the fame
Diftance, or the Table moves, while the
Eye and Obje& keep their Places; in ei-
ther Cafe, there is no Alteration, of the
Species, of the Perfpe@ive, but only of
the Magnitude thereof. But of thefe things,
in another place. :

.
’

PROP VI

Al the Conical Se&ions, areonly the Per-
[peciive Reprefentations of the Circular
Line, of the Bafe, upon Tables in wva-
rious Pofitions, to the Ejye feated in the
Vertex of the Cone. ’ ,

It will need no Figure, to prove this
Propofition to them, that know the Cone,
and the feveral Settions of it.

: D2 For
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For the Cone being cut by a Plane, pa-

rallel to a Plane, which coming out of
the Vertex, touches the Cone in its Side ;
(or which is all one, meets the circular
Baf'in one Point ouly) if the Plane of this
Sedtion, be made the Perfpective Table,
the Reprefentation of the Circular Arch,
will be a Parabolical Line.

" But if the Table be parallel to a Plane,
which meets not the circular Bafe, at all ;
it will be an Elipfis; or if parallel to a
Plane, which cuts the Bafis, an Hyperbola.
- The Reafon is, becaufe the right Lines,

drawn on the Surface of the Cone, from
the Vertex, to the feveral Points of the
 Circumference of the Bafe (which Lines
in'this Cafe, are our vifual projeiting Rays)
do trace out upon the Planes of the feveral
SeCtions (which are our Per peiive Tables) -
the Conical Curves ; which therefore are
only fo many Peices of Perfpeitive, to an
Eye pofited in the Vertex. Q. E. D.

COROL. I

One and the fame Conick Se&ion, may
“be the Perfpe&ive of an infinite Number of
different circular Arches. For the Geome-
tricians demonftrate, thatany Parabols, may
be adapted to any Come 5 and any Elipfis or
Hyperbola (though not to any Cope, yet
. _leaft)

)
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leaft) to various Cones, differing in .Syeqies.
COROL i
“Any of the Conick Se€tions may be, the

Perfpettives of each other, to the Eye (as

before) plac’d in the Vertex.

Ex, Gr. Suppofe a Plane cutting the
Cone, and producing a Parabola. Thro’
the common Se@ion of this Plane with the
circular Bafe, fuppofe an infinite Number
of other Planes to pafs, cach cutting the
Cone between its Vertex, and-the Vertex
of the foremention’d Parabola. Any one of
this infinite Number of Planes, being taken
at Liberty, for a Table; the Eye fees the
-Parabgla, as an H}{erbold thereon. |

And fo of any of the reft. The thing
- is {o plain, thatany one, by only drawin

a Cone, may abundantly fatifie himfelf of
_ all the Particulars, = :

SCHOL. I

. From this Generation of the Conick Se.
{lions, wherein we confider them as the
Perfpeives of the circular Bafe, arifes a
- Speculation, which is not unworthy of

otice 5 and that is this. ‘
The whole Arca of the Elipfis in any
Cone, lying all entirely above the Circular
o D3 Bafis,
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Bafis, or between the Vertex and it, 1
therefore, the Projeion of that whole
Bafis.” , ,

But the Hjperbola and Parabols, being
‘Curves which do not énclude Space, but
run out ad infinitum, are projeted after an-
other Manner.” In the Parabols, ex. gr.
that Part which /Jes above the circular Ba-
fis, is the Proje&tion of a determinate Arch
of the Circle, and the remaining infinize
Portion'thereof below the Bafis is projefted
from the Complement (of the faid Arch) to
the whole Circle. For the 4/ projetting
Rays is the Side of the Cone, parallel to
the Axis of the Parabola. ,

- In the Hyperbola, that Part which is 2-
bove the Bafis of the Cone, is likewife the
Proje&ion of a determinate Arch of the

- Circle, but the remaining Isfinite Portion
below the Bafis, is proje&ed, not from the
Complement of the former Arch, to the
whole Circle, but from the Complement
thereof, o that Arch, which is determin’d, by
a Plane paffing out of the Cones Vertex, pa-
rallel to that which generates the Hyperbols,
I fay, the infinite Portion of the Hyper-
bola below the Bafs of the Cone, is form’d,
by projeting only that Arch (which lies
between the Plane making the Section, and
the Plane out of the Pertex parallel thereto)
upon the Plane making the Se&ion.
o .‘ . - Now,
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Now, as in all Prot,&ion whatf{cever,
either the Plane we project on, is plac’d
between the Obje&t and the Eye, or elfe
the Obje®, between that Plane, and the
Eye; foit has been ufual to call the latter
Sort of Projedion, an INVERTED PER-
SPECTIVE}, or « DEFORMATION : For
in all the common Scenographick Reprefen-
tations, the Table is always plac’'d between
the Eye and the Obje@®. Now both thefz
kinds of Projetion take place, im that Gene-
ration of the Conick Seitions, we are [peaking
of. Nay, and both too, in the Formation
of one and the fame Se&ion.

The whole Ellipfis, is a regular Scemogra.
phick Projeion, the Table being between
the Objett and the Eye. ‘

So likewife are thofe Portions of all Pa.
rabolas and Hypezbolas, which lie above the
Bafis of the Cone. o

. But the remaining Infinite Portions of
thofe Curves, below the Bafis, are Inverted

Perfpectives or - Deformations 5 the Circulag .

Arch, which is the Obje& projected, lying

" between the Eye, and thofe Parts of the =

Planes of thefe Setions, on which the
Projeflion is made,

SCHOL. IL

Since the fame general AffeGions which
are demonfirated of Cones, whofe Bafes
Dg. arg
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are Circles, are applicable likewife to fuch
Cones, whofc Bafes are any of the Conick
Sections, (per Append. de Seltionsbus Pyra- -
wiidum quarum Bafes funt Seftiones Conica
M. de La Hire) ’tis plain from hence, that
we may determine how, and in what Cir-

“cumftances, any Conick Se&ion, feated in

“— the Ground Plane, fhall become any other

Conick Se@jon whatfoever in Perfpeltive -
That is, what SeGion fhall be produced,
by the Plane of the Table cutting any
fort of Cone, whole Bafe is either Elipfis, -
Parabola, “or Hyperbola,

PR OP VIL (Fig.7.)

It may be, that Lines, which are not paral-
lel in the Ground Plane, may come in-
to parallel Lines on the Table. Or, The
Perfpectives of Diverging Lines, may
be Parallel. ‘

Suppofe the Non-parallel Lines to be
PD, NE, the Eye at K, its Height KV,
the Table, RSCT. - , -

Let the Eye be [o pofited, that the Lines’
PD, NE, maylie in the vifual Plines KV D,
- KVE ; whofe Iaterfe@ions with the Ta-
ble are AP and BN, and therefore the
Reprefentations of the aforefaid Lines to
the Eye at K. "

I fay that AP is parallel to BN, if the
Eyebefoplaced, - - ‘ - For
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For becaufe KV is perpendicular to the
Ground Plane, therefore the Planes KVD,
KVE, are perpendicular to the Ground
Plane. And becaufe the Table RSCT is
likewife Perpendicular thereto; therefore
AP, and BN, the common Sefions of
thefe Planes, are perpendicular to the:
Ground Plane, and therefore parallel to
-one another. Q. E. D. '

COROLLARY L

The Trapezium PDNE is reprefented
on the Table, by the Rettangle APBN.

COROL IL

Hence the vulgar Method of reifying
a deformed Obje&t ; or placing the Eye
ith fuch Manner, that a rude and irregular
Pictare, fhall from a certain Point, appear
regular and beautiful. For thus, the Tra-
pezium PDNE, which may be as diftorted
and unfhapen as one pleafes, will fall on
the PerfpetiveTable in the compa& Form
of a Reftangle, as APBN. And therefore
were the Parts of any Image, fuppofe a
Humane Face) difpofed up and down in
the Cels of this Trapezium, they ‘would

appear, ‘in an agreeable Order and Pofture

to the Bye, in the correfpondent Cells of
the Reltangle upon the Table. R
e T COROL. .
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COROL III.

Hence it appears, that this Prattice of
Deforming, is rightly Term’d, A»n Inverted
fort of Perfpetive. '

For as in the common Perfpetive, a Re-
&angle ex. gr. lying in the ‘Ground or-
Horizontal Plane, is projetted into a Tra-
pezium upon a wersical Table, placed be-
tween the Obje&t and the Eye; fo in De-
Jormations, a ReQtangle drawn in a verrical
“Plane, is projetted into a Trapezium, upon
a Horizostal Table, which lies farther
from the Eye than the Object does.

COROL. IV.

The Points D, and E, and confequently
the whole Deformation, are determin’d,
by drawing out the vifual Rays KA, KB,
till they interfe the Ground Plane in D,
E, and then joyning DE. :

COROL. V.

Otherwife, the Lines VB, KA,and VN,
KB, produced till they meet each other;
meet in the fame Points D and E, as be-

o

ore. - |
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"COROL. VL

The Line DE is parallel to PN, fo that \

" the Deformation of a Rettangle, is a Tra-
pezium, whofe two oppofite Sides are
parallel. | .

PR OP. VIL (Fig 7.

There is an infinite Number of Points, in
which the Eye being placed, (ball project
Diverging Lines apon the Ground
Plane, into Parallel ones on the Table;
and the Locus of thofe Points, is eafily
determin’d. R

“Suppofing all, as in the foregoing Pro-
pofition: Produce the diverging Lines -
DP, NE, till they cut eachotherinV; at

- which Point, ere&t the Perpendicular VK,
which extend at Liberty. I fay, the Per-
fpedtives of the Lines DP, EN, fhall be
paralle] to each other on the Table, the
Eye being placed in any Point of this is-
finite Perpendicular. _

For taking any Point therein, as K, for
the Eye’s Place, and drawing out the vi-
Jual Planes KPD, KNE; it’s evident that

* “thefe coincide with the Planes KVD, KVE
- which being perpendicular to the Ground
Plane VDE, their common Sections with-

: o r the
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the Plane of the Table, AP, BN, will be

demonftrated (as before) to be parallel to
each other. Therefore, &v. Q. E. D,

SCHOL.

We have in this Cafe, an Inftance (tho’
_.depcndin? on another Principle) of the
Truth of what was before difcours’d at
Schol. Prop. 3. viz. Concerning Lines which
are not parallel, appesring as Parallels,

For fince all the Points of the Lines PD,
NE, appear in AP, BN, which are ftritly
parallel to one another ; ’tis evident that
the two former Lines are feen #s the two
latter, that is, s parallel Lines. And how
that is, we have demonftrated at Prop,
Ay2y3 ‘ '

: LEM I Fig8.

 Ifthe Parallels LM, GV, HN, &«. inthe -

Bafe of the Triangular Prifm ABLHMN,
be produced at Liberty towards P, Q, R,
“&ec. any Lines as Al, AK, drawn from
the {oiid Angle A, to any Points as X, in
thofe Parallels, fhall neceffarily iaterfeét
the Lines ‘NB, VB, running up fromi the
Points N, V, to the other folid Angle B.

DEMON.,

~ ;
~
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DEMONSTRATION.

~ For the Line NR, ex. gr. being in the
Plane of the Parallelogram ABHN; ‘tis
evident, that a Line drawn from A toa
Point as I, in the Bafe HN, produced,
fhall cut the oppofite Side BN in fome
Point as e, by the way ; {o in the Parallelo-
gram ABGYV, the Line AK, fhall cut BV,
ink 3 and foof all the reft. Therefore, &ve.

Q. E.D.
LEM IL

If an Bye were plac’d at A, it would
projeé&t the Point Iinto ¢, or K into £ ; or
any other Points inthe parallel Lines RN,
VQ, into fome Points of the Lines NO,
VS, running up to the Angle B. And
therefore, it would proje€t the parallel
Lines NR, VQ, MP, infinitely produced,
into the Lines NB, VB, MB.. o

PROP IX Figs.

The Perfpectives, of all Lines which are pa-
rallel one to another, and not parallel to
the ground Line, do run up into one and
the fame Point in the Table,

_ This is the main and great ["ropOﬁtion
in this Science, and is thus eafilyand uni-
: : verfally
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verfally demonfirated, by the Help of the
two foregoing Lemmata.

DE MONSRATION.

~ SuppofetheParallels MP, VQ, NR, &.
I fay, the Perfpetives of thefe fhall all
run up into one and the fame Point. By
Lemma 1. the common Seions of all the
Planes, AHR, AGQ, ALP, ¢c. with the
Plane CDFE, muft neceffarily meet one
another in the folid Angle of the Prifm B.
By Lem. 2. the Plane CBDFVE is a
Perfpetive Table to the Eye placd at A,
the other folid Angle of the fame Pri{m ;
and therefore the common Se&tions of the
aforefaid Planes, AHR, AGQ,, ALP, é&.
with the Plane CDFE, will be the Per-
fpeQives of the Parallels NR, VQ, MP,
and therefore thefe Perfpeives muft .ne-
ceffarily be the Lines NB, VB, MB, ¢5. all
meeting in one and the fame Point B. .

.E.D. . ,
& " COROL L

From hence again appears 2 Reafon
why in long Rooms and Walls, or Rows of
Trees and Pillars, theSides feem clofer one
to another towards the farther End, then
at the Parts nearer the Place of the Eye.

'~ COROL
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COROL IL

If any Obje&, as I, were removed out
to the Horizon, the vifual Ray AI, would
coincide with ABO, fo would all other vi-
fual Rays coincide with each other in the
- fame Ray AB.

COROL. IIIL

Prom hence it follows, that the Point
to which the Perfpeives of any Parallels
converge, is there where a Line from the
Eye parallel to thofe Parallels, firikes the
Table, For all the vifual Rayes coincide
at laft in the Ray AB ; which is the com-
mon Seétion or Side, of all the parallelo-
gram Superficies ALOP, AGOQ,
AHOR, &¢. - | :

Therefore fince (from the Conftru&ion
of the Figure) AB is parallel to each of the
infinite Lines in the Bafe ; the Confequence

is clear. .
COROL. 1V.

The Ray AB ftrikes the Table at right .
Angles, when the Lines NP, NR, &-.
are perpendicular to the ground Line MN.
But if MB, NR, &y cut the ground
Line obliquely ; the Angle ABC will ﬁxl}

| equa
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equal PMN or RNE, &vw. that isthe Ray

AB, will always make the fame Angle with
the Line CBD in the Table (which we
- fuppofe parallel to MN) as the oblique Pa-

rallels themfelves, do with the Line MN.

COROL. V.

If the Plane MPNR be parallel to the -

Horizon 5 tis plain that the Line CBD,will
" be that, which we call the Horizontal Line;
whofe Elevation above the ground Plane,
is juft equal to the Height of the Eye.
And confequently, it will follow, thatthe
Perfpeltives of all Parallels, whether per-
pendicalar or oblique to the ground Line, do
run up to fome Points in the Forizontal
Line. But if the Plane MPNR, be ei-
ther elevated above, or depre/s’d below, the
Horizontal Plane ; then the Point where
Perfpectives of thefe Parallels will meet,
will accordingly be found in the Table a-
bove or below that, which is commonly
called the Horizontal Line.

COROL. VL -

Ifthe Parallels MP, VQ, NR, ¢&v. be
at right Angles to the Line FE, then B,
. fhallbe that, which we call the Point of

Sight ;
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Sigit; but if the faid ParaHels be oblique to
the Line FE, then B fhall be fornve 4czi-
Adental Poins. ~

COROL: VIL

. From what has been faid, appeirs the
Method of finding out the Points, to
which the Perfpe&tives of any Parallels,
lying in the Plane of the Horizon, do con-
verge upon the Table. 7iz. -

‘Draw a Line from the Foot of the Eyes
Perpendicalar, parallel 10 the Parallels pro-
Pos’d, and [ee where it cuts the Ground Line.
From that Point carry up a Perpendicular,
equal tothe Height of the Eye. Where that
Perpendicalar interfeéts the Horizontal Line,
will be the Poins foughs.

Therefore, to detérmine the Point of
Sight, is only to let fall 2 Line from the
Eye, perpendicularly to the Table.

COROL. va.w

" When the oblique Parallels, cut the
Ground Line, at an Angle of 45°; then the
Points of Diftance, become the proper Acci=
dental Points, to which the PerfpeQives of
‘of thofe Parallels converge, =~

’ B - CGOROL
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. COROL IX

By how much the more obliquely, any
Parallels fall on the Ground Line, by fo
much the farcher, is the Point to which
their Perfpetives converge, diftant in the
Horizontal Line, from the Point of Sight.

COROL. X,

If any Angle be made 4t the Eye, equal
to the Angle contained wnder the Sides of |
any Poligon ; the Leggs comprehendin
that Angle, will ftrike the Table in thofe
‘Points, to which the Perfpedives of all
Lines, parallel to the faid Sides, will con-
verge. Thus in an Equilateral Triangle;
ex. gr. Thofe Points will be determined
by the Leggs of an Angle of 60°: Ina
Square, by an Angle of go°: In a regular
Pentagon, by one of 108°; and fo inevery
regular Pigure the accidental Points (to
which the Perfpeftives of all Lines pa-
rallel to the Sides of that Pigure, converge)
are marked out by Rayes, making an
Angle at the Eye,equal to the Angle of the
faid Poligon. o

P

COROL
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COROL: XL

The Perfpe&ives of all oblique Paral-
les in the Horizontal Plane both below, and
above the BEye, and inthe two fide Planes,
perpendicular to the former, will all con-
cur in one and the fame Point. So that
an infinite Parallelippid, dwindles in Per-

A{pedive, into a Pyramid, as a Parallelo-

gramdoes into a Triangle, and a Cylin-
der into a Cone. :

~  COROL. XIL
If the Right Line, which is the Eyes

- Diftance from the Table, be produced in-

finitely towards the Parts of the Eye s the
fame converging Lines on the Table, will
be the Perfpetives of the fame Parallels
in the Ground Plane, to the Eye feated in
ain‘]y Point whatfoever, of that infinite
ine. : T
And this folves, what fome have reckon’d
a fort of Paradox, in this Science, viz. That
the fame Parallels (bowld be projefted in-
2o the felf [ame Lires on'the Table, th0’ the

Eye changes its Place apd Diftanse,

" Ea2  SCHOL:
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SCHOL.

Since the Bafe of the Prifm €Fig. 8.)
may be as well any fort of Parallelogram,
- as a Redfangle 5 as alfo fince the two oppo-
fite Triangular Planes, may be as well any
way #nclind, as ftand perpendicular to the
Plane of the Bafe : It follows, that the Pre-
-pofition, is by this Method univerfally de-
‘monftrated, with Refpe& to any fare of
Lines, drawn in Planes, which lie in any
Maanner of Pofition to the Table. For of
what Species foever - the Prifm be, pro-
vided it be but a Prifm, yet ftill the Lines
MB; VB, NB, which-run up to one folid
Angle B, will neceflarily be the ProjeCtions
of the Lines MP, VQ, NR, to the Eye
placed at the other {olid Angle A.
P’. '”R\ O P‘ X-‘ "
The Perfpeitive of amy vifible Point, is traly |
. desermin’d, by the Interfection of & Ra-
- dial Line, (drawn from the Point of In-
. cidence) and a, Line copnelling the Eye’s
.- Difance, [et off. in the Horizontal Line,
" with the Diftance of the Point [een laid off
in the Ground Liue. (See Fig. 9.

CON- .
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‘CONSTRUCTION

‘Let Cbnd be the Table, the Eye at A '
its Height AG = BH, the Diftance of
the Point feep, D from the Ground Line
— ID = JE, the Diftance ofthe Eye GH
— AB —BC; the Radial BI drawn from

"l;he Point of Incndence I,to the Point B; the.

Line CE connedting the Points C,E, "cut-
ting the Radial Bl in L; the Line AD,
drawn from A-to the Point feen D, cut-
tmg the Table in the Point K.

, -I'fay that L iis the Perfpe@ive of D

. Draw GCM parallel tq BI, and Fl=—and

| parallel ta GH 5 Join the Poinss GF,. aad

la[’tlyd:a.w AF
DBMONSTRATION

Smce the vifual Ray AD cuts the Tas
ble in the Point K, ; ’tis plam from thence
that K is the true Natural Perfpe&nve of
thi«f?“t’f Bropolision 1%, h

o by Propofition it appears, that
T Perfpedtive of D, muft needs be
found in phqs Radial BI, drawn to the Poing
of Sight B, from the Point of Incidence 1,
I fhall now demonftrate, that the’ Poing
L coincides with K, the patural I’crij)eg
fhvc of the Poige I, |

.53 \ Thﬁ
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The A" DAF and DIK are Sxmnlar for

"AF || BL
Therefore DF : 'AE.:: DI: IK :

Alfo the A\ls, CME and LIE are Sxmxlar
forCM||BI. . . :
Therefore ME:MC:: IE:IL.

Now becaufe. EI = DI, therefore DI
-+-IF =IE+~1F ~—-IE+GH =B +4AB"
—IE4+ AB = IE‘*’rCB IE+MI
tshercfore DR — ME. BN
~ :Agdin, AR = BI -~MC 8o that the

three ﬁrﬁ Terms of: the firs# Proportion,
are ref] ively equal to the thréefirft of
the ladtér; thereforel: the - fontth ‘Ferms
dreraff e&wel - équal, shat is' IR = [L.
Therefore the Pomts K and:L-éoincide.
Therefore the Perfpedive of the. Pomt D,
is truly deterinin’d By<the Tntérfécion of
the Line CE, W1thr the R&Fl&l BI
'Qv E D R 0 L .Jr ,’ ;
A) .)) J c Q

Hence it fol]ow , that the Pe ive
.2 hy Point, wtfl[al?'o be determg‘zé
the ‘mutbal * Intecfettion, of' tﬁe incs
Fawn from the two, Pornts ' of Dz]ld}{ e,) ;o
ehofe Pojuts in the' Graund'Line, , Where glie
“T'Hag

Dl ange of the Ro{Atfit], isaid, dH'

is, ‘fet’ o' the Byes B dm'e beth! ‘{vay§
from the Point of S:gbt, i’ t‘}le H’drizonta
- T me .

~_'!i

.
"

-
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Line; and the Diffance of the vifible Point
from the Table, both ways, from the Point
of Incidence, in the Ground Line, gnd con-
neét the Points above and below Afrer-
“marely, with right Lines; fo fhall the In-
terfetion of thefe two Lines in the Ta.
ble, be she true Perfpeitive of the Point
given.

For it may be demonftrated by the
fame Steps, as above, that each of thefe
Lines of Diffance, will interfe& the com-
mon Radial (drawn from the Point of Inci-
dence) in one and the fame Point. Thete.

fore, ¢e. S
" PR OP XIL

Any Portion of a dire€& Line, contiguous to
the Table, is toits Perfpellive, asthe Sum
of its Length, and the Eyes Diftance from
the Table, 3 to the Length of the whole
corvefpondent Radial, ’

CONSTRUCTION.

. Let the Diftance propofed be TM., (See
Pig. 10.) The Perfpedive of the Point
M isat E, fome where in the Radial TF,
drawn from T the Point of Incidence, by -
Prop% Draw GY parallel to AB,and pro-
duce MT to cut GY in V. Then draw
'KV, from the Eye at K.
E 4 "DEMON-.

.
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DEMONSTRATION,

»

Becaufe GY || AB,and VT || Gs, therefore
GV =ST, and fince KG = FS, and the
Angle KGS =FST, being'both Lrs, there-
fore FT = KV. Parther {ince VT = GS,
— KF, therefore VT —=KPF. Therefore the
Pigure KFVT is a Parallelogram, there-
fore FT || KV. Therefore the Als KVM
- and ETM are Similar; - °

- Therefore TM : TE:: VM: VK, but VK

= TF,
Therefore TM: TE:: VM: TE. @.E.D.

COROL. 1.

When the Diftance TM, coincides with
80, which runs up :to the Foot of the
Eyes perpendicular ;5 then the Rule will
. be thus: As the Diffance feen, is t0 its Per-
- Jpeltive, fa is the Sum of that Diffance, and

the Eye’s Diftance from the Table, to the
Height of the Ege. For now the Length of
the Radial, coincides with the Height of
the Eye, ' .

COROL,
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COROL. IL

Equal Portions being taken, of feverai
diredt Lines; that which pafles thro' the

Foot. of the Eyes perpendicular, will have

its perfpeQive Contra&iop, of all the
Joorseft. ‘ '

COROL. 1L

Hence may be computed the Proportion,

" between the Perfpedives of any Part of a

direct Line contiguous to the Table, to the
Eye plac’d, either at different Hesghts or
different Diffances, or different Heights and
Diftances both together; wiz. By Corol. L

when the Line pafles through the oot of |

the Eye’s Perpendicular 5 and by the Prop:
it felf, when it paffes through any other
Point, S .

COROL. IV,
And becaufe the Perfpedtive of any Part

of a dire@ Line, not contignoss to the Ta.
ble, is equal to the Difference of the Per-

fpedtives of two Parts of the fame dire&

Line, which are contiguos to the Table;
therefore, by what has been faid, we can
alfo determine the Proportion of the Per-

fpeQives, -
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fpedives, of any Segment of a dire& Line
not contiguous to the Table, to the Eye
either at different Heights, or Diftances, or
both together. ‘But of this, fee more by
and by, at Prop. XIIL

PROPOSITION XII
If any Line be parallel to the Ground Line,
its Perj('g,e&i've in the Table, [ball be parallel
t0 the Ground Line a/fo, =
CONSTRUCTION. .
Let the Line MN be parallel AB, (See

Fig. 10.) the Ground Line; and drawnl\r;lg
from the Eye at K, the Lines KN, KM,

let us conceive the Plane of Rayes KNM,

whofe commpn Sedtion. with the Plane of
she Table, {fuppofe to be DE, which is there-
~ forethe Perfpeive of MN (by Def. XX.,)

and muft now be fhewn to be parallel to
AB. Upon MN, ere&t the Plane MNXZ,
perpendicular to the Ground -Plane. '

_ DEMONSTRATION.

'i. Becaufe ‘the Plane NMXZ is perpendi-
gular to’the Ground Plane, therefore it is
parallel to-the Plane of the Table. And

_becaufe _the:Plane KMN, cuts the Tablg
A andg
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and fhis Plane NMXZ, therefore the

common Setions {hall be parallel.

But thefe common Se@ions are MN and
DE. Therefore MN and DE are: parallel ;
but MN is parallel ta AB (by the Hypo,
thefis) therefore DE is alfo parallel to AB.

QED. A
CORO L.-.‘I. :

Therefore if MN and HL. are two Lines
~parallel to the Ground Line, their Per-
fpettives DE and PR, fhall be parallel to
one anothen in the Table.

CORD Lok

. _ Ifany Line NM parallel to the ground
Line, be bifeGed in O, a Ray drawn
from the Eﬁe to the Point of Bife&ion,
{hall bife& the Perfpedive of the faid Line
DE,inC, ... - AR TS
For the Triapgles KCE and KOM -are
Similar, Thegefore OM : CE.: ; KQVKC.
Again, the Triangles KON and. KCD
are Similar., S '
Therefore ON :DC :: KO : KC.
Thereforc OM:CE:: ON :DE.-+ . =
But QM=—ON, therefore CEDC. . ... ;

G o
R Y ]

Aft
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COROLL. I

The fame things being fuppofed as be-
fore, 1 fay the Line NM is to its Perfpe-
&ive,astheDiftance between theFoot of the
Eye’s Perpendicular and the Line NM, to
the Diftance of the Eye from the Table.
For the Alss KDE and KN M are Si-
milar, therefore NM: DE :: KO : KC:

- Again, the Al KGO and CSO are’
Similar; © . - . ’ - '
'Thcrzgz:eKO:KC::GO:GS. '
There sc NM:DE::GO:GS, but KF

= GS, - E
Therefore NM;DE ::GO :KF. - Q. E.:D.

) IS [T SO ‘ RN

.

S T A P !

« . " PROP XI -
The Pe}ﬁgﬁ_ive: of all Li_aes perpendxcuiar
. o the prosnd ‘Plaﬁé,"' will; if produced in.
. -the Table be perpendiaular 2o the groynd
Lind . vl . oo :45“151..
CONSTRUCT, (Fig 11.) .
Let CD b a Perpendicylar to the
ground Plane ; and let the erelf ‘Plane

- RCSDT, paffing thro’ the Line CD, be
parallel, to the Table, From the Points -

D,
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€, D, draw AC, AD, to the Eye at A.
And let the Triangular Plane of Rayes, -
ACD, make EM for its common Settion
‘with the Plane of the Tabie. ,»

DE MONSRATION.

Becaufe CD and EM, are the common
Setions of two parallel Planes by a third
Plane, they fhall be parallel to one an-
other : Therefore EM if produced, fhall

- beperpendicular to the ground Line HLP.
The fame may be’ demonftrated of NO
the PerfpeCtive of 1K. Therefore, &v.
Q.E.D.° ST

COROL I

* Hencesthe Perfpeives of all Perpendi-
culars to the ground Plane, are parallel
one to anether in the Table.

COROL I

. The Perpendicular CD, is to its Per- .
fpe&tive EM, as the Sum of the Diftances
of the Eye, and of that Perpendicular from

-the Table, to the Diftance of the Eye.

.from the Table; or, as the Diftance be-

- tween the Foot of the Eyes Perpendicular,

_and the Perpendicular feen, to the Di

- ftance of the Eye from the Table. . =

o FOI'
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. Forfrom Similar A!* ACD and AEM,
%isDC: ME:: AD: AM.
- And from Similar Al ADF and MDL,
itis AD: AM::FD:FL. S

Therefore DC: ME:: FD : FL.

Q.E. D. I o

| COROL. IIL

If two or more Perpendiculars to the
Ground Plane, which are of equal Heighe,
do alfo ftand at equal Diftances from the
Table ; their Perfpetives (hall be equal. -

Let the Perpendicular DC = Perpendi-
cular IK: and the Diftance' LD = IH.

And let ME be the Perfpettive of CD,
and NO the Perfpe&ive of KI. It was
fhewn in the Propofition, that CD :ME::
FD:: LD, therefore for the fame Reafon,
IK: NO::GI: HI. But HI —=LD (by
the Hypothefis) and fince FL = AB —
GH, therefore GI — FD, therefore CD:
ME:: IK: NO; but CD = IK, therefore
EM=NO. Q.E.D. *

COROL. IV.

. Any Perpendicalar to the ground Plan, is
to its PerfpeQtive ; as a Parallel toshe grownid
. Line, at the fame Diftance from the Ta-
ble, i to its Perfpeive. Becaufe they are
on both Sides proportional to the Lrgels)
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FD and FL; as appears by comparing
Cor. II. of this Propofition, with Cor. III.
of Propofition XII. o

And therefore, if the Perpendicular and the
* Parallel, are equal in the Length,their Perfpe-
cFives will be equal alfo. : -

COROL. V.

The Diftance of the Objett and Eye from
the Table contiguing ; the PerfpeQives of
the fame Perpendicular, are equal, whe-
ther the Eye be plac’d at a /s ora greater
Height.” o
: ’,[g he Object PG (Fig. 12) the Table TK,
the Eje at the two different Elevations A
“and S, in the fame Perpendicular AC.
Draw the Rayes AP, AG, SP, SG, inter-

feQing the Table in the Points q, 0, p, €.
- Now,PG:qo ::AG : Ao (Similar AL,
APG, Aqo):: CG:CK (becaufe AC pa.
rallel TK). = o

Again, PG :pe::SG :Se (Similar Al,
SPG, Spe) :: CG : CK (becaufe of the fame
Parallels.) . ‘ ,

Therefore PG : 2)0 :: PG : pe, therefore
qo = pe. ‘Q E.D. »
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COROL. VL

© 'The Height of the Eye continuing, as
alfo the Diflance between the Obje&t and
Table: The Perfpecives of the fame Pet-
pendicular, to the Eye at #wo feveral Di-
[fPances, are in the Ratio compounded, of
the direct Ratio of the Diftances of the
EBye from the Table, and the Reciprocal,
the Diftances between the Qbjeét and
the Eye. - o
The Obje& PG, as before, its Perfpe-
~ &ives to the Eye at A and D, qo, and
g b, refpeQively ; determin’d by the In-
terfeCtions of the Rayes AP, AG, DP; DG,
with the Table TK.

Tis, PG:qo:: AG : AO (Similag Ak,
APG; Aqo) ' _
AG :Ao0::CG:CK,
~ Therefore PG : qo :: CG:CK.
Again, ‘PG :gb:: DG: Db (Simi-
- lar A, DPG, Dbg) =~ '
DG:Db:: EG :EK,
Therefore PG : gb:: EG : EK.
‘ PGxCK, PGxEK
CG  ° EG

CK EK. . ~, C
“C—‘Go EG-:CKXEG-EKX Go .\
QED.

From

*“*qo:gb::

A}
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From hence it follows, that the Per{pe&tive;
to the remoter Eye, is greater than that to
the nearer. For fince EG = EK +KG,
and CG = CK + K@, therefore qo: gb
#CK XEK 4+ CK XKG:EKXCK -+ -
EKxKG; but EK > CK, therefore EK
XKG >CKxKG,. EKxKG—+EKx
CK > CK xKG—+EKxCK; .. gb> qo.
Q. E. D. ' :

$CHOL

By what has been demonftrated at
Prop.II. and (with their refpe&ive Corolla-
ries) may be determin’d, whatever relates
to the Proportion between the Per/pectives
of any diref? Lineg, and of any Lines Per-
pemdicularto the ground Plane ;whether they
be contiguous 1o the ground Line, and to
the ground Plane, or not ¢ontiguous , and
that for all the various Cafes, of different
Heights.and Diflances of the Eye. *Twould
be too tedious a Work, to go through them
all here. “Tis fufficient to have fhewn the
way, bothby Precepts and Examples, how
to proceed in any of them that may occur.,
Bu for a farther Help, #his prefent Figure
may be confidered, wherein the Eye is

lac’d at feveral Elevations and Diftances
rom the Table, and the Perfpeives of
both Sorss of Lines mention’d, are diftintly
L : F tepres
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reprefented, to put the Reader, the more

eafily, into the Way of arguing out any of
thefe Particulars. Thus ¢g. gr. the Per-

fpettive of the dire&? Line GH, not conti-

guous to the Table, is the fame with the
. Perfpettive of the Line GP, perpendicular
to the Ground Plane, the Eye being, in

- either Cafeat A. And fo of thereft.

PROP XIV. .

If any dire& Line be divided into any Number
of equal Parts, the Perfpectives of thofe
 equal Parts fball be unequal. .

CONSTRUCT. (SeeFig. 12.)

" Let the dire@ Line be DF, the two
equal Parts BG, GF, their Perfpettives
NL, and LM, determin'd by the Interfe-
&ioo of the Rayes AB, AG, AF, with the
Line SD, drawn from the Point of Imci-
desce D, to.the Roint of Sight S.- From
the Point N, draw NO, parallel to the

Line DF, and from the Point C, draw .

RC, parallel to AF. .
DEMONSTRATION.

The Al* ABG and ANC; AGH, ACO
are Similar, therefore AG:AC:: BG :

NC. - Alfo |
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'Alfo for the fame Reafon, AG:AC::

GPF : CO, therefore BG: GF:: NC : CO
but BG — GF, therefore NC — CO. .
.Aggin, the Als NMO, NRC are Similar,
therefore NC: CO:: NR : RM, therefore
NR—RM.
- Inthe Al AGB, the Ll AGBis > thian
the {! AFB, but MON — AFB,and LCN
—=AGSB, thercfore LCN>MON Now
RC, paral]el MO, therefore RCN —
MON, therefore LCN > RCN, therefore
LN > RN But RN—RM, therefore LN
> RM,, therefore NL >LM.

Q. E.D.

COROL

Hence it fol]ows, that the Divifions' of
any Radial Line, in the Perfpe&ive Table,
which anfwer to any equal/ Divifions of a
direft Line ; are not only wnequal: But al-
fo that the Parts grow lefs and lefs, as
they approach nearer in that Radial, to 5 the

Point of Sight.

PR OP XV.

If & Line be inclined, by amy vAngle wbat_/b.
ever, 10 4 Tranfverfc Line in the ground
Plane its Perfpective [ball make the
Jame Aﬂgle mtb the Per/pective of that

F 2 Trasf-
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Tranfverfe Line in the Table. (Sec
Fig. 13.) .

" CONSTRUCTION.
I's

Let the inclin’d Line be AC making -
any L! as ACB, with the Tranfverfe Line
Bg ; from any Point as A, in the Line AC,:
let fall the Berpendicular AB. From the

“Byeat R, draw the Rayes AR, RC, RBy;
interfe&ting the Table in the Points 4,5, ¢,
which are therefore the Perfpeltives of
A’ B’ C. ' .

DEMONSTRATION.

‘Since BC is parallel to the ground Line
NS (by Hypoth.) therefore bc parallel NS
.by Prop: XII. Farther, fince AB perpen-
dicular BC, thierefore alfo by Prop. XIIL.
b will be perpendicular bc 5 fo that the
Als ABC; abc are ReQangular at B, and
-b. Now by Corol.1V. Pro. XIII icappears
that AB : BC :: ab: be, becaufe beth are in
- Proportion of FB: Fn. Therefore the A .
ABC and abc are Similar, having their
Sides about the equal Angles proportional,
Therefore the ¢ abe=L'*ABC. Q. E. PB.

PROP.
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PR OP. XVL |

If in the ground Plane, there be drawn any -

" Number of Parallels #o the ground Line, -
being all of the fame Bignef% 5 and at the
Extremities of them be erefied Perpendicu-
lars to the ground Plane all of the [ame
Height ; the Perfpeitives of thefe Paral-
lels a»d Perpendiculars, [ball divide all
the Radials, drawn through the Extremi- .
ties of the [asd Per[peives, in the fame
Proportion, .

CON STRUCT. (Fig. 14.)

Let the Parallels to the ground Line, -be
OH, M1, NK, included between the fame
Parallels EN, FK, and the refpetive Per-
pendiculars HR, Ql, PK, whofe Tops are
terminated in the Line RP, paralll to
FK. Produce the Line RP il it cuts the
Table ind ; and draw the Radial Cd. Let
8,V, W, be the Per{pe&ivesof N,M,O,
and m, n,-o, thofe of K,L,H, and X; Y, Z
thofe of P, Q, R, Laftly, draw the Ra.
dials CSE, CmF, CXd.

F3 - W

/
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 DEMONSTRAT.

By Prop. XII. Cor. I. Sm, VN, Wo, are
Parallels. Therefore SV: VW :: mn : no.
Again, by Prop. XIII. Cor. 1. Xm, Yn,
Zo, are Parallels, therefore mn : no :: XY
:YZ 5 therefore SV:VW :: XY : YZ.
+ ‘Therefore all the Radials are cut propor-
tionally. Q. E.D. '

The Praiceof PERSPECTIVE.

The Praftice of Perfpe&iveis Twofold,
Direét and Inverfe. ' " |

The direét Method, is that, by which
we trace out the Appearance of any géves °
Objeit, upon the Plane of the Table.

The Inverfe, that, by which from the
Per[pective givew, we go back to the Ob-
ject it felf; and fo by a fort of Limear In-
veftigation, {hew the Work to be rightly
done. . This is very ufeful and neceffary
in fome, Cafes, where a Doubt may arife
concerning the Exactnefs of an Operation 5
and in any Cafe, ’tis very pleafant, thus
to bring what is done toa regular Examen:

- The Geomerricians have their Synthefis
and Analyfis, or Compofitive and Refolutive
Methods ; and the dnalyfts, their Direct
and Inverfe Method of Fluxions. * And as
. ) L i < [ ’tis .

P
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%is a fure Proof, that a Fluent is rightly
determin’d, when the Fluxion thereof is
exadtly equal, to the Fluxion at firft pro-.
%?Ifed; fo ’tis certain likewife, that the
Work is right in Perfpeétive, when by a

fair Procefs from what is done, we can

come back to the true original Objelt it
felf. Andthe Parallel would be exaltin all
Refpeds, if we did but fhift Names, and

call that the Inver(e, which before we calPd~
the Dired Part of the Pratice of Perfpe- .

&ive: We- fhall exemplific both thefe
Branches diftin&ly. But to proceed.
Hitherto we have reprefented the Per-
fpecive Table as ftanding fideways, with
Refpe& to the Eye of the Perfon that looks
on the Page, where the Figures are drawn. -
And ’tis certain that this ferves, to give
the cleareft Idea, of the Demonftrations,
of the Propofitions, that are advanced in
this Science. But now it will be neceflary
to reprefent the Table after another man-
ner 5 that is foreright or direct to the Eye
of the Reader : = So that whereas, before,
it was imagin’d to ftand at Righs Angles to
the Plane of the Page, now we are to

© conceive it as ying in that Plase ; this fort

of Reprefentation, being the moft com-
modious for Operation and Pradice.

F4 Tl

{

.
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I fhall begin with the fir# Branch of the
Prattice of Perfpedive, viz. How to deli-
neate the true Scenographical Appearance of
. any Objeit given 5 or how to proceed from,
the Obje& to the PerfpeQive; which is
‘the direct Method. ~

And in order to the making all things
- . here as eafie as may be, I premife, that

the Method of determining the Perfpeitive
of a Point, being thewn at Prop. X, and
the Corollary thereof; the Perfpettives of
all Linescand Figares, are from thence like-
wife determinable.
" The Perfpe&tive of a Right Line, is had,
by finding, and joining the Perfpe&ives,
" of its Extremities. .
The Perfpeltive of a Reftilinesl Plane

Pigure, is had by determining the Per-

fpecives of all its Sides.

The Perfpeftives of- Crooked Lines, or
Crooked.lin’d Plare Figures, are determin’d
(at lealt exaltly enough for Praftice) by
carrying a Crooked Line, thro’ the Per-
fpedives of a fufficient Number of Points.

The Perfpeltive of a Solid, whether
Reltilineal or Caurvilineal, is determin’d b

finding firft, the Perfpective of the Baje{

- and then fetting off the Perfpetives of

the Heights, from their proper Points of

Seat in the Bafe, and joining the Extre-
mitie&, v

' To

/
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"Togo onalittle farther, with thefe Ge-
neral Direftions ; let it be obferv’d, that the
~~ PerfpeQtives of all Lines, which cut the
Ground Line, at ‘Right Angles are to be
carry’d up, to the Point of Sight ; or if at
oblique Angles, then to fome Accidental

Point, determin’d "according to Carol, V1. -

and Schol. Prop. IX. :

And in General, that the Perfpe@ives
of all Lines parallel to each other, do run
up into one and the fame Point, in the Ta-
bE:; by the aforefaid Prop, IX. = - ‘

That the Perfpetives, of all Lines pe-
rallel to the Se&ion or Ground Line, are
to be drawn parallel toit, upon the Table ;
by Prop. XII. . o

That the Perfpe@ives of all Lines perpen-
dicular to the Ground Plane, are to be

drawn in the Table, perpendicular to the
Ground Line ; by Prop. XIIL

/

That Lines énclined in the ground Plane,

are to be drawn with the fame Angle of

Inclination, in the Table 5.by Prop.XV.
That the Parts of the Perfpettive be-

come wnequal, and fborzen more and more,

the nearer they come towards the Point of

Séght 5 by Prop. XIV, _

Thefe Directions relate more fpeciall
and immediately to the Pradice ; thOugK
thofe which flow from the reft ofé the Pro-
pofitions and their Corollaries, are all of tfheg:

O . . uc ,
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fuch, as will be ufeful in fome Cafe or
other this Way. Thus (for Example) it
may be of great Ufe to an Artift that de-
fires to be exa&, to confider what is fhewn
at Prop. XI, XIL XIII. with cheir Corol-
laries, about the Augmentation or Dimina.
tion of the Perfpetive, upon the various
Heights and Diftances of the Eye : And to
know in what Proportion of Magnitude,
the Perfpetives of parallel and perpendicular
Lines, are to be drawn upon the Table,
to thofe Lines themfelves.
- And therefore, . as .thefe Ufes will be
eafily found out and made, by thofe who
fhall take the right Courfe to join good
Knowledge in Geometry, to this Part of
Opticks: So 1 fhall infit no farther up-
on that Matter, but come to propofe fome
Problems, fuch as may ferve to exercife the
Rules before demonftrated. .
And for the more effe@ual attaining this
End, we fhall fhew how they are to be
done: 1. By the more common and expediti-
ous way of & Posnt of S%bx, and & Point of
Diftance ; and how, 2, By the Help of the
Accidemsal Poinss. * ‘

PROP.
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PROP XVIL. PROB. L
(Fig.15. No, 1.)

To find the Seat of & Point in the Perj}ei?im
Table.

By & Point of Sight ad Diftance. |

Let the Eye be A, the Point of Sight B,./

the Point of Diffance D, the Point whofe

Perfpeftive, or Seat in the Table, is re-
quired, F. The Line FD 11? perpendicu-
’

lar to the ground Line G
taken ED — DP. |
Then the Radial DB drawn from the
Point of Iucidence D, cuts the Line of Di-

wherein is

ftance CE in f, which is the Seat of the -

given Point F, inthe Perfpe&ive Table.

By the AccidentalPaints. (Fig. 15, Ne,

7 zand3.) T

The former of thefe Figures will fhew
the Reafon and Demonftration of this
Way of pradtifing, by the Accidental
Points, the Table being reprefented fide-
ways; ‘and the letter, the more ready and
expeditious Way of Praitice it felf, the
View being here foreright. And in both,
the feveral correfpondent Points are mark’d
- exaltly with the fame Letters, that the
‘Reader might the better underftand the
Agreement betwixtthem. =~ = Let

)
f
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Let theEye beat A, its Height AB, the
Plane of the Table CDEF, the ground
Line EF. - ‘

The Difference between thefe Figures, -
is, that whereas the Objed IKL at No, 2.
is reprefented very diftinély aslying in the
ground Plane, and isnot at all confoun-
ded, with its Image in the Table OPQ
at N°.3. the Obje& #/ feems to be con-
founded with its Perfpecive opg, although
they are not to be conceived, as both lying
_in the fame Plane, but ikl out behind in
the ground Plane, and opq Jin thePlane of
the Table, ereted perpendicularly upon
the Lineef ; the feeming Coincidence of
the Planes, arifing from the prefent Pofi-
tion and View. . ‘

Let I bea Point given in the ground
Plane, (Fig. 15. Ne. 2, 3.) whofe Seat in
the Table is to be determin’d. \ '

Fromthe given Point produce any
two Lines, at Liberty, to cut the ground
Line, as IN, IM. '
. From B the Foot of the Eye’s Perpendi-

cular, draw BF, BH, || to IM; IN, refpe-
¢tively. At the Points F, H, (in the ground
Line) ere& the Perpendiculars FD, HG,
each equal to AB. S

Join thefe Points D, G, with the Points
M, N, refpedively, and where the Lines -
DM, GN, interfed, as in O, will be the
S o St
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Seat of the Point I in the Table. (This
being demonftrated at Pro. IX, and its Co-

vollaries, T fhall not need to offer any thing’
- of the Reafon of it here.) e

PROP. XVIIL PROB.IL (Fig. 16

To find the ScenographickeContradtion- of &
Right Line, drawn i5 any Pafition to the
ground Line, ,

By 4 Point of Sight and Diftance.

The Points A, B, C, asbefore. The Line
given IH; and from the Points I, H, the
Perpendiculars EI, HG, to which DE and
FG, in the Ground Line GD, are refpe-
&ively equal. From the Points of Incie

" dence BG are drawn the Radials EC, GG,

which are interfe&ed by the Lines of Di-
flance BD, BF, in the Points i, b, which

- Points are the Perfpegtives -of I, H, and

therefore being joyned with a firait Line,
give ib for the Perfpective of the Line IH,
which was fought.

Were the given Line paralle! to the

ground Line, asex. gr. IK ; its Perfpetive
~ 18 determin’d with lefs. Trouble ftill. - For
having found the Seat of the Point I in 7,
we need only draw from thence a Line pa-

rallel to DG, which cuts the other Radial

CGink, and fo makes ik for the Perfpe-
&ive of IK. There

v}
2y
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There is no Need to add any thing a-
bout the PerfpeCtive of a Line perpendicu-
lar to the ground Line. The Figure it
~ felf, fufficiently fhews that Matter; as

ex. gr. in the Lines EI and GK, whofe
Perﬁ)e&ives are Ei and GK. '

To do the fame by the Accidental
Points: « -
1. If it be an Infinite Right Line, whofe
ScenographickContra&tion we would have,
as ex. gr. MK, infinitely produced towards
K, and cutting the Table in M (Fig. 15.
Ne. 2, and 3.) we have nothing to do, but

to draw BF || to MK, and having ere-

@ed FD perpendicular to FE, and —
~ AB, to join the Points D and M: So is

DM the Perfpedive of the infinite Line

MK.

2. If a Finise Line, as IM, and contigu- -

ous to the Table; we need only draw any
other Line at Liberty, as NI, thro’ the
Point I the Extremity thereof; and then
determine (by the laft Prob.) O, the Seat of

1, in the Table : For thenjoining the Points:

M, O, that Line is the Perfpettive Contra-
&ion of IM. .

- 3. If a Pinite Line, and not contiguous

to the Table, as LI; this may be done
two feveral Ways : ' K

1. 'By

. — .~
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oL By Two Acé{dental Points,

This is done by drawing two Lines at
Liberty thro’ the Extremities of the given
Line, as LK, KI, to cut the Ground Line
in R and M, and producing L1 it felf, to
cut the ground Line in N ; then having
determin’d C, D, the proper accidental
Points, to'which the faid Lines run up in
the Table, asalfo G, the Point to which
the Line LI, infinitely K;oduced,‘runs up;
. draw the Lines CR, DM, GN : For then

- CR and DM, do cutoff from the Line
GN, a Segment OP, which s the Sceno-
graphick Contra&ion of LI fought. ;

~ "2, By One Accidental Point only.

. ‘From the Extremities L, I, draw two
Lines: parallel to. cach other, till shey cut
the ground Line 3 and by what. has been
fhew’d before, find the proper accidental
Point, to which thofe Paralels converge
" on the Table. . * S
. Then havigg (as before) produced LI
to the ground Line in N,and found G the
proper,accidental ‘Point, towhich is. rufg
up in the Table. If ewo Eipesase drawn
from the Point, to which the aforefaid Pa-
rallels converge onthe Table, tathe Points
where they cuit the ground Line; thﬁ%
S | wi
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will cat off from the Lte NG, the true
Perfpeltive of LI -

o )
P R 0 B‘ III. '
To reprefent any given Angle in Perfpe-
Pglim. - (Fig. 15. N°. 1, 2,3.) 4

This is fo plain and eafie an Operation,
after what has beert faid about Poinsts and
Lines; that there ought to be but few
Words, made about ir. Ex.gr. Suppofe
the Angle £/i (Fig. 15. N°.3.) were given.
Having produced the containing Sides J,
li; to the ground Line in, », and carry’d
Lines from & the Foot of the Eye’s per«
pendicular, parallel to them refpedively,
viz. be, bb, and ereCed the Perpendicu-
lars, ec, hg — 4b, and laftly joined the
Points ¢ and r, g and » with right Lines
I fay thofe Lines ¢r, gn, form an Angle
¢gp, or apry equal in Scemographick Repre-

entasion, to the Angle kls..
PROB. IV. (Fig-18)

To find the Perfpeitive of & Line, P;rpendi;
3 cular, - to the ground Plane.

g This Problém is abfolutely neceﬂ'ary', in
order to the fetting any fort of Solid in
e Perfpeltive 5
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Perfpe€tive 5 and therefore ought to be
diligently explain’d. .

Let the Perpendicular given be NM, its
Seat in the ground Plane I, its Diftance -
from the Table IB, the Height OB=NM,
fet off in the Table from the Point of Inci-
dence B. TheLinesOA, BA, Radials car-
ried from the Points O, B. In the Radial
BA, the Point C, is the perfpeive of I, the
Point of Seat. From Cis drawn CD,, pa-
rallel to OB, terminated in D by the Ra-
dial OA. The Line CD isthe Perfpe&ive
of NM. - , '

Or thus: From any Point in theé ground
Line, as E, fet off the Perpendicular EF
—=BO=NM, and having determin’d the
Point € (as before) draw CG parallel to
the ground Line, to cut EA in G, then will
GH perpendicular to the Ground Line,
terminated by the Line FA, be the Perfpe~
&ive fought. Or (which is the fame thing)
GH and CD will be equal to one another.,

For AB : AC :: OB : DC, Similar Al
AOB,DOC, and FE: HG:: AE: AG, Si-
.milar A, AFE, AHG, and AE :AG::
AB: AC, Similar A* ABE, ACG,

.. FE:HG:: AB: AC, -
- BE:HG::0B:DC,
BuwtFE=0B, .. HG=DC,

G . Aud
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- - And it may be much more convenient
fometimes, thus to find the Perfpe&tive of
an upright Line, apart from the rest o
the Perfpective, and afterwards transfer it
to its own proper Place in the Perfpe&ive,
then to fet it off there at firft.

For when the Cafe is fuch, thata great
many Pe;)pendiculars are to be carry’d up
from the Perfpedtives of their feveral Points
of §eat in the Figure ;5 by the Multiplicity

|

of Lines, the whole will be apt to be ren-

~dred confufed..

If it were required to determine the
Perfpedlive, of a Line, any way inclind
to. the ground Plane; it’s readily done
thus. 5

Let fall a Perpendicular from the Top
of the inclin’d Line, to the ground Plane.
Find the Perfpe&ive of that Perpendicu-
lar; asalfo the Perfpe&ive Seat of the Foot
of the inclin’d Line. - o

Draw a Line from the Top of the afore-
faid Perfpe@ive Height, to the Seat of the
- Foot of the given inclin’d Line, which will

- be the Perfpe@ive fought.

"PROP.
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PROP. XXI. PROB, V. (Fig. 19)

To find the Perfpective of & Triangle, in
Pofition to the Tnble.f e Tm

fo & Point of Sight and Diffance.

- Let KLM be the Triangle propos'd.

KB, LH, IM, are Perpendiculars from
the Angles, to the ground Line 5 and from
the Points E, H, I, are drawn the Radials
EB, HB and IB. The Perpendicular’s
KE, ¢c. laid off in the Ground Line, give
the Points D, F, G, the Lines drawn to
which from C, interfeQing the Radials in
k,l, m, determine the Perfpeltive of the
. Triangle KLM.

By the Accidental Points,

Let the Triangle be KIL. (Fig. 15. Ne,
2, 3.) produce the Sides, to cut theground
Line in R, N, M, and then from B, draw-
ing Parallels to them, in E, H, F, ere&
the Perpendiculars EC, HG, F D, and
join the Points C, G, D, with R, N, M,
refpe&ivcl{l‘:k So have we by the Interfe-
&ions of thefe Lines, the Triangle OPQ
in the Table, for the Perfpe&tive of IKL.

G 2 After
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After this Inftance, I fhall not needto
illuftrate the Method of drawing Pieces of
Perfpective, by the Help of the Acciden-
tal Points, in any other PFigures whatfo-
ever; unlefs perhaps where ’tis nearer and
~ more expedirtious, to work that way than
the other. | ' 2

PROP.XXIL PROB.VL (Fig: z0.)

To reprefent in Perfpeliive, 4 Square, divided
into feveral little Squares; owe Side being
parallel ro the ground Line,

Let the Square be AKGD. Let AY, ZH,
In; gK, Perpendiculars to the ground
Line, in which the Diftances being laid
off, mark out the Points Q, R, S,T,V,W.X.
Let the Lines YO, ZO, nO, qO, be Radsals,
" The Lines PQ , PR, &<. carry’d from the
_Point of Diffance C, interfe& the Radial 02.,

ing,m, [, k, from whence drawing dg, me, o,
ka, parallel to QR, we have the defir’d Di-
vifions in Perfpediye.

PR O P. XXIIL P RO B.VIL (Fig. 21.)

To do the [ame when one Angle of the Square
is turned to the Table,

This is moft conveniently done, by the
_Help of the Aecidental Points,
| ) ‘ ' The
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The Lines of Incidence being drawn,
and the Diftances laid off in the Ground
Line (as ufual) let nSWZ be the perfpe-
&ive outlines of the Square MENI. The
_ Accidental Points are E and C, the Lines

AE and AC, being parallel to MF and
F1, by Cor. X. Prop. IX. Let the Points
W, X,Y,Z, be the Perfpe&ives of I,H,G,F.
Then laying a Ruler thro’ them and the
Point B, mark out the Points s, ¢, r, 5,
which joyned with W, X ,Y,Z, will divide
the Sides nS, ZW. So likewife, the Points
»,0,p, Z, being found, a Ruler laid over -
them and the Point C, will divide the -
‘other-two Sides of the Perfpe&ive, »z,
SW. And the Interfe&ions of thefe crofs
Lines, will determine the Perfpe&ive of
the little Squares, in the Original.

PR OP. XXIV. PR OB, VIIL

To /ét any Reéiilineal Plane Figure, whatfo-
ever,whether Regular,or Irregalar, in Per+

fpeive.

Find by the Rules afore-given, the Seats
of the feveral 4ngalar Points of the Paligon
given, in the Perfpe@ive Table. Thefe
Points joyn’d with Right Lines, will give
the Perfpetive of the Figure propes’d.:

'G3  PROB
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PROP. XXY. P R OB. IX. (Fig. 22.)

To ﬁt any upright Prifm, or Pyramid in
Perfpective. . . :
For & Prifm.

Let the Bafe be' ABCDE, whofe Side
AB is parallel to the Ground Line, and the
Height NO. By the foregoing Rules, find
the Perfpe@ive of the Bafe, which et be
PGHIK, having drawn.-a Line from O,
any Point in the.ground Line, to E the
Point of Sight; ere@® the Perpendicular
NO equal to the Height of the Prifm; and
join N L. At the Points E,G,H,IK,a Ruler
being laid parallel to the ground Line OZ.
Interfe@sthe Line LO, in the Points g, 4, 7,
from whence drawing gR, hQ, iP parallel
to NO; thefe Thall be (by Prop.1V.) the
perfpeétive Heights of the Prifm at thofe
feveral Points. Whére note, thagthere are
but three different Heights in all; for thofe
that are to be raifed upon K and I, will
be equal one to another, fo likewile with
- thofeat F and H, tho’ lefs than the former.
Laftly, that at G, will be the leaft of all.

The Reafon of this'is, becaufe the Side
the Pentagon ABis fuppofed to be parallel
to the ground Line. So that now laying
down the perfpettive Plane or Bafe FGHIK,

- Ta
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in a Place apart by it felf5 upon KI
ere@ the Perpendiculars KP, ¥T, equal
to the Perpendicular iP, and on the Poiats
F, H, ereét FQ, HS equal to hQ; and
Laftly, from G ere®@ GR=gR, and join
the Points PQRST, fo you have the Per-
fpeQtive of the.whole Sotid." . =
, " Por a Pyramia. .
Let the Bafe, as before, be ABCDE, the
Height NO, and W the Center of the Bafe.
 Having. drawn the Perfpeciive Plaw
PGHIK,. and therein determin’d w the
Seat of W ; we have nothing to do, but
from thence to carry afq to the Ground
Line, and at its Interfeftion with the Ra-
dial LO,, to take off (as before) the proper
Perfpedive Altitude, which isafterwards to-
be erefted upon the Point w in the Plan;.
For Lines drawn from the Extremity here~
- of, to AnglesF, G, H, I, K, will compleat
the Perfpedive of the Pyramid. CoiT

"PROP. XXVL- PROB. X.

To ot any Sort of Qblique Prifim or Pyramid,
in Per[pective, '

" For Pyramids 5 we fhall need only ond
Perpendicular let fall from the Persex, to
the Ground Plane, ' : '
» G4 Having
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Having therefore drawn the perfpeCtive
Plan, and determin’d whereabout in the
Table, the Seat of that Point in the Ground
Plane, on which the Perpendicular from
the Vertex falls, will be; asalfo having de -
termin’d (by the Rules above given) the
juft-Meafure, of the Perfpe&ive, of the
" fasd Perpendiculer :  Laftly, having fet

off this Perfpe@ive Altitude, from its
proper Seat in the Plan: There is no
-more to be done, but to draw Lines,
from the Extremity thereof, to the fe-

veral Angles of the aforefaid Perfpe&ive
Bafe or Plan. ‘

- In Prifms, the Mitter is a little more
troublefome, becaufe of the many Perpen-
diculars required to be let fall on the ground
Plane, from the spper Angles of the Body.

'(As ez. gr. inthe oblique Quadrangular
Prifm CDFEGHIK (Fig. 22.) from whofe:
upper Angles, are let fall the Perpendi-
culars CL, F N,'D'M, EQ; and whofe
Side GH, and confequently IK, for facili-
tating the Work, I fuppofe to be parallel
~ to the Ground Line 0Q.) SR

However,-thofe Perpendiculars being
let*fall, and the Meafures of ‘their Per/pe-
&ives,pm, g0, duly determin’d, as alﬁl)’ thesr

: S * " Points
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Points of Seat m b, 5,0, in the Table : Then
if thofe PerfpettiveAltitudes go, pm,be each
fet off, in its proper Meafure, from its pro-

r Point of Seat in the Table, viz. pm from
Eeand m, and go from #ando; and-Lines,
viz. ¢g,ah, fi, ek, drawn from the Extre-
mities of them, wiz. ¢, d, f, e, to the corre-
Jpondent Angles of the Perfpe&ive Plan, or
Bafe, viz. g, b, i, k; and Laftly, if thofe
Extremities themfelves be aptly joined with
Ri%{lt Lines, viz. cd, de, ¢f, fc’5 the Per-
fpettive of the oblique Prifm “propofed,
will be compleated, viz. ikghfecd. .

SCHOL.

There is in thefe Cafes, Choice to be .
- made of fome fuch Pofition of a Body to

the Table, rhat the Work may be the eafieft
avd fborsest poffible. .

Thus for Example, the foremention’d
Prilm CDEFGHIK, (at Fig. 22.) was
~ placed with its Side GH parallel to the
Ground Line OQ; and confequently the
- two entire Surfaces of it, GHCD, IKFE,

parallel to the .Plane of the Table. By
this Means the two Perpendiculars CL,
DM, being at equal Diftances from the
Table, are reprefented in Perfpedive by
one and the fame Line pm. And fo the

T _other

N
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other two PN, EO, by the Line ¢o. -So
that we have but thefe two Perfpe@ive
Heights, to determine in this Cafe. Where-
as, had one of the Angles as G, been
turn’'d towards the Table, we might have
had three or four feveral Perfpettive Al-
titudes, to have determin’d. If the Disgo-
»¢/ IH or NM, had becn parallel to QO ;
then there had beenThree, of which, that for
CL would have been biggeft ; thofe for FN
and DM, lefs than the former, tho’ equal
to one another, and that for OE leaft of
all, as being the fartheft from the Table.

But if NM were not parallel to the Ta-
ble, it is plain, there muft have been Four
feveral Perfpeive Heights found; fince
the four Perpendiculars above-mention’d,
would in that Cafe have ftood, at four fee
veral unequal Diftances from the Table.

The like is to be obferved, in other Fi-
- gures. o
PROP. XXVII. PROB.XI
- To fet any Solid, contained under Plane Sur-

faces (whether Regular.or Irregular) in
Perfpective. . g - 8 )

‘The Operation for, the oblique Prifm, (in
the laft Problem) will be a fufficient Dire-
rection for this, without a particular Fis
: - gure




[ 93]

-gure. Ex. gr. Let the Body propofed be
an Icofaedron, which we will fuppofe fet on
ifs Bafe, which is one of the Twesty Eqai-
lateral Triangles, under which. it is con-
- tain’d. This Body having twelve folid
Angles ; when it is fet on one of its contain-
ing Triangles as a Bafe; there are niae of
the faid Angles, remaining above the ground
Plane, from cach of which, Perpendiculars
are to belet fall. And here now we fhall
find, the Ufe of what was hinted at the
Scholism of. the laft Problem ; about the
Choice of fuch a Pofition, that the Work
may be the fhorteft poffible. For if the E-
quilateral Triangle, which is the Bafe, be
turned withone of its Sides || totheTable 5
we f{hall have the Perfpetives of but fix
Perpendiculars to determine. And the
fame alfo, if one Angle of the Bafe be dire-
&ed to the Table in fuch fort; that a Per-
pendicular let fall from thence to thg op-
pofite Bafe of the Equilateral Triangle,
. would, if produc’d, cut the ground Line at

- right Angles. For this is the fame Cafe as

the former. But if it be fet in any other - "

Pofition, we fhall have nine feveral Per

pendiculars to fet in PerfpeQive.

. Having therefore let fall Perpendiculars

- from the elevated Angles to the ground
Plane, and fet the Bai%:(wherb'on'the Bo-

dy ftands) in Perfpettive ; and Laftly de-
" termin’d
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termin’d the proper Heights of thofe feve-
ral Perpendiculars, upon the Perfpe&ive
Table, and fet them off from their proper
Points of Seat therein : If then ¢he Points
are aptly joyn’d (as the Infpe&ion of fuch
a Solid will beft dire&) the Perfpeitive ous-
Lines of the Body will be compleated. -

And thus may any Body whatfoever,
contain’d under Re&ilineal Surfaces, be
~ expeditiouly fet in Perfpeive, :

"PROP. XXVIIL PR O B. XIL

To fét all Sorss of Cones and Cylinders, in
-+ Perfpeitive.

The Rule will proceed here in like man-
ner as at Prob. X, for Pyramids and Prifms ;
abating only the Difference arifing from
the Bsfes, which here are Curvilineal Fi-
 guresy (viz. Circle.fz and there, Reitilineal
oncs. i g :

At Cor. 1. Prop. V. T have fhewn how
to determine, when a Circle, fhall come
an exatt Circle, into the Perfpe@ive Ta-
ble: That is, when the Perfpe&tive-of a
Circle fhall be a Circle. And it muft al-
ways be cither a Circle or an Elipfis, when
the Table ftands as we now fuppofe it, viz.
Perpendicular tothe Ground Plane.

LR Far
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For-that the Perfpedtive of a Circular
Line, may upon other Suppofitions, be
any other of the Conical Sedtions, as well
- asanEllipfis ; we have thewn already ac
Prop. VI. _ ‘

So that therefore if fuch Diffance and
Height Ff the Eye, be made Choice of, that
the Bafe of the given Cone or Cylinder,
be a Circle in the Perfpe@ive Table; if the
Seat of the Center, and the perfpetive
‘Magpitude of the Radius, be likewife de-
termin’d, (by Prob. 1. and IL) the Bafe s
defcrib’d with little Trouble,

But if any other Pofition be chofen, fo
that the circular Bafe, of the Cone or Cy- -
linder, comes into an Eipfis upon the Ta-
ble; it may be defcribed fufficiently well
for common Praltice; by dividing the
Circumference of the Gircle into a good
Numiber of Parts, and "having found” the
Perfpe@tives of the feveral Points of the
Divifior, to0 carry a Crooked Line thro’ them,
- with a fteddy Hand. Or to go more Geome.
“#rically to work 5 the Ellipfis may be de-

fcrib’d, by finding the Longer and Shorter

Axes of it upon the Table (as thall be thewn

:l‘;gnnd by) or by many other Ways be-
14¢s. ‘ B

sCHonv
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SCHOL. L

One thing is to be minded here with
Regard to Cylinders (for there is no farther
Difficulty at all in Cones) and that is, that
tho® fuch a Pofition be made Choice of,
that the Lower Bafe, ¢x. gr. fhould be a
Circle in the Table, yet the Upper Bafe
cannot at the fame time, be fo too, but
will be an Ellipfis : Or wsce verfa, if the
Upper be a Circle, the Lower will be an
Ellipfis* \

The Reafon of which is moft evident,
from that aforefaid Cor. 1. Prop. VL.
~ Por fince the Djflance from the Table,

being given, there is & particalar Altitude
of the Eye required, in order to make the
Perfpe@ive of a Circle, to be a Circle;
and fince in an Upright Cylpder, the Upper
- and Lower Bafes are both equally diftant
from the Table, but the Eye has not an
equal Elevation over them ‘both: ’Tis
- plain, that if the Height of the Eye over
the Lower Bafe in the ground Plane, be fo
_proportion’d. to its Diftance from the Ta.
ble, that the Per{pe&ive thereof fhallibe a
Circle; the Lefs Height of the Eye over
the Upper Bafe, cannot be proportion’d to
- the fame Diftance from the T'able, fo as to

. produce the fame Effe&t. -

So
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So that in an upright Cylinder, the
Perfpeftive Appearances, of the upper and
lower Bafis, can never be of the fame
Kind, but if one be a Circle, the other wil]
bean Efipfis; that is, fuppofing the Cylin-
der it felt, and the Ejye, to retain the fame
Pofition, and iDiﬁancc: from the Table.

SCHOL. IL

 Tofiwd the langei and fborter Axes, of this El.
' f bipfis, upon the Tabla ’

Imagine two Diameters in the Circular
Bafe of the Cylinder, cutting each other
at Right Angles, fo that one of them be
paralle] to the Table, and the other con-
fequently perpendicylar thereto.

~The Perfpectives of thefe two Diameters,
found bylfrop. XI, and XII. will be the
Axes of the Ellipfis to be defcribed upon
the Table.” . e

Now the Length of the Diameter being
given, the Scenographick Contra&ions
thereof, in thefe two Pofitions, are eafily
found ; by knowing the Diftances it lies
at from the Table, viz. the ﬁn%l'e Diftance
of the Diameter which is parelel, and che

Diftances of the two Extremities, of that,

‘which is perpemdicular, tothe Table.
' ‘Thefe
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. “Thefe, Ifay, being given, the Perfpe:
&ives'ar:: found, by the Rulés aforemizxci-
tion’d ; and confequently, the Axes de-
termin’d. .

PR OP. XXIX. PR OB XIIL
(Fig. 23, 24, 25.)
To fet 4 Row of Bodies in Per[peitive.

) ,
We will take a Series of Paralelipipids,

and fuppofe them rang'd in fuch Order, on
one fide the Eye, that their Sides which
‘are perpendicular to the Table, may lie all
in a right Line. And we will imagine one
of them to be comtiguous to the Table 5
which will in fome Meafure fhorten the
Work.
. Let (Fig. 23) the Point of Sight be
at A, the Point of Diftance B, Z the
Square Bafe, and WQone of ch@Including
~ Re@angles of the Parallelipipid propos’d.
Make CD = WX, DH=XQ, as alfo
HW — DH. Draw the Lines HA, DA;
 CA, from thePoints H, D, C, to the Point
of Sight A. -
" Joyri the Points BW, with a right Line,
interfeting the Radial AH in G, from
‘whence a parallel to the Ground Line
DW?Z, cuts the Radial AD in F, and de-
termines the Trapezium HDGF, for the
Perfpedtive Bafe of the firft Parallelipipid.

Lafth,

~
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Laply, from F raife a Perpendicular to
DZ, (or which is all one, & Parallel to DC,
- Which we fuppofe perpendicular to DZz)
Which incerfedts the Radial AC in E; and
thus we have the diminifh’d Altitude EF,
and confequently DCER for the Perfpe-
&ive Reprefentation, of the Side — Regi-
* angle or Surface of that firft Parallelipipid, -
And from this Bafe and Side - Superf-
cies, all the reft that finifhes the Perfpe.
€tive of the faid Body, is determin’d.
And thus are the Bafes and Sides found.
for the reft, viz. OMNI; LMIK, for the
Second,; VSQT, RSPQ, for the Third,
and fo on. . ‘ . ,
Note, If the ficft Parallefipipid had not
been fuppofed contiguous o the Table,
the Side- BH, could not' have lien in the
Ground Line, but would have been at
fome Diftance from it, and fo Wwould have
been diminifbed, and not appear’d in its
full Bignefs, as now it does. .
And the Reafon, why we made HW
=HD, is becaufé tlic Bafe Z being fup-
pofed a Square, that.fide thereof which
lies oppofite to DH, cannot be diftarit from
the Table any more or lefs, fhan the
Length of DH it felf ; for (as I faid) this
firft Parallelipipid is comiguons ¢o the Table.
- Nor is there any other Différence in the
Work; when one BodI)_'I i$ placed contigu-
. onus

.
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ous to the Table, and when they are all
4t & Diftance from it, than only this, that
in the former Cafe *tis (horter, by as much,
as finding the Perfpe&ive of one Line a-
mounts to. ,

The Perfpe&tive Plans and Elevations
being found, as at Fig. 23. the Perfpe-
&ives of the whole Solids are fet together
very eafily, as at Fig. 24. Ex. gr. The
Plan GFHD, Fig. 23. being_transferred
to gfbd, Fig. 24. upon the Points b, 4,
eret the Perpendiculars de, ab, = DC,
and atg, f, the Perpendiculars gb, ef, =
EF, and joyning the Points attopand bot-
tom, with right Lines, (asin the Fig.) the
out Lines of the Parallelipipid are' com-
pleated. In like Manner for the Second
and Third, transfer ‘the Plans OMNI,
VvSTQ, into omni, v st %, and ere& the
Perpendiculars KI, LM, In the Second,
‘and PQ, RS, in the Third, each in its
proper Place ; and fo fill up the out Lines
for them, and the reft, if there were

more.
Laftly, The Parallelipipids complea%y

finift’d"and [baded, appear as at C, D,E,
Flgg 250 ’ :

PROP.




PROP XXX.. PR OB. XIL
~ (Fig. 26.)

T0 reprefent a Pedeflal, in Pgr/['le&;iw.‘ |

This is done very eafily, by Help of the
Direions given at the laft Problem.

Let the Geometrick Plan or Bafe be B, the
Geometrick Elevation or Profile C, the
Point of Sight at A, and of Diffance B;
the Lines CK, and HK perpendicular to
each other. _ g

Having put the Bafe F.into Perfpettive,

~ asat E, and drawn the occult Lines &, 4,

b, &c. from the feveral Angles of the Ele-
vation C, perpendicular to HK, as alfo
the occult Lines ¢, ¢, &c. parallel to CK:
Suppofe the Per/peciive Elevation D, to be
compleated. .. '

This being fet in two oppofite Sides
of the perfpe@ive Plan, as was done for
the Parallelspipids (at Fig. 24.) will com-
pleat the Perfpeltive outlines of the Pes
deftal. ‘ o

And the whole adorn’d with its proper,
Shades, will appear as at G.

H 2 PROB.
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PROP. XXXI. PR OB. XIH
~ (Fig. 27.) g

To delineate the Perfpective Reprefentation of
the Roof, Pavement and Side-walls, of
any long Rooms or Entry, whofe Dimenfons
are given, ’ :

Suppofe BC the Height, CD the Breadth,
CH the Length, of the Place propos’d, I1E

the Eye’s Height, FE its Diftance; all .

- taken off in their proper Meafures, from the
fame Scale of equal Parts. The Table is
imagin*d to ftand perpendicular upon CD,
(which is therefore our Ground Line) and
the Spe&atours Pofition fuch, that a Per-

pendicular from his Foot-to CD, falls -

thereon at the Point F; which Perpedi-

cular is EF. _
Having drawn the Refangls BCAD,
- -one of whofe Sides is the Height, and the

other the Breadth (and is the Geomsetrick

Sedion of the Room by a wertical Plane,
Breadth-ways) produce the Line EF, till

it cuts BA inK. 1In the Line FK, fet of |

- the Eyes Heighe IE from F to N, and
"~ draw the Lines NC, ND.

_ By Corol. 1. Prep. XI. find the Perfpe- |

&ive Contration, of the Lemgth of the
Plage, viz, GH; faying, ;

A
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As the Sum of the Length, and the Eyes

Difance from the Table,

- 1Ts to the FHeight of the Eye;

So is the Length it felf, .
oits Perfpective Costraition, or Forefhort-
niog, o |

Thati;, GH-+-FE:IE:: GH: toa Fourth,
or the Forefbortning fought, |

This being taken off, from the Scale
ufed before, for the Geometrick Delinea-
tion, is to be laid in the Line FN, from
Fex. gr-toL. Thro’ the Point L, draw
PO vparallel CD, interfe&ing the Lines
NC, ND, inthe Points R, S.

Again, By Corol. II. Prop. XIII. find
the Perfpe@tive Contraction, of the Rooms
Height BC; faying,

As the Sum of the Lemgrh, and the Eyes
Diftance, o
Is to the Eyes Diftance,
8o is the Height it felf (of the Place)
- To its Perfpe&iye Contrattion,

That is, GH+FE : FE: :BCi to a

Fourth, which is the Contra&ion fought.

~'Let this be taken off from the fame

Scale, and laid in the Line FK, from the
Paint L, (determin’d before) to W ex. gr.
o - Hj or
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or which is the fame thing, fet it off in the
Lines RQ, ST, which are parallel BC,
from the Points R, or S, to Y, or X,

Which done, compleat the Retangle

RSYX, and draw the Lines BY, AX. Or
elfe, having fet off LW, thro’ W' draw
NM parallel to BA, which cuts the Lines
NB, NA, in the Points Y, X, and fo does
the very fame thing. And thus all the
outlines, of the intended Peice of Per-
fpedive, are drawrt. .

For the Trapezium CRSD, is the Re-
prefentation of the Floor, BYXA. of the
ﬁ/oo)[;, BYRC and AXSD .of the Side

- Walls. | ,

PROP.XXXIL P R OB. XIV. (Fig. 28)
To reprejént an Arch in 'Perjpe{ﬁm.

“This Work is fo like that of the forego-
ing Problem, that there need not be much
faid of it. L

The Eye’s Height is fex off from N to
L. The Line MN:is the Perfpe&tive Con-
traftion of the Length (or Depth) and
GM, of the Height; anfwering to L.F;and
WL, in the laff Figure, and obtained by
the fame Proportions. The Figure HGKPV
is here in this Cafe, what YXRS was in
that ; the' Circular Arch, being rcarfly’q

. _— | thro
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thro® the three Points H, G, K, which are
determin’d by the above-mention'd Rules,
which give the forefhortning ofthe Length
and Heights. .

The Lines BH, »m, EK, rq, OW, TV,
YZ, PR, are direted to the Point of
Sight L as in the former Cafe, CR, DS,
BY, AX, were carry’d towards N. In a
Word ; TVPR is the Perfpe&tive Repre-
fentation of the Ground Area, BHTV and
FKPR of the 8ides, and HBAEK, of the
Concave Superficies of the Arch.

And by the Help of thefe two Exam-
ples, may any other Delineagions of the
like Nature be perform’d.

PR OP.XXXIII. PROB. XV, (Fig: 29.)

To perform the Practice of Perfpeétive, with-
put Regard to Point of Diftance, or amy
 Accidental Point whatfoever,

Let the Tuble be ABDI, the Point of

Sight C, the Eyes Height CE, any yifible

Point in the Ground Plane, P, whofe In-
cidence on the Grognd Line, is at H, and

“jts Diftance PH.

.CONSTRUCTION.
Draw the Line DO in any Angle at Li. .
berty to DI, Make .DII;I (e groor DL@
! . 4 - )



 Lwe]l |
if it happened to be lefs) equal tp the Eye's
Diftance from the Table, NO (or LM) =
PH, the Diftance of the given Point from
the Ground Line. Draw OI (or MI) and
NK (or LK) parallel thereto. Thro’ X
draw KS parallel to B, and laftly CH in-
terfedting KS in Q. e
I fay'that Q!is the proper Place or Seat
of the Point P, in the Perfpective Table,

DEMONSTRATION.

Call the Perfpe&tive of the Line PH, .
By Prop. XI. PH :'75 :"‘PN—-!—PH: CH,

. DN-+PH:PH ::CH : =,
. DN : PH:: CH—=r:7,
But NO=PH (Confiruct.) -

v+ DN :NO::CH—7:7.

Again DNV:NG":‘:"“D.K:.KT:-:C ) :QH
(Similar Aty QR
A CQ QH: :CH—-‘-%,.%, ‘

* QH:CH::7: CH—s-+»=CH,

Therefore Q is the Seat of the given
Point P, in the Perfpetive Table. Q. E,D.

 SCHOL:
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$CHOL

*Tis fufficient, to have fhewn the way
of tracing out by this Method, the Seat of
any Point in the Perfpective Table; fince
from hence any Figure whatfoever may
be eafily laid down.

But the Ways for doing thefe things are
endlefs ; and therefore T fhall leave it to
iev:?‘one, to invent or follow what Me-
thod he pleafes, B

" . Having now difpatched what Problems

are neceflary, to render any Studious Per-
{on fufficiently well acquainted with the
Pradtice of the Direé# Method of Perfpe-
&ive, upon Upright or Vertical Tables.
T fhall add on¢ or two Prépofitions,
tending to the farther Illuftration, and
Improvement, of this curious Subjeé 5 and
then come to thew how we are to proceed
upon Horizontal and Inclin'd Tables.
After that, in a few Inftances, I fhall ex-
emplifie the Inverfe Method of Perfpe@ive ;
that is, how to go back from the Perfpeffive,
tothe Original,er Obje&, whofePerfpe&ive
it is. And the foregoing Rules being well
underftood, there will be no Need, to fay
much upon that Matter, - o

P R OP.
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P R O P. XXXIV. THEOR,
(Fig. 7.):

Emry Deformation, is & regular Piece of
Perfpedtive, upon the very fame Plane ; to
the Eye, plac’d at another Height and Di-

jlame.

I have already faid fomething in gene-
ral at Prop. VII, and its Coroll. concerning .
the Nature of Oprical Deformation, and jts
Diftinttion from what we commonl{ call
Perfpective. It is thewn therg, as alfo at
Schol. Prop. V1. that this is no other than
an inverted Sort of Perfpedtive; and thae
upon the Account of the different Order,
in whichthe Objett and the Table lie, with
refped td the Eye. ,

But I {hall now demonftrate other Rear
~ fons for its being fo, and.fhew how thefe

Pratices, do all fall within the Rules of the

ordinary Perfpe&tive. ,

R

CONSTRUCTION.

~ Let the Eye be at K, its Height KV,.the
\Groupd Plane (which ferves as a Table in
this Cafe) VSTDE ;5 on.which is perpendi- -
cularly ereGed the Plane Figure ABPN,
which is projeted by the Eye at K, into
ENDE, S We

.
* e
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We will fuppofe the Figure ABPN to
be a Reftangle, and confequently, its
Deformation E N DE, is a Trapezium;
whofe Side PN is parallel DE..

Upon DE erett 4-Plane, as MQFH, per-
pendicular to the Ground Plane, which
* produce out both Ways at Liberty. Let
fall a Perpendicular thereto, from the Eye
at K ; which cuts it in the Point G.

" DEMONSRATION.

- 'The Lines PD, NE, concur in V, the
Foot of the Eye’s Perpendicular (by Cos-
[firution, at Prop. VIL) "And fince the
Plane MQFH is (by the Hypothefis) per-
pendicular to the Plane STDE ; -therefore
if the Former be made a Grownd Plane, and
the Latter a Perfpefiive Table ; its evident
that the Parallels MF, QH. infinitely pro-
duced, will run up to fome Point of Sigh,
in the aforefaid- Plane STDE. Now if
- KG.be made the Height of the Eye, and
KV its Diftance from the Table ; then the
Paint of Séght is V, and the Ltnes DV, EV,
the Perfpe&tives of the Parallels DF, EH,
infinitely produced ; and therefore PD, NE,
are the Perfpectives of fome Finite Porti-
ons of thofe Parallels, Therefore the Eye
being at K, the Ground Plane MQFH,
the Table VSTDE, the Eye’s Height KG,
its
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s Diftance KV ; the Trapezium PDNE,
is the true Perfpetive, of fome Portion
of the Re&angle DEFH produced. But
the fame Trapezium was the Deformation
of the Re&tangle ABPN, to the fame Eye
at.K, its Height being KV, its Diftance
VO, and the Table STDE. Therefore,&.

Q. E. D. A
Y SCHOL I

We may eafily determine, what Part of
the Infinite Reftangle, FDEH, the De-
formation PNDE, is the common Perfpe-
&ive of, upon the Table VSTDE.

- . Bordrawing AT or BJ, parallel to VD or
VE, and VO perpendicular to PN, and pro-
duced to cut DE in T; i from Similar
AL, asifes KI (=KV—IV=KV—BN)

:IB(=VN)::KV:VE. =~ 4
~ Again, VN:PN:: VE: DE; and Laft-
ly, VE—-NV=NE. -

- Now then, if we take DE for the ground
Line, and ere& the Infinite Plane VSTDE
perpendicularly thereon, as our new Table,
and alfo at Right Angles there to the In-
finite Plane MQFH, for our ground Plane ;
we have then the Height, and Diffance of
the Bye, as alfo the Perfpeétsve Contraltion
of fome Portion of a Déreé? Line to find (by
Prop. X1.) the Length of that Dire& Line
jt €lf.  That is, 'we have KG (=VT) and

ST KV,




B

|

!
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Kv, and NE, to find the Length, of
which NE is the Scenographick Contra-
&ion. o .

Aad this being found, we may pro-
nourice, viz. thata Reftangle one of whofe
Sides is DE, and the other the Lige thus
found, being put into Perfpedive by the
commo Rules, for the Heighe and Diffance of
the Eye, GK, and KV ; will be the true
Deformation of the given Re&tangle AN,
upon the fame Plane, but with the Height
and Diftance of the Eye, KV, and VO.

SCHOL IL

Since Shadows are nothing but the Defor-
mations, or Projeitions of the Out-lines, of
Bodies, upon certain Planes ; and fince
we have demonftrated, how the Pra&ice
of Deformations is reducible to that of the
Common Perfpeitive: *Tis plain, that the
Praftice of Sciagraphy, or of determining
the Shadows of Bodies, is likewife redu-
cible to the fame ; fo that from the necef-

fary Data (of the Figare of the Body, and) .

of the Height and Diffance of the Light,

‘we may fettle the proper Height and Di-

ftance of the Ejye, thar the Shadow may
be drawn upon a Table, 3s an ordinary
Piece of Perfpetive. : -

LEM.
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L E M. (Fig. 30.)

If there be amy Number of Plames, catting
each other in the [ame Right Line; and
another Plane be drawn Perpendicular to
thesr common Section : Then, the common
Sections of the former Planes with this
laft Plane, (bal be all at right Angles, to
the common Seéiion of thofe [aid Planes.

‘The Planes MLGQ, MKFP, MIEO,
whofe Ground Lines, LQ, KP, IO, are
fuppofed Parallel ; cut -each other in the
Line MBN ; and are all of them cut, by
the Plane ACD, in the Lines BE, BF, BG,
refpedively. The Line MB, is fuppofed
perpendicular to the Plane ACD, at the
Point B. Thefe things fuppofed ; I fay
that MB, the common Se&tion of the afore-
faid Planes with one another, fhall be at
right Angles to the Lines BE, BF, BG,
the common Seions of the fame Planes,
with the Plane ACD. L

This is fo manifelt from Eucl, Elem. 11.
that there is no need of infifting on the

Proofof it.
COROL.

- __The Triangles MBR, NBR, MBT,

NBT, ¢. lying in the Planes MLBGQ,
MKBFP, &. areall of them Reangu«
_ lar at B. - PROP.
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PROP.XXXV. THEOR!
(Eig.;o.) S

If an Objelt in the Ground Plane, appear to
the Eye, in Dire& Vifion, in any Points
whatfoever of anUpright Per/pective Table ;
them, if a Plane ‘.SZ:emlnm, were [ubfbituted
inflead of the Table, and the Eye placed at
the fame Diftance, on the other Side there~

©of 5 it would receive the true Perfpective of '

the Object, by this reflex’d Vifiom, as be-
fore by the Dire&.

DEMONSTRATION.

Let the Eye be at M, the Table ACDH,
any Obje& as OPQ,, in the Ground Plane;
whofe Perfpetive, or Image in Direé? Vi-

fion, isSTR. .
" Phe common Se&ions, of the Plages
- MLGQ, MKFP, MIEQ, with the Plane
of the Table, viz. GR, FT, ES, do all
run up to the Point B as has been de-
monftrated at Prop. IX. . .

And (by the tforegoing Lemma) thefe
Lines RB, TB, SB, are each of them per-
. pendicular to MB, the common Se&ion

‘of all the Planes. ‘
Let us fuppofe then in the next Place,
that the Table ACDH were a Plane Sp;ca-

' . um,
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Jum, and that the Vifual Rayes PT, QR
08, were refle€ted thereby, into the Lines
Tq, Sr, Rp, at the Points T, R, S; at
which Points we imagine Tc, Rb, Sa, to
be erelted ferpendicularly, to the Plane
of the Speculum 5 and confequently to lie

i the Planes MKBFP, MLBGQ,MIBEO.
And let the Line MB, which is by the

Suppofition perpendicular: to the Plane of
the Glafs, be produced out in the other
Side at Liberty, as BV. By the known
Laws of Casoptricks, the Angle PTc —
c¢Tq, QRb=bRp, 0Sa=aSt. But becaufe
Rb ex. gr. is perpendicular to the Plane of
the Speculum, therefore the Angles bRB
and bRG, are right ones. And confe-
quently,the Angle BRp=the Angle QRG.
BlIJ{ QRG = MRB; thercfore MRB=
B ) . ) .

I?et Rp cut the Line MV, inN.

Then, fince MBR—=NBR (being tight
ones, by Corol. to Lem, foregoing) and
MRB=NRB, and BR common to both
Triaogles; ’tis plainthat MB=BN.

. Inlike Manner, we will demonftrate;

- that the Angle BTM.—.—BTN, and BSM .

—BSN. v

And.confequently, that the other re-
flex’d vifual Raycs, Tq, Sr, doalfo mees
in the fame Point N. N

And
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| And therefore were the Eye’ placed at
. N, it would fee the Obje@ OPQ, by the
 Means of the Glafs ; appearin% at opq, on
" the other Side, juftas OPQ it felf appears,
on this Side. ‘
That is ; as the Eye at M, fees the Ob-
je& OPQ., in DireéZ Vifion, appearing on
the Table, as SRT 5 fo the Eye at N
(equally removed) fees the fame Obje&t,
by the Help of the G/afs, appearing at opg,
juft as far bekind the Glafs, as OPQ is be«
fore it, and in the very fame Form too, viz,
That of SRT, which is the fame Perfpe.
&ive. Q.E.D. ,

) Hence Plane Looking-Glaffes, may be
' ufefully apply’d, to the Purpoie of drawing
t Pieces of Perfpe&tive. '

)

PROP XXXVL. THEOR.
(Fig. 31.)

Images, formed by Reflexion from Pline
- Glaffes; dre regular Pieces of Perfpective;
< in which the Height, and Dsftance of the
Ejye, as alfo the proper Posnt of Sight, are
all eafily determinable.

This Propofition, differs much from that

which went before, For what was fhew’d
- - I ‘ thet' e,
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there, was this; that theEye, by the Help
of a Plane Glafs, might have the very
fame true Perfpetive of an Obje&, which
it would have, for any given Height and
Diftance of the Eye, in Direét Vifion.

But what is to be proved here, is this;
that a Light being plac’d before a Plane
Glafs, the Image of the fame Glafs, form-
ed by the reflex’d Light; ex. gr. upon
the Roof or Cieling of a Room, will be a
regular Piece of Perfpettive, whofe Point
of Sight is fomewhere determinable, upon
the aforefaid Roof or Cieling. So that the
Looking-Glafs, is here, not only the Is-
firament to refleCt, but alfo the Object it
felf, whofe Form is reflected.

For as in other Cafes; a Speculum re-
ceiving the Species of fome ordinary Ob-
jet, reverberates it, and makes that Ob-
je& vifible to the Eye at a proper Diftance
and Pofition 3 fo here, a Speculum receiv-
ing the Rayes of an aiual Light, or Lu-
minous Body ; returns it own Form or
Shape, upon a neighbouring Plane; which
- will be very different, according to the
Pofitions of the Glafs, the Plane, "and the
Luminary it felf.

DEMON.
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DEMON.

Let ABCD be a plane Looking-Glafs,
ex. gr. of a Re@angular Form, the Light
at E, which falling on the Glafs ‘in the
Rayes EC, EA, EB, ED, is refle@ed up
to the Ceiling TNOL ; -and figures there, -
the Speculum it rebounded from, in the
Form of a Trapezium abéd, whofe two
Sides, ex. gr. ab, and ¢d, are parallel to
each other. ) C -

Suppofe thie Plane of the Glafs, if con-
tinued, to cut the Growsd-floor in the Line
ST, which is crofs’d at right Angles in I,
with the Line EF, at one End of which,
ftands the Light E. S

Take IF (behind the Glafs) == 1E, the
Diftance of the Light beforeit ; and from
the Point F, ere& a Perpendicular to the
:Flog, viz.. FG, which ftrikes the Ceiling
n . B : S
I fay G is the proper Point of Sight, for
the Perfpeive cabd ; or ’tis that in which
the converging Sides of the Trapezium, s,

, if produced, would meet. 4

By Prip. XXXIV. Theor. If the Eye be
plac’d at F, and ‘were fuppofed to proje&
the Obje@ ABCD upon the Ceiling TNOL
(which we fuppofe paralle] to the Horizon)
the Deformation afxd will be a regular

R I3 Piece

{
\
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. Picce of Perfpeitive, upon the very fame
Plane 4 in which the Point of Sight will be
G, and the Eyes Diffance from the Table,
PG, and its Altitade,a Perpendicular from
F'to a vertical Plane pafling thro’ x4\,

And wise ver[Z, the Perfpetive «fxd
upon the Ceiling, appears to the Eye at
F, as the Reftangle ABCD, upen the -
Vertical Plane ABST. -

. But byProp.XXXV. Theor. the Speculum
being ABCD, if inftead of the Lighs, an
Eye were placed at B ; it would receive
the fame Appearance, of the Obje&, x4,
by this refex’d Vifion, at E, which it had
before in direét Vifion, when plac’d on the
otblc:r Side at F; the Diftance IF being
=IE. .
~ That is, the Rayes Fa, F3, Fx, FJ,
would be reflefted into EA, EB, EC, ED.
And therefore, on the other Hand, if is-
ftead of the Eye, a Light be placed at E,
the Incident Rayes EA, EB, &, will be
refle@ed by the Glafs ABCD, into A<, Bg,
Cx, D&, which if produced would all
meet in K.
_ .~ So that ’tis plain, the Proje&tion «8xd,
and the reflected Iinage abed, perfeQly co-
- incide with oneapother.. And therefore the
faid refle@ted Image abed, is ategular Piece
of Perfpeitive, whofe Point of Sight is G.

Q.E.D.
- COROL
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COROL

Hence again, Plane Glaflés may be ap-
plied to Perfpetive Ufes ; but after a map-

- ner very different, from what was fugge-
fted at Coro/. of the foregoing Prop. -

Of Horizontal Petfpettive.

"Tho’ we have hitherto been profefledly
confidering only Vpright Tables, and how
to trace the Appearances of Obje@s on
thém 5 yet the /ss# Propofition intimates fo
much of the Reafon of the Praice on Ao~
rizontal Tables likewife, that' we have not
only a very eafie and natural Tranfition
from thence, to this Speculation, but fhall
alfo find it neceffary to fay lefs of that Mat-
ter than otherwife, upon the Scpre of
what we have there demonftrated.

. PROP.XXXVI. THEOR,
, C (Fig. 32.)

STés the fame thing to draw & Piece of Pere

[fpective, upon an_Horizontal Tables 4

upon 4 vertical Table, the Eye's Height
; 4nd Diftance 6gin,g algernately charged,

13 .D;EM‘ON:
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. DEMONSTRATION.

Let the Eye be at A ; GO, ‘the Ground
Plané, AG its Height above the fame ; BE,
an Horizontal Plane above the Eye, DH
a Plane perpendicular to the two former,
AB, the Eye’s Diftance from the Horizon-
. 24l Plane, AN, its Diftance from the Per-
tical Plade, D any vifible Point in the
Plane DH,, 3 UTREE

From the Eye at A draw the vifual
Ray AD, cutting the Horizontal Table

in C. L L
" Tis plain that C, is_the Perfpettive. of
the Point D (lying io the vertical Ground
Plane ED) in the Harizontal Table BE, to
the .Eye, at A, whofe Diftance from  the
- Table s AB, and from the vertical Ground

~ Plane, is AN=BE. L

And therefore fince the Angle AND is
a right one; if, while the Eye continues
ftill in the fame Point at A, we {uppofe
HD, which was before a wertiéal Ground *
Plane, now to become an Horizontal one;
as alfo AN and BE,. which before were
Horizontal, now to be fet perpendicalar
to the Horizon : Ttis evident, "that by this
. Change of Pofition, all things are now re-
gluc’d to the common ‘Cafe of Upright Ta-

€s. -

For

I
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For DH is the Ground Plane, BE the
Vertical or Upright Table, AN the
Height of the Eyeabove the Ground Plane,
AB its Diftance from. the Table, and B
the Point of Sight thereon..

And in either Cafe, the Point C, the
Perfpe@ive of D, continues in exatly the
fame Place and Pofition in the Table. And
for the fame Reafon, would the Perfpe.-.
&ives of any other Points in the Ground
Plane HD, be the fame when BE ftands
vertical, as when it lies parallel to the' Ho-
r2207. ¢ o : '

And therefore, ’tis the fame thing to
draw a piece of . Perfpetive upon, v,

" COROL 1

The Rule therefore for Praice, is
this, viz. T® draw upon the Horizontal
Table BE, after the manner that we would
do, if it were an Upright one; wherein:
B fhould be the Point of Sight, AN the
Eye’s Height, and AB its Diffance fram the
Table_. . o I
COROL. IL

~ The fame Rules hold, whether Pieces
of Per[pective of this Kind, areto be drdwn
‘'on Planes above or below the Eye ;. as ex,
gr, whether on the Roof or Qciliniof' a
I+ Church

H
[y
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Church, o as to be view’d from the Floor,

or on the Pavement, fo as to be view’d
from a Gallery.

COROL, IIL

) Were a Pedeftal or Column (or a Rank
" of each) ftanding perpendicular to the Ho-
rizon, to be reprefented in this fort of Per-
fpettive, ex. gr. upon the Cieling 5 it would
be the fame thing, as to place the fame
Pedeftalor Column, parallel to the Horizon
in the Ground Plane ; and then draw the
PerfpeCive of it, upon an Upright Table,
ex. gr. a Wal. . :
For thus; if we fuppofe, the Line DE
(for Example) to be a Pillar, perpendicu-
lar to the Horizon GO ; it will be all one,
to reprefent this in Perfpe@ive upon the
Cieling BE; as it would be, if DH be-
ing the Horizon or Ground Plane, and
~ confequently thePillar DR lying flat there-
on : we {hould draw the Perfpeive of it,

upon the Wk, or vertical Table BE.

And it is to be obferved 5 that in either
Cafe, the Circles keep their proper Form
in the Perfpedive ; as lying in a Pofition
.- parallel to the Table, and confequently
(by Prop. V.) being Circles there likewife.

. And the Sides of the Columns, are Direit
Lines, or fuch as are perpendicular to the
o . Table,
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Table, and therefore in the Table are car»
ried up to the Point of Sight B.

And upon this Account Horszontal Per-
fpedive is indeed much eafier, than Verti-
cal, or that which is perform’d upon an
Upright Table; contrary to what the
Painters generally imagine. For ’tis plain,
that ’tis eafier, ex. gr. to put a Column,
that lies flat on the Ground Plane, into
Per{pe&ive, upon an Upright Table ; then
’is to draw the Perfpedive of that fame
Column, ftanding perpendicular to the
Ground Plane, upon the fame vertical _
‘Table. For the Difference lies here ; That
in the former Cafe, thg Circles (as I faid)
keep their Form in the Table; and the
Sides likewife, are- all carry’d up to the
Point of Sighs ; whereas in the Jaster, the
Sides are to be fbortsed upon the Table,

“and alfg the Circles cannot keep their

Form ; for the Reafon of which, I refer
to Schol.1. Prop.5. But now; we have
fhewn, that ’tis the fame thing to repre-
fent an Upright Column, in Perfpe&tive,
upon on Horizontal Table; that ’tis to re-

prefent that fame Column, l}gug flat in

the Ground Plane, upon an Upright Ta-
ble. - And therefore, I f3y the Pradice of
Horizontal Perfpe@ive, is in manzy Refpelts
much eafier than that of Vertiesl. -

SCHOL.
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We may eafily determine where an Up-
right Table ought to be plac’d, that the
fame Objet, may have the fame Perfpe-
&ive thereon, which it has on any Hori-
zontal Table ; the Eye keeping the fame
Pofition in each Cafe. . o

As if (Fig. 32.) the Eye being at A, we
were to find where a vertical Table ought

- -to ftand, as' in ex. gr. where in HN or L
SP, &v. that fo the Perfpeétive of the Line
DE thereon may be the fame as that of the
faid Line DE, upon the Horizontal Table
BE; the Eye continuing ftill at A. ‘

* .. Put HO=DE. Then by SimilarAngles
HO:HI :: GO; AG, alloDE:CE:: DN
: AN ; wherefore the Perfpe@ives CE and
HI, are as DEI;(I:—N,- and. E'_%%Q_G,, or
v .o .

N ol B Thereoreif CE==HI, then
will AN : DN :: AG : GO, and fo the
Redtangular Triangles ADN, AGO are
Similar, and therefore the Angle ADN,
—AOG,or DAB—=0OAN, or DAB4-DAN
=O0AN+DAN; but DAB4-DAN, or
BAN, is a Right’ Angle by Cenftrudtion,
and therefore OAN—+DAN muft be fo
too. And confequently we muft draw-
N AQ,
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AQ perpendicular to AD, and having fet
off QP=DE, ereft the Perpendicular PS;
for then on this Table, fhall the Perfpe-
&ive PR, be equal to CE, upon the Ho-
rizontal Table; the Eye in both Cafes
beingat A. Q.E. I .

COROL.-

If the Figures BN and AN, were
Sqaares; then in this Cafe the Vertical
Table ought to ftand in NH, in order to
our having the PerfpeGtive NH=CE. -

For they being Squares, then AG=AN
—EN=GH ; and becaufe HO=DE by -

. Suppofition, . GO=DN, and fince CE

AN AG ,. .
HI::DE’I;(N : HOG):) G, ’tis plain- the

. Scenographick Projeltions, on thefe two

Tables are equal to each other.

Of the Pragtice of Per/j)eéli've,,?_’o'n Tables In-
- dindosbe Horizon. .

Though the Rules of this Perfpetive,
bave much Affinity, with thofe before de<
montftrated for Vertscal or Upright Tables
yet there is net that Sort of Coincidence,
or Agreement betwixt them, that fome of

“the Writers of this Science have imagin’d.

Thus
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Thus (for Example) M. Lamy’s Account -
of this Matter, as we find it in his Per-
Jpective, primted st London 17024 is far

om being either clear or genuine: and
that abating all Miftakes of the Prefs.

Let (Fig. 33.) BG be the Ground Plane,
SE an Upright Table; HE an Inclin’d one,
the Eye’s Height, AB, its. Diftance from
the Vertical Table, AP, the Line BC—=
AB, and ||! EH, and from C, a Line as
CN ||! BG, ftriking the Inclin’d Table in
the Point N, and therefore —BE, ‘

Suppofe the Eye at C, viewing any Point
as G in the Ground Plane, and by the Vi-
fual Ray CG, making its Per(petive Seat,.
in the Inclin’d Table at F; fo that EF, is
the Perfpective of FG, on the faid Table,
to the Eye at C, '

- _ Now he tells us, that (keeping the fame
Point-of Sration E) if we bring the Table
EH iato the Upright Pofition ES ; and the
Spectatour moves back from BC to BA;
that then the Point C coinciding with A,
and N with P, the Point F which is the
Perfpe&tive of G, to the Eye at C, upon the
- Inchin’'d Table, will alfo coincide with D,
which is the Perfpediye of the faine Point
G, tothe Eyeat A, upon the Upright Ta-
ble: thatis, that EF—ED, S

And indeed it is true, that if the Poftures

of the Specatour and the Table, are thus
- hified
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fhifted as he fuppofes ; the Points Cand A,
N and P, will coincide. Alfo I allow that
- Fand Dwill do fo too; or that EF will

—

* For from Sim. A BG: AB:: EG: ED,
Alfo, BG:BC::EG: EF,

Therefore ED=FEF; tho’ at the fame
time, his way of proving it, is (to fay no
more) very confus’d and odd. . ‘

However, that we pafs by ; and grant
him, that ED is equal to EF. And what
if it befo; what follows from thence?
Why then fays he; The Perfpeitive of G,
after this Change of the Pofitions, will be
Jousd in the very fame Point of the Piture s
that is, when the Table is fet upright, and

 the Spectatour has erected himfelf likewife ;
it will be juft were it was, when both were
inclin’d. Very well! And now then, what
is the Rule arifing from hence, in order to
Praice? Why he tells us, That we are 2o
draw the Perfpective of an CZjeﬁ #pon the up-
right Table ES, according to the Rules before
given, making AB (=BC —=EN) the
Hesght ‘of the Eye, and its Diftance, AP
=BE—=CN:).the Point of Sight P, in this

- Table, being the [ame with N, in the other s
becaufe the Lines EN and EP are equal. And
when this is done, we are only 10 fet the Table
ES, back again into the Place EH, and the
e Speciatonr
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Spedasour to betake bimfelf to his ffooping Po
Srure, fo as to place his Eye in the Point C 5
and then the Perfpective will anfwer Expe-
éation.

But this Gentleman to be fure, did not .
confider, that tho’the Perfpe&ive of G, on
at the Inclin’'d Table, with refpe tothe Eye
. C; doesthus coincide with the Perfpettives
of the fame Point, on the spricht Table, to
theEye at A ; and tho’ there will be (by
Vertue of the fame Demonftration) the like
Coincidence, as to the Perfpe&ives of any
osher Points, taken in the fame Line EG
yet when he comes to ‘take a Point, that
liesin fome other Line ; and not in EG;
be must then of neceffity [bift his Eye from C,
into fome other Place, in order to obtain
this Coincidence of Perfpe&ives, upon the
two Tables. And this will be demonitra-
bly evident to any one, if the Tables, which
are here reprefented by ffrass Lines only,
be but reprefented in their proper Dimens
fions as Plane Figares. And therefore, as
many different Lines of Incidence as there
are, in which the Points in the Ground Plane,
whofe Perfpe&ives he would find, are pofit-
ed: Somany feveral Removes and Shiftings, of
the Eye from C, muft there neceffarily be:
thatis, the SpeCtatour muft put himfelf,into
the fame Variety of new Places and Po-
ftures; in order to have the PerfpeQives, l?f

‘ the
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the Points of an Obje, on an Inclin’d Table,
coindident with the Perfpe&ives,of the fame
Points on an #pright Table. And what an
eafie and pradticable Method this would
" be, of drawing a piece of Perfpe&tive on
an Inclind’d Table; I leave it to the World
to Judge. o ’

But, which is the main thing of all; he
has quite drop’d the true Problem, and
fubftituted an other in the Room of it. '

All that is of Ufe, and which is what
a Man would enquire after and expe& in
the Solution of fuch a Problem ; is how 1o
draw upon an Inclin'd Table, ex.gr. EH s ke’?-
ing his perpendicular Poflure AB, and his
Eye, continaally in the [elf [ame Point at A':
And not, how he may (bift bis Eye from
A, into an other Pofture C, and there
have his Perfpective F, coincident with
D, when the Table agd Specatour are
both fét upright again; and foto go on at
this Rate, into an Infinity of Poftures and
Pofitions ; which in Pra&ice, is to do no- -
thing at all, and therefore to prefcribe it,
is to teach nothing at all. Certainly, as
there are Rules for Drawing upon Pertical
and Horsizontal Tables, not incumber’d with
any fuch precarious Changes and Removes
of the Eye ; fo the like Rules be demon-
ftrated for Tables inclind’d to the Horizon ;
and the Principles on both Sides are fo

near
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near a-kin, that the Application is not
digieult, to be made from the one to the
other.

PR OP XXXVIIl. THEOR.
(Fig. 34.)

The Point, to which the Perfpeitives of any
Parallels in the Ground Plane, converge up-
on Tables Inclin'd to the Horizon; is (as in
thofe which are Vertical) determin'd by the
Interfection of the Table, by a Ray paffing

from the Eye, parallel to the aforefsid Pa-
yallels in the Ground Plane.

Let the Eye be at A, its Height AB, the
Ground Plane CHDI, the Inclin’d Table
CEFRD, any Parallels in the Ground Plane,
CLH, DXI; the Line LK parallel to the
Ground Line CD. Draw the Vifual Plane
ALK, whofe Setion by the Plane of the
Inclin’d Table, is MN ; which is therefore -
the Per{pe&ive Reprefentation of the Line
KL, upon the faid Table. \ -

It’s evident, that when the Vifual Plane
ALK, becomes paraliel to the Horizon,
the two Sides AL, AK, coincide with .
each other, and the whole Plane falls into
the Right Line AP, which isparallel tothe
Horizon, and ftrikes the Table in G, which
is the Point of Sight, . '

‘ Hither

\
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 Hither tis, that the Lines CM and DN,
the Perfpetives of CL. andDK, do con-
" verge; fo that CG and DG, are the Per-
fpe&ives of the Parallels CH, DI, infinitely
prodw’d,  All which is moft eafily de-
monftrated by the Prifm,after the manner
that we, proceeded at Prop, IX. for apright
Tables. Q:E. D.

PROP. XXXIX. THEOR:

The Perfpectives of all Lines parallet to the
‘Ground Line, are £dr4ﬂel one to another }
upon Inclin’d Tables 45 well & Upright
ones. _

 Thus if the Lide LK, be parallel to the

-.Ground Line CD, we will demonftrate

(as at Prop. XI.) that its Perfpeive MN;

fhall alfo be parallel to CD ; and therefore;
all parallel to one ariother; Q. E.D.

COROL:-
Therefore all thefe Lines, are dtawn u p-
on Incliw'd Tables, after’ the very fame
Manner as upon thofe that are Vertical:

\

K "BPROP.
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PROP.XL. THEOR

The Perfpectives of Lines, Perpendicular to
the Ground Plane, are to be drawn upon
Inclin’d Tables, after & wery different
Manner, frovs what they are om upright
ones. \

For by Prop. XII. upon Vertical Tables,
thefe Perfpectives, are all Perpendicular to
the Ground Line, and confequently parallel
to one another. ‘

The Reafon of which is, becaufe the
Vifual Planes, which are all perpendicular
to the Horizon, being cut by the Plane of
the Table, which is likewife perpendicular
to the Horizon ; their common Setions
(viz. The Perfpe@ives of the Lines, per-
pendicular to the Ground Plane) muft ne-
ceffarily, be all of them, perpendicular to
the Ground Lipe of the Table.

But is can’t be thus, when the Table is
plac’d ftooping or inclin’d to the Ground
Plane. For the Fifual Planes, which are
all perpendicular to the Horizon, being
" cut by the Inclin’d Oblique Plane of the
. Table; will not make the common Se-

&ions or Perfpeives, perpendicular to the
Ground Line; but inclining, and that in
various Angles of Obliquity. N

: or
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Nor is there any more, than one SeGion
only, of the Inilin’d Table, by a vifual
Plane; wherein the common Seétion, is at
right Angles to the Ground Line. =~ -

But one there is; which is, when the
Vifual Plane, cuts the Inclind Table at
Right Angles. In this Cafe, the Perfpe-
&ive,of a Line perpendicular to the Ground
Plame, will -alfo be perpendicular to the
Ground Lige of the Table ; otherwife not,

-as any Man- may eafily fatisfic himfelf,

from the commen Principles of Geometry.

PROP.XLL T HE OR. (Fig: 35

If ADBOp be the Plane of & Table, inclin’d
to the Horizontal Plane DrOn; the- Eye
-at C, its Height Cr, from whence a Per-
pendicular as rOn, is let fall 0 the Ground
Line DOp ;5 Lafttly, CB parallel to rn, or
the Horszontal Plane, [iriking the Inclin’d
Tablein B : 1fay, that n being auy vifible
Point im the Ground Plane;, ijgwe fezoff
=On, and AB=CB, and carrying up the
Liwe OB from O ta B, join the Points A
 and p,with the right Line Ap, inter[eéhi
OB in c ; that then the Point ¢ [ball be the
true Per[pelive Seas, of the given Point
0, in the Table: I

K2 CON-
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CONSTRUCTION.

From the Eye at C, draw Cs ||! Bo, as
alfo AD | to the fame Bo, from the Point
A. Draw the vifual Ray Cn, cuttmg the
Table in the Point «.

DEMONSTRATION

The Point «, is the #ateral Perfpe&lve
of the Point #, to the Eye at C, upon the
Inclin’d Table ; and by Prop. XXXVIII.
thisPoint 4 is found forme where in therRa-
dial Bo. Now I'll demonftrate that ais co-
incident with ¢, determin’d by the Interfe-
&ion of the LinesAp and Bo, drawn afterthe
Manner, as is exprefs’d in the Propoﬁtaou

" The Triangles sCn, oen, are Similar ; B
" /Therefore, sm:om::sC;0a. «
. Again, the Tuangles ADp, up, -are

- .Sumlar

Therefore, Dp i0p :: AD: ac v

- But sm—s0 -~ on __.CB+oa (be.eaufe of
ﬁls)*-AB—Hn (Confiruit.) — Da - om (be-
caufe c;f [P’):Do—hof (Cauﬂm&) themfore
"m = = pD.

~Again; gm=op (Confirus?) ‘

AndsC=Bo (becaufe of Paraﬂals)—AD
(becaufe of Parallels) therefore the Fourth

Terms




[ 135 ] .
“Terms of the Proportions are refpetively
equal, viz. osa—oc. .

Therefore the Points 4 and ‘¢, do coin-
cide with each other on the Table.

That is, the Point ¢, determin’d by the
Interfe@ion of the Lines Ap dnd Bo, is co-
incident with 4, the mazaral Perfpe&ive of -
», in the Ground Plane. .o

Therefore the Perfpeive of the Point
», in the Ground Plane, is rightly deter-

. mined, by laying off in the Grousd Line,

op—on, and in the Horizomtal Line, BA

=BG, and then drawing Ap, to cut the

Radisl Bo inthe Point¢. Q. E.D,
. SCHOL.

2'his Demonftration for Inclin’d Tables,
proceeds exaltly after the fame manner,
with that generalone givenat Prop. IX. For
Tablesperpendicular to the Horizon. Allthe

‘Difference is 3 that the Line CB, is there

perpendicilar to the Table, and here obligue ;
which neceffarily arifes from the different
Pofition of the Table in that Cafe and this: -
But in both Cafes jt’s parallel té the Horj-
zon, and where it ftrikes the Table, (as
here at B) determines the Point of Sight, if
the Lines o», ¢c. are at Right Angles to

~ the Ground Line Dp; or otherwifc, fome

Hgcidental Point, ~
. K3 And
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‘And thofe thatwill take the Pains todraw
.the Figure out, may accommodate the De-
monftration to any Cafe ; let the Line on,
in the Ground Plane, lie (as it does here)
pafling throogh the Foot of the Eye’s Per-
pendicular Cr ; or any other ways on either
Side of the Eye. But indeed, the bare In-
fpection of the Fig. referr’d to at the fore-
mention’d Prop. will be a fufficient Proof
«of the Univerfality of this Demonftration,
ﬁ:ir Inclin’d Tables, without any more
ado.. : .

CQROLLARY I

‘Hence then we havea Method of tracing
out pradically, upon any Inclin’d Table,
the Perfpective Seats, of any given Pgint
or Points, in the GroundPlane ; and con-
fequently of delineating the entire Scewo-
graphick Appearance; of any Obje, upon
{uch a Table. o

COR oL I

- The Diftance BA in the Horizontal
Line (which determines A, the Sweceds-
~ meous Point of Diftance) being—CB—os—sr
" —+ro; is therefore — the perpendicular Di-
Jance of the Spedtator from the Ground Lime,
added-to.the Corangens af the Tables Inclina-

F
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sion, the Eye’s Height being the Radius.
For the Angle Csr— Bon, the Tables Ho-
rizontal Inclination. SR
. AHo oB, the Perpendicular Diftance,
of -the Point of Sight, above the Ground
Line Dp; is the Co-Secant of the.fame
Angle: Which Remarks may be ufeful
in Pradice. \ :

‘PR OP.XLIL PR OB. XVI.

Tp draw npon an Tnclin’d Table, the Perfpe-
&tive of any Line, perpendicular o 7he
. Groand Plane. B

How all Sorts of Lines Jizg in the
Ground Plane, are to be drawn in Per-
fpective upon thefe Tables; we have
{hewn already :* But how thofe which are
raifed above the Ground Plane, are to be
reprefented, is a thing of more Difficulty.
I {hall éhew therefore, how we qay cafily
and pra&ically trace out upon a Table,any
how inclin’d to the Horizon, the Perfpe-
. {pe&tive, of any Line, which ftands eref?
on the Ground Plane: it being eafie from
thence, to draw the Perfpetives of any
Lines that are obligue thereto ; as we have
intimated before; in wertical Perfpetive,

Ke - Fram
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" From the Foot of the Perpemdicular,
where it ftands in the Ground Plane, car-
ry a Line of Iscidence to the Ground Line

" of the Table. . ,' :
On this Line of Incidence, imagine a
Plane to be ere&ed perpendicular to the
'Ground Plane ;, by which Means, it will alfo
be perpendicular to the Inclin'd Table ; and
its common Seétion therewith;, will be at
Right Angles to the Ground Line. This
common Scétion, for Diftindtion fake, I
call the Perpendicalar of the Table, and
is reprefented in Fig. 35. by the Line Bo,
Thro' the Apex or Top of the Perpendicu-
lar, conceive another Plane to be carried,
parallel to the Ground Plane, whofe com-
mon Section with the Table, will be 4 new
Ground Line, and parallel, to the former
. below. o
Where the common Se&ion of this Ho-
- ‘rizomtal Plane, and the former E;;fi one,
cuts the Table, will be the new Point of
Tpcidense, for the Apex of the Perpendicu-
lar ; whofe Diffance alfo, from the zem
Ground Lirs, is that Part’ of the aforefaid
common Section of the two Planes, which_
lies between the #ew Point of Incidence, and
the Apex of the Perpendicular. ;
~ And thus, having the two Points of In-
¢idence, viz. for the Foot, and Apex of
the Perpendicular; as alfo the Qx_‘/imcec;f
' ' ' eac
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each from its refpe@ive Ground Line; we
are only to determine (by the Help of the
Rule demonfirated in the laft Prop.) the .
Perjpective Seat of each of thefe Points) and
fo join them with a Right Line; which
will be the true Scemographick . Appeare
ance, of the Perpendicalar propofed, upon
the Inclining Table. ‘

Now the Inclination of the Table, the
~ Height of the propos’d Perpendicular, and

the Diftance of its Foot, from the Ground
Line, being all aGually given ; it’s eafie to
find, the Diftance of the Apex, from the
mew Ground Line, and whereabouts the new
Point of Incidence falls in the Table.

For; Radius, to Co-fecant of the Tables
Inclination, fothe given Height of the Per-
pendicalar, to a Pourth ; which is equal to
the Segment of the Perpendicular of the Tabile,
intercepted between ghePointsof Incidence,
of the Foet and Apex of the Height pro-

,d’. . o
Po“‘:f‘md as Radsus, to Cotangent of the Ta-

bles Inclination, fo the given Height, to a
4th; which fubtratted from the Diftance
of the Foor from the Ground Line ; gives
the Diftance of the Apex from the new
Ground Line. . = _ '

" And after this, [ believe there cannot be
-much Difficulty remaining, with Refpe&
to the Prattice. of Perfpective upon thefe
fort of Tables, | - Thg
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The Inverfe Method of Perfpeltive.

Hitherto we havebeen converfant, about
that Part of the Praftice of Perfpettive,
which is very properly cal’d the DireiZ ;
fince it is the Method of proceeding, from
the Objeét it felf, to its Perfpeftive Ap-
pearance; fo that knowing the true Form
and Pofition of the Former, we can imme-
diately trace out the Latter on the Table.

The Inverfe of this, fhews how, by a
retrograde Sort of Procefs, from the Per<

fpeftive given; to determine the Figure

~ and Situation of the Original or Prototype :
Which Method I fhall now_exemplifie in
fome few Problems, but fufficient to lead

 the Reader (who is well inftru€ted in the
foregoing Pratice) into all the Parts and
8teps of this. ,

PROP. XLIII. PROB. XVIIL

Any Point in the Perfpettive Tq‘éle, being
given ; let it be required, to find sts Origs-
w4l Seat in the Ground Plane.(See Fig. 15.
‘ NO.~Z’ .3’. ' . ) .. .

. Let O be a Point given in the Table;
‘thro’ which’ draw any two Lines at
Liberty, which produce, till they cut
~ the Horizontal Line, ex. gr. in G, and D,

gitda Ay




and the ground Line in N and M ; {o that
the entire Lines themfelves, are DOM,
and GON. From the Points D, G, lec
* fall the Perpendiculars DB, GH, to cut
the Ground Line in the Points F,H; and
from B, draw the Lines BF, BH. Then
from the Points M, N, draw the Lines
MK, NL, parallel ta BF, BH, refpe&tively;

which intgrfe@ each other in I: I fay, chat~ =

1 is the true Original, ofthe Point O in the
Perfpeltive Table.

Otherwife thus. (Fig. 15. Ne.1.)
Let f be any Point in the Table, the

"Seat of whofe Original, in the Ground
Plape, is required. : '

Draw a Line from B the Point of Sight, "

thro’ the given Point f, till it cut the
- Ground Line in D; at D, ere@ DF pet-
pendicular to the Ground Line; and
having drawn a Line from the Point of Di-
Sance C, thro’ f; produce it till it cutsthe
Ground Line, in E. In the Perpendicular
DF, Set off DF=DE. Then will F-be the
Point fought. — \ '
The Demonftration of thefe Pra&ices
will be very eafie, to thofe that underftand
the Reafon, of the Operations at Prob.1.
~_ However, for the fake of thofe, that may
defire to fee them demonftrated, I thall add
the Demonftrations, and that.of €ach Pra-
¢ice diftin@ly, " DEMON-
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" DEMO N. of the Firft Pradice.

‘The Lines OG and OD, are drgwn from-
the Point O, till they cut the Horizontal
Tine in G and D. And (by Conftrattion)
the Lines GHand DF, are Perpendiculars
from the Points G and D, to the Ground
Line EP.

Now by Corol. VI, VII. Prop IX. all
Lines in the Ground Plase, parallel to BF,
run . up-in the Perfpe&lve Table, to the .
Point D ; as alfo thefe whlch are parallel
* to BH, cbnvarge to G.

But (by Conftraét.) the Lines NL and
giPK are rcfpeéhvely parallel to BH and.

Therefore the Lines NL and MK in the
Ground Plane, infinitely produc’d 5 are the
Originals anfwermg to the Perfpe&xvcs NG
and MD.

Therefore the Pomtl which is the In-
terfe&tion, of the faid mﬁmtely produc’d
Lines N L and MK, is alfo the true Ori-
~ ginal, of the Point 'O in the Perfpe&lvc

- “Fable. Q. E.D.

DE MON. qf the Second Pratlice,

By Confirait. the Line DF is perpendis
4 cular to the groumd Line, thereforz by
- Qorok.
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Corol. V1. Prap. IX. the Line DB, is the
Perfpettive of DF infinitely produc'd 5 or
vice wer(d, DR infinitely produc’d, "the
Original of BfD; and confequently the .
Original of the Point f, muft of Neceffity
be fomewhere in the faid Line DF pro-
duc’d. - But alfo fince C is by Zyporh.
‘the Point of Diffance, and the Points C,
f, E, do by Confiract.  lic all in' a Right
Line ; and moreover fince bz_ Confiraid,
DF is taken equal 'to DE; therefore by
Prop. X. F is the true Original of the Point
fill the Table. ,QE.D. bt '

PR OP.XLIV. PROB. XVIIL

Giving any Line in the Table, 7o determine’
sts Original, in the Groswd Plane.

1. Let the Line given in the Table, be
~ terminated both ways, viz. by the Hori-
zontaland the Greund Line 5 ex. gr.MD., -
- From the Point D in the Horizontal
Line, let fall DF perpendicular to the
Ground- Line,: and- interfedting it in F;
then from B, the Foot of the Eye’s Per.
ndicular, draw a Line to F; and from
chll (where the Line given cuts the grousd .
. Léne) draw MK at Liberty, paradel to BF.
- I'fay that the Line MK infinitely produc’d,
is the true Origimal or Prototype of MD in
- the Table. ‘ . The
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The Demonftration is apparent, from
what has been faid before.

2. Let the Line be terminated by the:
ground Line, and fome other Point in the
Table; as ex, gr. the Line MO.

' Having produced the given Line MO,
till it cuts the Horizontal Line of the Ta-
ble in D, and drawn DF, and BF, and
MK, in that manner that was thewn juft
now; we have nothing to do, but enly
according to Prob. XVII. foregoing, to de-
termine the Original of the Point O, or
what Point in the ground Plane, belongs
to O in the Table. And having by that
Means found the Point ‘I, we have con- .
fef ue(gtly, the Line MI, for the Prototype
o .

3- Let the Line be terminated by the
Horizontal Line, and fome other Point in
the Table; as ex. gr. the Line DO.

Produce DO, ull it cuts the Ground
Line in M, and draw DF, BF, MK, as
before ; then determining I (in MK) for the
Prototype of O ; all the infinite Produttion
of the Line IK beyond I, will be the true
Original of DO. )

4. Let the Line given in the Table,
be terminated neither by the Horizonial,
.i’or the grownd Line; as ex, gr. the Line

rd

Having
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Having produc’d it both ways, till it
cuts the Horizontal Line in C, and the
groand Lige in R; from C, let fall CE
perpendicular to the ground Line, and
draw BE; then from R, extend the Line.
RL at liberty, parallel to BE; in which
Line, the Points K, L, the refpe@ive Or:-
%imzl: of Q, P, may be determin’d (as by
rob. XVII.) and confequently KL, for the
Prototype of the given Line PQ. ’
Or thus : Having drawn CE, BE, and
- RL, as before ; take any Point in the
Table, atLiberty, as O, and from thence
carry two Lines at-Liberty, thro’ the Extre-
mities P and Q , produeing them till they
cut the Ground Line in M,N, and the He-
rizontal Line in D, G; from whence let
fall the Perpendiculars DF, GH, and from
B, draw the Lines BF, BH. Then from
the Points M, N, draw the Lines MK, -
NL, at Liberty, parallel to BF, BH re-
fpe&tively, which produce till they inter-
fe& the Line RL, in the PointsKL. 1 fay,

the Line KL is the true Original of QP..

PRO P,
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PROP. XLV. P ROB XIX.

Asy Angle being given in the Table; 22
find am Amgle in the Ground Plane, 79
which the [aid Angle in the Table, is equal
w Reprefentasion.

- Suppofe the Point P, was takets at Liz
berty in the Table, through which were
drawn the Lines PO, PQ, any how, fo
that thie Angle OPQ be formed’; and it
be refjuit’d to determine the Angle in the
Ground Plane, to which the: faid Angle
OP(Q is equal in Reprefentation. '
«'The Lines containing the given Angle, .
teing produc’d till they cut the: Horizomtal
Line, in the Points G, C, and the ground
Line in N, R ; from. the Points G, C, les
fall the Perpendiculars. GH, CE, each
equal to the: Bye’s Perpendicular AB:
Prom B:draw:the Lines: BH; BE, to the
Points Hiand B ; and from. the Points' N
and R before determin’d:in the grousd
Line, produce the Lines NI and RK, pa-
rallel refpe&tively to BH, BE, which in-
terfe@ each other in the Point L. I fay
that the Angle RLN, is the Angle fought,
viz. That to which OPQ in the Table,
is.equal in Reprefentation.

’ Tof
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~ For from the Pratices already demon-
ftrated, we will thew, that the Prototypes
of PO, and PQ, -are found in the Lines -
NI, RK produc’d, and confequently thac
the Angle of the Protorypes NLR, is the
true Angle reprefented by OPQ, in the

Table. - ;

After what has been demonftrated of

the Pradice of the Inverfe Method of Per-

. fpedive, with refpec to Lines and Angles ;

l . there can be no Difficulty remaining, how
to cxtend the fame to Plane-Figures, or -
cven to Solids themfelves. Tis true, that

. will be more laborious ; however, there

i are no new Rules, and *twill be but a bare
Repetition of- the Work already- done.
Ex. Gr. If we were to compleat in the

" Groung-Plane, the 075;‘::4 of the Plane

+ Figure OPQ in the Table. = .

: aving determin’d the i‘\b(}gle NLR,
anfwering to OPQ in the T4ble, find an-
other Angle ‘in the Ground Plang, equal
in Reprefentation to fome other in the'
Table,ex. gr: 0Oy orQ, .= =
- It take O for Example 5 and producing
QO, till it cuts above and below in D an
M, and drawing DF and BF as before ; I

duce MI, parallel to BF, which inter-

€ls the Lines RL aaci NL, before drawn,
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in Tand K, and fo cuts off the Figure IKL,
forthe true Prototype of OQP.

And thus we have gone through.all that
is of grand ufe, either in the Dereét or In-
. werfe Pra&tice of Perfpetive 5 and I'll ven-

" ure to .fay, That one who well under-
(tands the foregoing Praftices; with their
~ Demonftrations, may fucceffively attempt
any Problems whatfoever relating to either
of them. : . o
. 1 fhall conclude, with fome brief Ob-
fervasions, upon & moff curious and ufefal
~ Problem in this Science, ‘wHich, ‘to the
" beft of my Knowledge, . has. never been

- fo much as touched upon, by any ofthofe

who have written the moft Mathematicaly
this way ; for nothio of this Kind, is ever
to be expefted from the common Mecha-
pical Pra@itioners. @ v lerwes
The Problem is this, %iz- Giving an Qb-
jeét in the Ground:Plane, with its DéfZance
from. the . Table, GHRIEDEIBX R
To find fuch:a proper Diffance of the

Ejye from the Table, that the Original of
Protorype may be to its Perfpetive on the
. Table (Area to Arda) in any given ‘Ratio
of Majority. . = ST T
Note, I fay, in any given Ratio of Me.
jority: For the Seltion of the Vifual. Pyra-
mid on the Table, will ever be l¢fs, than
its Bafis, in the Ground-Plane. * To
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i " To folve this Problem, in one of the
moft ufeful Cafes in Pradltice; will be as - .
~much # I need do: Thofe that havea
:  mind to do & in more, may do it at ctheir
3 Leafure: o e
¢ And though I have altually folv’d fome
;  Cafes of this Problem #§# digebraicall, yer
x I fhall not bring in thofe Computations
r  here 5 being refolved o ufe no other, but
y = pure. Geometricil - Reafomings in this
Treatife. . '

¢ Suppofe thetefore (at Fig. 6.) that.the
i Obje&t DE; being a Circlein the Ground -
Plane, it were requir’d that its Perfpe-
.  &iveupon the Table GD, fhould be a
: Circle, and a Circle, whofe Area thould
. . be to that of DE, in the Ratio of the .
. LineNtothe LineM. e, = - - =
s‘ ‘The Height of the Eye, is fuppofed to be um/mm
T ' we will denote by
the Line H. .. _ o

But what is,wadted, is that particular
Diftance of the Eye from the Table ; that
the vifual Cone may not only be cut fubcon:*

srarily, by the Plane of the Table; but ,
‘alfo that the Saf¥ion may be to the B% ;0
in the affigned Proportion, of N to M.. ' lug,

W ithout fuppofing any thing at all of the {# ) ‘A
Circle, or the Conflraition mention’d before Y777~/
at that Fig 6 ; we'll imagine the Eye to be )"
at the Pomnt F; being wholly ignorant(* 7%*
¢ N L2 where«
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whereabout the Point F is, or hew, far

diftant from the Table. And therefore
imagining the Vifual Rayes FE, F'®, to be

drawn, well fuppofe the Section fougbt.

for, to be CD.

Now @ DE:o DC:: M N (Hypotbej‘:

Thatis ; DEa: DCi::M:N

But DEe : DCt :: FEv.: FDs (Subcontr.
: Seéhon) . SRR o

And fuppofing a Perpendicular from the
Eye to the ground Plane, viz. FB; a Line

= FD, will fall fome where on the other
Side of it. Letthat Line be FA.

Then DE4 ;: DC? ;: FE2: FA4.

Becaufe BF (vg\erever it falls) is perpen-
dicular to the Ground Plane, therefore it
" is parallel to the Table GD.

Therefore DFB —=F DC.

N K

But -FDC = FED (S abcontr Selt)

» Therefore DEB —FED.

But becaufe FA — FD (Conjlra&) and
~.FB is perpendicular (Conﬂmﬂ .) therefore_
AFB=DFB, and AB=BD, ' .

Therefore AFB—FED.

Therefore the Angle AFE, muﬂ be a
Rxgb: one. -

If

- ———
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If fo, then it ‘muft be FE1: FAd::
) BE : BA.

But FE1:FA9 :: M :'N (Confirsét.)
Therefore BE; BA:: M:N.

But BA=BD; -

Therefore BE ?BD :: M: N.

And, BE-BD :BD:: M-N:N;
That isDE:BP:: M-N: N".

Therefore BD the proper Diﬁatig:e of
the Eye from the Table, is determin’d,
QEF ‘ ‘ S
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APPENDIX..
I. ‘Offchr'zg.vf’ﬁr the Sr_ag;. o

. THE ATRE paiated according to
the Rules of Art, appears a Regu-
lar Piece of Perfpedtive; when

: viewed from a certain Point. Norare .

" there any other Rules needful to the Un-
derftanding, all the Mathematical Part of
this fine Piece of Theory 5 than only fome
of thofe demonfirated in the foregoing
Treatife. © S

I believe there is none that has written,
both fo much, and fo curioufly upon this
Subje®, as the Famous Fefuis Andres
Pozzo, in his two Volumes of Architeliuse

~ in Per[pective, efpecially the Sesond ; which

therefore, all that are defirous of being
informed in thefe Matters, will do very
well to confult. But there is enough in -

- the Firs Volume, to let any Perfon, into’

_the true Knowledge, Ufe and Ca»ﬁr«ﬂh}

' . o ' of
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of Scenes, who, togethef with thefe Rules,
acually fees the Difpofition of all in a
Theatre. . .

Here the Reader.may find, the proper

Dimenfions of the feveral Parts of a Thea-
ter; the Method of finding the Point of -
Sight therein, and the Diffance from
,wﬁence it fhall appear a Juft Piece of Per-
fpeQive. Alfo how the Scenes are di-
- {pos’d and dire@ed in their Grooves; what

their proper Heights are ; how by knowing
the Width between the neare and farthest
Grooves, the Length of the Theatre, or
the Diftance of. its Point, from the Edge
of the Stage, may be found ; with various
other curious and ufeful Praétices relating
to this Matter. . = : = . =

- All which being fo amply and particu-
laily treated of, by the aforefaid Author;
I fhall not need to enlarge on them here,
but refer the inquifitive Reader thither,
where he will'meet with all the Satisfa.

&ion he can reafonably defire.

I1. Whether more than one Point of Sight
" omly, be to be admitted in Pieces of Per-
ﬁe&iw; ) -
To anfwer this; *is neceflary that we
" diftinguith, with the Excelens Author juft
now mention’d. : SR
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*Tis one thing to fpeak in the Grofs; of
any Work of large and great Extent ; and
_another,thing, to fpeak of the feweral di-

finct Parts of that Work. S

In the former Senfe, more Points of
' Sight, than one, are to be admitted.

In the laster, viz. When we fpeak of - =

any particular Part.of a Work, we ought to
affign but one Point of Sight only ; and to
each feveral Part, its own proper Point.
" Many Points of Sight introduc’d into the
fame Piece, or where there is one fole en-
tire Deﬁgkn; would be more prejudicial to
the Work; in. many Refpeds, than the
making ufe of one on/y. .- .
For whereas, if oneonly be made ufe of,

*tis then plain, that from fome one determin'd

Point, a compleat and perfeéf View, may
° be taken of the whole Peice ; if feveral be
introduc’d, then there is no one Point,
from whence you can have a perfe® View
of the whole; but all that can be done, is
to view each feveral Part of it, from jts
own proper Point. ' P
Befides, good Painting, being but an
Imitation of Nature ; a Painter is not o-
blig’d to make his Work appear real, oras -
the very Life, from any Point; but from
_ forme determinate Point only. Nor indeed
is it poffible that he fhould do fo. For if
this Picture, ex,gr. upon fuch a T4ble, be

an

- .
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. an exa@t Reprefentation of the Life ; the
Lifa it felf, andthe Eye which draws it, be-
ing in this or that Pofition ; ’cis ingoflible
that that fame PiGure, {hould be an exa&t
Reprefentation of the fame Life, as it ap- -
* pears to that Eye, which is now fhifted
- into a dew Place or Pofition.
~ Ina Word ; together with the Reafon
of the thing, we may add this alfo; that
- one Point of Sight only, is to be found in
the Performances of the greatet Mafievs,
when ’tis a fimple Defign, and the Work
confifts but of one Piece. o

"1IL. How to avoid Confufion, in [etting Plans
-or Elevations, in Perfpeltive.

If when the Plan of any Figure is drawn
in Perfpe&ive, it happens (thro’ the oo
_ great Obliguity of the Vifual Lines).that
tthe Parts of it are crouded too clofe toge-
ther, and by that Means become confufed
and indiftin& ; this may be eafily reme-
died, by making choice of 2 new Ground
Line, farther diftant from the Horizontal
Line, and fo drawing a frefh Perfpettive
- Plan; which if not yet diftint enough,
the Space between the Horizon and the
Ground Line may be ftill enlarg’d, and fa .
a new Plan drawn as before. '

°
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‘Solikewife in Elevatiops, when by Reafon
of 200 mear an Approach to the Point of Sighs,
- the ProjeCtures of the feveral Altitudes,

cannot well be diftinguifh’d and defign’d ;
the Remedy for this Inconvenience, is by
fetting the Elevation at fome due Diftance,
farther from the Point of Sight; in which -
Cafe, the Parts which before weré confu-

fed, by Reafon of the too great Obliquity, - |

will now become more obvious and di-
fting. _ . :

IV. How deficient Figures, may be made o
appear covipleat, or anmy Figures may be
made to appear ¢f other Dimenfions, thaw
they really are ; by the Help of Perfpective.

'Tis fuppofed here, that fome certain’

. determinate Point is fix’d, from whence
tis requir’d, that the Figures fhould ap- -
pear compleat. ) e
~ And the Perfpetive Work being done

with Refpect to that one Point ;- it’s im-
.'poffible it fhould appear perfe®, when
view'd ‘from any other Point but that
alone. , ’ -

Suppofe a Rooin were of fuch a Pigure,
as wanted only one Angle or Corser, of a
~#rue Sqaare,and this Defe& were to be re.
~medied by Perfpetive; and the Room
“which is now a Trapezium, were to ge
C ) - made
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-made appear from a certain. Point as it
- would, if it had been really. Square,
If the deficient Triangle, be painted on
.the Wall, adjoyning thereto,-as it ought to
be by the Rules of Peripetive, for the Eye
in the Point affigned ; I fay then, that if
‘the Place be viewed from-that Poiot, it
~will appear, as if it had been a true Square.

.. If any Space were to be made appear
Longer or Broader, than it really is, ac-
cording to any Meafure or Proportion af-
figned ; this will be done by drawing ac-
‘cording to the Rules of verrical Perfpeé%ive,
‘on the Wall or Wainfcoat, - at the fartheft
‘End, that Augmentation of the Area which
is required. o,

" As for Example, if an Area or Ground- .
floor were 40.Foot long and 10 broad; and .
jt were to be :made appear (keeping the
fame Width) as an Area of 6o Foot long :
‘I fay, that if an Area of 20 Foot, be
painted in Perfpeftive on the Wall or Wan-
{coat (as a Table) -according to the proper
Distance, from whence it is-to be view'd s
that then toan Eye fix’d in thac Point, it
will appear as if-the Space it felf were in
reality fo much longer. « . L
~ The Reafon of which is moft obvious
* for fince by the Suppofition, the defired
Increafe of the Areay 1s drawn in Perfpe-
§tive, according to the due Height a:;ii D1+

. , o ance
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ftance of the Eye, on a Table eredted at:
the fartheft* End of the Space proposd ;
that Piece of Perfpetive will undoubtedly -
appear to the Eye feated in its proper
" Point, juft as the defired Prolongation of.
the Area it felf would have done, if it had
been true and real. Aad confequently,
the whole together, wiz. the real Area of

.~ 40 Poot, and the Perfpetive -of the 20y

upon the: Wall; will appear, "as an Argay
g the real Dimenfiohs of 6o wéuld have
one. . - .
If the feeming Increafe of Dimenfions
were to be wpwards, inftead of long or broad-
ways 5 as if for Example, a Room or Entry,
‘'were to be ‘made appeat higher than it
really is : - In order to this Effel}; we are
to-confider the Raof or Gieling,  as.a Table,
and. thereon to draw by the Rules of, Ho-
rizontal Per[peftive, the Reprefentation of
what' we would - have, according-to the
intended Place and Seat of the Eye. ; Nor -
can thtere be Any manner of Difficulty. in
any Practices of this kind, whenthe Agrees
ment between Horizontal and Vertical Pera
fpe&ive, which we have demonttrated at
Prop. XXXVII.. is well confider’d, . -
* - By fuch like Artifices likewife (tho’ not
quite fo eafily, becaufe it is more difficule
- to draw Pieces of Perfpe&tve accurately,
upon luelind Tables, than upon Uprighe
‘ ‘ : Ones) .
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Ones) may Inclining or Reclining Walls, be
made to appear Ere& ; and @that/pain-

-.ting on the faid Walls(_ 'til:t:ftn;: Scenogr;; '
thofe Parts of the -

~ phick Appearances, o
Areas, of the Roof or Floor, which are de-
ficient or redundant, from, or above, what
would be taken i, by a true Perpendicu-
lar Pofition. For when a Wall Inclines,
the under Pavement or Floor, is greater
than the Ciéling ; when it Reclines, ’tis
lefs; when Ereéf, both are equal.

V. Of Lights and. Shaddoms.

Befides the rigorous Mathematical Part
of Perfpe@ive, which fhewsupon demon-

- fhrative Principles, after what Manner the -
* Outlines of Bodies are to be reprefented, or

drawn upon a Table, for anly given Height
or Diftanceé of the Eye 5 there is another,

relating to the aps Diftinction of Lights and

'Shaddows: Which depending much upon
Nature and Obfervation, one 'may call;&%c
improperly) the Phyfical Part. of Perfpe-
&ive. ’Tis.the PerfeCion of chis Skill,
that mainly furprizes in all Performances
of this Kind, A juft Mixture of Lights
and Shaddows, without accurate defigning,
- ‘would not indeed pleafe a Fudge in thefe
Matters ; but the beft Defign in the World,
- with unnatural Lights and Shaddows,

| would

PR S PR

T —— - L.

-



[ 163 ] |
would fcarce pleale any Body. It’s lefs
~ -eafie for a Fault (that isany thing grofs) to
lie concealed in this Part, than iris in the
other ; which is coencern’d only in the
drawing the Projedion of Lines. For a
Fault here, is a Faultagainft fenfible Nature,
which every one that obferves, is a Judge
of ; but there, it is againft Mathematical
Demonfiration, which few are coaverfant
with, , : .

How thocking would it bg, to feein a
Pilture, 4 very, deep and firomg Shaddow, to-
gether with a dark and cloudy Skie: Ot the
Lights let in, on the fame Side, that the
Shaddows fall of 5 when every Body knows,
that the Light muft neceflarily come on
the contrary Side ! . ( .

- Thefe are Blunders which would eafily
be correted by thofe, that might not be-
able to tell, whether fuch and fuch Lines were -
rightly direfled to their proper Point in the
Pitture, or no; or whether. fuch 4 Column, or
Tree, were aptly difpos’d, and of its just
_Height and Form. S PR

However, it may be ufeful to obferve
in thefe Cafes, that befides the Parz or -
Quarter, from whence the Light comes;
the Qualily and Kjnd, the Aliitude and Di-
flance of the Lights, and the Munner of
the¢ Illumination, is to be regarded.

M. I

. )
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It’s one thing, to reprefent Bodies as

enlightned by Terches or Candles, and an.
cther, as by the Sun, , :

Again, Things that are in'the open Air,

are not enlightned after the fame Manner,
as thofe that receive the Light, only thro’
a Hole or Window. ,

Nor is an Objet enlightned by feveral
. Luminaries, after the fame manner, that
it is by ome alone, Nor when it is en-
lightned by a Reflex’dor Reverberated Light,
is it to appear with that lively Brightnefs ;
as when it is expos’d to open.and drrec? Ra-
diations. _

All thefeare to be confider’d, before a
Man attempts to exprefs the Effeds of
Ilumination in a Pi&ure. ¥¢scertain, for
Example; that the nearer the Lucid Body
is, by fo much the more Divergency have
the Rays of Light; and the farsher, by fo
much the more do they approach, to a
fenfible Parallelifme. And therefore Illumi-
nations by Lamps, and fuch like wery kear
. Luminaries, are to be exprefs’d Scenogre-
phically ; in fuch a Manner, that the Shades
thould be more plentiful, than the Lights.
‘W hereas thofe which arecaus’d by the di-
reét Rayes of the Sum, are to be defign’d
Orthographically, {o as that the Lights and
Shades {hould be equally diftribiited about._
In like Manrder, {hould the Pofitions, Al-

- . titudes

»
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titudes and Distances of Luminaries,” be

confider’d, in Order to give Shaddows,
their due Form, Proportions and Dimenfions,

. Not forgetting the Bffe@s of feveral Lights

conjunétly illuminating a Body, whereby
‘the Shaddow becomes fainter and more di-
Jute, than when it is projected by one fingle
Light alone ; except where the Shaddows
happen to interfe&, one another ; for there, -
wiz. at the common Seflion, she Shade 1s
always intenfe and deep. o .
Shaddows are of no lefs Ufe, in all the
Arts of Imagery and Reprefentation ; thaa

- they are to the Purpofes of A4s#ronomy and

Geogrdphy 5 where they ferve to evince,
fome* of the moft important Conclufions

in both Sciences.. - - -

' °Tis’ by thefé that we are fometimes led

into Delufions, that are infinitely pleafant

and agreeable to us. We miftake a little

Paint, for Life and Reality ; think a flar

Superficies, fometimes to be a raifed folid

. Body, and at other times to be hollow and

deprefled. v :

And fo very fine and artful, are fome
Tripoftures of this Kind, that ’tis almoft
impoffible for the beft Judges to find them
out ; pure Fudgment withour particular Ac-
atm'nume and Experience, being not fuf-

cient to corre€t the Errors, we run into
upon fuch Appearances. :
Lo Mz B
. [} -
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It won’t be amifs to take Notice here,
that there are fome Cafes, wherein, without
particular Confideration and Regard, had to
the falling , both of the Lights and Shaddows -
we are. forc’d to remain in abfolute Sufpence
about the true Form and Figure of a Body,
whether it be Concave or Convex ; really ho
Jow and funk in, or elfe elevated and Protube-
rant : And this upon the Score of a real Am-

biguity that there is in the Appearance;
fince the Body, which is thus reprefented,

may be either Concave or Convex; and .

it is to be determin’d only from the Lights

and Shaddows, which ofthe two it is.
Thus for Example ; fuppofe there is a

Roand drawn, and fheded on one Side,
I am fure by the Shade, that it cannot

poflibly bea Flat, or a meer Circular Area,

which is thus repfefented, but a :Solid ;
but then whether it be Hollew or Gibbous,
I cannot yet tell, without farther Confide-
ration. But obferving how the Sheddow is
drawn, and as the fame time knowing on
which Side the Light falls ; Icaneafily de-
~ termine the Matter. )

~ Por if the Light falls on the Right Side
(for Example) and the PiGure be thaded on
that fame Side; 1 know then, that it muit
neceflarily reprefent a Comsave - But if the
Shade be on the oppofire Side, to that on
which the Light comes ; I am fure it muft

o exprefs

T ———— e — ——— e -
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. “exprefs a Cosvex, For thusthe Appearances

would be, if a Solid, and a Hollow He.
mifphere, were to be expos’d to the Light :
The Protuberance of the former, would
make it enlightened, and the finking in
of the latter, would make it fhaded; on
the fame Side that the Lighe falls..
I need fay nothing here, how - the Fi-
ﬁ:res, of the Shaddows. of Bodies, are to
¢ determin’d Mathematically. For 1 have
thewn already, atSchol.1I. Prep. XXXIV.

~-that this Pra@ice, fs only the Isverfe, of
the Ordinary Perfpe&tive, and may be per-

form’d by the Rules. =~
However, thofe that pleafe, may make
ufe of the common Method ; by drawing
Lines from the Light, and from the Foot of
the Perpendicular, let fall from the Sight, 1o
the Ground Plane; which is in Effe& the
very fame Method fill. ?
Thus at Fig. VII. Prop. VII. If the
Reftangle APBN, were an Opake Body,
whofe Shaddow were to be determin’d;
the Light being at K, and its Altitude KV.
The Lines KA, KB, extended from the
Light, thro’ the Angles A, B, andpro-
duced to mect in D, E, the Lines VP,
VN, drawn from V, thro’ the Angles
P, N, in the Ground Plane; determinethe
Sbagldow PDNE : Which is alfo a Piece of
ordinary Perfpetive, in which DP, EN,
o My i
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are Radisl Lines running up to the Point of

Siglt V ; as we have demonfirated at
Prop. XXXIV. ' ‘

VI. Of Pictares in Pilures.

Whenever any Piture is re,préfcnted as
_drawn fn another Piture ; the Reprefen-

tation ought to be, according to the View -

of the real Spe&ator, who fees the firi?
Pi&ure with that fecond PiGure in it 3 and
not according to the View of any Perfon
,dvawn, in the fir# Pitture, who is ima-
gin’d to be a SpeQator of the fecond.

Thus for Example, fuppofe a Perfon.

were ta paint Apelles, drawing the Pi&ure
of Alexander the Great. He ought not in his

Peice, to exprefs the PiGture of Alexander,
as Alesender appear’d to Apelles, or accor- -
ding to Apefles’s Veiw 5 but according to -

his own proper Fmage or Idea. .

~ And the Reafon is plain. PFor that
Image of Alexander, which is a Copy to
Apelles ;. is an Original or Archetype, to our

Painter - And confequently ought to be

féprefs’d. by him, aecording to his own
ea. \ | :

And from hence a Judgment may be
made (by thofe that are skilful this way)
of the Defeés or Perfections of many pom-
pous Peices, wherein Reprefentations of
this Kind are made. . And
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And th Ih[ Ir6'd9 ]h' I propofe
. And thus I have faid, what e
to fay of thefe Matters here. pro o

I had defign'd in this Treatife likewife,
a particular Account of Military Per[pellive,
or that which is made ufe of in the defign-
ing of Fortifivafions: But this Sort of Per-
Jpective, depending upon quite. different
Ptinciples, from what the Common does;
ought to be explain’d and illuftrated, with
Examples, by it felf; “which perhaps it
may be, in angther Place.

I fhall here, at the Clofe of what hgs

- hitherto been faid, of Direi Vifion, fub
join one Problem, relating to Refraéied and
Refefted Vifion. .

I have formerly fhown in another Place, -
[viz. INSTITUT. FLUX. Prob. 15.]how
the Foci may be determin’d, for all Sorts of
Glaffes, of what Figure foever they are;

_receiving, either parallel, Diverging or Con-
verging Rayes; and that by the Help of
one Geseral Equation, to be interpreted ac-
cording to the particular Nature of each
Curve : Which Method, I have fince im-
prov’d, in more Refpets than one.

But what I intend here, is of a quite
different Nature, viz. a Geometrical Con-
frattion 5 or an eafie and accurate Method,
of tracing the Progre[s of a Ray by Scale and
Compafs ; and which I think to be:diﬂ'e;ent,

. rom
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from what 1 have fcen, relating to thls
Matter. -

Let MN (Fig. 33) be fome Rcfra&mg
Circular Surface, denfer than the ambient
‘Medium ;3 G the uduting Point; GAH
the Axis produc’d thro’ the Centre at Li-
berty ; GNDP, the Incident Ray, pro-

duc’d at Lnbcrty ; AN drawn. from ihe '

Centre A, to the Point- of Incidence N.

Upon N _with the fame Radius NA,

frike an ArchAC and from A, let fal
AD, perpendicular ‘to the Incident Ray
ND ‘which produce till it.cuts the Circle
again in-C; and draw NC.. . .

The Quantities »,. », dcnot.mg the .
Proportion of the Sines of the Angle of °
Jvcidence and. the Refnﬂrd Aogle; make -

NP : NC::m-n:s, and join. PQ. Let

NQ Bifect the Anglc PNGC, .and cut PC -

in Q; from whencc Jet fall. QB perptur
dcmla te DC.

Taking the Length of BC, in r,he Com- ‘

paifes, ftyike.an Arch therewith upon she
Centre of the Refralting, Surface A,..:, . .
- - -Lafth, ypon :AN, as a. Diameter, dep
fcnbc a Seml-Cnrcle, cuttmg the forcmeu—

* tion’d Arch in F.

I fay, that laying a Ruler from N (1)
F; it fhall cut the Axis, in the Point H,

which is thé Focws fought .Or which.is |

the fame thing, the Line NF produc’d,
is the true Refraffed Ray. - “The




The Demonfiration of which Confiru.
étion, is as follows. '

" Becaufe AD is .perpendimlar to GN in

D, therefore CND — AND —'the Angle

of Incidence; and fo CD is the Sine

thereof.

_ Farther, becaufe PN : NC:: m-» : »,

- and the Angle PNC is bife&ted; there-
fore alfo PQ : QC :: m-u:n. i

. But fince QBis perpendicular to AC,
from thence N® and:BQ_ are parallel 5

Therefore PQ:QC:: DB:BC, =~
Therefore DB:BC::m—n:m, - =/
Therefore DC:BC::mim, .. .
Therefore CB is — the Sine: of'the Re-
frafled Angle. -~ = ,

Farther ; becaufe the Point F is detér.

mined by the Interfe&tion of the Citcle

AFN, with the Circle whofe Radius js

=BC ; therefore 'it’s .evident, not only
that AF — BC, but alfo that the Angle
AFN isa Right one, or AF perpendicular

 'to FEN.

Therefore NF is the true Refrafled Ray,

and H the Focus.. Q.-E.D. =~ -
Thofe that have a -Mind to it, may in=
veftigate the Focal Diftance, .after the
following or fome fuch like Manner s
having the Angle of Incidence, the éi.a-
. ius
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dius of the Surface ; the Diftance of the
-Radiating Point in the Axis from the
Vertex of the Surface, and the Ratio of
" Refraion, all given.

. -Imagine (it being omitted in the Figare).
a Perpendicular, let fall from the Point of

Incidence N, to the Axis in R. N

In the Right Angled A! AND, there’s

AN and AND, given; whence AD and
ND are given. Alfo MG being given,

. AG, -and GD (=*YAGi—ADq)
are given. .. alloGN (=GD—ND

—VAG! _.'._Abq‘-(-_VANq—A-A,Dq is

. given. By Similar Al* GA: AD:: GN:
RN, which is therefore given. Again, by
Similar Al GA : GD :: GN: GR, which
is therefore given. Therefore, GA—GR=
AR, ’is given alfo. T

"Ll The Al RNH, AFH are Simie
'lir, .theréfore NR : RH;:'AF : HF, thit

" is;NR:RA-AH :: AF : VAHI— A P9,
 whence NR? x AHI —NR1x AFa—AF4
xRA%4AF1 x 2RA X AH + AF? X

AHs, which gives but an Adfeited Qua-

dratick Equation, for the finding of AH

the Diftance of the Focus, from the Centre
of the Refralting Surface. Q. E.IL- -
‘Note 1. That this Conflruition and: In-
wveftigation, fuppofe nothing, ‘of the Rayes
falling near the Axis of the Refraiting Sar-

face,
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“face, but proceed all one, whether nearer
. or further off. *

- 2. The Refra&ed Ray becomes either -

parallel (1o the Axis) or Converging, or
Diverging, that is, the Focus, is at an Is-
finite, Finite, or more than' Infinite Diftance,
according as the Angle EAP, is equal, more,
.or /efs, than a Right one. '

3. If the Curve MN were any other

befidesa Circle ; its Property being given ;

by the Methods of Tangents, we can draw
a Line, as AN perpenaicalar to the Curve,
at the given Point’ of Incidence N ; and
then proceed as before. So that let the

. Carvature, be what it will, the Concourfes
of the Rayes as Refratted thereby, may be
Pradtically and yet Geometrically trac'd
out. '

4. This Conftru&ion may eafily be ap-
ply’d to any Sort of Refleting Surface, as
well as to Refracting ones; the Quantities
m, », which before were in the Ratio of
the Refration, being now put equal ong
to another, ' -

-
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Advértifcments.

=FHofe Gentlemen and others, who are willing to be

Inflru&ed in the Curious Arts of DRAWING

% and DESIGNING, may receive all the Satisfa@ion they
defire therein, from Mr. BERNARD LENS, Sewmior,
Drawing-Mafter to CZRISTs HOSPITAL, who
Lives in Globe Court, in Shoe-Lane, the End next Fleet-
firees 5 and, of whofe Abilities and ready Method in
Teaching; the fine Performances of.the Boys of the faid

quﬁz;ml, are (amongft many other Inftances) fufficient
e

Teftimonials,
T Humpbry Ditton.

* % S, ANDREA P0ZZ0’s Archite@ure in PE R.
SPECTIVE, and M. CLAUDE PERRAULT’s
Five Orders of Columns; are both Sold, by Mr. Jobn
Sturt, Engraver, in Golden-Lion-Court in. Alder[gate-

Street, London.,
- Fuft Publif’d,

AN Effay towards a Pra&ical Exglifh Grammar, de-
feribing the , Gepius, and Nature of the Englifp
Tongue; giving likewife 2 Rational Account of Gram-
mar in General, with a Familar Explanation of its
Terms., The Whole is fo order’d, that any Gentleman
or Lady may attdin not only to a tolerable Knowledg
of Grammar, and the Exglifh Tongue, but be alfo enabled
to Examine their Children in the Firft Principles of
‘Grammar ; By Janmes Greenwood. Sold by S.Keeble, at
the Turks Head in Fleetflrees 5 . Lawrence, at the Angle
in the Poultrey; F. Boyer at the Rofe in Ludgateftreer 5
R. and §. Bonwick, at the Red Lyon in St. Paul’s Church-
Yard; and R. Halfey, at the Plow and Harrow in Cornhil;
and G. Woodward, in Scalding Alley near Stocks Markes.
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