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22 1 BOVCK DER DEVRSICHTIGHE

_ ©pwy deurt’ghedacht nemen cen fienderlijn te ftaen; even ande fiendermaet
D, rechthouckichopde vioer. TBEGHEERDE. Wy mocten defchaeu
des verfchaculick punts A vinden.

TWERCK:

Ten eerften treck ick vande voet D totinde glafgront BC, de vloerlijnD F
foot valt, uyrghenomen dat by aldien de felve viocrlijn voortghetrocken wiers
de, nict en ftrecke deur 'ghegheven verfchaculick punt A,wacr afde reden hier
na verclaert fal worden. . ’

Ten tweeden vant vioetlijnraeckicl F,de fiendermaet FG rechthouckich op
deglafgrondt B C,en even ande fiendermaet DE. : '

Ten derden, vant ghegheven ver{chaeulick punt A,delini A H,cvewijdeghe -
mette vioerlijn DF, fnyende de glafgront BC in H, als haer eerfte fne.

‘Ten vierden, de lini G H, welckeick hier en int volghende {acmlijn noem,
om datfeine werck der verfchacuwing daermen evewijdeghen verfchaeut als
faemlijn is,diens facmpunt G,en in haer hebbende de fchaeu van AH.

Ten vijfden,de lini vant verfchaeulickpunt A totte voer D, fnyendede glafe -
gront B Cinlalstweede fne. ' ,

Ten feften, vande tweede fnel,een lini rechthouckich op de glafgront BC,

totdatfe de faemlijn G Hontmoet,t'welck fyin K. '

A g

K
H# N F
B C
X
\ R
.
E

Ditfoo fijnde,ick fegh t'punt K de begheerde fchaeu te wefen des verfchaeys-
lickpunts A, twelckmen aldus verftaen fal: Genomen danet platdaer defchaeu
Kin isalsintglas,deur ' ghedacht fcheydelick fy vande vioer,endraeyende op de
glafgiont B C alsas,rechthouckich gheftelt worde op de vioer, dat oock fgelijex
overcynde gheftelt worde rechthouckich op de felve vloer delini E D, blijven-
de’punt D vaft,en commende E inde Jocht als cogh: T'welck foo wefende,ick
fegh dat al{dar het oogh E, 'punt K,en t'verfchaenlickpunt A | alledriéin cen
rechte lini fijn,en dacrom K fchacu van A.. o '

TBEREYTSEL VAN TBEWYS. Wantde bovefchreven fcheydingdes,

" glasvande vioerdeur vghedacht , duyfter mocht vallen , wyfullen die dadelick -
fcheyden als volght: Lact detwee voorgaende formen hier andermael verteyc.
_kentworden, doch alfoodaimen deur t'behulp van dobbel papier, de teycke-
ning dic heur verftaet int glds te moeten commen, fcheyden mach vande teyc-

~
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observer’s line equal to the observer's measure DE, at right angles to the floor.
WHAT IS REQUIRED. We have to find the image of the point 4.

PROCEDURE

In the first place I draw from the foot D to the glass base BC the floor line
DF, in any way, except that if the said floor line were produced, it should not
pass through the given point A, the reason of which will be explained hereinafter.

Secondly I draw from the floor-line glass point F the observer’s measure FG, at
right angles to the glass base BC and equal to the observer’s measure DE.

Thirdly, from the given point A the line AH, parallel to the floor line DF,
intersecting the glass base BC in H, as its first intersection.

Fourthly, the line GH, which I call, here and in the sequel, meeting line,
because it serves as meeting line in the operation of perspective where parallel
lines are projected, their meeting point G, and having in it the image of AH.

Fifthly, the line from the point A to the foot D, intersecting the glass base BC
in I, as second intersection.

Sixthly, from the second intersection I a line at right angles to the glass base BC
until it meets the meeting line GH, which shall be in K.

This being so, I say that the point K is the required image of the point A4,
which is to be understood as follows. Let us assume that the plane in which
the image K is situated, as the glass, be in thought separable from the floor and,
revolving about the glass base BC as axis, be placed at right angles to the floor;
that there be likewise placed erect, at right angles to the said floor, the line ED,
the point D remaining fixed, and E coming in the air as eye. This being so, I say
that then the eye E, the point K, and the point A are all three in a straight line,
and therefore K is the image of A.

PRELIMINARY TO THE PROOF. Because the above-mentioned separation in

thought of the glass from the floor might seem obscure, we. shall separate them
in actual fact, as follows: Let the two preceding figures be drawn here once

again, but in such a way that by means of double paper it is possible to separate
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keninginde vloer, datmen oock deghegheven fiendermact DE inde voerals
fienderlijn overeynde mach ftellen draeyende t'glas op den glafgrondt BCals
as,en de (ienderlijn op de voet D, om alfoo t'glas en de fienderlijn beyde recht-

houckich opde vloer teconnen fellen,welcke ick hier neem dadehckalfoo ge
frelt te fijn.

A 4

TBEWYS.

Anghefien t'glasdact Kin is, en de fienderlijn D E, detir t'beteytfel nu bey-
de rechthouckich op de vioer ﬂacn foo fegh ick dat de rechte lini vant oogh E
deur t’glas tortet verfchaeulickpunt A t'felve glas deurboort in K;als fchaet van
A, Ywelckaldusbethoont wort : T verdocht firacl van E tot G isevewi ijdich -
met D F,en D Fevewijdich met H A deuir twercx derdelidt,wier deur E G eve-
wijdegheismetH A , en dacrom is G faempunt der voorighetrocken fchacu
vande verfchaculicke H A deur kit 3 voorftel, waer deur de fchaeu van H A inde
facmlijin G H moet fijn,en daerom isoock de fchacn van A inHG: Syis oock
int oncyndelick plat fireckende deur AE D: Maer ¢ felve plat fm;t HGinK,
dacrom K isdefehacu van A.

MERCKT.

Intwercx eerfte lide is ghefeyt dat de voortghetrocken vloetlijn D F, niet
ftrecken en moet deur t'ghegheven punt A: De reden is datthen anders doen-
de,foo foude int derde lidt het vioerlijnracckfel F, en d’eerfte glafgtontfne H, al-
tijtin een felve punt vallen, mettet welcke men openbacrhck tot gheen befluyt
engheraeckt: Waer uyt noch dit volght : Wanneermen de vioerdlijn D Ffoo
trecke, dattet vioerlijnracekfel feer na valt by d'cerfte glafgrontfne H, het dade.
lick werck en heeft de mecfte fckcrheyt niet,hoe wel dattet in * wxﬁ:on(hch an- Mathema.
fienal een felveis. :‘:‘M“‘”

Cortheyt opt vverck:

Sooder inde vioer waren twee of meer ghcghevcn verfchieulicke punten
gheljck A,vallende altfamen in cen rechte lini, men mach conheytshalven de
finials A H cerft deur dic twee of meer punten trecken, en de vicerlijnals DF,
dacrme evewijdich , opdat detweelinienalsAH, G H inelck verﬁ;hacuhd:
punts vinding der fchaeu de felve blijven.

2 Veor-
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the drawing that is to come in the glass from the drawing in the floor, and that it
is also possible to place the given observer's measure DE erect in the floor as
observer’s line, the glass revolving about the glass base BC as axis and the ob-
server’s line about the foot D, in order that the glass and the observer’s line may
thus both be placed at right angles to the floor, which I here take to be so placed
in actual fact.

PROOF

Since the glass in which K lies and the observer's line DE by the preliminary
are now both at right angles to the floor, I say that the straight line from the
eye E through the glass to the point A pierces the said glass in K, as the image
of A, which 1s proved as' follows: The imagined ray from E to G is parallel to
DF, and DF is parallel to HA by the third section of the procedure, in conse-
quence of which EG is parallel to HA, and therefore G is the meeting point of
the produced image of the line HA by the 3rd proposition, in consequence of
which the image of HA must be in the meeting line GH, and therefore the image
of A is also in HG. It is also in the infinite plane passing through AED. But the
said plane intersects HG in K, therefore K is the image of A.

NOTE

In the first section of the procedure it has been said that the floor line DF
produced should not pass through the given point A. The reason is that, if we
did otherwise, in the third section the-floos-line glass point F and the first inter-
section H with the glass base would always fall in the same point, by which
means we clearly do not reach any conclusion. From which also follows this:
when the floor line DF is so drawn that the floor-line glass point falls very close
to the first intersection H with the glass base, the practical procedure does not
have the maximum of certainty, although mathematically considered it is all one.

Abridgement of the Procedure

If there are in the floor two ot more given points like A4, all falling in a straight
line, one can for brevity’s sake draw the line as AH first through those two or
more points, and the floor line as DF parallel thereto, in order that the two lines
as AH, GH may remain the same in the finding of the image of any point.
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Mechanici . 2 Voorbeelt * ruychuyerchelick.

vperasiont.
o Wanneermen de fchaeu van een verfchaenlickpunt , nict en teyckent in cen
befonder platals glas,macr inde vioer felf,ghelijck hier vooren-om t'bewijs wil-
Mahema- 1€ * Wifonfielick gedaen is, en datter veel puntente verfchaenwen waren, haer
tiz, fchacawen fouden mette vcrfchacuhcke punten;,en anderlinien der wercking
feer verduyflert worden : Om t'welck te voorcomen , wy fullen nu verclaren
hoemen inde dadelicke verfchacuwingdie fchaeu teyckcnt opcen befonder plat
. alsglas. - TGHEGHEVEN, - Laet tot defen eynde A andermacl cen ver-
fchaculick punt fijninde vioer,B C de glafgrondt, diens glas op de vloer recht-

houckich bedocht wort, D de voct,waer op wy deur t'gedacht nemen cen fien- - -

derlijn te ftacn, even ande fiendermact D E, welcke fienderlij in ghelijckt’zlas
oock rechthouckichopdevioeris. TBEG HEERDE. Wy mocten de fchacu
despunts A vinden.

TBEREYTSEL YANT TVYCHWERCKELICK WERCK. Icktrcck
vande voet D, torinde glafgront BC, de vloerlijn D F foot valy, uytbncnomen
datbyaldien de el ¢ vloerlijn v ooxtgctrockcn wicrde, nict en firecke deur ¢ ‘ge-
gheven verfchaeulick punt A , en verlang de felve vioerlijn op beyden fijden
verre ghenonch, om daerop devol ghende tvercking te connendoen. Daer na

Homolegum, treck ick op cen ander platint welck alsglasickde fchaeu begheer,de verborgen
1ini G Halsglafgront,daer in teyckenende tpunt I,als *ll;ck(landlch metF,dacr
nade verborghen lini 1K rechthouckxch op de glafgront G 1, e alfoo dat dé
felve I K als fiendermaet int glas , even {y ande ghegheven hcndcrmact DE
Dacr pa fy de felve fiendexmaet 1 K vesze ghenouch voonghctxockcn.

o
ey

E’, c "G".v.-‘.".'..

Dit bereytfel aldus eensghefielt fijnde,wy fullen nu verclaren deur ditghe-
gheven verfchaeulick punt A inde vioer,hoe de fchacuwen van alle ghegheven
verfchaeulicke punten inde vloer, g,hctevcként worden int glas, endatdeur fes

Articulos.. #leden.

Her mych'vverckeltck wyerck.

Tencerften fel ick d’cen voet des paflers int ghegheven \crfchaeuhck punt
A,danderinde vexlangde vicerlijn D F, alfoodat de verdochte rechtélini van
d'ecn
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2nd Example, by Mec)mniml Operation

When the image of a point is not drawn in a special plane as glass, but in the
floor itself, as has been done mathematically above for the sake of the proof, and
when there are many points that have to be drawn in perspective, their images
would be greatly obscured by the points and other lines of the operation. In
order to prevent this, we shall now explain how in practical perspective that
image is drawn on a special plane as glass. SUPPOSITION. To this end let A
again be a point in the floor, BC the glass base, whose glass is imagined at right
angles to the floor, D the foot, on which we imagine an observer's line, equal
to the observer’s measure DE, which observer’s line, like the glass, is also at right

angles to the floor. WHAT IS REQUIRED. We have to find the image of the
point A.

PRELIMINARY TO THE MECHANICAL PROCEDURE. I draw from
the foot D to the glass base BC the floor line DF, in any way, except that, if the
said floor line is produced, it should not pass through the given point A4, and I
produce the said floor line at either end far enough to enableé the following oper-
ation to be applied to it. Thereupon I draw in another plane, in which as glass
I require the image to be, the hidden line GH as glass base, marking therein the
point I as homologous to F, thereafter the hidden line IK at right angles to- the
glass base GI, and in such a way that the said IK, as observer's measure in the
glass, be equal to the given observer's measure DE. Thereupon let the said ob-
server's measure IK be produced far enough.

This preliminary having thus been given, we shall now set forth by means
of this given point A in the floor how the images of all given points in the floor
are drawn in the glass, such in six sections,

Mechanical Procedure

In the first place I put one leg of the compasses in the given point A, the other
in the floor line DF produced, in such a way that the imagined straight line from
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d’een voet des paffcrs tot d'ander, uyter oogh ten naéften by rechthouckich
comt op de felve vérlangde vioerlijn D F,en blijvende dan dien voerop A onbe-
weeghlick, men belchrijft metd'ander een verborghen booghsken, t'welck ge<
rakende die verlangde vioerlijn D F fonderfnyen , ick heb op den pafier de be-
gheerdc langde. ~ o )

Ten tweeden de paffér foo wijt open blijvende ,ick ftel d'cen voet inde ver-
langde vioerlijn D'F, dander inde glafgront B C,cn alfoodat de liniwufichen die
- twee voeten des paffers, weerom uyter oogh rechithouckich comme op de ver-

- Jangde vigerlijn D F,dat verfouckende mer een verborghen bpoghsken alfvoo-
gen,en d'ander voct valt dan by voorbeelt'an L,als eerfte fne,

Ten derden peam.ick mette paffer de Jangde vant vioerlijnracckfel Ftor d'cer-
fte fne L en breng dic van des glas vioerlijnracekfel I, na G indeglafgront,welc-
ke valtncemicktat Malscerfiefne.

Ten vierden treck ick de verborghen faemlijn vant fiempunt K, tot d'ecrfte
fne M.

Ten vijfdeh legh ick cen rechte reghel opde voet D, en t'verfchaculickpunt
A,wclcke réghel fnyende de glagront B Cin N als tweede fhe,neem dan metté
paflerde langde vande felvetweede fne N tottet vioerlijnraeckfel F.

Ten feften ftel ick dan d’een voet des paffers inde verlangde fiendermact IK,
d'ander indefaemlijn K M, maer alfoo dat de bedochte lijn tufichen de twee
voeien des paflers, uyter oogh rechthouckich valle op de verlangde fiender-
‘mactl K, my verfekerende met te befchrijven een verborghen boochsken inde
verlangde 1 K, als int eerfte lidt, enid'ander voer valt dan inde faemlijn K M;an,
neem ick, O, voor begheerde fchacu. Waeraf tbewijs deurvvoorgacnde bewijs
des 1voorbeeltsopenbaeris. - TBESLYVYT. Wefende dari shegheven een,
vetfchaeulickprint inde vloer, Uglas rechthouckich op de vloer,de voet, en ficn-
deilijn,wy hebben de fchacw ghevonden,nadeneyich.

2 WERCKSTVCK 6 VOORSTEL

wefendeghegheven een verfchaculickpunt boven de
vloerindelocht, cglasrechthouckichopdevloer,devoet,
enficnderlijn:Sijnichacu te vinden.

1 Voorbeelt met wyifionstighe vvercking. Matheme-
> ticd opera~
TouscHMEVEN. Lacet Acen puntfijn inde vloer, waer apverdocht wort rsone
cenrechtelini te flacneven an B € ; en rechthouckich opdefelve, waerafhet
opperfte puntis vverfchaeulickpuat boven de vloetinde locht: Voort fy D Ede
gla(gront, diensglasop devloet rechthouckich bedochtwort , Fde voet, waer
opwydeur vghedacht nemen ech fienderlijn te ftaen, even ande- fiendermaet
F G, rechthouckichopde vioer. TBEGHEERDE. WY mocten de {chacu
des verfchaeulickpuntsvinden, dats van t'uyterfteder lini op A,evenan B G,en
rechthouckichop de vioer,

C TVvVERCK.
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one leg of the compasses to the other comes, to the eye, approximately at right
angles to the said floor line DF produced, and while this leg then remains motion-
less in A, with the other a hidden arc is described, and this meeting the floor line
DF produced without intersecting it, I have the required length between the com-
passes. -

Secondly, with the compasses remaining open at the same width, I put one leg
in the floor line DF produced, the other in the glass base-BC, and in such a way
that the line between those two-legs of the compasses again comes, to-the eye, at
right angles to-the floor line DF produced, testing this with a hidden arc as before
then the other leg will, for example, fall in L, as first intersection.

Thirdly I take between the compasses the length from the floor-line glass point
F to the first intersection L and transfer it from the floor-line glass point I' to G
in the glass base, which I assume to ‘fall as far as M, as first intersection.

Fourthly I draw the hidden meetmg line from the meeting point K to the first
intersection M.

Fifthly I put a straight ruler on the foot D and the point A, and this ruler
intersecting the glass base BC in N as second intersection, I then take between
the compasses the length from the said second intersection N to the floor-line
glass point F.

Sixthly I then put one leg of the compasses in the observer's measure IK pro-
duced, the other in the meeting line KM, but: in such a way that the imagined
line between the two legs of the compasses shall fall, to the eye, at right angles
to the observer’s measure IK produced, testing this by describing a hidden arc
on IK produced, as in the first section; the other leg then coincides with the
meeting line KM; I assume: as far as O for the required image. The proof of
which is clear from the foregoing proof of the 1st example. CONCLUSION.
Hence, given a point in the floor, the glass at right angles to the floor, the foot,
and the observer’s line; we have-found the image, as required.

2nd PROBLEM 6th PROPOSITION

Given a point above the floor in the air, the glass at right angles to the floor,
the foot, and the observer’s line: to find its image.

15t Example, by Mathematical Operation

- SUPPOSITION. Let A be a point in the floor, on which is imagined a straight
¢ line equal to BC and at right angles thereto, the uppermost- point of which is-
the object point above the floor in the air. Further let DE be the glass base,
whose glass is imagined to be at right angles to the floor, F the foot, on which
we imagine an observer’s line, equal to the observer's measure FG, at right angles
to the floor. WHAT IS REQUIRED. We have to find the image of the point, i.e.
of the extremity of the line on A, equal to BC, and at right angles to the floor.
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-8 Y4

a o e
TWERCK.

" Teneerften treck ick vande voet Ftotinde glafgront D E, devloerlijn FH
foor valt,uyighenomen dat by aldien de felve vloerlijn \oortghc(rockcn wicr.
de, nieten flieckedeur r'ghegheven punt 4, om deredencn int 5 voorficl vets
claert.

Ten tweeden , vant vicerlijnracckfel H, de fiendermaer H I, rechthouckich
opdeglafgrondr DE _en cven ande fiendermaet F G, fulcxdat1is faempunt.

Ten'derden,vant ghcghu en puntA,delini A K, cvewijdeght mete vioer-
lijnHF, fnvcndc deglafgiont D Ein K, als cerfte fne.

“Fen vierden, K L evenande: gheghcx n B C,en rechihouckich op de glal
grondt D E.

Ten vijfden,de facmh)n IL.

. Tenfeften,delini vant gheghe\ en pum A;totte voet F, fofende de glafgrone
.DEinM alsnwecdc foe.

“Ten fcvcndcn, vande tweede fne M, eenlini rechthoickich op de glafgrone

: D E, tot datfe de-facmli;n [ L ontmost,t'welck fy in N. :

Dlt foo fijnde;ick fegh-N de beglieerde fchacute wefen des ghegheven ver..

: fchacullckpums t'welckmen aldus verftaen fal; Ghenomen datret plat daer de

fchacu N in is,alsintglas,deur t'gedacht fcheydelick fy vandevioét,endracyen-

deopde glafgront D Eals as, rechthouckich geftelt worde op de vloer, dat oock

fghelijcx ovc:cy:;dc gheftelt ‘worde rechthouckichop de felve vloer,de liniF G,

blijvende 'punt F vaft,en commende G inde locht als oogh : Dacer na opt punit

,ccn linicvenan B C,me rechthouckich op de vioer,fulcx dartet opperftec van
dicn tverfchaculick punt bedier. T'welck foo wefende, ick fegh dat alfdan het
oogh G, 'punt N, en dat verfchaculickpunt, alle dric in cen rechte lini Gjn, en
dacromNdcbcghccrdc fchacu, TBEREYTSEL VAN TBEWYS. Want
de bovefchreven fcheyding des glas vande vloer deur c’ghedacht duyfter moche

valicn,
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PROCEDURE

In the first place I draw from the foot F to the glass base DE the floor line
- FH, in any way, except that, if the said floor line were produced, it should not
pass through the given point A, for the reasons advanced in the Sth proposition.

Secondly I draw from the floor-line glass point H the observer's measure HI,
at right angles to the glass base DE and equal to the observer’s measure FG, in
such a way that I is the meeting point.

Thirdly, from the given point A the line AK, parallel to the floor line HF,
intersecting the glass base DE in K, as the first intersection.

Fourthly, KL equal to the given line BC and at right angles to the glass
base DE. ‘

Fifthly, the meeting line.IL. ‘

Sixthly, the line from the given point A to the foot F, intersecting the glass
base DE in M, as the second intersection.

Seventhly, from the second intersection M a line at right angles to the glass
base DE until it meets the meeting line IL, which shall be in N.

This being so, I say that N is the required image of the given point, which
is to be understood as follows: Let us assume that the plane in which the image N
is situated, as the glass, be in thought separable from the floor and, revolving
about the glass base DE as axis, be placed at right angles to the floor, that there
be also in the same way placed erect, at right angles to the said. floor, the line
FG, the point F remaining fixed and G coming in the air as eye; upon this, in the
point A a line equal to BC, also at right angles to the floor, in such a way that the
uppermost point thereof designates the object point. This being so,” I say that
then the eye G, the point N, and that object point are all three in a straight
line, and therefore N is the required image. PRELIMINARY TO THE PROOF.

Because the above-mentioned separation in thought of the glass from the flooc
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= “vallen,wy fullen die dadelick fcheyden alsvolght:Laet de twee voorgdende for-. -
men hierandermael verteyckent worden-, doch alfoo datmen deur t'bchulp

- - van dobbel papier, de teyekening die heur vcr(tact intglas te mocten commen,
fcheyden mach vande teyckening inde vloer, datmen oock de ghegheven fien- -

- "dermaet F G,inde vloer,overeynde mach ﬁellen als fienderlijn,en fghelijcxeen
liniop A evenan BC,als A O, dracyenderglas opdeglafgrondt DEals as,en

v de ﬁcnderlunF G opdevoetF;en A Oopt puntA,omalfoot glas,ﬁendcrlx;n,

enlijn AO, rechthouckich op devloer teconnen ﬁcllcn, welcke xck hier ncem

~ dadelick alfoo gheftel te fijn. .

c - e

mlx/ \M_ slx| \a#

"TBEWYS.

Anghcﬁcn Uglasdaer Nin is,de ﬁcndcr]i)n EG,endelini AO. dcurt be—
reyifel nu alledric rechthoucklch op de vioer ftncn foo feghick dat de rechte
linivantoogh G, deurt ‘glas tottet v rerfchaeulick pum O, tfelve glasdeurboort
in N, alsfchaeu van O, t'welckaldus bethoont wort : ’I’\ erdochr ftrael van G
totLi & evewijdich met ¥ H,en FH evewijdich thet A K deur r'wercx derde lide,
en A K mette verdochte O L,waerdeur G I mette verdochte O L evewi ;dxch
is, endaetom is1faempunt der voortghetrocken fchacu vande verfchaeulicke
‘L 0 deur het 3 voorftel, waer deur defchaeu van L Oinde facmlijn 1L moet
fijn, en dacrom is oock de fchacuvan OinlL: Syisoock int oneyndclick plat
ftreckende deur A F G, maer t'felve platfnijt 1Ein N, dacrom N is de fchacu
van O,

Cortheyt opt vwerch.
Sooder inde vioer waten twee of meer ghegheven punten ghelijck A, val-
lendealtfamenin cen rechtelini, men mach cortheytshalven de linials ‘A K,
cerft deur die twee of meer punteri trecken , en de vioerlijn als FHdacr meeves

wijdich , op datrd’ander linien als K L,al valleninde felve K L »of in haer vet.
Jangde, : '
2 Voorbeels met * tu yckfuwrckelicke vwerching, Mechanicd
Speratione.

. Om alfuulcke redenen als int § voorftel befchieven is een 2 voorbeelt met
tuychwerckelicke wercking, foowont hier cen derghelijcke tweede voorbeclt
‘ Ca gheflelt
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might seem obscure, we shall separate them in actual fact, as follows: Let the two-
foregoing figures be drawn here once again, but in such a way that by means
of double paper it is possible to separate the drawing that is to come in the glass
from the drawing in the floor, and that it is also possible to place.the.given ob-
server's measure FG erect on the floor as observer’s line, and likewise a line on A
equal to BC, as AO, the glass revolving about the glass base DE as axis, and the
observer’s line FG about the foot F, and A0 about the point 4, in order that
the glass, the observer’s line, and the line 4O may thus be placed at right angles
to the floor, which I here assume to be so placed in actual fact.

PROOF

Since the glass in which N is situated, the observer’s line FG, and the line AO,
by the preliminary, are now all thrée at right angles to the floor, I say that the
straight line from the eye G through the glass to the object point O pierces the
said glass in N, as image of O, which is proved as follows: The imagined ray
from G to I is-parallel to FH, and FH parallel to AK by the third section of the
procedure, and AK to the unagmed line OL, in consequence of which GI is
parallel to the imagined line OL, and therefore I is the meeting point of the
produced image of the line LO by the 3rd proposition, in consequence of which
the image of LO must be in the meeting line /L, and therefore the image of O
is also in IL. It is also in the infinite plane passing through AFG, but the said
plane intersects IL in N, therefore N is the image of O.

Abridgement of the Procedure

If there be in the floor two or more given points like A, all falling in a stfaight
line, the line as AK may for brevity’s sake first be drawn through those two or
more points, and the floor line as FH parallel thereto, in order that the other
lines as KL may all fall in the said line KL, or in KL produced.

2nd Example, by Mechanical Operation

For the same reasons for which in the 5th proposition 2 2nd example by me-
chanical operation has been described, a similar second example is here given.
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gheftelt,  TGHEGHEVEN. Laet A andermael cen punt fijn inde vioer,
waer op verdocht wort een rechte lini te ftaen even an BC, en rechthouckich
op de felve vioer , waer af het opperfte punt, is t'verfchaeulickpunt boven de
. vloerinde locht, voort fy D E de glafgront,diens glas op de vloer rechthouckich
bedocht wort, F de voet , waer op wy deur 'ghedacht nemen een fiendetlijn te
. flacn,even ande fiendermact F G rechthounckich opde vioer. . :

TBREGHEERDE. Wymoetende fchaeu des verfchaeulickpunts vinden,

datstuyterfte puntdet liniop A,evenan B C, en rechthouckich op de vloer.
TBEREYTSEL VANT TVYCHWERCKELICK WERCK. Hocwel
ditbereytfcl teenemacelis ghelijck t'bereyifel vant uychwerckelick werck des
s voorftels, nochtans om darter wat verfcheydenheyt inde beteyckenende let-
ters valt, en dattetdaer beneven dient om inde dadclicke verfchacuwing na te
volghen, {oo fullen wijtmeerder claertheytsen gheriefshalven , andermael int
langhe befchrijvenals volght: Ick treck vande voet F, totinde glafgrondt D E,
de vioerlijn FH footvale, uyrghenomen dat by aldicn de felve vioerlijn voort-
ghetrocken wicrde, nict en ftreckedeur U'ghegheven punt A, en verlang de felve
vioerlijn op beyden fijden verre ghenouch, om daer op de volgende wercking
teconnendocn: Daer na treck ick op een ander plat int welckalsglasick de
_fchaen begheer, de verborghen lini I K als glafgront, daer in teyckenende Upunt
Homologam. L als * lijcktandich met H, daer nade verborghen lini L M, rechthouckich op
deglafgront I K, en alfoo datde fclve L Mals fiendermaetint glas,even fy ande
ghegheven fiendermaet F G : Daer na fy defelve fiendermact L M verre ghe-
nouch voornghetrocken, '

@

_ . Ditbereytfelaldus cens ghefielt fijnde , wy fullen ntverclaren deur it ghe-
gheven verfchaculick punt boven devloerindelocht, hoe de fchacuwen van
alle ghegheven verfchaculicke punten boven de vioerindelocht, gheteyckent
worden intglas,en datdeur feven leden,

Mechasica Het tuycb*wer&kclickwerck.

operatio, e AR . .
. ‘Ten cetften ftel ick d'ecn voet des paffers irit ghégheven punt A, dander in-
-tdeverlangde vioedijn FH, alfoo datde verdochte rechte lini van d’cen voetdes
' paffers
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SUPPOSITION. Let A again be a point in the floor on which a straight line is
imagined, equal to BC and at right angles to the said floor, the uppermost point
of which is the point above the floor in the air; further let DE be the glass base;
whose glass is imagined to be at right angles to the floor, F the foot, on which we
imagine an observer's line, equal to the observer’s measure FG, at right angles to
the floor.

WHAT IS REQUIRED. We have to find the image of the point, i.e. the ex-
tremity of the line on A, equal to BC and at right angles to the floor.

PRELIMINARY TO THE MECHANICAL PROCEDURE. Although this
preliminary is altogether similar to the preliminary to the mechanical procedure
of the Sth proposition, yet, because there is some difference in the reference
letters and because in addition it serves for imitation in practical perspective, we
shall again describe it at length for the sake of greater clarity and convenience,
as follows: 1 draw from the foot F. to the glass base DE the floor line FH, in
any way, except that if the said floor line were produced, it should not pass
through the given point A, and I produce the said floor line at cither end far
enough to enable the following operation to be applied thereto: Thereupon I
draw in another plane, in which as glass I require the image, the hidden line IK
as glass base, marking therein the point L-as homologous to H, thereafter the
hidden line LM, at right angles to the glass base [K, and in such a way that the
said line LM as observer’s measure in the glass be equal to the given observer’s
measure FG. Thercafter let the said observer’s measure LM be produced far
enough.

This preliminary having thus been given, we shall now set forth by means
of this given point above the floor in the air how the images of all given points
above the floor in the air are drawn in the glass, such in seven sections.

Mechanical Procedure

In the first place I put one leg of the compasses in the given point A, the
other in the produced floor line FH, in such a way that the imagined straight
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jpafferstordander ,‘uyter cogh ten naeften by rechthouckichcomt op de felve
-verlangde vloerlijn F H,en blijvendedan d'cen voet op A onbeweeghlick,men
“befchrijft metd’ander ¢en verborghen booghsken rwelck gherakendede ver-
langde vloctlijn F H fonder fnyen, ick heb op den paffer de beghecrde langde.
 Ten tweeden de paffer foo wijt open blijvende , ick fteld’cen voet inde ver-
langde vicerlijn F H,dander indeglafgront D E, en alfoo ddt de lini tufichen dé
twee voeten despafiers wecrom uyter oogh rechthouckich commeopde ver-
langde vioerlijn F H, dat verfouckende met een verborgen booghsken alfvoo-
ren;end’ander voet valt dan by voorbecliin N,als eerfte fne. -
Tenderden neemick mette paffer de langde van t'vloerlijnraeckfel H, tot
d’cerfte fbe N, en breng die van des glas vioerlijnraeckicl L nalinde glafgront,
welcke valt neein ick tor Ojals eerftefne. i .
Ten vierden treck ick van d'eerfte fnc O,de verborghen lini O P,rechihouc-:
kich opdeglafgront I K, en even andeghegheven hooghde BC.
" Ten vijtden treck ick de verborghen faemlijn van rfacmpunt M tot P.

. Ten feflenleghick cen rechte reghel opde voet F, en t'ghegheven punt A,
welcke reghcl fnyendedeglafgrondt D E in Qals tweede (ne, neem dan mette:
paflurde l:mgde vande felve tweede fne Qjtottet vioetlijnracckfel H.

Ten fevenden flel ick dand'een voet des paffers inde verlangde fiendermaee:
L M,d’anderinde faemlijn M P, maer alfoo dat de bedochte lini tufichen de
twee vocten des pafiers, nyter oogh rechthouckich valle op de verlangde fien-
dermiaer L M, my verfckerende mer te befchrijven) ecn verborghen booghfe
ken indeverlangde L M, alsint cerfte lidt,en d'ander voet valt darinde (aemlijn
‘M P,an,neem ick R, voor begheerde fchacu, waer af t’bewijs deur t'voorgaen-
de bewijs des 1 voorbeelts van dit voorftelopenbaeris. TBESLVYT. We-.
fende dan ghegheven een verfchaeulick punt boven de vloerindelocht, r'glas
rechthouckich op de vloer ; de voet , en fiendetlijn; wy hebben de (chaeu ghe-
vondennadeneyfch.

. Tothiertoe fijn befchréven de voorfiellen van tvinden des fchacus eensver-
fchaculickpunts, alwaer het glas rechthouckich op de vloerwas, maerde vol-
ghendetwee voorfiellen fullen dienen tottet vinden des fchaeuseens verfchaeus
lickpunts, alwacr t'glas fcheefhouckich op de vloer fal fijn. '

5 VERTOOCH 7 VOORSTEL:

Draeyende t'glas op de glafgrondt als as, en de ficn-
derlijn op de voet, al{oo datfe altije * evevvijdich blijft parami
van een lini die intglas opde glafgrondt rechthouckich
1s:De {chaeu eens verfchaculickpuntsinde vloer blijfeinc
glasaltijropeen felve placts. | " -

TGHEGHEVEN. Laetint béxcytfcl van tbewijs des § voorfiels he_t glas
B C G,en defienderlijn D E, beydé overeynde gheftelt worden rechthouckichi
opde vloer, en alfdan fal K, defchaen fjn des verfchaeulickpunts A.; ghefien
vant dogh E, ghelijck dier bewefen is: Dderna fy. ¢glas neerwaert ghedracyt,
tot dattet op de vloer een houck micckt even an defen houck L M N: En defge-
lijex fy oock ghedaen mette fienderlijn D E, fulcx daufe evewijdich blijft met

’ . v C 3 A IK‘
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line from one leg of the compasses to the other comes, to the eye, approximately
at right angles to the said produced floor line FH, and while one leg then
remains motionless in A, with the other a hidden arc is described, and when this
meets the produced floor line FH without intersecting it, I have the required
length between the compasses.

Secondly, with the compasses remaining open at the same width, I put one leg
in the produced floor line FH, the other in the glass base DE, and in such a way
that the liné between the two legs of the compasses again, to the eye, comes at
right angles to the produced floor line FH, testing this by means of a hidden arc
as before, and the other leg will then, for example, fall in N, as first intersection.

Thirdly, I take between the compasses the length from the floor-line glass
point H to the first intersection N and transfer that from the floor-line glass
point L to I in the glass base, which I assume to.fall as far as O, as first inter-
section.

Fourthly, I draw from the first intersection O the hidden line OP, at right -
angles to the glass base IK and equal to the given height BC.

Fifthly, I draw the hidden meeting line from the mecting point M to P.

Sixthly, I put a straight ruler on the foot F and the given point A,.and when
this ruler intersects the glass base DE in Q as second intersection, I then take
between the compasses the length from the said second intersection Q to the
floor-line glass point H.

Seventhly, I then put one leg of the. compasses in the produced observer’s
measure LM, the other in the meeting line MP, but in such a way that the imagined
line between the two legs of the compasses shall, to the eye, fall in the produced
observer's measure LM, testing this by describing a hidden arc in the produced
line LM, as in the first section; the other leg will then fall in the meeting line
MP, T assume at R as required image, the proof of which is clear from the fore-
going proof of the 1st example of this proposition. CONCLUSION. Hence,
given a point above the floor in the air, the glass at right angles to the floor
. the foot, and the observer’s line, we have found the image, as required.

Up to this point have been described the proposxtxons of the finding of the
image of a point where the glass was at right angles to the floor, but the next
two propositions will serve to find the image of a point where the glass will be
at oblique angles to the floor.

5th THEOREM 7th PROPOSITION

If the glass revolves about the glass base as axis, and the observer’s line about
the foot, in such a way that it always remains parallel to a line which is in the
glass at right angles to the glass base, the image of a point in the floor remains
always in the same place-in the glass.

SUPPOSITION In the preliminary to the proof of the Sth proposition let the
glass BCG and the observer’s line DE both be placed erect at right angles to the
floor, then K will be the image of the point A viewed by the eye E, as has
there been proved. Thereupon let the glass be revolved downwards until it
makes with the floor an angle equal to the angle LMN shown. And let the same
also be done with the observer’s line DE, in such a way that it remains parallel
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1K, datis, alsint voorftel ghefeyt wort, evewijdich met een lini dieint glasop
de glafgront rechthouckichis. TBEGHEERDE. Wymoeten bewijfen dat K
in dic lactfte gheftalt, fchacu blijft des verfchaculickpunts A , en dat inde felve
placts vant glas, te weten dattet firacl vant cogh E 1ot A, firecken fal deur K,
- TBEREYTSEL. Om nictduyflerlickte {prcken van verdochte linien inde
locht, foo laet defe O P,beteyckenen die fienderlijn D E ,alffe rechthouckich
ftaet op de vloer,dats hier rechthouckich op O Qals vloetlijn, in placts van gin-
ftevloerlijn D A, en defe R S,rechthouckich opde felve vicerlijn O Q, beduy.
dedie liniI Kint glas rechthouckich op die vicerlijn D A ;Voort fy defeQ in
plaets vant verfchaculickpunt A, en P Q {y het firacl, deurboosendetglasR'S
in S, als fchacu van Q, ghefiecn uyt hetoogh P. Na dces eerfte felling {y ghe-
daen de tweede,te weicn O P neerwaett ghedraeyt , foo dattet oogh P ghecom.
men fytot T, fulcx dat den houck TO Q,_ .
even isanden ghegheven houck L M N;
Voort fy ghetrocken het ftrael TQ; Daer P
naR V,evewijdeghe metO T ,tor datfe

gheraeckt TQ: T'welck foo fijnde, ick &
feghdeliniR 'V, even te vallen an R S, T

waer uyt wijder fal volghen cibethoont — -
-worden, t'ghenc indit voorftel bewefen @ R 2
moct fijn, z

TBEWYS. N '

Tis kennelick dat ghelijck inden drie- M EAS

houck OPQ,, delini OPtotR S, alfoo

QOtot QR: Ende ghelijck inden drie- - ‘ o

houck O T Q, delini O Ttot R V,alfoo Q O tot Q R:Sulcx-dat detweelinien
Proportiona- O P RS en oock de twee linien O T,R V met twee (elfde linien ¥ everedenich
dese fijn,en dacrom oock met malcander everedenich , dat is ghelijck O Ptot R S,
Inwerfam  2ll00 O Trot R V: Endeur * verkeerde overandetde reden, ghelijckO T tot
aliernan O P, alfloo R V tot R S: Maer O Tisevenmet O P, dacrom R V is oock even
ranemem.  met R S: Sulcx dat de fienderlijn O Pghedaelt tot O T, en t'glas R S oock foo -

veel dats tot R V,foo firecket firacl T Qdeur t'ftlve puntdesglas, te weten 'V,

daer het ftracl P Q deur ftrecke, teweten deur S, want Sen V-bedien des glas

felfde punt, overmidts R Sen RV eve lanck fijn,en vervolghensde fchacu des

verfchaeulickpunts Q ,en vérandert int glas heur plaets niet: Maer Vishiet in

. fulcken ghedacnte als ghinder K inde tweede gheflalt, deurt'ghegeven, dacrom
K blijft in dic iweede gheftale fchacudes verfchaculick punts A, en dat inde fel-

ve plactsvantglas, - TBESLvYT. Dracyendedant’glasop de glafgrondtals - -

as,cn de fienderlijn op de voet, alfoo datfealtijt evewijdich blijft van eenlini die
intglasopdeglafgrondt rechthouckich is : De fchaeu cens verfchaeulick punts
inde vloer,blijft int glasaltijt op een felve plaets, t'welck wy bewijfen moeften,:

VERVOLGH

. - Hier boven bethoont fijnde dat wanneer rglas en fienderlijn evewijdich
- dracyen inder voughen alfvooren, dat alfdan het firael van E tot A altijt deur K
freckt;daeruyt volght dattet glas en fienderlijn ghedraeyt fijnde tot op de vloer,
filex dat E fyghecommentot X, foo mocten dedtie punten X KA dani:c;xcn

: wecte
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to IK, i.e., as has been said in the proposition, parallel to a line which is in the
glass at right angles to the glass base. WHAT IS REQUIRED. We have to prove
that K in the Jatter position remains the image of the point A, such in the same place
of the glass, to wit such that the ray from the eye E to A will pass through K.

PRELIMINARY. In order not to speak obscurely of imagined lines in the air,
let this line OP designate that observer’s line DE, if it is at right angles to the
floor, i.e. here at right angles to OQ as floor line instead of yonder floor line DA,
and let this RS, at right angles to the said floor line OQ, designate that line IK
in the glass at right angles to that floor line DA. Further let this Q be instead
of the point A, and let PQ be the ray piercing the glass RS in §, as image of Q,
viewed from the eye P. After this first position let the second be taken, to wit
OP revolved downwards, so that the eye P shall have moved to T in such a
way that the angle TOQ is equal to the given angle LMN. Further let there be
drawn the ray TQ; thereafter RV, parallel to OT, until it meets TQ. This being
so, I say that the line RV is equal to RS, from which what has to be proved in
this proposition will further follow and be proved.

PROOF

It is obvious that as in the triangle OPQ the line OP is to RS, so is QO to QR.
And as in the triangle OTQ the line OT is to RV, so is QO to QR; in such a
way that the two lines OP, RS and also the two lines OT, RV are propottional to
two equal lines, and therefore also proportional to each other, that is: as OP is to
RS, so is OT to RV. And by taking the terms inversely and alternately: as OT
is to OP, so is RV to RS. But OT is equal to OP, therefore RV is also equal to
RS; in such a way that when the observer’s line OP descends to OT, and the
glass RS the same distance, 7.e. to RV, the ray TQ passes through the same point
of the glass, to wit I/, through which the ray PQ passed, to wit through S, be-
cause § and V' designate the same point of the glass, since RS and RV have the
same length, and consequently the image of the point Q does not change its
place in the glass. But V' is here in the same position as yonder K in the second
position, by the supposition; therefore in that second position K remains the image
of the point A, such in the same place in the glass. CONCLUSION. Hence, if
the glass revolves about the glass base as axis, and the observer’s line about the
foot, in such a way that it always remains parallel to a line which is in the glass
at right angles to the glass base, the image of a point in the floor always remains
in the same place in the glass; which we had to prove.

SEQUEL

It having been proved above that when the glass and the observer’s line revolve
parallel to each other as hereinbefore, then the ray from E to A always passes
through K, it follows that when the glass and the observer’s line have revolved
till they reach the floor, so that E shall have moved to X, the three points X, K, A
must then lie in a straight line. From which it further follows that the image K
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sechte lini fegghen:Waer uyt wijder volghtdatmende fchacu K foudeconnen
vinden deur wat lichter wech dan de'voorgaende wercking des s voorliels: Te
weten fonder te trecken de twee linien 1 K, A D, maer alleenclick A X, wiens
fncindefacmlijn G H de begheerde {chaeu foude wefen , doch anfiende de ghe-
mcenc reghel dicinde ychwerckelicke wercking na d’ecrfie wijfe bequaem-
licker ghevolght wort, foo fullen wydaer by blijven. ‘ '

Merckt noch datanghefien alle verfchaculick puntinde vioer,altijtin een fel-

. ve plactsdes glas blijft wanneer 'glas en fienderlijn ghelijckelick dracyen opde -
glafgrondt alsas, oo volght hier uyt,dat de fchaeu van alle platte verfechaeulicke
form inde vioer,altijt de felve blijft en in een felve placts des glas,wanncert'glas
¢n fienderlijn ghelijck draeyen,

6 VERTOOCH & VOORSTEL

Dracycndé t’glas op de glafgrondt als'as , en de fien<
derlijn op devoet,mettelini vant verfchaculickpunt bo-
vende vloer totte vloer,alfodatleal tijex evevyijdich blije Paratie.
venvaneen linidic intglas op de glafgrondt rechthouc-
kichis: Defchacudes verfchaculickpunts bovendevloer,
blijftintglasaltjropeen felve placts.
- TGHEGHEVEN. Laetint bereytfel van tbewijsdes 6 voorftels, het glas
D EINL, e fienderlijh FG, merttelini A O, alle dricovercynde gefielt wors
den rechthouckich op de vioer,en al{dan fal N de fehaeu (ijn desverfchaculicke
punts O, ghefien vant oogh G, ghelijck dacr bewefen is. Daer na (y hetglas
necrwaert ghedraeyr, tot dattet opde vloer een houck macckt evenan defeni
houck P QR,endefghelijex fy ghedaen mette fienderlijn F G, oock merte lini
A O, fulcx datfe beyde evewijdeghe blijven met MN, datis ,als in dit voorfiel
ghefcyt wort,evewijdich inet cen linidicint glas op de glafgrondt: rechthouc-
kichis,. TBEGHEERDE. Wy moeten bewijfen dat Nindic lacifie geflalt,

fchacu blijft des verfchaculickpunts O,en datindefelve placts vant glas, te we-
ten dattet firael vant oogh G tot ©, ftiecken faldeur N. TBEREY T SEL. Om

piet dinyfierlick te fpreken van verdochte linien indelocht, foo laet defe ST be-
teyckencn dic fiendetlijn F G , alffe sechthouckich flactopde vloex,'da;:clz:!
. & 4 £~
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might be found by a somewhat easier method than the foregoing operation
of the 5th proposition, To wit, without drawing the two lines /K, AD, but
only AX, whose intersection with the meeting line GH would be the required
image, but considering the common rule which is followed more easily in the
mechanical operation-in the first manner, we shall keep to that.

Note also that since any point in the floor always remains in the same place
of the glass when the glass and the observer's line revolve equally about’ the
glass base as axis, it follows that the image of any plane figure in the floor
always remains the same, and in the same place of the- glass, when the glass
and the observer’s line revolve equally.

6th THEOREM ‘ 8th PROPOSITION

If the glass revolves about the glass base as axis, and the observer’s line about
the foot, with the line from the object point above the floor to the floor, such
that they always remain parallel to a line which is in the glass at right angles
to the glass base, the image of the point above the floor always remains in the
same place in the glass. - .

SUPPOSITION. In the preliminary to the proof of the 6th proposition let the
glass DEINL, the observer's line FG, and the line AO all three be placed erect
. at right angles to the floor, then N will be the image of the point O, viewed. by
the eye G, as has there been proved. Thereupon let the glass be revolved down-
wards until it makes with the floor an angle equal to the given angle POR, and
let the same be done with the observer's line FG, also with the line 4O, in such
a way that both remain parallel to MN, that is, as is said in this proposition,
parallel to a line which is in the glass at right angles to the glass base. WHAT IS
REQUIRED. We have to prove that in the last position N remains the image of the
point O, such in the same place of the glass, to wit that the ray from the eye G to O
will pass through N. PRELIMINARY. In order not to speak obscurely of imagined
lines in the air, let this ST designate that observer’s line FG, when it.is at right
angles to the floor, that is here at right angles to TV, as floor line, instead of yonder
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rechthouckich op T V,alsvlcerlijn, in placts van ghinfte vioerlijn F A, en defe
* ‘W Xrechthouckich opdefelve vioerlijn TV , beduyde die lini M Nint glas
" sechthouckich op die vioetlijn F A ; Voort fydefe Y Z, in plaets vanghintte
A O,en SV fy het ftrael deurboorende t'glas W X in X , als {chaen van Z ghe.
fien uyt het oogh S. Na dees cerfle fielling {y ghedaen detwceede, te weten
T S neerwactt ghedraeyt, foo dattetoogh S ghecommen fy tot 4, fulcxdar den
houcka T V,even isanden ghegheven houck PQR , voort fy ghetrocken het
ftracl 4 V, dacr na W b,en Y ¢,beyde evewijdeghemetTa. -
TBEWYS
W b valt even an W X deur t'bewijs des 1 voorbeclts, en om de felvereden
vale Y ¢ oock even met Y Z; Sulex dat de fienderlijn T S gedaelt tot T 4,en r'glas
‘W X oock foo veel, dats tot W b,en Y Z tot Y ¢, foo fliecket firael van 4 tottet
verfchaenlickpunt ¢, deur vfelve puntdesglas, te weten &, dacr het firacl SZ
deur ftreckte, namelickdeus X, Wwant X en b bedien des glas felve punt, over-
mits X W en 6 W evelanck fijn : En vervolghens de fchacu des verfchaeulicks
punts Z,en verandert int glas haer placts nicts Maer & is hicr in fulcken gedaente
als ginder N inde tweede gheftalt,deur ’ghegeven, daerom N blijft in dictwee-
de gheftalt fchacu des verfchaeulickpunts O, en darindeé felve plaets vant glas,
. TBEsLvy T: Dracyendedan t'glasopdeglafgrontalsas, en de fienderlijn
op de voer mette lini vant verfchaculickpunt boven de vioer torte vioer alico
datfe altijt evewijdich blijven van een'lini die int glas op de glafgrondt recht-
- houckich is:de {chacu des verfchaculick punts boven de vlocer, blijftintglas
aliijtop een felve placts, twelck wy bewijfen moeften. '

VERVOLGH

Hier boven bethoont fijade dat wanneert’glas, fiendelijh, en de lini A O,
evewijdich draeyen inder voughen alfvooren,dat alfdan het firacl van G tot O
alijtdeur N ftrecke: Daer uyt volght dattet glas,(ienderlijn,en de lini A O, ghe-’

“draeyt fijnde tot op de vloer,fulex dat G fy gecommen tor 4,en O tot ¢, fo moe-
‘tendedric puntendNe, of GNO, dan in e¢n techtelinilegghen , waeruyt

“volght datmen de fchaen vah N, deur eeh ander manier foude connen vinden
‘dan de voorgaende wercking des 6 voorfiels , aldus : Men fal trecken ecn ling
vant ghegheven punt A tot ¢,even an B C,en evewijdich met H1, daerna ghe-
trocken de, hacr{neinde faemlijn foude de begheerde {chaeu wefen: Doch an-
fiende de ghemeene reghel dic inde tuychwerckelicke wercking na deerfte wij-
fe bequamelicker ghevolght wort,foo fullen wy daer by blijven.

Merckt noch datanghefien de lini vant verfchaeulick punt indg locht totte
vloer, evewijdich moct diaeyen mettet glas en fienderlijn om de fchaeu van
dat punt tot een felveplacts desglas te fien, hieruyt volght datfoodielini vant
verfchaeulick punt inde locht totte vloer bleef ftaende,alsd’'ander twee evewij-
delick dracyden,dattet oogh de fchaen des verfchaeulickpunts foude fien vesan-
derenvan plaets, en vervolghens alle vaftftaende gheftichten en verhevendin-
ghen opde vloer veranderen haer fchaen intglas, t welck de verfchaeulicke for-
meninde vloer niet ¢n ghebeurt, als ghefeytisin t'vervolgh des 7 voorfielss

3 WERCK=
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floor line FA, and let this WX at right angles to the said floor line TV designate
that line MN in the glass at right angles to that floor line FA. Further let this YZ
be instead of yonder 40O, and let SV be the ray piercing the glass WX in X, as
image of Z, viewed from the eye S. After this first supposition let the second be
made, to wit TS resolved downwards, so that the eye § shall have moved to «, in
such a way that the angle 4TV is equal to the given angle PQR; further let there
be drawn the ray aV/, thereafter W& and Y, both parallel to Ta.

PROOF

Wb is equal to WX by the proof of the 1st example, and for the same reason
Y is-also equal to YZ, so that when the observer’s line T'S has descended to T,
and the glass WX the same distance, z.e. to W, and YZ to Y, the ray from «
to the point ¢ passes through the same point of the glass, to wit &, through which
passed the ray SZ, namely, through X, for X and & designate the same point of
the glass, since XW and bW are the same length. And consequently the image
of the point Z does not change its place in the glass. But & is here in the same
position as yonder N in the second position, by the supposition; therefore N
remains in that second position the image of the point O, such in the same place
of the glass.

CONCLUSION. Hence, if the glass revolves about the glass base-as axis, and
the observer’s line about the foot, with the line from the object point above the
floor to the floor, such-that they always remain parallel to a line which is in the
glass at right angles to the glass base, the image of the point above the floor.
always remains in the same place in the glass; which we had to prove.

SEQUEL

It having been proved above that when the glass, the observer’s line, and the
line AO revolve parallel to each other in the same way as before, the ray from
G to O always passes through N, it follows that if the glass, the observer’s line,
and the line A0 have revolved till they have reached the floor, so that G has
moved to 4, and O to e, the three points 4, N, ¢, or G, N, O must lie in a
straight line, from which it follows that the image of N might be found by a
method different from the foregoing operation of the 6th proposition, thus: Let a
line be drawn from the given point A to e, equal to BC and parallel to HI.
Thereafter, if de were drawn, its intersection with the meeting line would be the
required image. But considering the common rule, which is followed more easily in
the mechanical procedure in the first manner, we shall keep to that.

Note also that since the line from the point in the air to the floor must revolve
parallel to the glass and the observer’s line in order that the image of that point
may be seen in the same place of the glass, it follows that if that line from the
point in the air to the floor remained erect, while the other two revolved parallel
to each other, the eye would see the image of the point changing its place, and
consequently all fixed buildings and elevated objects on the floor change their
images in the glass, which does not happen with the figures in the floor, as has
been said in the sequel to the 7th proposition. )
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3 WERCKSTICK; ' VOORSTEL

- Wefende ghegheven een vcrfchacuhckpunt ) thas
fcheéefhouckichopde vloer, devoet, ¢n fienderlijn : Sijia
fchacurte vinden.

Wanthet vcrﬁhacuhckpum can fi ;nmdc vlocr, of dderboven, foo fullcn
wijdertwee voorbeclden af befchrijven. : "

1 Vo oorbee/t,mmet 'uerf Chacnlickpunt inde vloer.

"TGHEGHEVEN. Lact A cenverfchaculick punt fijn inde vloer,BC. de

* glafgrondt, D devoer,daer opwy deur rgedachtnemen een ﬁenderll;n teftaen -

rechthouckich op de vier, cn even ande fiendeimaet ID E ,die ick hierevewij-
dich ficl met B-C, daer naop E D rechthouckich ghc(rockcn fijndede lini DE-
foolanckalft valt,en daer op F G,makende den houck DF G, fooisden houck o
der neyghing desglasopde vlocr na A toe, even anden fclven houck DE G. - o
TBEGHEERDE, Wymoetcnde fchacu vinden des verfchaculick punts Al

TWERCK,

Ick treck vande fiendermaetf- _ o
oogh E, cen rechte linitot H, in A
D F, offoot noodich wact in haer _ r
verldngde,en evewijdeghe met GF, o e
Dit foo fijnde ick neem nuHvoor g ‘ R
voet, EH voor fiendermact, dicns '
fienderlij jn rechthouckich op de
‘vlocr {y; Voort neem ick dattetglas .
diens glafaront B C, oock comme
. rechthouckich op,dc.vlocr:_En met
fulck ghegheven ghefocht de fchaeu
. van A,na demanicrdes 5 voorflels,

fy wort bevonden , neem ick teval-
lenan I, welcke i fick fegh de be--
ghccrde fchacu te wefen,

TBEWYS

Soode gheghavcn fiendetlijn’ nicren waer even gheweeft met E D, maer
~even met HE, en rechthouckich op de vioer: Dat fghelijex het glas niet en waer
-geweeft fcheefhouckich op de vloer maer techthouckich, tis openbaer deng -
twerck van defen; dar alfdan I de ware fchaeu van' A foudé ﬁ;n : Maet wanneer
glaseénde ﬁenderh jn gelijckelick een felve wech draeyen,als vande bovefchre-
ven rechthouckicheyt , op de vloer ghccommen wefende tot defe fcheefhotica -
kicheyt, fooblijftde fchacul altijtop een felve plaetsdeur het 7 voorftel : Daers-
om het oogh der fiendetlijn diens fiendermact H E, fiet de beghcerde (chaenan -
1: Maer dat oogh E der fienderljjn H E, is ghedaelt totte felve plaets desgegeven
-Goghsder fienderlijn diens fiendermact D E, dacrom het ghcghcvcn oogh fiet
de begheerde fchacuint glasalster placts van 1. v
2 Foor~
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3rd PROBLEM 9th PROPOSITION

Given an object point, the glass at oblique angles to the floor, the foot, and
the observer’s line: to find its image

Because the object point may be in the floor or above it, we shall descmbe two
examples of it. '

15t Example, with the Object Point in the Floor

SUPPOSITION. Let A be a point in the floor, BC the glass base, D the foot,
on which we imagine an observer’s line at right angles to the floor and equal to
the observer’s measure DE, which I here put parallel to BC. Thereafter, the
line DF being drawn at right angles to ED and having any length, and then
FG, making the-angle DFG, the angle of inclination of the glass on the floor

towards A is equal to the s2id angle DFG. WHAT IS REQUIRED. We have to
find the image of the point A.

PROCEDURE

1 draw from the eye E a straight line to H, in DF, or if necessary in DF
produced, and parallel to GF. This being so, I now take H for foot, EH for
observer’s measure, whose observer’s line shall be at right angles to the floor.
Further I assume that the glass base BC of the glass also comes at right angles
to the floor. And when with these data the image of A is sought in the manner
of the 5th proposition, I assume it is found to fall at I, which I I say is the
required image.

PROOF

If the given observer’s line had not been equal to ED, but equal to HE and at
right angles to the floor; and if also the glass had not been at oblique angles
to the floor, but at right angles, it is clear from the procedure of this problem
that I would then be the true image of A. But when the glass and the observer’s
line revolve equally the same distance, e.g. from the rectangular position from
the floor described above to this oblique-angled position, then the image I always
remains in the same place by the 7th proposition. Therefore the eye of the
observer’s measure HE of the observer’s line sees the required image at I. But
that eye E of the observer’s line HE has descended to the said place of the given
eye of the observer’s line of which the observer’s measure is DE, therefore the given
eye sees the required image in the glass at 1.
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2 Voorbeelt mestet <ver [chaeulick punt boven de vloer.

TGHEGHE VEN. Laet A cen punt fijn inde vloer,waer op verdocht wort
cen rechte lini te flaen even an B C,en rechthouckith op de felve vioer, waeraf
hetopperfte puntis t'verfchaculickpuntboven de viocr inde locht : Voort fy
D E de glafgront, Fde voet,, dacr op wy deurt'ghedacht nemen cen fienderlijn
te flaen rechthouckich op de vloer, cn evenande fiendermact F G, dic ick aliijt
‘evewijdich treck met D E: Daer naop FG rechthouckich ghetrocken fijndede
Yini F H foo lanckalft valt, en daer op H I, makende den houck FHI,fooisden
houck der neyghing vande glafgrondt opde vioer na A toe, evenanden felven

houckFH!. TsEGHEERDE. Wy moeten de fchacu des verfchaculick-

punts vinden.
TWERCK

Ik treck vande ficndermacts oogh G, cen rechte lini tot K in F H, of foct
noodich waerin haer verlangde,en
cvewijdeghe met 1 H,daer na teyc-
ken ick in F G, of footnoodich
wacr in haer verlangde, het punt
L, alfoo dat FL even fyanBC: ©
Treck daer na van L ecn rechte
lini rot M in F H, of foot noodich N
waer in haer verlangde,en evewij-
deghe met1H,Daer na A N,even :
¢n evewijdeghe met F M, welver- b B E
ftaende na den felven oirtdacr de
lini van F na M henen fire@,want . L _
quaem M op d'ander fijde van F, Q@ F
foo foude N oock mocten foo veel
op d'ander fijde van A commen, I A
Ditfoo fijnde,ick neem nu K voor
voet, K G voor fiendermaet,diens K
fienderlijn rechthouckich op de H
vioet fy: Dacr na neem ick 1. Min
placts van B C, te weten voor lini
welckeghefieltoptpunt N recht- _
houckich op devloer, dat haer uyterfte ghenomen worde voor verfchaenlick-.
punt: Yoort neem ick dattet glasdicns glafgront D E,0ock comme rechthoue-
kich op de vloer: En met fulck ghegheven ghefochtde fchaeu des verfchaeulick
punts nade manier des 6 voorficls,{y wort bevonden, neemick,tevallen an O,
welcke ick fegh de beghcerde fchacu'te wefen. Waer af tbewijsis ghelijck 'be-
wijsdes 1 voorbeelts, TBESLVYT. Welendedan ghegeven cen verfchaeu.

>

lickpunt, 'glas fcheefhouckich opde vloer,de voet, en fiendetlijn , wy hebben

fijn fchacu ghevonden,nadeneyfch.
VERVOLGH,

Sooint t voorbeelt H, of int 2 voorbeelt M, viel over d'ander fijde vande ge-
gheven voet (¢welck ghebeurt als t'glas na den ficnder toc neycht) endatfe qua.
men
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2nd Example, with the Object Point Above the Floor

SUPPOSITION. Let A be a point in the floor, on which a straight line is imagined,
- equal to BC and at right angles to the said floor, the uppermost point of which
is the point above the floor in the air. Further let DE be the glass base, F the foot,
on which we imagine an observer’s line at right angles to the floor and equal to
the observer’s measure FG, which I always draw parallel to DE. Thereafter the line
FH having been drawn, at right angles to FG and having any length, and then HI,
including the angle FHI, the angle of inclination of the glass base on the floor
towards A is equal to the said angle FHI. WHAT IS REQUIRED We have to
fmd the image of the point. .

PROCEDURE

I draw from the eye G a straight line to K in FH, or if necessary in FH
produced, and parallel to IH; thereafter I mark in FG, or if necessary in FG
produced, the point L such that FL shall be equal to BC. Thereafter I draw
from L a straight line to M in FH, or if necessary in FH produced, and parallel
to IH. Thereafter AN equal and parallel to FM, to wit in the same direction in
which the line from F to M extends, for if M came to the other side of F, N
would also have to come as much to the other side of A. This being so, I now
take K for foot, KG for observet’s measute, whose observer’s line shall be at
right angles to the floor. Thereafter I take LM instead of BC, to wit for the line,
placed in the point N at right angles to the floor, so that its extremity shall be
taken for the object point. Further I assume that the glass base DE of the glass
also comes at right angles to the floor. And when with these data the image
of the point is sought in the manner of the 6th proposition, I assume it is found
to fall at O, which I say is the required image; the proof of which is similar to
the proof of the 1st example.

CONCLUSION. Hence, given a point, the glass at obhque angles to the floor,
the foot, and the observer's line, we have found its image, as required.

SEQUEL

If H in the 1st example or M in the 2nd example fell to the other side of the
given foot (which happens if the glass inclines towards the observer), and if
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-men totinde glafgrondt,t'is kennelick datmen totgheen fchaeu vant verfchacu-
lickpunt en foude connen gheraken, uyt oirfaeck dattet een onghefchicke ghe-
.gheven foude fijn,als wefende het oogh intglas.

Maer by aldien dictwee punten als H of M alfoo nochi voorder quamen dani
intglas, derghelijckc onmeughelicheyt foude daer uyt volghen,om dattct cogh
niet en foude connen het verfchaculickpunt fien achtervglas. -

Sooint 2 voorbeelt N quaem tot inde glafgrondt DE , C'waer openbaerli
teycken,dattet verfchaculick punt A int glas foude ghegheven fijn, en dacrom
voor fijn felf fchaeu verfirecken,deur de 2 begheerte. C :

Maer quaem N noch voorder dan tot inde glafgront D E, t'is kennelick dats
men dantot gheen fthaeu vant verfchaeulick punt en foude connen gheraken,
alscommende r'glasachtet t'verfchaeulick punt,teghen dereden. .

Tis cock kennelick dar de ghegheven voet commen can inde glafgtondt, of
dacr achter tufichen defelve en fverfchaeulick punt,oock int vetichaeulick punt
en dacr achrer: Midis welverftaende,dat de bovefchreven puatenals H, M,of N
nicten vallenalsghefeytis. . S ' -

4 WERCKSTICK 19 VOORSTEL.

Wefendeghegheven een verfchaculickpunt, t'glas eves
-wvijdichmette vloer, devoet, en fienderlijn: Sijn fchacu
tevinden. . |

TGHEGHEVEN. LactA een verfchaetilick punt fijn int plat des blats, en
op de rechte lini BC, fy bedocht een platals vioet , rechthouckich opt plat des
blais: S'ghelijcx fy opde rechte lini D E, bedochit cen glas evewijdich mette
" voorfchseven vioer, voort fyop F verdocht een re¢hic lini éven'an FG.; oock
xechihouckich opr plat des blats,en ruyterfte puntder felve linify het oogh,van
welck deur tghedacht ghetrocken een lini rechihouckich op de vioer (dic even
moet fijn ande verdochie lini van F op B C techihouckich, als fiendermact) fy
fal veor fieuderlijn vetftrecken. TBEGHEERDE. WY moeten vinden de
fchacu des verfchaeulick punts A, '

TWERCK

Ick lact varen de verdochtege.
gheven fiendailijn, en de vioer,
die ghefeytwieit op B C verdocht
te {ijn rechthouckich opt plat des F
blats, en ncemt'platdes blats felf
voor vioer ,en de lini opF even
an F G, en rechthouckich opt plat
desblats , ncem ick voor fiender-

Q

lijn : T'welck foo fijnde Ais nu D E
cen ghegeven verfchaeulick punt i

inde vloer, en vglas diens glaf- ,s

grondt DE comt op dc viocr 4

techihouckich:Hiermede fchacu
ghcvonden van A deur het
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they came in the glass base, then it is obvious that no image of the point could
be obtained, because the wrong thing would be given, the eye being in the
glass.

But if those two points, as H or M, came even further forward than in the
glass, a similar impossibility would follow because the eye would not be able to
see the point behind the glass.

If in the 2nd example N came in the glass base DE, it would be clear that
the point A4 would be given in the glass, and therefore would serve as its own
image, by the 2nd postulate.

But if N came even further forward than in the glass base DE, it is obvious
that no image of the point could then be obtained, because of the glass coming
behind the point, which is contrary to reason.

It is also obvious that the given foot may come in the glass base, or behind
it, between it and the point, also in the point and behind it, provided the above-
mentioned points as H, M or N do not fall as has been said.

4th PROBLEM : 10th PROPOSITION

Given 2 point, the glass parallel to the floor, the foot, and the observer's line:
to find its image.

SUPPOSITION. Let A4 be a point in the plane of the paper, and on the straight
line BC let there be imagined a plane as floor, at right angles to the plane of
the paper. In the same way on the straight line DE let there be imagined a glass
-parallel to the aforesaid floor. Further let thére be imagined on F a straight line equal
to FG, also at right angles to the plane of the paper, and let the extremity of
the said line be the eye, and if from this in imagination a line be drawn at right
angles to the floor (which must be equal to the imagined line from F at right
angles to BC, as observer’s measure), it will serve as observer’s line. WHAT IS
REQUIRED. We have to find the image of the point A.

PROCEDURE

I abandon the imagined given observer’s line, and the floor which was said
to be imagined on BC at right angles to the plane of the paper, and take the
plane of the paper itself for floor, and I take the line on F, equal to FG and at
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5 voorftel dicH fy;ick fegh de felve de’ begheerde fchacu te wefen.

TBEWYS. _

. Blijvende tverfchaculickpunit,i‘glas,en t'oogh,op ecn felve placts,tis kenne-
Jick dar de fehaet oock in'een felve placts des glas blijft,want de verandering van
fienderlijn en vloerdic wy int werck ghedacn hebben,en gheven gheen veran.
dering vandé placts des Ichacus; Sulcx dat de ghevonden fchacu de begheerde
moet fijn.  TBEsLvY T. Wefende dan ghegheven een verfchaeulick punt,
rglas evewijdich meuc vloer, de vocy,ci fiendedijn,wy hebben fijn (chacu ge-
vonden,naden eyfch, ’ :

s WERCKSTICK ' VOORSTEL.
Wefende 'gheghcv(:n"céﬁ' verfchaculicke form, t'glas,‘
devoet,en fienderlijn:Haer fchacu te vinden. -

.. TGHEGHEVEN. Laet deverfchacuwen fijn cen form van defer ghedaen-
te: Op den viercanicn gront A B C D, diens middelpunt E,gheteycként ine plae,
des blatsals vloer, wort ghenomen te flaen ccn torre , diens ftantteyckening
- FG H1K,wefende ten plat evewijdich mette torrens vaorfijde , welck plat de
felve torredeur middel (nijt, folex datopelck der piinten Ay B, C, D, cen lind
. comteven an G H, of LK, en optmiddelpunt E,cen lini evenan F.Lenalle vijf
- rechthouckich op de vloer, en van t'boventte punt derlini op E ftacnde , com=
.. men vierlinienfotte opperite punten der voorfchreven vier linienop A, B, C,
. DRiaende: Soodat defe torre beftactuyt een viercante lichamelicke rechthouck,
met een viercante paclde daerop: Voort fy M N deglafgront , dicnsglas op

" - de vloer rechthouckich bedocht. wort,

O devoet,wacrop wydeur t'gedacht ne-
men cen fienderlijn te (taen even ande -
iendermaet O P, - rechthouckich op. de .
vloer. TBEGHEERDE. Wymoeten.
. de fchacu defer verfchaculicke form

_ vinden. :

TWERCK

Ick fouckde drie fchacuwen der drie ;
‘verfchaeulicke punten inde vloerB, D, -
- C, welcke ghevonden deur hes:s voor- :
fielick neem te wefen Q, R, S: Daer na -
fouck ick de drie fchactiwen der drie _ .
punten boven de vloer,te weten teneyn- =+ v
de der drie linien die deur t’ghegheven gy
verdocht worden te ftaen op B, C,D, . 2 R
clck even andc lini GH , en rechthouc 47— - -
kich op de vloes, welckedeur het 6 voor- : x
ficl ghevonden worden tewefen, neem P
ick, T, V, X; Voort fouck ick de fchaeu
des puntsboven de vioer, ten eyndeder
linidicdeur t'ghegeven verdocht wort te fizen op E,evenan1F, en rechthone-

I K
Y

B D H
VN %

T (%

S

o
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right angles. to the plane of the paper, for observer's line. This being so, 4 is
now a given point in the floor, and the glass base DE of the glass comes at
right angles to the floor. When herewith the image of A is found by the 5th
proposition, which shall be H, I say that this is the required image.

PROOF

If the point, the glass, and the eye remain in the same place, it is obvious that
the image also remains in the same place of the-glass, for the change of ob-
server’s line and floor which we have made in the construction does not cause any
change in the place of the image, so that the image found must be the one
required.

CONCLUSION. Hence, given a point, the glass parallel to the floor, the foot,
and the observer’s line, we have found its image, as required.

5th PROBLEM 11th PROPOSITION

Given a figure, the glass, the foot, and the observer’s line: to find its image.

SUPPOSITION. Let a perspective drawing have to be made of a figure of the
following form. On the square base ABCD, whose centre is E, drawn in the plane
of the paper as floor, is assumed to stand a tower, whose vertical plan is FGHIK,
being a plane parallel to the front of the tower, which plane intersects the tower’
in the middle, so that on each of the points 4, B, C, D there comes a line equal
to GH or LK, and on the centre E a line equal to FI, and all five at right angles
to the floor, and from the uppermost point of the line standing on E extend’
four lines to the uppermost points of the aforesaid four lines standing on A4, B,

C, D, so that this tower consists of a right prism with a quadrangular pyramid
thereon. Further let MN be the glass base, whose glass is imagined to be at right
angles to the floor, O the foot, on which we imagine an observer's line, equal
to the observer’s measure OP, at right angles to the floor. WHAT IS REQUIRED

We have to find the image of. this figure.

PROCEDURE

Iseek the three images of the three points in the floor B, D, C, which, being found
by the 5th proposition, I assume to be O, R, S. Thereupon I seek the three images of
the three points above the floor, to wit at the ends of the three lines which by the
supposition are imagined on B, C, D, each equal to the line GH and at right angles
" to the floor, which by the 6th proposition I assume to be found T, V/, X. Further
I seek the image of the point above the floor at the end of the line which by the
supposition is imagined on E, equal to IF and at right angles to the floor, which
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kich op de vloer, wiclcke deur het felve 6 voorfiel ghevonden wott te wefen,
neemick, Y: Ick treck.oock de thienlinien Q TRV, S K, YT, YV, YX,QR;.
RS, TV,VX. T'welck foo fijnde , ick fegh deform wfichen defe linicn begte-
pen, de begheerde fchaeu te wefen. o .

TBEWYS.

. DefevenpuntenQ,R,5, T,V X.Y, T V,V X fijii fchacuwén der dric B,C,D,
inde vloer,met ¢ vicr dieder boven commen,deurt'werck,ende linien wilchen
defc punten, fijn fehacuwen der verfchaculicke linlen tuflchen die vér(chdeu-
licke punten deut het 1 vobritel, waer deur ditde begheerde fchaeu mioet wefen:

" Angacnde de fchacu der verfchaculicke lini dicop A comy;even an G H, en
zechthouckich op de vloet;00ck vande lini die van daer voort ftrecke touet fop
der torre, met noch d'ander vier ;- Ghemércke de felve vant oogh in ondeut-
luchiighe floffen niet ghelicn en tvorden, foo en fijnfe hicr niet |
verfchaeut. Doch die fich voorftelde de ftof deurluchiich tefijn, hy ,

mocht dier linicn fchacutwven vinden als van d'ander, en foude de
fchacuder torredan fijn als hicr nevens.

MERCKT

Nadien'in dit vootbeelt té fien isde verfchacuwing van afle ghegheven lini,
plat, en lichaem, foo¢n'behouftmen dacr af gheen befonder voorfiellen te bes
fchrijven,

Maer want het glas anders dan recht-
houckich op devloercan fijn, fooful- : - F
len-wy daer af met voorbeelt wat f&g.
ghen: Ghenomen dtter gheglieven fy :
al{vooren, uytghefondert  dattet glas ¥
diensglafgront M N, nicten ftae rechts A
ouckich op de vloer, als daer, mact
fcheefhouckich , neyghende na dever-
{chaeulicke form toe, foodattet mette
vloer een houck maecke eveh an defen : ¢ X
houck OZ P, Om hier af de fchaeu t¢ B \M F K
hebben,men fal foucken de fchaeuwen T\ ¥ ~%
der bovefchreven feven verfchaeulicke
punten deur het g voorftel, en daer uf-

-fehen ghetrocken de linien na the- \ s
hooren , men fal dan crijghen ecn _ £ ‘
fchaeu als hier by gheteyckent ftdet: a1 N : A
Waetinde fchaeu van het rechihouc-
kich verfchaenlick deel dertorre, bo-
ven wijder valtdan onder, want langer

isTVdnQR. | P 0
Ghenomen andermacl 'ghegheven w

te ijn alfvooren, uytghefondert dateet

glas diens glafgrondt M N, iu neyghe <

na heteogh toe, foo datter mette vioer
een -houck maccke even an defen
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by the same Gth proposition I assume to be found Y. I also draw the ten lines
QT,RV,SX, YT, YV, YX, OR, RS, TV, VX. This being so, I say that the figure
contained between these lines is the required image.

PROOYT

The seven points Q, R, §, T, V, X, Y (*) are images of the three B, C, D in the
floor, with the four coming above them, by the procedure, and the lines
between these points are images of the lines between those points, by the 1st
proposition, in consequence of which this must be the required image.

As to the image of the line which comes on A, equal to GH and at right angles
to the floor, also of the line which from there on extends to the top of the
tower, with the other four as well, since these are not seen by the eye in non-
transparent media, they have not been drawn in perspective here. But if anyone
imagined the medium to be transparent, he would be able to find the images
of those lines just like those of the others, and the image of the tower would then
be as opposite.

NOTE

Since in this example is to be scen the perspective of any given line, plane,
and solid, no special propositions need be described about them.

But because the glass may be other than at right angles to the floor, we shall say
something about this; with reference to an example. Let it be assumed that the
data are as before, except that the glass base MN of the glass is not at right
angles to the floor, as there, but at oblique angles, inclining towards the figure,
so that it shall make with the floor an angle equal to the given angle OZP.
In order to find the image of this, the images have to be sought of the aforesaid
seven points, by the 9th proposition, and if between these the lines be drawn
in the proper manner, an image will be obtained such as is here illustrated, in
which the image of the rectangular part of the tower is broader above than below,
because TV is longer than QR.

Assuming once more -that the data are as above, except that the glass base
MN of the glass now inclines towards the eye, so that it makes with the floor

(") There must be a printer’s error in the Dutch text.
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hiouck O Z P: Om hicraf de fchaeu

te hebben , mieh fal foucken de

fchacuwen deér bovefchreven feven o
verfchaculicke ‘punten deur het

9 voorfiel en daer tuflchen ghietroc.

ken de linien na ¢'bechodren, men fal

dai- ctijghen een fchacu als hier by !

gheteyckent ftac:Wacrindefchaeu. A -

. van het rechthouckich verfchaeulick

.deel dertorre, bovcn nauwervaltdan | B
ondcr, wantcoriteris TV dan Q R.

Macr om oock: voorbeelt te ﬁel- Y
len vant glasevewijdich mette vioer, .
foo lact ABCDE andertnael de '
flantteyckening der. torre bcre)cke- 2R o
fien {taende met haer viercante gront
op de vioer,verdocht deur A E recht-
- houckich optplat desblats, en tglas &

diens glafgront F G ftreckendedeur’ <
- tfop dertorre C, j evewijdich met- 4
te. boveﬁ:hrcven vioer, dats oock . °
rechthouckich opt plat des blats: ' ?
Voort {y opt punt Hint plat des blats;
- verdocht een rechte linievenan HI
~ en rechthouckich opt plat des felven blats ; en ten cynde der felvelini ¥ het
oogh. Dit {oo fijnde, en om nu defchacua te vinden, ick doe alsint werck des
10voorftels, nemende dattet plat des blats vloer xs,H voet,H1 fi endermact even
~ mette ﬁendcrh jn dic opdefen vioerrecht- A —
houckich comt: Voort dat de torre met cen
fijde light op dien'ghenomen vloer: Sulcx
datop de vier punten A, B,D,E, commen

" vierlinieneven-an A E, enrechthouckich B D
op. de vioer: Voort een liniop C, even an-. N\ afO p
den helft van A E, het uyterfte van welcks o .l ’
lini het fop dér torre beteyckent: Sulcx dat ~_ | -M
tufichen die punten linien verdocht na t'be- —— T S —

hooren;, (y maken de ghegheven' lichame-
licke verfchaculicke torre: Om de fchacu
van welcke te hebben,men foué de fchacu:
wen der punten dicmen fien can ,als van
B,D,E, metdander dric dieder boven com-
men , en oock des punts boven C, die ghe— :
vondcn fijnde deur hets.en 6 voorﬂcllck
neem te wefen' K,L,M,N,O,P Q_Dacr oa. T s I
ghetrocken Jinien wfichen bcydcn nat’bé-.
hooren, foo comt dacr uyt de fchaeu,neem ick,als hier by getejckent flaet, Vani
al welcke 'bewijs deur t'werck Opcnbacr is.  TBESLVYT.Wcfende dangen.
gheven cenverfchaeulicke form, t'glas,dé voet,en ﬁendexh;n, wyhebben haes
fchacu ghcvondcn,na den eyfch,

HERCKT.

- 411 -




867

an angle which is equal to the angle OZP shown opposité: in order to find the
image of this, the images have to be sought of the aforesaid seven points, by
the 9th proposition, and if between these the lines be drawn in the proper manner,
an image will be obtained such as is here illustrated, in which the image of
the rectangular. part of the tower is narrower above than below, because TV is
shorter than QR.

But in order also to give an example of the glass parallel to the floor, let
ABCDE once again designate the vertical plan of the tower, standing with its
square base on the floor, 1magmed through AE at right angles to the plane of the
paper, and let the glass base FG of the glass passing through the top of the
tower C be parallel to the aforesaid floor, i.e. also at right angles to the plane
“of the paper. Further, on the point H in the plane of the paper let there be
imagined a straight line equal to HI and at right angles to the plane of the
same paper, and at the end of the said line let there be the eye. This being so,
in order to find the image I proceed as in the procedure of the 10th pro-
position, assuming the plane of the paper to be the floor, H foot, HI observer’s
measure equal to the observer’s line which comes at right angles to this floor,
further that the tower lies with one side on that floor, so that on the four points
A. B, D, E there come four lines equal to AE and at right angles to the floor;
further a line on C, equal to the half of AE, the extremity of which line
designates the top of the tower, so that, if between those points lines be imagined
in the proper manner, they make the given tower. In order to have the image
of the latter, the images are sought of the points that can be seen as of B, D, E, -
with the other three coming above them, and also of the point above C, which
having been found by the 5th and 6th propositions, I assume to be K, L, M, N,
O, P, Q. If thereupon lines be drawn between the two, in the proper manner,
I assume the result to be the image shown opposite, the proof of all this being
clear from the construction. CONCLUSION. Hence, given a figure, the glass,
the foot, and the observer’s line, we have found its image as required.
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MERCKT -

Wy hebben inde bovefchreven * werckfticken de gheghéven fienderlijn, Pmblemaxl-
thette lini vant verfchaculick punt totte vloer , altijt rechthouckich ghcnomen bus.
opde vloer: Oock t'verfchaculick puntaltije indc vloer of dacr boven geftelt,en
hetoogh altijt boven de vioer: Nochtans cant ghebieuren, mocht ymant denca
ken,dat fulcke twée linien op devloer fcheefhouckich ghegheven wotden, cn
t'verfchaculick punt onder dé vloer,en het ooghi inde viocr, of ‘daer onder, deut

- twelck veel verfcheydenheden fouden vallen inde boveithreven voorfiellen
_ nietangheroert. Hier op wort gheantwoort, dat foodie bovefchreven twee li-
nien op de vioet fcheefhouckich ghegheéven waren, iien foudefe metigen recht
daer op trecken,en ghebritycken die dan in placts der ghegheven,want fulcx én
ghecft gheen verandering vande plaets der begheerde ichac int'glds. Maerfoo
t'verfchaeulick punt ghegheven waerinde vloer, en hetoogh oock dacrin, of
. dacr onder,men mach onder leeghfte van die twee punten eenander vloer ftel-
. Jenof bedencken evewijdich mectieghegheven, verlanghende tot daer toc de
‘fienderlijn cn lini van tverfchaeulick punt totte vloer : nemende daer na di
“vloer en verlangde linien Voot de ghegheven,en dacr mede fchacughefocht na
de voorgdende reghelen,men heeft het begheerde. K

Maer om hier af by natuerlick vootbeclt te fpreken,ghenomen dat ymantals.
Verfchaeuwer, ftoide op een berch; hooghet met fijn vocten dan een ghcﬁxcht :
dathy verfchacuwen wil,en nacm v oot vioct 'plat dacr by op ftaet, t'is kenne-.

- lick datde ghegheven verfchaculicke form dah onder de vloet foudc commen.
Macrick fegh dat hy in fulcken ghevalle mach bedencken.cen ander vioer deatf
f'lecghfie des geflichits,nemende daernade lini van fijn oogh totdie vioer voo -
fiendetlijn want yder Verfchaeulick punt meite fienderlijn, fijo dan boven de
vloer vanghedacntealsin een der bovefthreven werckilicken, ielcke manier
ghevolght int foucken der fchiaeu, men behouft tot fulcke vcrfcheydm {telling

gheen verfcheyden nicuwe xeghclen te bekhrijveh.

Angaende fchacuwen van ccomme linien die hier vooren niet befchrevenen
fijn,ghelijck haer groothieden inde * Meeiconft niet! wilconftelick ‘ghemcten* Goomerrisy
en worden, fraer t werckelick. foo naalft de faéck vereyfchi: Alfoo eri wordenfe 3“""""“‘
deur de conﬁ der verfchacuwi ng nict wxfconﬂchck veifthacut,maer nzen comt s banicd
deur tverfchaeuwen van veel punten der cromme linien, t bcghecrdc foons
alsuyterlick ghenotichi fchijnt,

VANDE CORTHEDEN EN

"SEKERHEDEN OPT WERCK DER
VERSCHAEY WTING

Inde bovefchreven voorftellen blijcke wél de manier omte vinden de fchaen
van alle ghegheven verfchaenlickpunit , waér me openbacr is de ghemeene re.
ghcl der verfchaeuwing van alle ghegheven verfchaculicke. form ,alste fienis
int 11 veorftel. Maet wanttet in grodte Wercken mocychck foude vallen, de
fchaeuwen van alle verfchaeulicke pufitesi en Jinicn op fulcke manier. te vin-
den,foo fullen wy nufes verfcheyden * leden befchrijven, vande corthedenen drsiciden,
feketheden diedes pa gheleghentheydt der omﬁandxghcn int werck connen
vallens
Da 1 LIDT,
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NOTE

In the problems described above we have always taken the given observer’s line,
with the line from the point to the floor, at right angles to the floor, and also
placed the point always in the floor or above it, and the eye always above the
floor. Nevertheless it may happen, someone might think, that such two lines
are given at oblique angles to the floor, and the point below the floor, and the
eye in the floot or below it, in consequence of which many differences would
occur which are not referred-to in the above-mentioned propositions. To this it
is answered that if those two aforesaid lines were given at oblique angles to the
floor, they might be drawn vertically thereon and be used instead of the given
lines, for this does not cause any change in the place of the required image in
the glass. But if the point be given in the floor, and the eye also in it or below
it, one may place or imagine beneath the lower of those two points anothet
floor, parallel to the first, producing to that floor the observer’s line and the
line from the point to the floor. If we thereupon take that floor and the produced
lines for those given and therewith seck the image according to the foregoing
rules, we have the required image.

But to speak of this by means of a physical example: assuming that some-

-one who is to make a -perspective drawing were to stand on a mountain, with

his feet higher than a building of which he wishes to make a perspective drawing,
and were to take for the floor the plane on which he stands, it is obvious that
the. given figure would then come below the floor. But I say that in such a
case he may imagine another floor through the lowest point of the building,
thereupon taking the line from his eye to that floor for observer's line, for
every point with the observer’s line is then above the floor of such a kind as in
one of the problems ‘described above; when this method is followed in the
finding of the image, we need not describe different new rules for such a differ-
ent supposition.

As to images of curved lines, which have not been described in the foregoing,
just as their magnitudes are not measured mathematically, but mechanically in
geometry, as accurately as the matter requires; in the same way they are not
drawn mathematically by the art of perspective, but by finding the images of many
points of the curved lines the required image is approximated as much as seems
sufficient.

OF THE ABRIDGEMENTS AND VERIFICATION
POSSIBILITIES IN THE PROCEDURE OF
 PERSPECTIVE DRAWING.

In the above-mentioned propositions the method indeed is disclosed for finding
the image of any given point, with which the common rule of drawing any given
figure in perspective is clear, as may be seen in the 11th proposition. But because
in large works it would be difficult to find the images of all the points and
lines in such a manner, we shall now describe six different sections, of the
abridgements and the verification possibilities that may be made in the procedure,
according to circumstances.
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, it LIDT,

Tisoirbolr datmen int verfchacuwen eens verfchaeulicker fotms, fich inz
ghegheven aitijt voorftelt, dattet glas ftrecke deur het voorfte decl als plat,, lini,
of punt, der verfchaeulicke form , om dattet felve dan gheen moceyte van ver--
fchacuwing en bchouft,ovcrmxdts het voor fijn felfs fchaeu verftreckt deur de
2 beghcerie. Maer want ymant nu dencken mocht , dattet inde dadelicke ver-
fchacuwing dickwils tonpas foude commen, het plat van eenverfchaculicke
form,als van een groot gefticht,voor ﬁ)n fchacu te nemen, overmidis de fchacu
veel te groot foude vallen om op papier gheteyckent te worden foo fullen wy
‘daer op wat breeder verclaring doen. Laet by voorbeclt te vcrﬁhacuwcn fijnecs
nich ghefticht diens voorgevel 100 palmen hooth is,cn den fiender dacr af we-
fende 300 palmen,ftelt voor fich ccn wefentlickglas dric palmen vant oogh, al-
foo dattet evewijdich is mette voorfchreven ghevel diemen deur t'glas fiet,waer
in de fchacu moet vallen van een palm hooch. Dit het ghegheven fijnde, en be-
gheert wefende cen fchacu even en ghelijck mette fchaen die int glas ghefien
wort, {00 fouden de linien van 100en 300 palmen dieder fijn vant oogh totte
varf'chaculxckc form telanck fijn , mocht ymant fegghen , om met bequacm.
heyt op papicr dadelick gh ctrocken te worden: Hoe falmep, dan hicr me leven?
Aldus: Men beelt fich felfsin , al oftmen voor fich had eca cleene lichamclicke
bots,diens voorghevel int glas ftacnde,hooch waer de voorfchreven ccn palm,
cn de reft nadeneyfch, welcke bots ghenomen voor verfchaeulicke form, cn

Ihwographia dacr af * gronticyckening met flantteyckening ghemaccke, en dacr me'int vers-
;',""’O'“S’“ fthaeuwen de reghel ghevolght,men heefi t begheerde, fonderdatmen mocyte
- behouft tedocn om dic voorghevel te vctfi:haeuwcn,wammcn die vcnc);kcn;
¢ven foo grooten ghelijck(c dacr comt.

. 2 L I D T,

A ‘Wantér cortheyt valt int vinden det fchiacuwen van. ettclicke rechte litica

Parallle.  diemette vloer * evetvijdich fijn,foo fullen wy daéraf ccmgc vaorbeelden flel-

len. T'cerfte van cehi liniinde vloer, diens een uyteifie int glas comt , tander

uyterfte daer buyten. Het tweede v:m ‘éen liniinde vioer dicns twee uymﬂcn

beyde buyten t'glascommen. Het derde van cen lini boven de vloer , diens een

uyterfieint glascome, r'ander daer buyten. Het vicrde vanéen fini boven de
vlocr,diens twee uytcr(ten beyde buytenrglas commen.

1 Voorbeels.

Lact ten cerften A B een verfchaculicke rechte lini fijn inde vioer,gherakene
de mettet punt B, de glafgront C D, dicnsglas rcchlhoucklch opdevloer, Ede
voct, waer op vcrdocht wort een fienderlijn.
te faen reétithouckich op de vioer,cn ¢ven an-

- de fiecndermaet E F, O hier af dc fchae te.
vinden, ick treck d¢ vioerlij in EG cvcwudcghc_

metB A,doch valtet tegedencken(rwelckhem
verftaen fil foo wel op de dtie valghende voor- ¢ B
beelden defeslidts als ap dit)dat dedric gheghe-
ven punten E B A in gheen rechtelini cn meu-
ghen Raen, om totte cortheyt te commen die

A
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1st SECTION

It is proper that in the perspective drawing of a figure we should always im-
agine in the supposition that the glass passes through the foremost part, as plane,
line or point, of the figure, because this does not then require to be drawn in
perspective, since it serves as its own image by the 2nd postulate. But because
someone might now think that in the practice of perspective drawing it would
often be unsuitable to take the plane of a figure, such as a large building, for its
image, since the image would become much too large to be drawn on paper, we
shall give a somewhat fuller explanation thereof. For example, let the perspective
of some building have to be drawn, the front facade of which is 100 palms high,
and let the observer, being at a distance of 300 palms from it, place before himself
a real glass, three palms away from the eye, in such a way that it is parallel to
the aforesaid facade which is seen through the glass, in which must fall the image
a palm high. This being the supposition, and an image being required which is-
equal and similar to the image that is seen in the glass, someone might say that
the lines of 100 and 300 palms which pass from the eye to the figure would -
be too long to be properly drawn on paper in actual fact. How then are we to
tackle this matter? As follows: We imagine we have before us a small physical
model, whose front fagade, standing in the glass, is the aforesaid image one palm
high, and the rest according to requirement, and if this model. is taken for the
object figure, and a ground-plan and a vertical plan are made of it, while for
_the perspective drawing the rule is followed, then the required image is obtained
without our having to take the trouble to bring that front facade into perspective,
for the image is drawn of the same size as we have found.

2nd SECTION

Because there exists an abridgement in the finding of the images of several
straight lines which are parallel to the floor, we shall give some examples thereof.
The first of a line in the floor one extremity of which comes in the glass and
the other extremity outside it. The second of.a line in the floor whose two
extremities both fall outside the glass. The third of a line above the floor one
extremity of which falls in the glass and the other outside it. The fourth of a line
above the floor whose two extremities both fall outside the glass.

1st Example

In the first place let AB be a straight line in the floor, meeting in the point B
the glass base CD, whose glass is at right angles to the floor, E being the foot,
on which is imagined an observer’s line at right angles to the floor and equal to
the observer’'s measure EF. In order to find the image from this, I draw the floor
line EG parallel to BA, but it is to be borne in mind (which applies to the three
following examples of this section as well as to this) that the three given points
E, B, A must not be in a straight line in order to attain the abridgement we require
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wy int werck begheeren,wantmen:dan deur het tieckenvan EG evewijdeghe
metBA , tot gheen befluyt ¢n fondegheraken, als verclaertisint merck des
$ voorflels: Daet na G H rechthouckich op. C D, en even .met EF, voort HB
en A E,foyende CDin len IK rechthouckich opC D ghcrskendc HBinK: .
Twelck foo fijnde, K Bis dc beghcerde fchacy: van A B ‘Want B int glas, is
fijn felfs fchaeu,deur de tweede begheerte ;en K (thaeu van Adeurhet y voor-
{tel,en dacfom delini K B fchacu van A B deur her 1 voorftcl. De cortheyt hiex
uyt volbhcndc is dat deur E G evewijdeghe ¢ trecken met AB, oo blijfi het
deel der faemlijn van B rot K de begeerde fehacu , dacrmen anders doende noch
cen nicu lini voor fchaeu moct ttecken:

2 Voorbeelt:

Lact ten tweeden A B cén verfchaculicke rechte lini fijn indc vlcer, niet ges
rakende deglafgrond: C D; diens glas rechthouckich op de vloer, E de voct;
wace op verdocht wortcen ﬁcndgrh;n te ftaen rechthouckich op: de vloer, en
cvenande fiendermact EF. Om hier af de fchaeutc vinden;ick treck A B voors
waert tot inde glafgrondt an G,daer na de vloerlijn E H evewijdeghe met G A:
Voort H1rechthouckich op C D,en even met E'F,daerna1G ,en AE fnyens
deCDin K, en!K L rechthouekichop C.D;
gherakende LG inL, voort B E fayende CD
inM,en MN rechthouckich op€ D, ghera-

JkendelG in N T'welck foo ﬁmdc LNis A . :
openbacilick de beghecrde ichacu van AB: B

De cortheyt hier uyt is , daimen met AB oY ' X
voortictrccken tot G, ende reftalsboven, dc ¢Gc MmN 2 D
twee punten A, B, ver{chaeut met ecn vioer-

lijn EH, cen ficndermaet HI, en ecn faem- s B

LijnlG, dacrmcn anders elck puntA B.int
befonder vufchaeuwcndc van elck twee fulc-
ke linicn'foude trecken.

3 Voorbeelt.

Lacttenderden A, B, tiwee punten fijninde vloer,en noch twee punten clck
{foo hooch dderboven als G Danck is cominende Ccen punt boven Bintglas,
en de lini tofichen die twee punten die evewijdich vande vioer moet wefen , fy
de ghegheven verfchaeulicke lini, voort is £ glas rechthouckich op de vioer; ﬁ)n
glafgrondi [y E B F,en G de voet wacr opdeurtghedachit ghenomen wort cen
ficnderlijn te flacn rechthouckich opdevloer;en even ande ficndermaet GH.
Om hier af de fchaeu te vinden;ick treck BI xcchlhouckxch opEF, encvenan
€ Ddacrna GK evcwn;dcghe met BAjen van t vlocrh;nmcckfelK de fien.
dermact K L rechthouckich op EF,en evenan G'H; voort L Ien A G fnyende
EFin M, daerna M N rechthouckichop EF, ghcrakcndc de facmlijn 1L
in N. Twelck foo fi jnde IN is de beghcezdc fchaeu «+ Want tpunt I is
int glas fijn cjghen fchacu denr de tweede begheerte , en t'punt N fchaeu
van tpunt boven A deur het 6voorftel , daerom de fini rufichen beyden als
N.1, isdeur het-cerfle voorftel fchacu vandc lipi boven A B. De con-

D heyt
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in the procedure, for by the drawing of EG parallel to BA we should not then
reach any conclusion, as is set forth in the Note to the 5th proposition. Thereafter
I draw GH at right angles to CD and equal to EF, further HB and AE, inter-
secting CD in I, and IK at right angles to CD, meeting HB in K. This being so,
KB is the required image of AB, for B in the glass is its own image, by the
second postulate, and K is the image of A by the S5th proposition, and therefore
the line KB is the image-of AB by the 1st proposition. The abridgement resulting
from this is that by drawing EG parallel to AB, the part of the meeting line from
B to K remains the required image, whereas otherwise a new line would have
to be drawn for the image.

2nd Example

Secondly, let AB be a straight line in the floor, not meeting the glass base CD,
whose glass is at right angles to the floor, E being the foot, on which is imagined
an observer’s line at right angles to the floor and equal to the observer’s measure
EF. In order to find the image from this, I produce AB to the glass base in G;
thereafter I draw the floor line EH parallel to GA. Further HI at right angles
to CD and equal to EF, thereafter IG, and AE intersecting CD in K, and KL at
right angles to CD, meeting IG in L, further BE intersecting CD in M, and MN
at right angles to CD, meeting IG in N. This being so, it is clear that LN is the
required image of AB. The abridgement resulting from this is that by producing
AB to G, and the rest as above, the two points A4, B are drawn in perspective
with a floor line EH, an observer’s measure HI, and a meeting line IG, whereas
 otherwise, if each point A, B were drawn in perspective separately, for each two
such linés would have to be drawn.

3rd Example

Thirdly, let A, B be two pomts in the floor, and two more such points, each
as high above them as CD is long, one point coming above B in the glass, and
let the line between those two points, which must be parallel to the floor, be
- the given object line; further the glass is at right angles to the floor; let its
glass base be EBF, and G the foot, on which is imagined an observer's line at
right angles to the floor and equal to the observer's measure GH. In order to find
the image from this, I draw BI at right angles to EF and equal to CD, thereafter
GK parallel to BA; and from the floor-line glass point K the observer's measure
KL at right angles to EF and equal to GH, further LI and AG intersecting EF in
M, thereafter MN at right angles to EF, meeting the meeting line IL in N. This being
so, IN is the required image, for the point I is its own image in the glass, by the
second postulate, and the point N is the image of the point above A by the 6th pro-
position; therefore the line between the two as NI by the fitst proposition is the
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beyde hier uyt_volghende 18, datmen _
deurG K evewijdeghete treckenmet BA, 4 %

‘foo blijft het declder faemlijnvanltat N o N
‘de begheerde fchacu , ddermen anders | ’
“doende een nicuwe lijn voor fchacu moet «

trecken,bovendien noch eenlinialsBlen 2 C B A xw
cen anderals B A. o X

a

4 Viorbecls.

Laet ten vierden A en B twee punten fijn inde vioer, elck foo hooch daer
boven als C D lanckis, commende beyde buyten tglas , endelini wuffchen die
twee punten die evewijdich vande vloer moet wefen,{y de ghegeyen verfchacu-
Jicke lini: Voot is t'glas rechthouckich op de vloer, fijn glafgront fy EF,en G de
yoct,wacr op verdodhtwort een fienderlijn te ftacn rechthouckich op de vieer,
en even ande fiendermaet G H.Om hieraf de fchieu te vinden ; ick treck AB
©.voorwaert tot datfe deglafgront gheraecktin I : Daer na 1 K rechthouckich op
. EF,enevenan C D, voort G L evewijdeghe met 1A, en van t'vloerlijnracckfel
- L,de (iecndermaet L M rechthouckich op EF,enevenan GH:DactnaM Ken

A G,(nyende EFin N, voort N O rechthouckichop EF , en gherakende MK
~in O;DacrnaB G fnyende E¥ in P,voort P Q rechrhouckich op EF, en ghera-
“kende MK in Q. T'welck foo fijnde, O Q isde beghecrde fckaeu: Want O is

{chaeu vanr'verfchaculickpunt boven A,en o

van tverfchaculickpunt boven B deur

het 6 voorftel,en O Qlini tufithen beyden A M

dic punten ; moet fijn de fchacu vande ver- bk A2

{chaeulicke AB decut het 1 voorficl. De ‘

cortheyt hier uyt volghende,wort bemierckt I W

alfmen int langhe elck verfchaeulickpunt 8C T P\N L E
alleen verfchaeut nade manier des 6 voor-
ftels,fonder A B voort tetrecken,nochG L  m @
dacr me evewijdeghe.
$ LIDT,

Daer valt cortheyten fekerheyrint werck met teghedencken dat verchaen.
- licke evewijdeghe linien die metterglas evewijdich fijn , hun fchacuwen oock
evewijdich hebben deur het 3 vootftel : Maer verfchaculicke evewijdeghe die
mettet glas onevewijdich fijn , datfe haer fchacuwen oock onevewijdich heb.
ben, en voortgetrocken (ifndein ¢en punt verfamen detir het 3 voorfel. D'oir-
facckdier costheytisom datmen intfouckender fchacuwen vande ghegheven
verfchaculicke punten , niet ahijt en behouft te vervolghen al de fes leden dee
wercking des 5 voorftels,of defeven leden des 6 voorftels,macr alleenclick rwes
of dric van dicn; ja fomwijlen nictcen. ' )

1 Voorbecls.

- Omdcfg cortheden by vootbeelt te verclaren, {aet A B C D een verfchaen-
licke evewijdeghe vierhouck fin inde vioer , deur wiens fijde D C deglafgront
_ EF e,
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image of the line above AB. The abridgement resulting from this is that by
drawing GK parallel to BA, the part of the meeting line from I to N remains the
required image, whereas otherwise a new line.-would have to be drawn for the
image, and moreover a line such as BI and another such as BA.

4th Example

Fourthly, let 4 and B be two points in the floor, {and two more such points] *
each as high above them as CD is long, both falling outside the glass, and let
the line between those two points, which must be parallel to the floor, be the
given object line. Further the glass is at right angles to the floor; let its glass
base be EF, and G the foot, on which is imagined an observer’s line, at right .
angles to the floor and equal to the observer’s measure GH. In order to find the
image from this, I produce AB until it meets the glass base in I. Thereafter IK
at right angles to EF and equal to CD, further GL parallel to I4, and from the
floor-line glass point L the observer’s measure LM at right angles to EF and equal
to GH. Theteafter MK and AG, intersecting EF in N, further NO at right angles
to EF and meeting MK in O. Thereafter BG, intersecting EF in P, further PQ at
right angles to EF and meeting MK in Q. This being so, OQ is the required
image, for O is the image of the point above A, and Q of the point above B, by
the 6th proposition, and OQ, the line between those two points, must be the image
of the line AB, by the 1st proposition. The abridgement resulting from this is
noted if in the full construction each point is drawn in perspective separately, in
the manner of the 6th proposition, without 4B being produced, nor GL being
drawn parallel thereto.

3td SECTION

Abridgement and verification possibilities are obtained in the procedure by
bearing in mind that parallel lines that are parallel to the glass also have their
images parallel, by the 3rd proposition, but that parallel lines that are non-
parallel to the glass also have their images non-parallel and, when produced, meet
in one point, by the 3rd proposition. The cause of this abridgement is that in
seeking the images of the given points we need not always follow all six sections
of the operation of the Sth proposition, or the seven sections of the 6th propo-
sition, but only two or three of them, nay, sometimes not one.

15t Example

To set forth these abridgements by means of an example, let ABCD be a
parallelogram in the floor, through whose side DC passes the glass base EF; G

* These words have been omitted in the Dutch text.
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EF fhrecks,G is de vost, wast op deur tghedacht een Gandeddijn. fact evenande
ficudermaee G H,en rechthonckich opde vieor

K 3
A p .
~ A 4
M . ,

= D L F ED L\ C i
X V¢ He——— Vg

 Om hier o te verclaren decortheden dieder vallen int vinden der
- WYy fullen eerft het heel werck befchrijven als volght: Ick treck vootal de vioet-

-+~ lijnG levewijdeghe met D A ,en van het vioerlijnraeckfell, de fiendermaet
.+ 1IKevenanGH, en xcchthoucbch opdeglafgront E'F, dacr nade linien K D,

KCenAG fnycndc EFinL,voorsL M rechthouckich opEF,en ghcrakcn-

ch Din M, daer naMN cvcwn;dcghc met-DC,en ghcrakcnde KCia N.

Dit foo fi )ndc de viethouck M N C Dis openbacrlxck de begheerde (chacu van

A B C D. De cortheyt hicr in gheleghen, is onder anderen,datmen nietgefoche

- enheeftde (chacu N des vetfchaculickpunts B na de manier des 5 voorftels,
want treckende M N tot datfe KC ontmoer alsin N, foo moet Nde fchacn
fijn van B,eg delini M N fchacu van A B, omdefc redent KD,KC faemlijnen

. wefende,en 'punt M fchaeu van A deur hct s vootflel 4 en dat boven diende

- fchaen M Nalfoo evewijdeghe moct fijn mette fchacu D C, ghelijck de ver-

. fkhaculicke A B merte verichaeulicke D C deurhet 2 voorftcl,foomoct M N
.. fchacufijnvan AB,en NvanB. -

P’ Voorbulr

Noch veel metckelicker cortheden vallendet, als de veifchaetlicke evewijde.
ghe vierhouck in haer heeft veel evewijdege linien mette afgaende ijden, Laet
i _byvoorbcdt MN C D lucrwedetom{'ehdcu ‘van ABCD ﬁ;n, K facmpum,z '

_K 7K
A0S E """s
Z /[/
> rv}.re .. . DdPR7TC

- endereft alfvooxen,uyegmomcn dat dc vcrfcbteuhd:c vacﬁlonck A BC D o8

inhacxhcbbcdnccvcwi;dcghc linienmet AD,als O P Q_l} ST. o
m
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is the foot, on which is imagined an observer’s line, equal to the observer’s
measure GH and at right angles to the floor. '

To set forth from this the abridgements that may be obtained in the finding of
the image, we shall first describe the whole procedure als follows. I draw first
of all the floor line GI parallel to DA, and from the floor-line glass point I the
_observer’s measure [K, equal to GH and at right angles to the glass base EF,
thereafter the lines KD, KC, and AG intersecting EF in L, further LM at right
angles to EF and meeting KD in M, thereafter MN parallel to DC and meeting
KC-in N. This being so, the quadrangle MNCD is clearly the required image of
ABCD. The abridgement in this is, among other things, that the image N of the
point B has not been sought after the manner of the 5th proposition, for MN being
drawn until it meets KC in N, N was bound to be the image of B, and the line
MN the image of AB, for the following reason: KD, KC being meeting lines
and the point M the image of A by the 5th proposition, while moreover the image, ’
MN must also be parallel to the image DC, as the line AB to the line DC, by
the 2nd proposition, MN must be the image of AB, and N of B.

2nd Example

Even more notable abridgements are obtained if the object parallelogram has
in it many lines parallel to the sides descending to the glass base. For example,
let MNCD here again be the image of ABCD, K the meeting point, and the rest
as above, except that the quadrangle ABCD now has in it three lines parallel to
AD as OP, QR, ST.
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.. .Omderfelvelinienfchacuwentevinden men héeft fiict 1¢ doeh’ dan te trec.
ken K P,KR K T,fnyende M Nindedric punten ¥; X;Y ; Want de'dric linien
begrepen inden vierhouck MNCD ,als VP, X R, YT, fijn openbactlick de
begheerde fchacuwen,teweten V PvanOP,en XRvan QR, en Y Tvan ST,

3 Voorbeelr.

Maeromoock vootbeelt te flellen als her glas ftreckt buyten een fijde des
evewijdeghen viethouex,evewijdich mette fijde, foolact A B C D weerom een
verichaeulicke evewijdeghe vierhouck fijn inde vloer , wiens fijde D C evewij-
dich is mettegla@ront EF, en Gisde voct, waer op deur tghedachreen fien-
derlijn flact,evenande fiendermaet G H.Om hier af met cortheyt de fchaeu te
vinden,ick treck A D en B C voorwaert,tot daife deglafgront gheraken inl en
K: Vindc daer nade fchacu des vierhoucx A B K1, ghelijck{e hier vooren ghe-
vonden wiert van:A B CD, welcke {chacu (neniende.L voor facmppunt) fy
M N KI. Nughelijck hiergevonden is de fchacu. M N der verfchaenlicke A B,
alfoo falmen oock vinden de fchacu der verfchaculicke D Cydatis,ick treck DG -
fnycnde E Fin O, daer na O P rechthouckichop EF, en gherakende L Lin P,
voort PQ evewijdeghc met M N, en gherakende L K in Q: T'welck foo fijnde
dcn.vgy(l:miald-M'N QP, isopenbaetlick de beghéerde fchaeu der verfthaculie.
ke A e T - ) ) - '

4 _.>.B. L .A:< o B..L
b M, € -P . i-?"l f;,
P P
(9, N /9,
51 ¥ E3 .0\ K P
e H———q

Maerfoo de verfchaeulicke form evewijdeghe linien hadde mette afgaende
fijden, de cortheyt des wercx dieder dan op valtis dnfdanicti:Laet M N Q Phicr
onder weerom de {chacu van A B C D fijn, L faempunt, endercftalivooren,
uytghenomen dat de verfchaenlicke vierhouck A B C D nu in haer hebbedrie
evewijdeghe linien met AD,als R 8, T V,X Y. Orh der felver linien fchaeu te
vinden,men heeft niet te doen dan die felvedrie linien voort tetrecken totinde
glafgront E Fals R $ Z,en foo met d'ander twee: Daer nadrié linien vant faem-
punt L,_tot die driegheraeckfelen inde glafgrondt,wintde drie linien alfdan be-
grepen inden vierhouck MN QPP fijn openbaerlick de begheerde fchacuwen
derwerfchatulicke RS, TV, XY, - SR '

- Voor-
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To find the images of the said lines, we need only draw KP, KR, KT, inter-
secting MN in the three points V, X, Y, for the three lines contained in the
quadrangle MNCD as VP, XR, YT are clearly the required images, to wit I'P
of OP, and XR of OR, and YT of ST.

3rd Example

But to give also an example where the glass extends outside one side of the
parallelogram, parallel to the side, let ABCD again be a parallelogram in the
floor, whose side DC is parallel to the glass base EF, and G is the foot, on which
is imagined an observer’s line, equal to the observer's measure GH. In order to
find from this briefly the image, I produce AD and BC until they meet the glass
base in I and K; thereafter I find the image of the quadrangle ABKI as it was
found above of ABCD, which image (taking L for the meeting point) shall be
MNKI. Now just as here the image MN of the line AB has been found, in the
same way the image of the line DC will also be found; that is: I draw DG inter-
secting EF in O, thereafter OP at right angles to EF and meeting LI in P, further
PQ parallel to MN and meeting LK in Q. This being so, the quadrangle MNQP
is clearly the required image of the figure ABCD.

4th Example

But if the figure has lines parallel to the sides descending to the glass base,
the abridgement of the procedure then obtained is as follows. Let MNQP
below again be the image of ABCD, L the meeting point, and the rest as above,
except that the quadrangle ABCD now has in it three lines parallel to AD as RS,
TV, XY. In order to find the images of the said lines, we need only produce the
said three lines to the glass base EF so’as to obtain RSZ, and similarly with
the other two. Thereafter three lines from the meeting point L to those three
meeting points in the glass base, for the three lines then contained in the
quadrangle MNQP are clearly the required images of the lines RS, TV, XY.
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ARTxBl L Axfx‘zb
p MY o777

g

T
¥E =z . F . E F

5 Voorbedlr.

Hoe wel ohs voornemen wasuyt verfcheyden mianicien vn wcrcking maier
eenteverkicfen,, te weten die ons cortft en bequacmit docht, foo fullen wy
nochtans totte vier bovefchreven voorbeelden dit vijfde vcrvoughcn, met wat

‘verandering inde manier deswerex, deur dienwyin dés Anhangs 3 hoofiftick
dacr afwat fullen fegghen.

Omdan tot de faeckte commcn,ﬁxllcn hier ftellen vier formé deerfte metcen
ghcgeven verfchaenlick viercant, de tweede met een verfchaculicke rechthouck
op d’een fijde langer,de derde met een evewijdege fcheefhouckighe vierhouck,
en alle drie metter glas rechthouckich op de vloerdeur een fijdeder v eifchacu<

Jicke vierhouck: Dc vierde form mettér glas fcheefhouckich op de vioer ,tot
welcke vier formen cen felve befchrijving dienen fal. Laet dan ABC D e¢n

“verfchaculicke evewijdeghe viethouck ﬁ]n inde vloer, deur wiens fijde D C de
glafgront EF ftreckt,G is dé voet,waer opdeur t’ghcdacht cen fienderlijn ftaet,

“evenande fiendermact G H ,en rechthouckich op de vloet, voort fy ghcuockcn
devloerthin G I evewx;dcghc met D A,en van het vlocrh]nraeckfcl I,de fien
dermaet [K; even an GH, en rechthouckich opde glafgront EF dacr nade

- faemlijnen D K,CK. Tot hier toeis twertk ghedaen als in t’bcghm vah het
1 voorbeclt defes 3 lidts; Maerom nu de ©haeu van A B opons voorghcnomen
manier te vinden, ick teycken inde glafgront EF ¢punt F, alfoo dat € Feven is
ande lini dieder valt van G rechthouckich op EF, t'welckin dreerfte, en tweede
fotmis G1,indeseny form wortfe bedocht : Dacr na FL, even en evewijde-
ghe met | K voort teycken ick inde glafgrondt EF t'punt E alfoo datC Eeven
is ande lini dieder van C rechthouckich valt op A B, of op haer verlangde,
twelckin diecerfteen tweede form is € Bjinde 3 en 4form wortfe bedoéht:Dacy
naCM, makende op EFeen houckeveh anden houck diemen neemt het glas
opde vioer te maken; Ick treck daer na L E,foyende C M in N;neem daer na de
langde C N, vervough dicind¢lini1K,van I tot O, en treck deur © de lini P Q_
evewijdeghe mer A Bjte weten Pinde Gemlijn D K, en Q inde faemlijn CK.
Ditfoo ﬁ;nd.c,lckfcgh delini PQu¢ wefen de fchacu vanA B ,enPQCDde
fchsen desvieshoucs ABCD. TBEREYT seL- Laet indeectite en twee
de form gheteyckent woeden t'punt R, alsghemeene (ne van IK , of haet vers
langde,en A B of haer verlangde.

TBEWYS.
Anghefienin d'eétfie en tweede form CF even isande lini 1 G,en CE an
€ B, ddisoockan] R, fools EFeven mei G R, en F Liseven ande fienderlijn
dtetipt pan: G ftaee rechihoekizh opde vioer, waer deurdendriehouck EF L.

recht fijtidean Fievenen ghellickisanden vadochtcn drichouck bcgrcpc‘!} }tluf-
‘ chen
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Sth Example

Although it was our intention to choose only one out of different operation
methods, to wit that which appeared shortest and most suitable to us, we will
nevertheless add to the above four examples this fifth, with some-modification
in the construction method, because we shall say something about it in the 3rd
chapter of the Appendix.

In order to come to the matter, we shall here give four figures, the first with
a given square, the second with a rectangle, one side of which is longer than
the other, the third with an oblique-angled parallelogram, and all three with the
glass at right angles to the floor through one side of the quadrangle; the fourth
with the glass at oblique angles to the floor, for which four figures the same
description will serve. Let ABCD therefore be a parallelogram in the floor,
through whose side DC passes the glass base EF; G is.the foot, on which is
imagined an observer’s line equal to the observer's measure GH and at right angles
to the floor; further let there be drawn the floor line GI, parallel to DA, and from
the floor-line glass point I the observer’s measure IK, equal to GH and at right
angles to the glass base EF, thereafter the meeting lines DK, CK. Up to this
point the procedure has been as at the beginning of the 1st Example of this
3rd Section. But in order now to find the image of AB in the manner intend-
ed by us, I mark in the glass base EF the point F such that CF is equal to
the line that is from G at right angles to EF, which in the first and second figures
is GI; in the 3rd and 4th figures it is imagined. Thereafter FL, equal and parallel
to IK; further I mark in the-glass base EF the point E such that CE is equal
to the line that is from C at right angles to AB, or to AB produced, which in
the first and second figures is CB; in the 3rd and 4th figures it is imagined.
Thereafter CM, making with EF an angle equal to the angle that the glass is
assumed to make with the floor. Thereupon I draw LE, intersecting CM in N,
then take the length CN, transfer that to the line IK, from I to O, and draw
through O the line PQ parallel to. 4B, to wit P in the meeting line DK and Q
. in the meeting line CK. This being so, I say that the line PQ is the image of

AB, and PQCD the image of the quadrangle ABCD. PRELIMINARY. In the
first and second figures let the point R be marked, as mtersechon of IK, or IK
produced, with AB, or AB produced.

PROOF

Since in the first and second figures CF is equal to the line IG, and CE to CB,
i.e. also to IR, EF is equal to GR, and FL is equal to the observer’s line that is
in the point.G at right angles to the floor, in consequence of which the triangle
EFL, right-angled in F, is equal and similar to the imagined triangle contained
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fchen het oogh, R ,en G, recht fijndean G;Voort anghelien1G evenisan CF,
foo moet LE , delini C M fayenin N, foohooch bovenC, als hetfirael van
t'oogh tot R het glas deurboort boven 1, dacrom C N is de ware langde dieder
moct fijn van D Crtotte fchacu van A B, macr defelvelangde is tufichen DG
en P Q deur t'werck,dacrom P Qs in hacr behoolicke verheyt van DC:Hacx
uyterften P Q fijn oock inde faemlijnen D K, CK; Dacrom P Q_is dc wate
fchacuvan A B. '

1 FORM a FORM

5 , 5 G
Deurt'ghenehier bewefen isinde eerfle en tweede form, machmen claertick
ghenouch verftaende nootfakelickheyt van desghelijcke-inde derde an vierde
form, want foomen trocks cen lini van G rechthowckich op A Byef op bacrvaze
. langde,
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between the eye, R, and G, being right-angled in G. Further, since IG is equal
to CF, LE must intersect the line CM in N, as high above C as the ray from the
eye to R pierces the glass above I; therefore CN is the true length that must be
from DC to the image of AB, but the same length is between DC and PQ by
the procedure, therefore PQ is at its proper distance from DC. Its extremities P,
Q are also in the meeting lines DK, CK; therefore PQ is the true image of AB.
" From what has here been proved in the first and second figures we may under-
stand clearly enough the necessity of a similar procedure in the third and fourth
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VANDE VERSCHAEVWING.: 42
langde, fy faleven fijn met EF, tacruyt men ghenouch fiett" vervolgh vanic
dereft.

M' ERCKT.

Maer foodcr tevinden waren de ﬁ:hacchn van ettelitke andet verfchaculic-
kelinien evewijdich imet A B, dat can miet cortheytaldus ghefchien : Lact tuf:
fchen A Ben D C deurt ghcdacht noch twee verfchaeulicke linien fijn, even
en evewijdich met A B,en fireckende deur de punten S, T, die ghctcyckcm fijn
in A D, Om der felve linien fchaeuwen te vinden; ick tcyckcn inC Ede twee
punten V,X,alfoo dat C V even is mette lini van S tor op E Frechthouckich,ent
CXeven imette lini van T rechthouckich op EF; tteck daer naL V, en L X;
foyende MCin Y en Z; Teycken dacr nainde v:crhouck PQC Ddchm ab fo
hooch bovenD C;alsvan Yot C, fghelijcxdelini ¢4 foo hooch boven D C
alsvan Z tot C,en hieb openbattlick r'begheerde.

"Tot hicr toe fijn voorbeclden befchreven alwaer 'glas firecke detir cen fijde
des verfchaculicken vierhoucy,maer om oock vooibeelt te ffellen dactt buytent
cen fijde ftrecke evewijdich mette felve,, foo laetindetwee cerfte rechthoucki-
ghe verfchaculicke viethoucken AB Te cen verfehaeulicke vierhouck fijn,
fireckendet'glasdeut E F cvewijdich met AB; en’ de reft vin-t'ghegheven fy
alfvooren. -
~ Omnudefchdeu van A Bte vinden, men fal A T ¢n hacr tegenoverfijde B¢
voorwaert trecken’, tot datfe E F ghcrakcn als in Cen D:Anficndedaer na

sABCDaloflede ghéghcven vufchaeuhcke forth waer, men vint PQ fchaeu
van A B dlfvooren; En anfiende daernaandermacl T e c D,; al offe de gheghe-
ven verfchaculicke forim waer ; men vint ép defelve vong,hc defchaeu vande
verdochte T ¢, en men heeft t bcghmde Wwaer af t bcm,s deut tvoorgdende
openbacr is,

8 Voaréee/t

Nu fullen s wy fegghcn vande coitheyt dieder vale, als ¢ "glds fireckt Onevewij~
dich met elckeder viér fijden. Laet tot dien eynde ABCD een verfchaeulicke -
evewijdeghe viethouck fijn, E F de glafgfont onevewijdich met elckeder vier
fijden,en C'glas rechthouckich op devloer, fireckende deur een der punten, als
deur C,en Gisde voet, waer op deurt'ghedacht een fienderlijn ftaeteven ande

qndeumﬂﬁﬂ. an wvande fetve victhourk. A B.C D de fchacu te crijghen,
men foudmxcughcn,vmdcndcfchacu vanelckder. puntcn A,B, D,nadeghe-
meene reghel des s voorfiels, treckendeidacr na linien van t'een punt tottetan.
der ;, maczr. mea capfedeur cen costerwecheriighen alsvolght: Iek treck de
vioetlijn G Icvcwl)dxch met CB,en K Irechthouckichop EF,encvenan GH;
Daerm devloerlijn GL| cvcwn;dcghc metC Dyenop EFde fiendermact L M
cvenan 6 H, treck daerna A D voorwaert tot inde glafgrondtan N, en AB tot
indefelv eglafgxont an O; Dacrna KN,K C,en M Cfnyende K Nin P, voorts
MOfnyendeKNinQ,enKCinR. 'I’wc]ck foo fijnde,de vierhouck QR CcP
isde begheerde fchacu vande vetichaeulicke ABC D, want MO, MCfiji
- facmlijnen der fchacuwen van A B DCenKN,KE der fchacuwcn van AD;

c
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figures, for if a line is drawn from G at right angles to AB, or to AB produced,
it will be equal to EF, from which the sequel of the rest is sufficiently seen.

NOTE

But if the images of several other lines parallel to AB are to be found, this
can be done briefly as follows. Between AB and DC let there be imagined to
be two more lines equal and parallel to AB and passing through the points S, T,
marked in AD. In order to find the images of the said lines, I mark in CE the
two points I/, X, such that CV is equal to the line from § at right angles to EF,
and CX is equal to the line from T at right angles to EF, and thereafter I draw
LV and LX, intersecting MC in Y and Z. Thereupon I draw in the quadrangle
POCD the line ab as high above DC as from Y to C, likewise the line ¢d as
high above DC as from-Z to C, and I clearly have what was required to be found.

Up to this point examples have been described where the glass passes through
one side of the quadrangle, but in order also to give an example where it passes
outside one side, parallel to the latter, in the two first rectangles ABT¢ let there
be a quadrangle, the glass passing through EF parallel to AB, and the rest of
the supposition being as above.

In order now to find the image of AB, let AT and its opposite side Be be
produced until they meet EF as in C and D. Thereupon considering ABCD as
if it were the given figure, PQ is found as the image of 4B as above. And then
again considering TeCD as if it were the given figure, the image of the imagined
line Te is found in the same manner, and we thus have found what was required
to be found, the proof of which is clear from the foregoing.

_ Gth Example

We will now discuss the abridgement obtained when the glass is non-parallel
to each of the four sides. To this end let ABCD' be a parallelogram, EF the glass
base non-parallel to each of the four sides, and the glass at right angles to the
floor, passing through one of the points as through C, and G is the foot, on which
is imagined an observer’s line equal to the observer’s measure GH. In order to
obtain the image of the said quadrangle ABCD we might find the image of each
of the points 4, B, D, according to the common rule of the 5th proposition, there-
after drawing lines from one point to the other, but it can be obtained by a
shorter method, as follows. I draw the floor line GI parallel to CB, and KI at
right angles to EF and equal to GH. Thereafter the floor line GL parallel to
CD, and on EF the observer’s line * LM equal to GH; thereafter I produce AD
to the glass base to N, and AB to the said glass base to O; thereafter I draw KN,
KC, and MC intersecting KN in P, further MO intersecting KN in Q and KC
in R. This being so, the quadrangle QORCP is the required image of the figure
ABCD, for MO, MC are meeting lines of the images of ABCD and KN, KC of
the images of AD, BC; therefore the images of AB and DC are in the meéting lines

() ““Observer’s measure” is evidently a printer’s error in the Dutch text.
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K
5l
T F
4c<;
Mmoo K
E B
R
E L 7(_ I O »
X - Q

B C, dacrom de fchacowen van A Ben D Cfijn indefaemlijnen MO,M C,en
de fchacuwen van A D, B C inde zemlijnen KN, K C waerdeur QRenPC
fchacuwen fijn van A B,D C,enQP, R C fchacuwen van AD,BC, en ver-
volgens de viethouck Q R C P (chact des verfchaculicken vierhoutx A B C D

7 Vbor )
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MO, MC, and the images of AD, BC in the meeting lines KN, KC, in coﬁsequence
of which QR and PC are the images of 4B, DC, and QP, RC are the images of

AD, BC, and consequently the quadrangle QRCP is the image of the quadrangle
ABCD.
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_ 7 Vaorbeels.
Maet foo in de verfchaculicke evewijdeghe viethorick, liiién waren evewijs

_dich mette {ijden,haer fchacuwen worden oock met cortheyt ghevonden. Laet:

by voorbeelt inden verfchaceulicken viethouck A B C D, dric linich fijn evewijs
dich met A B, en dric ander linien evewijdichmet AD : Dit foo fijnde, men
doct de wercking alfvooren, en dacrenboven treckmen noch de ghegeven eve-
wijdeghen voorwaert,tot datfe de glafgront E F gheraken, als tuffchen Cen O
indedrie punten §, T, V, maer tufichen Cen Ninde drie punten X,Y,Z, endeis
dandeform alshier onder: ' -

T 0 F
H G
SRR N S
H G
E Dact
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7th Example

But if in the parallelogram there are lines parallel to the sides, their images
are also found briefly. In the quadrangle ABCD, for example, let there be three
lines parallel to 4B, and three other lines parallel to AD. This being so, the oper-
ation is as above, and in addition the given parallel lines ate also produced until
they meet the glass base EF as between C and O in the three points S, T, V, but
between C and N in the three points X, Y, Z; then the figure is as shown below.

- 434 -



so I Bovck DER DEVRSICHTIGHE

.Daernatreck ick de feslinien MS,M T, M V,K X,K Y,K Z;en de linien dan
begrepen inden viethouck QR C P (welcken viethouck wy meerder claetheyts
halven hicr andermael verteyckenen, fonder de ghegheven verfthaeulicke viet-
houck ) fijn de begheerde fchacuwcn der verfchaculicke cvcwx;dcghc inden

victhougk A BCD.

K

[,

ELY X vy 2 C s:rlnv“mﬁ

EL:"CDQY’Z,CSTIV )

& Voor-
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Thereafter I draw the six lines MS, MT, MV, KX, KY, KZ, and the lines then
contained in the quadrangle QRCP (which quadrangle, for the sake of greater
clarity, we draw here once more, without the given quadrangle) are the required
images of the parallel lines in the quadrangle ABCD.
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8 Voorbeets.

Laet onden glafgront EF firecken buyten den verfchaculicken evewijdegen
viethouck A B C D, fcnder dien te gheraken, als hier onder, alwaer G de voét
is, GH fiendermact, die ghelijck cock t'glas rechihouckich op de vloer is. Hier
me mette punten LK, L, M, N, O,de wercking vervolghtalfvooren, daer na
B C,en CD voorwacrt ghetrocken, tot datfe de glafgront F F,gheraken in Pen
Q; ¢n ghetrocken M O,M Q, K N, K P, foo isde viethouck tegrepen tufichen
dicbinnenfle declen,van die vier linien,als R 8 T V, de beghecrde {chacu;waet
afvbewijs openbacris deur t'voorgaende.

I

E 2 5 Voor=
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8th Example

Now let the glass base EF extend outside the parallelogram ABCD, without
meeting it, as shown below, where G is the foot, GH the observer’s measure, which
just like the glass is at right angles to the floor. When upon this, with the points
1, K, L, M, N, O, the operation is continued as before, thereafter BC and CD
are produced until they meet the glass base EF in P and Q, and MO, MQ, KN,
KP are drawn, the quadrangle contained between those interior parts of those

four lines as RSTV is the required image; the proof of which is clear from the
foregoing. ‘
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g Voorbeels.

Macr foo den verfchaculicken vierhouck A B CD, evewijdege linien hadde
metdeen en d’ander ijde,men foude om haer fchacuwé met lichucheyr te vin-
den,doen alfvooren,te weten dic linien voorttrecken totie glafgrondit E F) dacr
" na linien van Mot fulcke gheracckiclen wfichen Q en O vallende, en van K

1ot foodanighe gheracckfclen tufichen Pen N vallende; want dier linien deelen

inden vierhouck R S T V begtepen, fouden om de voorgacndc redenen de be-
gheerde {chacuwen fijn.

70 Voorbeelr.

Ons can oock cortheyt ontmoeten int verfckdeuwen der lichamelicke recht-
houcken. Om van vwelck by voorbeelt te {preken , laet AB C D fijn de gront-
teyckening van een lichamelicke rechthouck,diens hooghdé E F,en vglas ftrec-
ke deur t'voorfte plat diens grondt D C,1e voet {y G, wacer op deur r'ghedacht
ftaet een ficnderlijn rechthouckich op ace vioer, en even ande fiendermact H I,
Om nu t'werck te doen ick reycken op een ander glas (om de fchacu mettcghe.
geven grontteyckening nict te vermengen) K L, M N, als fchacu des vierhoucx -
dieint glas comt te¢ weten diens gront N M evenis met D C, en hooghde NK,
evéan EF.Voortvindeick deur het 5 of 6 voorftel rfacmpunt O,van t'felvetrec
ick O M,0O N, OK,O L,alsfaemlijnen vande voorighetrocken Tchacuwen der
VCrfchacuhckc gcluck ﬁ)n D A, C B,en dieder boven commen. Om nu de reft
der begheerde fchacu te volmakcn ick en behouf niet dan tefoucken defchaen
des puntsghelijck A is, welcke fchaen Pfy, diemen nu vint alleenclick deurde
twee lacifte leden der wcrckmg vant § voorftel: Daer natreckmen P Q evewij-
deghe met N K, tot daife gheraeckt de facmlijn O K:Daer na Q R, cvewijdege
metNM, tot datfe gheraeckt de faemlijn O L, voorts RS, evewijdeghe met
LM, tot datfc gheraeckide faemlijn O M, Ten laetften SP , welcke fooint
handuwerck nict ghemift er is,nootfakclick moet vallen evewijdich met N M,
deur het2 voorftel : En om de redenen int felve 2 voorftel bewefen , moeften

QM nR §, evewijdeghe fijnmet NK,LM,enQR , met N M, fulcx dat
KLMNPQRS dc begheerde fchacu is.

Maer want defe fchaeu gheteyckent is van een lichamelicken rechthouckals
van deurluchtighe ftof fijnde, fulcx datmen de achterftelinien als PQ,PS,P N,
fien can, foois te weten datalfinen fich voorfteltdattet lichaem niet eurluch-
tichen 1s, men mach de felve dric linien onghetrocken laten, en in fulckenge-
valle foudemen in plaets des punts P, hebben méughen vinden t’punt %cn
voort dereft vervolghen nat’behooren.

11 Voorbeelt.

Maer fooder achter den ghegheven verfchaenlicken lichamelicken recht.
houck,tonden meer ander lichamelicke rechthoucken, even en ghelijck mette
felve, alsdiensgronticyckeninghen de viercanten T, V foodatde twee fijden
T en Vwarenindc rechte lini van D deur A ﬂrcckcndc de vinding van haer
fchaeuwen is oock heel lichr,wantghevonden 'punt X, gheh;ck boven ghefeye
is van Q_en daer mealfoovoornighevaren,men heefi de bcghccrdc fehacu an Xs
En fghetijcx vintmen oock de fchacu an Y.

12 Voor-
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oth Example

But if the quadrangle ABCD had lines parallel to one side and to the other;
in order easily to find their images we should proceed as above, to wit produce
those lines to the glass base EF, thereafter draw lines from M to such meeting
points between Q and O, and from K to such meeting points between P and N;
for the parts of those lines contained in the quadrangle RSTV, for the foregoing
reasons, will be the required images.

10th Example

We may also obtain abridgement in the perspective drawing of right prisms.
In order to speak of this by means of an example, let ABCD be the ground-plan
of a right prism, whose height is EF, and let the glass pass through the foremost
plane, whose base is DC; let the foot be G, on which is imagined an observer’s
line at right angles to the floor and equal to the observer's measure HI. Now in
order to carry out the procedure, I draw on another glass (so as not to mix
up the image with the given ground-plan) KLMN as the image of the quadrangle
that comes in the glass, to wit whose base NM is equal to DC and whose height
NK is equal to EF. Further I find by the Sth or 6th proposition the meeting point
O; from this I draw OM, ON, OK, OL as the meeting lines of the produced

- images of the lines, such as DA, CB, and those coming above them. In order
now to complete the rest of the required image, I need only seek the image of
the point as A, which image shall be P, which is now found simply by the two
last sections of the operation of the Sth proposition. Thereafter PQ is drawn
parallel to NK until it meets the meeting line OK; thereafter QR parallel to NM
until it meets the meeting line OL, further RS parallel to LM until it meets the
meeting line OM; finally SP, which, if the construction has not been defective,
must needs be parallel to NM, by the 2nd proposition. And for the reasons
proved in the said 2nd proposition PQ and RS were bound to be parallel to NK,
LM, and QR to NM, so that KLMNPQRS is the required image.

But because this image has been drawn of a right prism of transparent matter,
so that the rearmost lines as PQ, PS, PN can be seen, it is to be known that if
the solid is imagined not to be transparent, the said three lines can be left un-
drawn, and in such a case instead of the point P we might have found the point
©, and further might continue the rest in the proper manner.

11th Exathle

But if behind the given right prism there are some more right prisms, equal
and similar to the said one, such as those whose ground-plans are the squares
T, V, so that the two sides T and V are in the straight line from D passing
through A, the finding of their images is also very easy, for when the point X
has been found as has been said above of Q, and the procedure is continued,
the required image is to be found in X; and in the same way the image is also
found in Y.
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-
x L7 H;
11 I S
A B
E D C x
I G H

12 Poorbéel?.

Macr foo inden bovefchreven verfchaculicken lichamelicken rechthouck,
_mcerandet fitiien waren evewijdich mertefijden , haer fchacuwen fouden met
corthéyt meughen ghetrocken worden < Als by voorbeelt,ghenomen datter in+
de cortfte fijden ghieteyckent waren dtic puntén,van welcke evewijdege linien
ghetrockenwaren mette Iangfte fijden : S'ghelijex inde langfe fijden feven
ptinten, van welcke eveivijdeghe ghetrocken waren mette cortfte fljden,

' Om-det fdve evewijdeghen fchacuwen te vinden ,'ment heeft nietan-
E 3 ders
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12th Example

But if in the above right prism there were some more lines parallel to the
sides, their images might be drawn briefly. For example, let us assume that in
the shortest sides there were marked three points, from which lines were drawn
- parallel to the longest sides, and in the same way in the longest sides seven
points, from which lines were drawn parallel to the shortest sides.
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derste doen , dan L0
die linien uyt Ote :

trecken totte voor-
fchreven punten ,
en voort al dane
der ghelijck de.
volghende form
anwijft , welver-
ftacnde dat deeve-

wijdeghe metK L, g, .

inden vierhouck 7 il

K R ghevonden e
worden als hiet K¢ |
vooren in dit 3 lidt 1A
- ghefeyt is, en dat 4 :
van dier linien - V1
uyterfic punten in A
L R, ghetrocken 1/ / ARY
fijn cvewijdeghe- V4% 4
linien met R S, /

X M

13 Voorbeels.

Soo t'glas nict en waer evewijdich met des lichamelicken techthoucx plat -
alfvooren, maer onevewijdich, daer vallen oockmerckelicke cortheden in.Laet
by voorbeelt A BC D cen rechthouck fijn,ick neem een viercantals grontteye-
kening inde vloet, waer op verdocht wort een lichamelicke rechthouck te com-
men, foo hooch als een der fijdenlanck s, te weten ecn * teerlinck endeur den
houck C ftreckt het glas EF rechthouckich op de vioer, voortis G de voet,waet
op verdocht wort een fienderlijn te ftaen rechthouckich op de felve vioer, en
even ande fiendermact G H,Om van defen teerlinck de fchaeu te teyckenen,ick
vinde eerftalfvooren de fchacu desgronts,of derdrie fienlickepunten B, C, D,
welcke fijn, neem ick,als inde volghende tweedeform LK, L: En K1 M d’een
faemlijn,diens facmpunt M: D*ander faemlijnis KL N, diens f2empunt N, en
opt punt K datint glas comt, treck ick de fijde desteerlincx dic int glas ftaet, als
K O, cvenan A B, daer na vant facmpunty/M defaemliin M O ,en NO daer na
1P,en L Qevewijdeghe met K O,comnfende Pin M O,enQin N O: Dacr na
MQ,en NP fnyende M Qin R: T'welck foo fijnde, de form RPIKL ({C‘) is
de begheerde fchacu des ghegheven teerlinex, .

14 Voorbeels.

Maer foo den ghegheven teerlinck op ¢lck viercant evewijdeghe linien had.
de,evewijdich metie fijden , de {chacuwen der {elve connen oock met cortheye
ﬁl;cvondcn worden. Laetby voorbeclt de uyterte punten dier evewijdeghe

inienin K O,fijn S, T,en duyterfte punten der fchacuwen van fulcke linien in
K Lgevonden inden gront nade manier alfvooren fijn VXen inKifijn Y Z,
dacr patreck ick e Linien van V en X evewijdeghe met K O,totin Q O,en van
‘dacr
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In order to find the images of the said parallel lines we need only draw those
lines from O to the aforesaid points, and further all the others as the following
figure shows, in the sense that-the lines parallel to KL are found in the quadrangle
KR, as has been said before in this 3rd section, and that from the extremities
of those lines in LR there are drawn lines parallel to RS.

13th Example

If the glass is not parallel to the plane of the right prism, as above, but non-
parallel, notable abridgements are also obtained. For example, let ABCD be a
rectangle, I assume a square, as ground-plan in the floor, on which is imagined
to come a right prism as high as one of the sides is long, to wit a cube, and
through the angle C the glass EF extends at right angles to the floor; further G
is the foot, on.which is imagined an observer’s line, at right angles to the said
floor and equal to the observer's measure GH. In order to draw the image of
this cube, I first find, as above, the image of the base, or of the three visible
points B, C, D, which I assume to be as in the followmg second figure: I, K, L.
And KIM is one meeting line, whose meeting point is M; the other meetmg
line is KLN, whose meeting point is N; and in the point K that comes in the
glass I draw the side of the cube that is in the glass as KO, equal to AB, thereafter
from the meeting point M the meeting line MO, and NO, thereafter IP and LQ
parallel to KO, P coming in MO and 'Q in NO. Thereafter MQ and NP inter-
secting MQ in R. This being so, the figure RPIKLQO is the required image of
the given cube.

14th Example

But if the given cube has in-each square parallel lines, parallel to the sides, the
images of these can also be found briefly. For example, let the extremities of
those parallel lines in KO be §, T, and let the extremities of the images of such
lines in KL, found in the base in the same manner as above, be VX, and in KI:
YZ. Thereafter I draw the lines from 1 and X parallel to KO, as far as QO, and
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daes voorttot M: Dacr navan Y enZ evewijdeghe met K O,totin M O, e van
dacr voorttot N; Dacrna NS;N T,M §; M T. T'welck foo fijndede linien be- .
_ indedrie vierhoucken fijnopenbatrlick debegeerde {chacuwen derge-
gheven verfchaculicke evewijdeghe linien opde viercanten des teerlinex,

-, ' i

E F
H
L R
v z
RX\T| /y
K

Men foude beneven de bovefchreven voorbeelden metfichamelicke recht-
houcken , noch meughen ftellen ander voorbeclden van groote gheftichten,
maer achtende dat hier deur de ineyning ghenoiich verfaenis vande cortheydt
vallende in fulck: evewijdeghen, te weten die mette vioer of mettet glasevewije
dich fijn,fullent dacr by laten,te meer datcen dic hem int dadelick verfchacuw

‘ecffent vecl cortheden mercke dic goen mondcelicke onderrichting en behouvé,
: Egs 4+ LIDT.
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from there on to M. Thereafter from Y and Z lines parallel to KO, as far as
MO, and from there on to N. Thereafter NS, NT, MS, MT. This being so, the
lines contained in the three quadrangles are clearly the required images of the
given parallel lines in the squares of the cube.

Besides the above examples with right prisms, other examples of large buildings
might be given, but since we deem that the meaning is thus sufficiently undes-
stood of the abridgement obtained with such parallel lines, to wit those that are
parallel to the floor or to the glass, we shall leave it at this, the more so as those
who exercise themselves in the practice of perspective drawing will note many
abridgements which do not call for any oral instruction.
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4 LID T.

Onsontmoet oock cortheytint vcr"chacuwcn vanvetfchaculicke evewijde-
ghc linien die onevewijdich fijn.mette vlocr, en,0ock mettet g!as. Om van
rwelck voorbeclt 1e ficllen, lact ABC D ﬁ)n de gronditeyckening van ¢en
huys,diens ﬂamxc; ckening als voorghevel of achterghevel [y EFGH I, fulex
dat1H cvenisenovercomtmet C B, en t'glascomme op devioer rechthouc-
kich deur D C: Hiertoe noch ghct’hcw en fijnde de voet en fienderlijn, cn de
verfchacuwing ghedaen wefende na t'behooren , fooisdacruytghecommen,
neem ick, de fchaeu waerafhetdack {y den viethouck KL MN : Dit plat des
dacken is mdc verfchaeulicke forin evewijdich noch mette vloer, noch mettet
glas: Vantfelve verfchaeulick dack commen neem ick vijf cwcw:)deghc linien,
evewijdich mette uyterfte, beteyckenendehet onderfcheyt van baxders, loot,
pannen, ofdierghclijcke .
dacrmen de huyfen me
deckt , de eynden van
fitlcke linien commen E G
inde lini MN , alster 4 B
plactfen vande punten : '

P,Q,R,S,T. Omnudier
linien fchacuwen met
lichticheyt te vinden ick . -
treck N Ken ML voot-. D C I
waert tot datfc malcan- e

der ontmoetenan Vals JRENC
faempunt ; Dacrpatreck =~ .7 o

ick VP,VQ,VR,VS,
VT,dicaCI%’maclKL i )
deurfnyen moeten. Dit i3+
rooﬁjn)dc,ick fegh datde XEFZR s A
vijflinien vallendeinden
viethouck KL MN, de
begeerdefchacuwen (ijn,
waer af tbewijs open-
baer is.

F

i

.
ot
.
o
K

.,
‘.
‘e

L
ae
.....
......

~ Onscan cortheyt ontmocten mette ghcdcncken het inhoudt dest voorfiels,
:tc weten datderechte lini tufichen twee fchaeuwen van verfchaeulicke punten,
fchaeu isder verfchaeulicke rechte lini tufichen de felve twee verfChaculicke
punten. Om van t'welck voorbeelt te be- '
{chrijven , foo Jaet ABCD fijn cenver- 5 B ,
fechaeulicke viethouckige rechthouck diens- -

ghevonden fchaeu fy EF G H. Hier bene- |. 1 E :
vens begheerumen noch de fchaen desmid- T

dclpuntsI van A B C D. Om dit met cott-.

beyt te doen, ick treck de twee rechte linien : d

E G,FH,en daerfe malcanderdeurfnyenals. D CH

in, K is dc beghéerdefchacu des verfchaeu--

lick punts I: Want deur het bovefchreven 1 vooxﬁel foo SEG fchaeu vatide
- verdoch.

Q
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4th SECTION

We also obtain abridgements in the perspective drawing of* parallel lines which
are non-parallel to the floor, and also to the glass. To give an example of this,
let ABCD be the ground-plan of a house, whose vertical plan of the front or rear
facade shall be EFGHI, so that IH is equal to and corresponds to CB, and the
glass comes at right angles to the floor, through DC. When in addition the foot
and the observer’s line are given, and the perspective has been carried out in the
proper manner, I assume that from this has resulted the image, of which the roof
shall be the quadrangle KLMN. This plane of the roof in the figure is parallel
neither to the floor nor to the glass. I assume that from the said roof proceed
five parallel lines, parallel to the boundary lines, signifying the distinction be-
tween boards, lead, tiles or the like, with which houses are covered; the ends
of such lines come in the line MN, namely, in the points P, @, R, §, T. In order
now to find easily the images of those lines, I produce NK and ML until they
meet in V' as the meeting point. Thereafter I draw VP, VQ, VR, VS, VT, all of
which must intersect KL. This being so, I say that the five lines falling in the
quadrangle KLMN are the required images, the proof of which is clear.

5th SECTION

We may obtain abridgements when we bear in mind the contents of the 1st
proposition, to wit that the straight line between two images of object points is
the image of the straight line between the said two points. In order to give an
example thereof, let ABCD be a rectangle, the found image of which shall be
EFGH. In addition thereto, the image of the centre I of ABCD is required. In
order to do this briefly, I'draw the two straight lines EG, FH, and where they
intersect as in K, is the required image of the point 1. For by the 1st proposition
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" verdochte A C,en FH vinde verdochte B ID,maerde gemeene fhe van dietweé
verdochte linien ghebeurtin 1, daerom des viethoucx A BC D middelpunt is
inde verdochte A C, encock mde verdochte BD , waer deur fijn {chacu oock
. moct {ijnin EG,en 00cl< inFH en daeromisK de beghcerde fthaeu.

Onscan noch een ander ghedaente van cortheyt ontmoeten die vy aldus
verclaren fullen:Laet A B C D gen vetfchaeulicke evewijdeghe vierhouck we-
fen,deur welcke ter eendet fijde ghetrocken fijn foo veel linien evewijdich met
A D alffer ter ander fijde ghetrocken fijn evewijdich met A B, t'ivelck hier is
op clcke fijde feven linien, op clcke ijde al even verre van malcandcr en t'glas
ftreckedeur D C als glafgront. Van defen verfchaeulicken victhouck ABC D,
fy E FG Hdeghevonden fchaeu, fulex dat G H ghedeeltisin feven even deelen
alsDC:DacrnaHE,enGF voonnbctrocken wefende, fy vergaren in 1, als
facmpunt van t welckgheuocken ﬁ;n feven “linien toue bovcfchxevcn ['c\cn
punten tufichen GH, fulcx dat der felve linien deelen begrepéinden vierhouck
EFGH, fijn fchacuwe der v erfchactlicke liniendic inden vierhouck ABCD
van bovcn neerwacrt commen. Macr cm nu metcortheyt te vinden de fchacu.
wen det feven verfchaculicke Jinien tufichen A B en D C cvewijdich mette fel-
ve, icktreck EG fnyende deféven linien dieder ghetrocken fijn van ltotinde’
Jini G H, cn deur hacrghemecie fncen treck ick feven evewijdeghen met GH
cyndcndc op d'cen fijdein EH, opdander fijde inFG, welcke feven linien
alfoo met cortheyt ghevonden , ick fcgh de bcghccrdc fchacuwen tc fijn. Om
t'welck re bethoonen, foo
laet eesft ghetrccken WOt
den de rechte lini AC;
wacraf EGdeurhetivoor- 4
ftel fchacu moet fijn, over.
midis tpunt G fchacu is
van C,en Evan A; Enalde
ghcchnc fnecn d:r fclve
E G, cn der linien van I tot
in G H ,mocten deur r'bo.
vefchrevé 1 voorftel fchaeu-
wen fijn derghemeene vet-
fchaculicke fncen van A C;
€n de linien dic van ‘boyen .
necrwaert commen. Maet D
want deur de fclve ghemee-
ne verichaeulicke fneen
d'ander verfchaeulicke evewijdeghe fiecken,foo motten der felver fchacuwen
oock ftrecken deur de ghemeenc fneen in E G, en vervolgens foo fijn de linien
deurde felve de begheerde fchacuwen.

_ 6 LIDT:

Int verfchdeuwen van ettelicke verfchaenlicke ronden can oock cortheyde
vallen,want het verfchaculickrondt evewijdich fijnde mettet glas, fijn fchacuis
oock cen rondtdeur het 2 voorftel : Daerom ghevonden fijnde defchaeu dex
verfchacuticke middeilijn, endaerop cen rondt befchreven, men heeft de be-

gheerdefchacu,

~ Maert'verfchaeulickrondt mettet glas onevewijdich fijnde,de fchaeu ca;h na’
(N
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described above EG is the image of the imagined line AC, and FH of the
imagined line BD; but the intersection of those two imagined lines falls in I,
therefore the centre of the quadrangle ABCD is in the imagined line AC, and also
in the imagined line BD, in consequence of which its image must also be in EG,
and also in FH, and therefore K is the required image.

We may also obtain another kind of abridgement, which we shall set forth
as follows. Let ABCD be a parallelogram, through which on one side are drawn
as many lines parallel to AD as are drawn on the other side parallel to 4B, which
is here seven lines on either side, on each side at equal distances from each other,
and let the glass pass through DC as the glass base. Of this quadrangle ABCD,
let EFGH be the image found, such that GH is divided into seven equal parts,
like DC. When thereafter HE and GF are produced, they meet in I as meeting
point, from which are drawn seven lines to the above-mentioned seven points
between G and H, so that the parts of the said lines contained in the quadrangle
EFGH are the’images of the lines which descend from the top in the quadrangle
ABCD. But in order now to find briefly the images of the seven lines between
AB and DC, parallel to the latter, I draw EG intersecting the seven lines which
have been drawn from I to the line GH, and through their intersections I draw
seven lines parallel to GH, terminating on one side in EH, on the other side in
FG, which seven lines, thus found briefly, I declare to be the required images.
“In order to prove this, let there first be drawn the straight line AC, of which by
the 1st proposition EG must be the image, since the point G is the image of C,
and E of A. And all the intersections of the said EG and the lines from I to GH
by the above-mentioned 1st proposition must be the images of the intersections of
AC and the lines descending from the top. But because through the said inter-
sections pass the other parallel lines, the images of the latter must also pass
through the intersections in EG, and consequently the lines through the latter
are the required images.

6th SECTION

\

In the perspective drawing of various circles, abridgements may also be ob-
tained, for if the circle is parallel to the glass, its image is also a circle by the
2nd proposition. When therefore the image of the diameter has been found, and
a circle has been described thereon, the required image is obtained.
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Conicoram.
*Conus cuius

bafs elipfis.
Axina,
Ellipfes.

Diamesro,

§8 1 BOVCK DER DEVRSICHTIGHE

gheleghentheyt van t'ghegheven oockeen rondt fijn. Om hier af de reden te
verclaren,foo neem ick voor al den ¥ keghelhandel voor bekent,of immers oo
verre bekent als hier noodich valt,en fegh aldus: Lact A B C een ¥ lanckrondis
ghe keghel fijn , dicns grondrs cleynfle middellijn B C, cleynfte drichouck
A B C,as A D: Defekeghel wort ghefneen met cen plat EF G, rechthouckich
op dencleenften drichouck A B C ,en deur den *as in F: De felvdkeghelfne
EF G can fijn cen * lanckrondt ghelijck mette grondt, of Janckworpigher , of
cortworpigher, of oock een volcommen rondt,en dat na de lanckheyt vande
grootfte * middellijn desgrondts. Nughenomen de felve fne cen rondt te we.
fen,foofy ghetrocken fijn teghenfne E H I,diemen hecft alsden houck AHI,
even isandenhouck A FE, en alfoo defe teghenfnealtijt ghelijck is met d'an-
der , fymoet oock een rondt fijn : Sulcx datdefe lanckrondighe keghel twee
fncen heeft ronden fijnde, alsEF G en haer teghenfne EH 1. Laet onsnu ne-
men het rondt EEG een verfchaeulick rondt te fijn, overcant gheficn, A
het oogh,endeur EH1cen platalsglas tufichen beyden , in welck glas oock

- fukken rondt wefende,foo cantghebeuren, ghelijck wy ghefeyt hebben,dartet

verfchaeulick rondt mettet glas onevewijdich fijnde , nochtans de fchacu cen
rondt fy. Om nu te commen tot voorbeelt van fulcke verfchacuwing, ick treck

B D cC P . X

G E ghenouch voorwaert,alstot K,eh daerop A L, evewijdeghemet 1 E, alfoo
dat A L fienderlijn betcyckent,en 'punt L de voet: Dit foo fijnde, ick treck op
cen ander platdelini MN, cvenmet G L, endaerin t'punt O, alfoodat MO,

‘even fy met G E, befchrijf dacrop als middellijn hetrondt M O, treck dact na

NP, cvenanL A, ftel voortsin OM, Cpunt Q,alfoodgt O Q, cvenfyan EL,
befchrijfdaer op het ronde O Q: T'welck alfoo met fulcke cortheyt ghevonden,
ick fegh de begheerde fchaen te fijn des rondts O M. Om van twelck wat bree-
der verclaring tedoen, laet deur O ghetrocken worden de Jini R §, rechthouc.
kich op M Nals glafgrondt. Dit foo fijnde ick fegh aldus: Blijvende het ronde
O M inde vlocr, maert'glas dacr O Q in isdracyendeop R S als as, fj opwaert
ghebrocht foodattet op den vioer een houck maeck even an A L G, fghclijex
dracyende N Pop N, tot datfe als fiendetlijn evewijdegheis mette middcilijn

0 Q%0
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But if the circle is non-parallel to the glass, the image may also be a circle,
according to the data. In order to explain the reason thereof, I first of all assume
the treatise on Conics to be known, or at least known as far as is necessary here,
and I say as follows. Let: ABC be a cone with an ellipse for its base, the smallest
diameter of whose base is BC, while the smallest triangle is ABC, and the axis
AD. This cone is intersected by a plane EFG, at right angles to the smallest
triangle ABC, and through the axis in F. The said conical section EFG may be
an ellipse similar to the base, or more elongated, or less elongated, or also a-
perfect circle, such according to the length of the greatest diameter of the base.
If the said section is taken to be a circle, let there be drawn its countersection EHI,
which is obtained when the angle AHI is equal to the angle AFE, and since this
countersection is always similar to the other, it must also be a circle, so that this
cone with an ellipse for its base has two sections that are circles, namely, EFG
and its countersection EHI. Let us now assume that the circle EFG is a circle,
viewed transversely, A the eye, and through FHI a plane as glass between the two,
and if in this glass there is also such a circle, it may occur, as we have said, that
if the circle is non-parallel to the glass, the image is nevertheless a circle. In order
now to obtain an example of such perspective drawing, I produce GE sufficiently,
as to K, and thereon I draw AL, parallel to IE, in such a way that AL signifies
the observer’s line and the point L the foot. This being so, I draw in another plane

_the line MN, equal to GL, and therein the point O, in such a way that MO is
equal to GE, describe thereon as diameter the circle MO, thereafter draw NP,
equal to LA, further I mark in OM the point Q such that OQ is equal to EI,
and describe thereon the circle OQ, which, thus found so briefly, I declare to be
the required image of the circle OM. In order to give a somewhat fuller expla-
nation thereof, let there be drawn through O the line RS, at right angles to MN as
the glass base. This being so, I say as follows: If the circle OM remains in the
floot, but the glass, in which OQ revolves about RS as axis, be raised so that it
makes with the floor an angle equal to ALG, while also NP revolves about N
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0 Q,foofal defchacu,, te weten hetrondt O Q, vantoogh ghefienworden t€
overcommen mettet vcrfchaculuk rondt O M : Waer af wy t'bewijs en d’oir~
facck int voorgacnde verclaert hebben. Oockis kennelick deut her 7 voorftels
dattet felve rondt O Q, fchaeu blijft van t'rondt O M op alle houck diet'glas op
de vioer macckt , mides dat de fienderlijn altijt ev. éwijdeghe fy mette middel-
ljnO :
Maccr%;o ymant hierafecnighe werckelicke proefwilde fien,foude het ver-
fchaeulickrondt als M O, meughen in cen viercant fiellenals thl’ onder,endes
felven viercants {chaen ghevondcn fijnde,als ncem ick T VSR, de vier fijden
gheraken het rondt inde punten O,
X,Q,Y, vwelck teycken is van feket-
heyr.Enwilménoch voorderonders
foucken , men mach trecken des ver-
fchaculick rondts- middellijn Z 4,
rechthouckich op O M, De fchacu
“der felve ghevonden fy XY, welcke
vallcnde tuflchen de twee voorfchre-
ven punten des racckfels, fy verfeke-
ren my dat de twee verfchaculicke
punten des raeckfels Z,4, inde ronde
fchacu O Quallen, tot haer behoir-
licke placis. En fieltmen cen andet
punt foot comt , int verfchaculick
ronts omtreck,en foomen fijn fchaeu S
altijt bevint 1c vallen inden omtreck N
* (datmen bevinden moey oo het handiwerck niet en mift) men ﬁct daet deug
t'ghene voorgenomen was verclacrt teworden,
Byaldienthen de voorfchre- - '

,ven fchacu ftelt over dander’ — -
fijde vanS R, als hier nevens,
tis kennclick dat die twee viers :
houcken metite ronden daer in,

fchaeu {ijn van een verfchaen-

]
ficke teerlinck , hebbende op
¢lcke fijde cen rondt befchre- |\ j
ven, vande welcke men (het
oogh ter behoirlicke plaetsge- : - :

ﬂch)xwec fijden fiets

Inde bovefchreven voorbeelden heeft het glas ghcracckt het verfchaeulick
rondi: Macr o nu voorbeelt te ftellen daer fulck raeckfel niet en ghefchiet, oo
lactinde voorgacnde * keghel ghetrocken worden de lini & ¢ d e evewi jdich met Cone,
IH E,als glas overcant ghefien, fnyendede keghel van brotdendenasin ¢,en
dev loerK G in e,welck glas nu hetrendt E G niet en raeckt. Dit foo ﬁ;nde de
fne b d,is ghclijck 1 E of E G,ecn rondt: Om welck rondt te vetfchacuwen,men
foude de glafgrontalsR S dan foo verte trecken van ¢ punt O,als van Etote, en
vinden de fchacu als van O M,die even fal moeten vallen an b d,endaerop cen
rondt gheteyckent,tis opcnbacr dattet de begheerde (chaen fal fijn.

‘Maer foo de * keghelfne niet en waerevewijdich met 1 E, noch met E G, als ¢onifegin,
ncem ick,de e E ¢: Tis kennelick dattet een linj of lanckrond; moct fijn,
diens grcolﬁc of cleenftc middellijn E g, Ti

' s
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until the observer's line is parallel to the diameter OQ, the image, to wit the
circle OQ, will be viewed by the eye to coincide with the circle OM, the proof
and cause of which we have set forth in the foregoing. It is also obvious from the
7th proposition that the said circle OQ remains the image of the circle OM at
any angle made by the glass with the floor, provided the observer’s line be always
parallel to the diameter OQ.

But if someone should wish to see a real demonstration thereof, he might place
the circle as MO in a square, as shown below, and when the image of the said
square has been found, which I assume to be TVSR, then the four sides touch
the circle in the points O, X, Q, Y, which gives certainty. And if we wish to
investigate even further, we may draw the diameter Zz of the circle, at right angles
to OM. Let the image of the latter, when found, be XY, and since this falls
between the two aforesaid points of contact, this assures me that the two points
of contact Z, « fall in the circular image OQ, in their proper places. And if any
other point is taken in the circumference of the circle, and if its image is always
found to fall in the circumference (which must be so found, if the construction
has not been defective), from this may be seen what was intended to be set forth.

If the aforesaid image is placed on the other side of SR, as shown opposite,
it is obvious that those two quadrangles, with the circles therein, are the images
of a cube, with a circle described on each side, of which (if the eye is properly
placed) two sides are scen.

In the examples described above the glass touched the circle. But to give an
example where no such contact occurs, let there be drawn in the foregoing cone
the line bede, parallel to IHF, as the glass viewed transversely, intersecting the
cone from & to 4, and the axis in ¢, and the floor KG in e, which glass now does
not touch the circle EG. This being so, the section b4, like IE or EG, is a circle.
In order to make an image of this circle, we should produce the glass base as RS
from the point O as far as from E to e, and find the image as of OM, which will
have to be equal to bd, and if a circle be drawn thereon, it is clear that this will
be the required image.

But if the conic section is not parallel to IE, nor to EG, as — 1 assume — the
section Eg, it is obvious that it must be a line or an ellipse whose greatest or smallest
diameter is Eg.

N
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Tisoock te ghedencken dat defen vierhouck TV SR de fchaen beteycke-
nende,die ghcdacmc heeft, dattet onmeughelick is daer in cen lanckront te be-
fchrijven de vier fijden gherakende, maer moct nootfakelick een heel volcom-

men rondt wefen.

- Hieruyt is kennelick,dat wanneer foodanighe viethockighe fchaeu van een
vcrfchaeulick viercant met ecn rondtdaer in befchreven, fulex is, datmen inde
felve vierhouckighe fchaeu een rondt can befchrijven de vier fijden gheraken-
de,dattet felve rondt de fchaeu van fijn verfchaeculick rondt moet fijn. Oock me -
dat wanneer foodanighe viethouckighe van een verfchaeulicke rechthouck.
met een lanckrondtdacr in befchreven, fulcx is, datmen inde felve vierhouckige
fchaen cen rondt can befchrijven de vier fijden gherakende,datict felverondtde’
fchacu isvan fijn verfchaeulick landkrondt.

NV VAN T VINDEN
DES OOGHS.

Tot hlcr toe befchreven fijnde de manier der verfchiaeuwing , foo wottet
noch vereyfcht kennis waermen om ecn gheteyckende fchaeu in’ hacr vol-
commenheydt te fien, het cogh moct ftellen, dat is, hoemen vinden fal het
puntinde loche  dat den verfchaeuwer int verfchacuwen fich voor oogh ghe-
ficlt had. Om van twelck by voorbeelt breeder te fpreken, tis kennelick dat-
men fchilderyen maeckt,welcke van vooren ghefien feer mifmaeckt fchijnen,
niet ghelijckende rghene fy beteyckenen mocten, maer de felve fchilderie van
ter fijden gefien deur eenfeker gaciken daer toe veroitdent,anwijfendede plaets
des ooghs,fyghelaten feer hupfch: En alfoofalmen verftacn ander {chacuwen

. dievolcomelick nade conft ghemaeckt fijn, fulcken plactste hebben , alwacr

hetoogh gheficlt,de fchilderye in haer volcommenheyt ghefien wort. Nu foo
an alle fchilderyen of fchaeuwen fulcken gactken gheftelt wicrde , men foude
dat nict behouven tefoucken: Maer r'felve inde ghebruyck niet fijnde,wy fillen
fchrijven 'ghene ons van dies nu te vooren comt,als volght.

6 WERCKSTVCK. 2 VOORSTEL.

Wefende ghegeveneen vierfijdich of meerfijdich plat,
dacfchacu is van een ghegheven verfchaculick plat, op
vyvelck het glas int verfchacuvven een houck maeckte
evenancen ghegeven houck,en hebbendedefelve fchacu
ten minften cen fijde,of lini tufichen tvvee houcken*eves
vyi JdlCh mette glafgrondt: Hetoogh te vinden.

1 Voorbeels vande (thaen eens «ver[chaeulicke evevyijdeghe
rec/atbombg he vierboucx.
TeuecuEvEN. Lactde viethouck ABC D ,hebbende twee evewijdege
fiyden A Ben C D, fchacn fijn vande \erfchacuhckc evewijdeghe rechthouck

EFGH, opwicns oncyndclick plat het glas int verfchacuwen rechthouckich
ftont.
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It should also be borne in mind that this quadrangle TV SR, signifying the
image, has such a form that it is impossible to inscribe therein an ellipse touching
the four sides, but it must necessarily be a whole perfect circle.

From this it is obvious that if such a quadrangular image of a square, with a
circle inscribed therein, is such that in the said quadrangular image a circle touching
the four sides can be inscribed, the said circle must be the image of its object’
circle. Also that if such a quadrangular image of a rectangle, with an ellipse in-
scribed therein, is such that in the said quadrangular image a circle touching the
four sides can be inscribed, the said circle is the image of its object ellipse.

- NOW OF THE FINDING OF THE EYE *

The method of perspective drawing having been described up to this point,
knowledge is further required as to where the eye has to be placed in order to see
a drawn image in its perfection, i.e. how to find the point in the air which the
draughtsman had taken for the eye in the drawing operation. To speak more
in detail about this by means of an example, it is known that pictures are
made which, when seen from in front, seem very faultily made, not resembling
that which they are intended to, depict, but when the said pictures are seen
from one side, through a small hole provided for the purpose, indicating the
place of the eye, they make a very nice impression. And in the same way it
should be understood that other images, which have been made perfectly in
accordance with the art, have such a place that when the eye is placed there,
the picture is seen in its perfection. If such a small hole were given for every
picture or perspective drawing, it would not have to be sought. But since this
is not the custom, we will write down what occurs to us on this subject, as
follows.

6th PROBLEM 12th PROPOSITION

Given a quadrilateral or multilateral plane. figure, which is the image of a
given plane figure with which in the drawing operation the glass made an angle
equal to a given angle, while the said image has at least one side or line
between two angles parallel to the glass base: to find the eye:

1st Example, of the Image of a Parallel Right-Angled Quadrangle. **

SUPPOSITION. Let the quadrangle ABCD, having two parallel sides AB and
CD, be the image of the parallel rectangle EFGH, to whose infinite plane the

*) On the general theory see the Introduction.
*) Rectangle.
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VANDE VERSCHAEVWING. : 6r

De felve fchacu A B C D heeft tweclinien,te weten A B,C D, ghetrocken tuf-
fchen twee houcken, die na den eyfch des voorftels nootfakelick evewijdich

. meneglafgrondt moeten fijn deur het 2 voorftel: TBEGHEERDE: Wy
moeten het oogh vinden, '

TWERCK:.

Tisvooral te weten dat dit werck ghedaen wait déur verkeerdewech des
$ voorftels van t'vinden der fchaeu,deur herghegheven oogh mette reft: T'welc
intgemcen gefeyt wefende, wy fullen totte facck comimen. Angelien ABCD,
fchaeu ijnde van een evewijdeghe viethouek,twee evewijdeghe fijden heeft,als

- A Bmet DC,endat D C fchaeu is dét fijdeals H G deur t‘ghegeven, foo moeft

= int verfchaeuwen het glas firecken deut cen det fijden EF,H G, of daer me eve-.
‘wijdich fijndeur het 3 voorftel: Macr het hebbe ghetrécke hoet wil, wy fullen

- defaeck hier,en in derghelijeke navolgende altijt nemfien dattet deur een der fij-

den ftreckte ; overtnidts dattet al€en felve oogh gheeft, foo wy int bewijs be- -

‘thoonen fullen. Om dan nu te weten deur welcke fijde ,ick fie nade grootfte
-dertwecevewijdeghe'A B, DC, de felve is D C, welcke fchacu fijnde vande ling
H G deurrghegheven,foo fireckiet’glas deureen fijdeals HG. Ditfoo fijnde;
» ick teycken op D Cals lijckftandighe met H G, den vierhouck IK C D, gelijck .
. mertenvicthouck EFG H: Ick treck daer na D A en C B voorwaert , tot datfe
malcander ontmoetenint iempunt L, daer na L M als fiendermact recht:

. houckichopD C,of - o B

op haét verlangde '

alsglafzrondt, ende : :

oncyndelicke M N p P

cvewijdege metKC,

voort AO recht-

houckich opdeglaf-

grondt D M, envan

X deur O cen lini tot _ Q D
-datfc de oneyndelic- :

ke M N ontmoet,als

in P,dacrnaoptpunt’

L cenlinigheftekt of -

bedocht evenran PM

rechthouckich - opt

glas,teynde dier limk N
 is tbeghcezde oogh.

TBEWYS.

Laet doorrghedacht t'glas mette fehacu A BC D en de reft diemen verltzer
int glasgheteyckent tewefen , fcheydelick fijn vande vloer, dracyende telve
- glasopde glafgrond: D M als as, alfoo dattet rechthouckich ftac opdevioer,
dats oock rechthouckich op de verfchaeulicke viethouck: IK€ D : Daer na fy
op P ¢en ficnderlijn gheftelt even ande fiendermact M L, en evewijdich metie
felve: T'welck foo fijnde, het 0ogh ten cynde dier fiendeslijn fict de fchaen
‘A BC D dan overcommen met haer verfchaeuficke rechthouck 1 K C Djfulex
dartet oogh dacrtot fijn behoirlicke plaetsis: Maer t'eynde dier lini en der bo-
vefchreven lini even an P M sechthouckich opt gl;s , is aleen f‘dv; punt,
’ acrom
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- glass was at right angles in the drawing operation. This image ABCD has two
lines, to wit AB, CD, drawn between two angles, which according to the
requirement of the proposition must necessarily be parallel to the. glass base

by the 2nd proposition. WHAT IS REQUIRED. We have to find the eye.

PROCEDURE-

First of all it is to be noted that this procedure is performed by the
method reverse to that of the Sth proposition dealing with the finding of the
image from the given eye and the rest. After this general statement we will
come to the matter. Since ABCD, being the image of a parallel quadrangle, has
two parallel sides (AB and DC) and DC is the image of the side HG by the
supposition, in the drawing operation the glass must have passed through one
of the sides EF, HG or have been parallel thereto by the 3rd proposition. But
in whatever direction it. may have been, in the present and in similar — sub-
sequent —— cases we shall always assume that it passed through one of the
sides, since it all gives one and the same eye, as we will show in the proof.
In order to know through which side, I look at the longest of the two parallel
lines AB, DC. This is DC, and since this is the image of the line HG by the
supposition, the glass passed through one side (HG). This being so, I draw
on DC, the side homologous to HG, the quadrangle IKCD, similar to the
quadrangle EFGH. 1 then produce DA and CB until they meet in the meeting
point L; thereafter I draw LM as observer’s measure at right angles to DC, or to
- DC produced as the glass base, and the infinite line MN parallel to KC; further
AO at right angles to the glass base DM, and from I through O a line until it
meets the infinite line MN, which is in P. When thereafter in the point L is
erected or imagined a line equal to PM, at right angles to the glass, the end
point of this line is the required eye. .

PROOF

Let us imagine that the glass with the image ABCD and the rest that is under-
stood to have been drawn in the glass is separable from the floor, this glass te-
volving about the glass base DM as axis in such a way that it be at right angles
to the floor, 7.e. also at right angles to the quadrangle IKCD. Thereafter let
there be erected in P an observer’s line equal to the observer's measure ML
and parallel thereto. This being so, the eye at the end point of this observer’s
line then sees the image ABCD coincide with the rectangle IKCD, so that the
eye is there in its right place. But the end point of that line and that of the
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62 1 BovCck DER DEVRSICHTIGHE

daerom t'beghcerdc_' oogh is ghevonden na.den eyfch,

Maer mochtyman tpu fegghen , de faeck is hier boven ghenomen aloftint
verfchaecuwen het glas gheftreckt hadde deur cen vande fijden der verfchacu.
lickeform, t'welck miffchien verre van dacrwas evewijdichmet D C. Hier op
wortaldus gheantwoort: Staende het oogh voordefchacu A B C D tot fijn be-
hoirlicke plaets, en datmen vant felve oogh vier oneyndelicke linien treckt of
bedepckt,deur de vier punten A, B, C, D, {y begrijpen een oneyndelicke vier-
houckighe * naclde, van fulckerghedaente , datalfinenfe fnijt deur DC, mer
cen plat rechthouckich opt glas , defncisals1IKC D, en alle ander fneen met
die’cerfte fne evewijdich en verder vantoogh fijn grooter dan d'eerfie,doch dacr
me ghelijck, en van elck diet verfcheyden fneen is AB C D openbaerlick de
fchaeu ghefien uyt het felve oogh tot cen felve placts: Dacrom alfmen hetoogh
‘begheert van cen der ander fne men macht cortheyts en fekerheyts halven altije
foucken vande fnedie r'glas gheraeckt , of dattet felve is,vant glas dat de voorfte
verfchaculicke fijde gheraeckt,als boven,en men heeft tbegheerde.

'MERCKT.

Wy hebben int bovelchreven voorbeelt het glas rechthouckich ghegheven
opt oncyndelick plat der verfchaeulicke form; of anders gefeyt t'glas rechthouc-
kich ghegheven op de vloer:Maer foot dacr op cen fcheefhouck macckte, even,,
neem ick, andefen houckQ RS, hebbendet'glasna '
de fchaeu toe, ghelijck de lini Q R na R Stoe heli; In
fulcken ghevalle falmen de wercking doen alfvooren, -2
evenal of tiglas op de vioer rechthouckich gheghe-
venwacr, vindende PM, om alfco cen linievenan
P M, te fiellen opt punt L, uytgenomen datfe opt glas
niet rechthouckich en moetcommenalfvooren,maer g : S
daer op cen houck maken, evenanden gegeven houck '

QR S,welverflaende dat de vootfchreven Jini evenan

- P M, fijn fai int verdocht platdat rechthouckich isop de glagrondt D M, en dat

oock rechthouckich is op t'glas,mercke noch dat fulex als wy hicr achter dit cer-
fte voorbeelt gheleyt hebben vant glas fcheefhouckich op de vloer,derghelijcke
fal hem oock verftacn te meughen ghedaen worden inde volghende voorbeel-
den defer ftof , alwaer cortheytshalven tglas alleenelick rechthouckich op de
vioerghegheven fal worden.

Ander manier van vyercking.

_ Ghelijek t'voorgaende wetck ghedaen is deur verkeerde wech van tvinden
des fchaeus achter het 1 r voorfiel,in der cortheden 3 lidts 1 voorbeels, alfo can-
ml::: oockeen wercking doen deur verkeerde wech des 5 voorbeelts van t'felve
3lhat. . R :

‘Omrwelckie verclaren, lact A B C D fijnde fchaeu, EFG H de verfchaeu-
licke form, en de reftalfvooren: Om hier afhet oogh te vinden,ick teycken op
D €,als * lijckftandighe met H G,den viethouck I K C D, gelijck metten vier=
houck EF G H, treck daer na D A en C B voorwacrt , tor datfe vergarenin L,
voort de oneyndelicke L Mevewijdeghe met D C, fnyende CK of hacr ver-
langde in N, et treck A B voorwacert foot noot is tot datfe N C ontmoet in O,
«n tcycken indelini C D ofhaer verlangde tpunt P, alfoo dat. CP even fy an

. CK;
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aforesaid line equal to PM, at right angles to the glass, are one and the same
point; hence, the desired eye has been found, as required. '

But, someone might say, it has been assumed above that in the drawing operation
the glass passed through one of the sides of the object figure, but it was perhaps
far from it, parallel to DC. To this the following reply is given. When the eye
is in front of the image ABCD in its right place, and when from this eye are
drawn or imagined four infinite lines through the four points A, B, C, D, they
contain an infinite quadrangular pyramid of such a form that when it is inter-
sected through DC by a plane at right angles to the glass, the section is IKCD,
and all other sections parallel to this first section and further away from the eye
are larger than the first, but similar thereto, and of all those different sections
ABCD is clearly the image seen from the said eye in the same place. Therefore,
when the eye of one of the other sections is required, for the sake of brevity and
certainty it may always be sought of the section one side of which is in the glass
or, which is the same, of the glass which contains the foremost side, as above;
then we have found the required eye.

NOTE

In the above examples we have given the glass at right angles to the infinite
- ‘plane of the object figure or, in other words, we have given the glass at right
angles to the floor. But if it made therewith an oblique angle, equal — I take it —
to this angle ORS, the glass being inclined towards the image as the line QR is
inclined towards RS, in such a case the operation should be carried out as above,
just as if the glass were given at right angles to the floor, thus finding PM, upon
which a line equal to PM is erected in the point L, with the exception that it
must not be at right angles to the glass, as above, but must make therewith an
angle equal to the given angle QRS, it being understood that the aforesaid line
equal to PM must be in the imagined plane that is at right angles to the glass
base DM and also at right angles to the glass. Note also that just as we have
spoken after this first example of the glass at oblique angles to the floor, it
should be understood that the same can also be done in the subsequent examples
about this matter, where for brevity's sake the glass will only be given at right
angles to the floor.

Another Method of Operation.

Just as the foregoing construction was effected by the method reverse to that
of finding the image after the 11th proposition, in the 1st example of the 3rd
section of the abridgements, thus a construction can also be performed by the
method reverse to that of the Sth example of the said 3rd section. .

To explain this, let ABCD be the image, EFGH the object figure, and the
rest as above. To find hereof the eye, I draw on DC, the side homologous to
HG, the quadrangle IKCD, similar to the quadrangle EFGH; thereafter I produce
DA and CB until they meet in L; further I draw the infinite line LM parallel
to DC, intersecting CK or CK produced in N, and I produce AB, if necessary,
until it meets NC in O, and I mark in the line CD or CD produced the point P
such that CP be equal to CK. Thereafter I draw from P through O a straight
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VANDE vansan‘a"vwmc.- 63

C K; Daer na treckick van P deur O cen-techte lini tot, datf¢ de oney ndchckc
L Mommocr twelck fy in M, voort fel ickopt punt L, een linievenan NM

. sechthouckich op? glas.T" welck foo fijnde,hetvyterfie dier lini moetetbegeer-
—.de oogh (ijn, waer af 'bewi)s openbaer is, deurdien wy hierin gedden hebben
de verkeerde wercking van t'vinden derfchacu int 5 voorbecli vaos 3 lide def
cortheden.

L o

N

4 B

C .

G ©DFP

2 aorbee!t vande [chatn eins verc lmm/ cke e'vewydeglye |
Jebecfhouckighe ierkoucx. |

T GHEGHEVEN. Lictindeonderfchreveh fotm t Ohcghc\cn en twerck
fijnal ‘inreerfic voorbeele,uytghcnomenidar de verfchaculicke vierhouck hier
. Khedfhouckich is, voort datghetiocken fijnde 1 O P, fco enfalmen gheen linj
op L ficllen evenan P’ M alsdacr, macrde. yoomomdc 10 P ghetocken fijn.

IR L

, x "
l i Al
A /B
H G o

oNe @ Ja

2
%

de,men fil noch trecken P rechthouckich op de glafgrondt D M, ende felve
- PO voorwaert tot RyalfoodatQ R even 7 an ML, daet naopt punt R een

P tcchmouckxcho t 1as tcyndcdxcr liniis
“lini ghcﬁclz of bedochr cvenan P Q! ' EP g eabecr.

- 461 -




917

line until it meets the infinite line LM; let this be in M. Further I erect in the
point L a line equal to NM, at right angles to the glass. This being so, the end
point of this line must be the required eye, the proof of which is clear because
we have here performed the construction reverse to that of the finding of the
image in the Sth example of the 3rd section of the abridgements.

2nd Example, of the Image of a Parallel Oblique-Angled Quadrangle.*)

SUPPOSITION. In the figure below let the supposition and the procedure be
as in the first example, with the exception that the quadrangle here is oblique-
angled, while further, when IOP has been drawn, no line has to be erected in L,
equal to PM, as there, but when the aforesaid line IOP has been drawn, PQ has

*} Parallelogtam
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64 1 BOVCK DER DEVRSICHTIGHE
t' begheerde oogh,, waer af rbewijsdetir ¢'voorgaende des 1 voorbeelts opén.
baer is. ’ ' '

De reden wacerom int eeifte voorbeelt de fini PQR niet ghetrocken en
wiert alsin dit tweede,is dat R openbaerlick altijtfoude vallenin L, en dacrom
onnoodich ghetrocken. - -

3 Voorbeelt vande [chaeu cens f()erfcbamlicke vierboucx met
alleenelick rvvee evevyifdeghe fiiden , die int ver(chaeu-
vvenevevvyjdich Uyarenmetiet glas.

TcHEGHEVEN. Laet ABC D, hebbende twee cvewijdeghe fijdenals
A B en C D,{chaeu fijn vande verlchaculicken vierhouck hebbende alleenelick
wwee evewijdeghe fijden als EF, H G , die int verfchacuwen evewijdich waren
mettet glas,op welcx viethoucx E F G H oneyndelick plat, het glas mette fijde
D C int verfchacuwen rechthouckich ftont,en hebbendede lijckftandighe fijde
met HG diensfchacu DC, inde verfchacuwing evewijdich ghehadt mettet
glas. TBEGHEERDE. Wymocten hetoogh vinden. |

TWERCK,

“Tfydatint verichacuwen het verfchaculick plac EFG H ,-métte:fijde HG
quam int glas,of niet, {oftelick nochtans my felvén voor(om redenen verclaert
int bewijs des I voorbeelts)dattet meétte fooddnige fijde daer in' quam, fulcx dat
‘D Cis foo wel fchacu;als verfchaeulicke der * lijckftandighe fijde metH Ge Dit

‘foo fijnde;ick treckop D Calslijckftandighe met H G, denr vierhouck IKCD,

£ T ,
ol - 6
i "
H G D L N C
M

ghelijck metten viethouck EF G H;ltk treck daer navan Tor D C of haer ver.
langde, d¢ lini 1 £, evewijdeghe 4net K€ , drerna A L. T'ovedd foo. fijnde
‘ ABCL
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to be drawn at right angles to the glass base DM, and the said PQ has to be
produced to R in such a way that QR be equal to ML. Thereafter a line has to be
erected or imagined in the point R, equal to PQ, at right angles to the glass. The
end point of this line is the required eye, the proof of which is clear from the fore-
going proof. of the 1st example.

The reason why in the first example the line POR was not drawn, as in this
second, is that R would clearly always fall in L, so that it is unnecessary to draw it.

3rd Example, of the Image of a Quadrangle With Only Two Parallel Sides* ),
Which in the Drawing Operation Were Parallel to the Glass.

SUPPOSITION. Let ABCD, having two parallel sides (4B and CD), be the
image of the quadrangle having only two parallel sides (EF, HG), which in the
drawing operation were parallel to the glass, to the infinite plane of which
quadrangle EFGH the glass with the side CD was at right angles in the drawing
operation, the side homologous to HG, whose image is DC, having been parallel
to the glass in the drawing operation. WHAT IS REQUIRED. We have to find
the eye. '

PROCEDURE

No matter whether in the drawing operation the plane EFGH came with the
side HG in the glass or not, nevertheless I imagine (for reasons explained in the
proof of the 1st example) that it came therein with this side, such that DC is the
side homologous to HG as well as the image thereof. This being so, I draw on
DC, the side homologous to HG, the quadrangle IKCD, similar to the quadrangle
EFGH. T draw thereafter from I to DC or DC produced the line IL, parallel to

—_—

Trapezium.
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"ABCLisfhacu des evewijdeghen vieshouex | KC L, ghelijck wy hiet ondez
bewijfen fullen: Dacraf ghefocht hetoogh , wort bevonden:deur het 2 voor-
beelt defes voorftels,ten eynde, neemick,derlini evenan M N,geftelt opt punt
O rechihouckich opt glas, t'welck ick fcgh tbeghcerde oogh te fijn.

TBEWYS

Wy hebben int werck ghefeytdat A B C L fchaety is des vierhoucx It KC L,
om van t'welck verclaring te doen ick fegh aldus: T'punt A des vierhoucx
A BCL,isfchacu vantpunt I, desvierthoucx IKCL en t'punt Linde glal
grondt, isfchaen van fijn felven deurdez begheerte ; en dacromis A L fchaeu
van I Ldeur het 1 voorftel; Maer A B isfchaen van 1 K, en BC van K C;daex«
. om de viethouck.A BC L, is fchacu vande vierhiouck 1K CL, en verval.
ghens her oogh ghcvondcn van ABCL , moet oock fijn het oogh van
A BC.D, want de heele fchaeu en hacr decl gheen \crfchcyden ooghenen
hebben. -

MER CKT.

Men foude t'werck oock anders meughen doen met in placts des fcheef:
houckighen evewijdeghen verfchaeulicken viethoucx 1KC L te crijghen een
rechihouck, rwelck atdus toegaet: Ick verteycken de voorgaende form IKC D
als hier ondcr entreck van lcn Kitwee linien L L, K Prechthouckich op D C,of
op haer veilangde, dacr na A L et B P,eiomde rcdcncn inrbewijs hier boven
verclaert, foois den viethouck A B PL fchacu des verfchaeulicken rechthoucs
kighen viethoucx 1 K P L: Dacrom vande felve het oogli'ghefochtdeur het
1 voorbeclt,men falt vinden ter felver placts alfvooren , te weten ten eynde de

lini even an M N,gheftclt opt punt O rechthouckich opr glas.

¢ Voorbeelt vande chaes cens 'veffcbawlidée vierboicic met
 alleenelick rvyed cvervideghe fiiden, dieint ver(chacuvyen
om've'wydtch vearenmettetglas.
TGHEGHEVEN. Laet ABC Dfchaeu fijn van een verfchaealick plat,

:ghelijck metten verfchaeulicken vierhouck EF G H,hebbende alleenclick twee

svewjjdeghe jdenals EH, F G, dic int vetfchacuwcn onevewijdich waren
F3 mettes
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KC, thereafter AL. This being so, ABCL is the image of the parallel quadrangle
IKCL, as we shall prove below. When hereof the eye is sought, it is found by the
2nd example of this proposition at the end point — I take it — of the line equal
to MN, erected in the point O at right angles to the glass, which I say is the
required eye.

PROOF

In the procedure we have said that ABCL is the image of the quadrangle
IKCL. In order to explain this, I say as follows. The point A4 of the quadrangle
ABCL is the image of the point I of the quadrangle /KCL, and the point L in
the glass base is its own image by the 2nd postulate, and consequently AL is the
image of IL by the 1st proposition, But AB is the image of IK and BC of KC,
therefore the quadrangle ABCL is the image of the quadrangle IKCL, and con-
sequently the eye that has been found of ABCL must also be the eye of ABCD,
for the entire image and a part of it do not have different eyes.

NOTE

The procedure might also be performed differently by drawing instead of
the oblique-angled parallel quadrangle IKCL a rectangle, which procedure is as
follows. I draw anew the foregoing figure IKCD, as below, and draw from I
and K two lines IK, KP at right angles to DC or to DC produced, thereafter AL
and BP; then for the reasons explained above in the proof the quadrangle ABPL
is the image of the right-angled quadrangle IKPL. When therefore the eye of
this is sought by the 1st example, it will be found in the same place as above,
to wit at the end point of the line equal to MN, erected in the pomt O at right
angles to the glass.

4th Example, of the Image of a Quadrangle With Only Two Parallel
Sides * ), Which in the Drawing Operation Were Non-Parallel 1o the Glass.

SUPPOSITION. Let ABCD be the image of a plane figure similar to the
quadrangle EFGH having only two parallel sides (EH, FG), which in the drawing

*) Trapezium,
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mettet glas,op welcx viethoucx E F G H oneyndelick plat , her glas metee fijde

D C int verfchacuwen rechthouckich ftont,en hebbende de lijckftandige fijde

met H G diensfchaen D Cint verfchauwcn evewn;dlch ghehadt metret glas
TBEGHEERDE. Wy moeten hetoogh vinden.

TWERCK

'm darint verfchaeuwcn het verfchdculick plat EF G H mette fijde H G quam
it glasof niet,foo ftel ick nochtans.my felven voor (om rederien verclaerting
bewijsdes cer(tcn voorbeelts) dattet met foodanighe fijde daerin quam, fulex
dat D Cis foo wel fchaeunals verfchaculickeder lijckftandighe fijde. met HG:
Dit foo fijnde , ick teycken op D C alslijckftandighe met H G, den- viethonck
IKC D, ghelijck metten vierhouck EF G H,daer na K L even en evewijdeghe
met CD; Voort van Btot in A DdeliniB M oock evewijdeghe met CD,
t'welck foo wefende, M B C D is fchacu des evewi ijdeghen viethoucx LKC D
ghelijck wy hicr onder bewijfen fullen, dacrom vandefelve MBC D ghefbcht
het oogh,wortghevonden deur het 2 voorbeelt defesvoortielsten eynde,neem
ick , derlinievenan N O;’ghefteltop t pumecchthouduch optglas, rwelck

ick fegh t bcghecxde oogh te fijn.

TBEWYS.

‘Wy hebben int werck ghefeyt dat MBCD (chaen {sdes verfchaeuticken
evewijdcghen vierhoucx LKC D, om van twelck verclaring te docnick fegh
aldus. : .Anghefien AD
fchaeuisvanI Ddeurt'ge- ,
ftclde, foo moct de fchacu B
des punts L in A D we- :
fen ,fy moet oock fijn in
BM, wantalfooKL eve.
wijdeghe is' mettet glas,
en dat van B fchaeu des
punts K, ghetrocken is
BM cvcwudcgc metKL,
foo moet de {chacu van
KL fijninde oneyndelic.
ke BM deur het 2 voor- H. G
fiel , ¢n dacrom is MB
fchaeu van L K, en ver-
volghens de vierhouck
MBC D fchaeu van
LK CD,en vervolghens
hetoogh ghcvondcn van : x lt
MB CD moet.oock fijn.
hetoogh van A BCD, want het-decl der fchaen gheen ander 0ogh en heeft
dan de gheheele fchaen,

MERCKT,

Deurtghcneghel‘eyns int merckant eynde des 3 voorbeels, is- kcnnchck
daimca het werck oock foude meughen docn mette trecken vandczwee pun-
ten .
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operation were non-parallel to the glass, to the infinite plane of which quadrangle
EFGH the glass with the side DC was at right angles in the drawing operation,
the side homologous to HG, whose:image is DC, having been parallel to the
glass in the drawing operation. WHAT IS REQUIRED. We have to find the eye.

PROCEDURE

No matter whether in the drawing operation the plane figure EFGH came with
the side HG in the glass or not, nevertheless I imagine (for reasons explained
in the proof of the first example) that it came therein with this side, so that
DC is the side homologous to HG as well as the image thereof. This being so, I
draw on DC, the side homologous to HG, the quadrangle IKCD similar to the
. quadrangle EFGH; thereafter KL equal and parallel to CD, further from B to
AD the line BM, also parallel to CD. This being so, MBCD is the image of the
parallel quadrangle LKCD, as we shall prove below. When therefore the eye
is sought of this MBCD, it is found by the 2nd example of this proposition at the
end point — I take it — of the line equal to NO, erected in the point P at right
angles to the glass, which I say is the required eye.

PROOF

In the procedure we have said that MBCD is the image of the parallel
quadrangle LKCD; in order to explain this, I say as follows. Since AD is the
image of ID by the supposition, the image of the point L must be in AD; it
must also be in BM, for since KL is parallel to the glass, while from B, the
image' of the point K, BM has been drawn parallel to KL, the image of KL must
be in the infinite line BM by the 2nd proposition, and therefore MB is the
image of LK, and-consequently the quadrangle MBCD is the image of LKCD,
and consequently the eye that has been found of MBCD must also be the eye of
ABCD, for a part of the image does not have another eye than the entire image.

NOTE

From what has been said in the note at the end of the 3rd example it is
evident that the procedure might also be performed by drawing from the two
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- tenLenK tweehanghende op D C , vindende daer nia de fchacu eens reche.
_houckigl)cn viethoucx deur het x voorbeelu )

5 Voorbeels cvande [chaen eonsver[chaeuticken wierhosicz mes
" vier onevevwsfdeghe fiiden , en devoorste alleenelick eve-
vwydeghe metteglafgront. o o

- TGHEGHE VEN. Laet ABC D fthieu fijn van cen verfchaeulick plat ge-

* liick metten verfchaculicken vierhouck EF G H,hebbende vier onevewijdeghe

fijden, en op wiens oneyndelick plat het glas mette fijde D C int verfchaeuwen

~ xechthouikich flont,en hebbende de lijckftandighe fijde met. H G diens fchacu
" DC,int verfchaeuwen evewijdich ghchadt mettet glas, TBEGHEERDE: Wy
- moeten het cogh vinden, c T o

Tfy datint verfchacuwen het verfchaculick plat EFG H mette lijckftandige
fijde van H G quam intglas of niet , {oo ficl ick nochtans my felven voor (om
redenen verclaertint bewijs des 1 voorbeelts) dattet met foodanige fijde dacrin
quam,fulcx.dat D Cis{oo wel {chaeu als verfchaculicke dex * lijckRtandige met Homologe,
H G. Ditfoo fijnde,ick teycken op D C als lijckftandighé miet H G'; den- viet-
houck 'K C D, ghelijck metten viethouck £ F-G H; Daerna van tweélinien, -
" d'ceneals | L cvewijdich met KC, en commende L in D:Cofhaer verlangde,
d’ander i Mevenenevewijdeghemet L C: DaernaL A, envanAtotinB C

"

0

delini AN evewijdeghe met 1M, T'welck foo wefende ; ANCL is fchaen
dcs evewijdeghen vierhoucxI M C L, ghelijck wy hicronder bewijfen fullen;
Dicrom vande felve ANC L ghefocht ‘het oogh’; wort' bevonden deur het
3 voorbeelr defes voorftels;ten eynde, neeth ick, det lifii e;cn an O P;ghefleltopt

) 4 punt

- 469 -




925

points L and K two perpendiculars to DC and thereafter finding the image of a
right-angled quadrangle by the 1st example.

Sth Example, of the Image of a Quadrangle With Four Non-Parallel
Sides, Only the Foremost Side Having Been Parallel to the Glass Base.

SUPPOSITION. Let ABCD be the image of a plane figure similar to the
quadrangle EFGH, having four non-paralle]l sides and to whose infinite plane
the glass with the side DC was at right angles in the drawing operation, the side
homologous to HG, whose image is DC, having been parallel to the glass in the
drawing operation. WHAT IS REQUIRED. We have to find the eye.

PROCEDURE

No matter whether in the drawing operation the plane figure EFGH came with
the stde homologous to HG in the glass or not, nevertheless I imagine (for reasons
explained in the proof of the 1st example) that it came therein with this side,
so that DC is the side homologous to HG as well as the image thereof. This
being so, I draw on DC, the side homologous to HG, the quadrangle IKCD,
similar to the quadrangle EFGH; thereafter from I two lines, one (IL) parallel
to KC and with L coming in DC or DC produced, the other (IM) equal and
parallel to LC; thereafter LA, and from A to BC the line AN parallel to IM. This
being so, ANCL is the image of the parallel quadrangle IMCL, as we shall prove
below. When therefore the eye is sought of this ANCL, it is found by the 2nd
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punt Q rechthouckich opt glas, t'welck ick fegh tbegheert oogh té fijn.
TBEWYS.

Wy hebben int werck ghefeyt dat ANCL fchaeu isdes verfchaeulicken
evewijdeghen vierhoucx 1M C L; om van t'welck. verclaring t¢ doen ick fegh
aldus: Angheficn t'punt Ades vierhoucx A BCL, is fchacu van t'punt I des
vierhoucx 1M C D, en t'punt Lindc glafgront is fchacu van fijn felven deur de
2 begheerte,dacrom is A L fchaen yan [ L deur het 1 voorftel. Voortangefien
BC fchaeu is van K C deur¢'gheftelde, foo moet de fcha¢u des punts Mip BC
wefen, {y moetoock fijnin A N, wantalfoo I M eévewijdich is mettet glds, en
dat van A {chaeu des punts ghetrocken is A N evewijdege met 1 M, fco moet
de fchaeu van 1 M fijn inde oneyndelicke A N'deut hiet 2 Vootftel,en dacrom is
AN fchaenvanIM, en N C van MC, én vervolgens de viethouck AN L C,
fchacu van IM C L, en vervolghens het ocogh ghevondenvan ANCL, moet
oock fijn hetooghvan ABCD, wantde hecle chacu gheenandercogh en
heeftdan haerdeel. g :

MERCKT.

Deur t'gene wy ghefeyt hebben ant eynde des 3-voorbeclts, is kennelick date
mmen het werck oock foude meughen docn met te trecken vande twee punten
1 en M twee hanghende linien op D C, vindende dacr na de fchaeu eens 1echte
‘bhouckighen vicrhoucxdeur het 1 voorbeelt, :

6 Voorbeelt van de (chaew eens werfchaeulicke wierhoucse
vwiens achterste [ijde alleen evevvifdeghe is meste glaf~.
gronds. '

Int bovefchreven 4en s voorbeelt heeft des verfchaeulicken viethoucx voor-
fic fijde evewijdich mettet glasgheweeft, maet om de ghemeenheyt des voor-
ficlste verclarenin vierhoucken diens achterfic ijde alleenclick evewijdege is

E ® .

metteglalgrondt, fso loet AB C D fehaeu fijn van een verfchaculicken viées
‘houckEFG H,hcbbcpde vier onevewijdeghe fijden, en opwiens. o‘neynd‘e;ick
) plat
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example of this proposition at the end point — I take it — of the line equal
to OP, erected in the point Q at right angles to the glass, Wthh I say is the
requlred eye.

PROOF

In the procedure we have said that ANCL is the image of the parallel
quadrangle IMCL; in order to explain this, I say as follows. Since the point A4
of the quadrangle ABCL is the image of the point I of the quadrangle IMCD,
while the point L in the glass base it its own image by the 2nd postulate, AL is
the image of IL by the 1st proposition. Further, since BC is the image of KC by
the supposition, the image of the point M must be in BC; it must also be in AN,
for since IM is parallel to the glass, while from 4, the image of the point 1, AN
has been drawn parallel to IM, the image of IM must be in the infinite line AN
by the 2nd proposition, and therefore AN is the image of IM and NC of MC,
and consequently the quadrangle ANLC is the image of IMCL, and consequently
the eye that has been found of ANCL must also be the eye of ABCD, for the
entire image does not have another eye than its part.

NOTE

From what we have said at the end of the 3rd example it is evident that the
procedure might also be performed by drawing from the two points I and M
two perpendiculars to DC and finding thereafter the image of a right-angled
quadrangle by the 1st example. : :

Gth Example, of the Im;zge of a Quadrangle W hose
Rearmost Side Only is Parallel to the Glass Base.

In the aforesaid 4th and 5th examples the foremost side of the quadrangle was
parallel to the glass, but in order to explain the common applicability of the
proposition to quadrangles whose rearmost side only is parallel to the glass
base, let ABCD be the image of a quadrangle EFGH, having four non- parallel
sides and to whose infinite plane the glass with the point C was at right angles in
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plat het glas mettet punt C int verfchacuteen sechthouckich flont, en hebben-
de dachterficfijde EF diens fchaeu A Bint verfchacuwen evewijdich ghehady

metterglas. TBEGHEERDE., Wymoetenhet oogh vinden,

. TWERCK.

ek treck D 1evewijdeghe met AB, en commende Lin B C;Daer naHK
-evewijdeghe met E F, en commende Kin F G: T'welck foo fijnde ; tis kenne-
lickdar A BI D is fchaeu van EF KH, hebbende twee evewijdeghe fijden als
EFmct HK,dacrom vandefelve A BID ghefocht het oogh ,wort bevonden
deurhet 3 voorbeelidefes voorftels ten eynde,, neem ick , derlini evenan L M
ghefelt op punt N rechthouckich opt glas, v'welck openbacrlick rbegheerde
oogh is. ' ) ‘ )

7 Voorbeels eens ver(chaeulicken vierhoncx /zeﬁémdc‘él/eem;
lick tuffchen tovee* teghenover&aende houcken ecti ver- Oppefee
dochte lini evevwjdichmetteglafgront. ' N

By aldien de fchau waer van een vierhouck als hier onder ABC D, fchaca
van EF G H, alfoo dat de verdochte lini DB, waerevewijdich gheweett mette
glafgrondt, foo foude H F daer me oock moeten evewijdich gheweeft hebben:
Dacrom ift kennelick datmen dan
foude trecken HF , daer na EH on- » .
eyndelick voorwaertnaf,en G I eve- 4

‘wijdeghe met FH, S'ghélijex DB, -
' ',K.c'“f“;;'b'"

‘daer na A D oneyndelick voorwaert e
naKien CKevewijdeghe met BD, -}
endat alfdan’D B CK fchatu foude: ¢ Fun
fijnvair HF G I, ‘waer‘af her-oogh - @
gevonden deurhet 3 voorheclt, men
- falt’begheerde hebben, : ‘ , '
& Voorbeels wan cen <verfchasulick rechslinich plat meey dan
vier[jden bebbentde.

“Ghegheven fijnde:defchacn mette vetfchaeulicke form dic meer danyier fij-
dén hecft; en'de reft natinhoudt des voorftels, men fal oin t'oogh te vinden
uyt bet felvevetfthaeulick plat verkicfen: vierhouck punten, foo dat daer tuf
fckien bedocht of getrocken. vier linien die cen bequasm vieshouck _x_nakcn,,daez

‘afeenijde int -verfchactwen evewijdich was metter glas. Sghelijex faln_wn
wiffchen dier vier punten khaeuwen . trecken vier rechte linign en dep, vier-
Honick dacr tufichen begrepen fal fijn fchacuvan d'ander ;. daetom vande. fejve
het oogh ghevonderi deur een‘deriborcfchreven voorbeelden na ghcleghent-
‘Heyrdesverfchaciilicken viethoucx diemen alfoagheeregen heeft,men f2] oock
hebben het oogh vande heelefchaen. .
‘Laet by voorbeelt ABC DE fchaeu fijh van een verfchaculick vijfhouck
FG H K, op wiens oneyndelick plathet glas mettet punt Cint verfchacuwen
rechthouckich ftont,en hebbende de verdochte rechte lini van K 1ot G int ver.
fchaeuwen cvewijdich gehadt mettet glas. TBEGHEERDE., Wy moeten
hetoogh vinden.

TWERCE.
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the drawing operation, its rearmost side EF, whose image is 4B, having been
parallel to the glass in the drawing operation. WHAT IS REQUIRED. We have
to find the eye.

PROCEDURE

I draw DI parallel to AB, with I coming in BC; thereafter HK parallel to EF,
with K coming in FG. This being so, it is evident that ABID is the image of
EFKH, having two parallel sides (EF and HK). When therefore the eye is sought
of this ABID, it is found by the 3td example of this propo\sition at the end
point — I take it — of the line equal to LM,’ erected in the point N at right
angles to the glass,- which is evidently the required eye.

7th Example, of a Quadrangle Having Only Between Two Opposite
Angles an Auxiliary Line Parallel to the Glass Base.

If the image were a quadrangle, as ABCD below, the image of EFGH, so that
the auxiliary line DB had been parallel to the glass base, HF would also have
been parallel thereto. Therefore it is evident that one ought then to draw HF,
thereafter produce EH indefinitely to I and draw GI parallel to FH: similatly
one ought to draw DB, then produce AD indefinitely to K, and draw CK parallel
to BD; then DBCK would be the image of HFGI, and when hercof the eye is
found by the 3td example, it will be the required eye.

8th Example, of a Rectilinear Plane Figure
Having More Than Four Sides.

Given the image and the object figure having more than four sides and the
rest according to the contents of the proposition, in order to find the eye four
vertices have to be chosen from the said plane figure so that between them are -
imagined or drawn four lines which make a convenient quadrangle, one side of
which was parallel to the glass in the drawing operition. Similarly, four straight
lines ‘have to be drawn between the images of those four points; then the
quadrangle contained between them will be the image of the other. When there-
fore the eye is found hereof, by one of the above examples, for the quadrangle
that has thus been obtained, we shall also have found the eye of the entite
image. :

For example, let ABCDE be the image of a pentagon FGHIK, to whose in-
finite plane the glass with the point C was at right angles in the drawing oper-
ation, the imagined straight line from K to G having been parallel to the glass
in the drawing operation. WHAT IS REQUIRED. We have to find the eye.
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TWERCK.

Yck treck E Balsfchaen van KG, en haer &ewijdeghe DL, commende L
inB C,daer nal M evewijdege met K G,en commende Min G H: T'welck foo
fijnde, t’is kennelickdat EB L D fchaeu isvanK G M 1, hebbende wee cve.
wijdeghe fijden alsK G met]I M ; Daerom vande felve EBLD ghefocht het
oogh, wort bevonden deur het 3 Voorbeelt defes voorftels ten cynde der lini,
ncemick,evenan N O,gefteliop t'punt P rechthouckich opt glas,t'welck opens

O

baerlick tbegheerdeooghis. TBEsLVYT. Wefende dan ghegheven een
vierfijdich of meetfijdich plat, dat fchacn is van cen ghegheven verfchaculick
plat,op t'welck hergas int verfchacuwen cen houck maeckee even ancen ghe-
geven hou¢k, enhebbende de felve fehaeu ten minften cen fijde of lini flche
twec houcken cvewijdich mette glafgtondt wy hcbben het cogh ghevonden,
nadencylch,

MERCKT.

Sooder bekent waer wat houckeenige vande fijden det verfchaeulicke form
int verfchacuwen op deglafgront macckte, tis openbaer dat deur de voorgaen-
de manier ghevonden foudeworden het oogh van alle ghegheven fchaeu cens

- yechitlinich plats, 6m datalle sechtelini ghetrocken uyt cen houck der fchaeu,
- evewijdich metteglafgiondt, fchacuisderlini ghetiocken inde. verfchaeulicke
form-uyt-der ghelijcken houck oock evewijdich mene glafgrondt,

““Maer anghefien het felden ghebeiirt, dat in fulcke ghegheven fchacuwen
foodamghcn houck bekentis', foo foude dat inde daet weynich ghebruyckcon-
nenhebben. Dochalsde gheghe\ enverfchaeulicke form ten minften heeft
-twee evewijdeghe (ijden , of tweeevewijdeghe linien die wiffchen dehoucken
getrocken fijn of gcuockcn connen wordeén, {oo ifferdenrander wech ecnich-
fins middc] om daer toe te commen , waer af wy het volghende voorftel fllen
_bcfchn}‘ cn.

% WERGE-
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PROCEDURE

I draw EB as image of KG, and the line parallel thercto DL, L coming in
BC; thereafter IM parallel to KG, M coming in GH. This being so, it is evident
that EBLD is the image of KGMI, having two parallel sides (KG and IM).
When therefore the eye is sought of this EBLD, it is found by the 3td example
of this proposition at the end point of the line — I take it — equal to NO,
erected in the point P at right angles to the glass, which is evidently the required
eye. CONCLUSION. Hence, given a quadrilateral or multilateral plane figure,
which is the image of a given plane flgure with which in the drawing operation
the glass made an angle equal to a given angle, while the said image has at least
one side or line between two angles parallel to the glass base, we have found
the eye, as required.

NOTE

If it were known what angle one of the sides of the object figure made with
the glass base in the drawing operation, then it would be evident that by the
foregoing manner the eye of any given image of a rectilinear plane figure would
be found, because any straight line drawn from an angle of the image, parallel
to the glass base, is the image of the line drawn in the object figure from a
similar angle, also parallel to the glass base.

But since it seldom happens that in such given images this angle is known,
in actual fact this would not find much application. But if the given object
figure has at least two parallel sides or two parallel lines that have been or can be
. drawn between the angles, then there is to some extent a means for finding
it by another method, about which we shall describe the following proposition.
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7 WERCKSTVCK. 3 VOORSTEL

Wefende ghegeven een evevvijdich vierfi jdich plat, dat
fchacu is van cen verfchaculick plat, op t'vvelck het
glas int verfchacuvven een houck maeckte evenancen
ghegevenhouck,en vvefendede felve fchaeu fonder eeni-
ghe fijdeof lini die tuflchen tvvee houcken evevvijdich
mette glafgrondtis, maér hebbende de Vcr(chacuhckc

- form ten minften tvvee evevvijdeghe fijden, oflinien die
tuflchendc houcken ghctrockcn én, of ghctrockcn con=
nen vvorden: Hct oogh tc vinden. =

TGHEGHEVEN. Lact ABCD fchacu fijn, fonder eenighe fijdé of lini
die tuflichen twee houcken evewijdich mette glafgrondt is, en dat vande vet-
fchaculicke evewijdeghe viethouck EF G H, op welcke het glasint verichaeu.
wen rechthouckich flont. TBEGHEERDE: Wy moeten het oogh vinden,:

\ TWERCK

Icktieck D Aen CB voorwadert,tot datfe vergaten in [ helijcx BAen CD
vergarende in K, daer na 1K en een oneyndelicke deur C, evewijdeghe met 1K
alsL M glafgront bctcyckencnde ick treck daer na A D voorwaert tot dieon-
eyndelicke,ontmoetendede felvein L; S'ghelijcx A B voorwaert gherikende de
felve oneyndelickein M, en teycken int middel van L M t'punt N, en vanN
" treck ickde oneyndehckc N Q rechthouckichop L M; DaernaEP, alfoo dat
den houck HEP even is anden houck PEF, treck daer nauyt de oneynde-
licke N O, genighe linials O Q,alfoo dat den houck QO N, even f{y anden
houck H E.P, voort van L tot inde oneyndelicke N O, delini LRev ewijdeghe
metQO, en bcfchn;f deur de drie punten L R M een booch;alwaer tegedenc-
ken ftaer,dat wanneer den houckals H E F rechtisalshier, foo valt des rondts
middelpunt daer de booch opbefthreven wort in N, en dien houck fcherp fijn-
de, valtdaer bovenin N R, maerplomp fijnde valt dacr onder inde verlangde
R N:Voort treckick E G; Daer na vande twee punten Cen M ; treekick twee
liniep tot cen felve punt des boochs,als tottet punt S, foodat dcn houck CS.M,
even is anden houck G EF, (doch is te weten dattet *wifcon ftich trecken defes Masheme.
houcx,my int befchrijven van defen niet 1¢ vooren en quam,maer mychwcrc- tica < opera-
kelick macht ghedaen worden onder andeten miet tefnyen ecn papicren houck {3 tMubmi.
even an G EF, hebbende de ijden E G, E Flanick ghenouch , en defen papice -
. ren houckfoo ghclcyt datde fijden alsE F,EG, gheraken de tweepunien C M,
enden uyterfien puntals E inden omucck t'welck deur keering en wcndmg
ter ecender en ander fijde dact toe ghcbrocht can worden; Tis oock te weten, dat
Jfulck gheracckfel des uyterfien punts vant papicr, alleenclick ghefchien can wift
conftelick,welverftaende int punt S, want van daer na M, foocomt dandat
pumt buylcn den omtreck,en van'S na L vallet overal dacer binnen. Defe tuych-
werckelicke manier hcbbcnwy liever hiergheficlr, dan de facck ongheroert €
faten, te meet 6pdat ander dieder luft toe hebben de wifconftighe wercking

fouckcn meughen) dacrnaL$, voort van'Ken ], twee linienK T,I V, rechs-
houckxch
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7th PROBLEM 13th PROPOSITION

Given a parallel quadrilateral plane figure *), which is the image of a plane
figure with which in the drawing operation the glass made an angle equal to a
given angle, the said image not having any side or line between two angles parallel
to the glass base, but the object figure having at least two parallel sides or lines
that have been or can be drawn between the angles: to find the eye.

SUPPOSITION. Let ABCD be the image, without any side or line between two
angles parallel to the. glass base, such of the parallel quadrangle *) EFGH, to
which the glass was at right angles in the drawing operation. WHAT IS RE-
QUIRED. We have to find the eye.

PROCEDURE

I produce DA and CB until they meet in I, similarly BA and CD unatil they
meet in K; thereafter I draw IK, and an infinite line through C parallel to IK
(LM), denoting the glass base. I then produce AD to that infinite line, which
it meets in L; similarly I produce AB, which meets the said infinite line in M,
and I mark in the middle of LM the point N, and from N I draw the infinite
line NO at right angles to LM. Thereafter I draw EP so that the angle HEP is
equal to the angle PEF; then I draw from the infinite line NO a line (OQ) such
that the angle QON be equal to the angle HEP, further from L to the infinite
line NO the line LR paralle] to QO; and I describe an arc through the three
points L, R, M. Here it is to be borne in mind that when the angle HEF is right,
as here, the ¢entre of the circle on which the arc is described falls in N, and when
that angle is acute, it falls above it in NR, but when the angle is obtuse, it falls
below it in RN produced. Further I draw EG. Thereafter from the two points
C and M I draw two lines to one and the same point of the arc, viz. to the point
S, so that the angle CSM is equal to the angle GEF (but it is to be noted that the
mathematical drawing of this angle did not occur to me during the description
of this matter, but mechanically it can be done, among other things, by cutting
an angle of paper equal to GEF, whose sides EG and EF have the required length,.
this angle of paper being so placed that the sides EF, EG pass through the two
points, C, M and the end point (E) touches the circumference, which can be
brought about by turning to one side and the other. It is also to be noted that
such touching of the end point of the paper can only take place mathematically,
viz. in the point §, for from there to M that point comes without the circum-
ference and from § to L it always falls within it. We preferred to give this mechanical
method here rather than leave the matter undiscussed, the more so in order that
others who have a mind may seek the mathematical operation); thereafter LS.
Further I draw from K and I two lines KT, IV at right angles to the infinite line

*) Parallelogram,
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ok Y 0T

/ - RS
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touckich op de oncyndelicke L M, vooit V W évewijdeghe metS1.,én van
T tot inde oneyndelické V W, de lini T W cvewijdéghe met S M daer naW X
techthouckich op L M, en W X voorwaert tot Y in K1, dacr ha flel ickopt
punt Y €en lini eéven an W Xrechthouckich optglis, vivelck foo fijide , ick
fegh teyndeder felvelini ' beghectde cogh te weferi. TBEREYTSEL. Laet
ghetrockén worden van C totin'S M de lini C Z, evewijdeghemet LS, fghe-
lijex vanCtotin S Lde lini C 4 evewijdeghe met M S,dact na R M.

' 'I' BEWYS.
Den hotick L R N, is even anden houck MR N, en den houck HEP , even
fijnde met L R N deur t'werck, isoock evenanden houck P EF, ddcrom den

. houck L R Mis even ariden houck H E F ; Maer den houek L S M (commende
.inde felve booch L R; M)is even anden felven houck L R M daerom den houck

LSM

- 479 -



935

LM, further VW parallel to SL, and from T to the infinite line V' the line
TW parallel to SM, thereafter X at right angles to LM, and I produce WX
to Y in KI. Thereafter I erect in the point Y a line equal to WX at right angles
to the glass; this being so, I say that the end point of this line is the required eye.
PRELIMINARY. Let there be drawn from C to SM the line CZ parallel to LS,
similarly from C to SL the line Ca parallel to MS; thereafter RM.

PROOF
The angle LRN is equal to the angle MRN, and the angle HEP, being equal

to LRN by the procedure, is also equal to the angle PEF, therefore the angle
LRM is equal to the angle HEF. But the angle LSM (coming in the same arc
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L S Miseven anden houck HEF, voortisden houck CS Z evenanden hotick
G E F,en ghelijck G F evewijdegheismet H Ejen GHmet FE, alfoo C Zmet
4S,en G amet Z §,dacrom den vierhouck 8 Z C ,als vérchaculicke vierhouck;

.is ghelijckmetten vierhouck EF G H,en van defen viethouck SZ C 4,wefende
W de voet,of anders ghefeyt wefende het oogh ten eynde der tini evenan W X;
ghelteltopt punt Y rechthouckich opt glas, foois A B-C D de fchacu, alsde li- -
nicn derform uytwijlen , hjckformich fijnde ande wercking van t'vinden der
fchaca in der cortheden 3 lidis 6 voorbeelt. Macerwefende ABCD fchacuge..
fien uyt fulcken oogh,foo moet dat oogh oock t’begheerde fijn.

- T3ESLVYT. Wefendedan ghegheven cenevewijdich vierfijdich plar, dat
fchaeu isvan cen Verfchaeulick plat, op t'welck het glasint verfchacuwen een
houck maecktcevenan een ghegheven houck, en wefende de felve fehaeu fon-
der cenige fijde of lini dic wilchen twee houcken evefijdich meue glafgrontis,
mact hcbbehde e verfchaeulicke form tcn minften twee evewijdighe fijden,of
linicn dieuffchen de houcken ghetrocken fijn, of ghetzocken conned wordeiy;
wy hebben het oogh ghevonden na deneyfeh.

8§ WERCKSTICK: '4 VOORSTEL.

'Wefende ghegeveneen vietfijdich of meerfijdich plat,
dat {chacuis van een verfchaculick plac, op t'vvelck hee
glasintverfchacuvven cen houck macckte even an een

hegheven houek, en vvefende defelve {chaeu fonder ce-
nighe fijdeoflini die tuffchen tvvee houcken evevvijdich
mette glafgrondt is, maer hebbende de verfchaculicke
form ten minften tvvee evevvijdeghe fijden, of linien die
tufichendehoucken ghetrocken fijn, of ghetrocken con«
nen vvorden, en boven dicn bekent fijnde den houck
diccenighe fijdeder ghegheven {chacuint verfchacuvven
op de glafgrondt maeckec. Het oogh te vinden.

Dit 14 voorftel verfchilt vant 13 daerin, dattetghemeen isover alle* veel. Multilatera
fijdeghe platten, maer wecrom dacr teghen inocter bekent fijn wat houck ce- plana,
nighce Bni der fchacu int verfchacuwen op de glafgrond: maeckte, t'welck int
13 voorftel niet nocdich en was,om datde glafgront uyt de ghiegheven fchaeu
ghevonden wiert. Doch anghefien fulcken houck dickwils bekent wort in
voorgheftelde fchaeuiven of ichilderyen ,deut eenighe ander byftacnde linien
diemcen weet op de glafgront rechthouckich te commen, fcocan t'vinden des

coghs van fulcke fchacuwen inde daetfijn ghebruyck hebben , waer deur wy
t'felve hier befchrijven: . ‘

1 Voorbeelt vande [chacu eens wrfchamlickm cwierhoucx inet
alleentlick rvvee evevyydeghe fijden. |
TGHEGHEVEN. Laect ABC D, de fchacu fijn vande veifchaculicke form

E F G Hinde vioer,waces af de twee fijden HE,G F , evewijdich fijn, maerd'an+
A B ¢ det

- 481 -




937

LRM) is equal to the said angle LRM, therefore the angle LSM is equal to the
angle HEF. Further the angle CSZ is equal to the angle GEF, and just as GF 1s
parallel to HE and GH to FE, thus CZ is parallel to 45 and Ca to ZS. Therefore
the quadrangle SZCa (the object quadrangle) is similar to the quadrangle EFGH,
and since W is the foot of this quadrangle SZCa or, in other words, the eye is

at the end point of the line equal to WX, erected in the point Y at right angles -

to the glass, ABCD is the image, as the lines of the figure show, which is similar
to the operation of the finding of the image in the 6th example of the 3rd section
of the abridgements. But since ABCD is the image, seen from the said eye, that
eye must also be the required eye.

CONCLUSION. Hence, given a parallel quadrilateral plane figure, which is
the image of a plane figure with which in the drawing operation the glass made
an angle equal to a given angle, the said image not having any side or line
between two angles parallel to the glass base, but the object figure having at
least two parallel sides or lines that have been or can be drawn between the
angles, we have found the eye, as required.

8th PROBLEM 14th PROPOSITION

Given a quadrilateral or multilateral plane figure, which is the image of a plane
figure with which in the drawing operation the glass made an angle equal to a
given angle, the said image not having any side or line between two angles
parallel to the glass base, but the object figure having at least two parallel sides
or lines that have been or can be drawn between the angles, while moreover the
angle which one of the sides of the given image made with the glass base in
the drawing operation is known: to find the eye.

This 14th proposition differs from the 13th in that it applies generally to all
multilateral plane figures, but on the other hand it must be known what angle
one of the lines of the image made with the glass base in the drawing operation,
which was not necessary in the 13th proposition because the glass base was found
from the given image. But since this angle often becomes known in given per-
spective drawings or pictures from some other accessory lines, which are known
to be at right angles to the glass base, the finding of the eye of such images
may be useful in practice, for which reason we will here describe it.

1st Example, of the Image of a Quadrangle
Having Only Two Parallel Sides.

SUPPOSITION. Let ABCD be the image of the figure EFGH in the floor,
whose two sides HE, GF are parallel, but the other two GH, FE non-parallel.
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dertwee G H, F E onevewijdich,en den houck D fy fchacu vanH ,en t'glasheb
int verfchacuwen rechthouckichrgheweeft opt verfchaeulick plat, ‘en evewij-
dich met 1 K,dieick hier (ify datfer int verfchacuwen deur fireckie of niet) doe .
firecken deur t'punt C fulcx dat den houck die eenighe fijdeick neem DC;int
" verfchacuwen op de glafgront maeckte,even was metten houck DC L
TBEGHEERDE: Wy moctenhetoogh vinden,

- TWERCK.

~ Ick treck D A en CB voorwaert totdatfe vergaren in"L,en deur L deoneyn.
delicke L M evewijdeghe met K l,daer naC D voorwacrttor datfe dic oneyne
delicke ontmoet, t'welck fyin M, en van Mdeur A een linitotdafe CL ont-

* moet,t' welck {yin N, voort van Etotin F G delini EO,evewijdeghe met G H:
Dit foo fijnde,A N-C D is (chacu des evewijdeghen vierhougx EO GH; Hier
af het oogh ghevonden deur het 1 voorbeelt van defen, t'welck fy ten eyndedex
linicvenan P Q, ghefteltopt punt R rechthouckich opt glas, men heeft t'be.
gheerde,wacr af tbewijs openbaer is, deur de verkeerde wercking vantvinden
derfchacuin der cortheden 3 lidts 6 voorbeelt. C

2 Voorbeelt wande cl;am cens wverfchaeulicken rechtlinich
plats oot valt, doch hebbende ten minsten na ' inbouds des
voorstels , tvvee evevvijdeghe fiiden of linien , die tuf
[fchen de boucken gheirocken (ijn of ghetrocken connen
vporden, ~ '

TGHEGHEVEN, Laet ABCDEF de fchaeu fijn vande verfchaeulicke
fomGHIKLM foot valt,doch hebbende de verdochte of ghetrocken linien
wflchende houcken M,H,en, L, evewijdich , datisM H evewijdich met L1,
en den houck A fy fchaeu van G,voott hebbe t'glas int verfchacuwen gheweett

rechthouckich opt verfchaculick plat, cn deglafgrondt evewijdich met NO,
fulex
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And let the angle D be the image of H, and let the glass have been at right angles
to the object plane figure in the drawing operation and parallel to IK, which here
(no matter whether in the drawing operation it passed through it or not) I take
to pass through the point C, so that the angle which one of the sides — I as-
sume DC ~— made with the glass base in the drawing operation was equal to
the angle DCI.

WHAT IS REQUIRED. We have to find the eye.
PROCEDURE

I produce DA and CB until they meet in L, and through L I draw the infinite
line LM parallel to KI; thereafter I produce CD until it meets that infinite line.
Let this be in M, then from M through,A I draw a line until it meets CL. Let
this be in N. Further I draw from E to FG the line EO parallel to GH. This
being so, ANCD is the image of the parallel quadrangle EOGH. When hereof
the eye has been found by the 1st example of the present proposition *), which
shall be at the end point of the line equal to PQ, erected in the point R at right
angles to the glass, we have found the required eye, the proof of which is evident
by the operation reverse to that of the finding of the image in the 6th example of
the 3rd section of the abridgements.

2nd Example, of the Image of a Rectilinear Plane Figure of Aﬁy Form,
But Having at Least, According to the Contents of the Proposition, Two Parallel
Sides or Lines That Have Been or Can Be Drawn Between the Angles.

SUPPOSITION. Let ABCDEEF be the image of the object flgure GHIKML of
any form, but havmg the auxiliary or drawn lines between the angles M, H and

1, L parallel, i.e. MH parallel to LI, and let the angle A4 be the image of G.
Further, let the glass have been at right angles to the plane figure in the drawing

*) Something is wrong in this reference. What is meant is the 7th Problem; 13th
Proposition.
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fulcx datden houck die eenighe fijde ick néem ED int verfchacuwen op de
glafgront maeckie,even was metten houck EDN, TBEGHEERDE. Wy
moeten het oogh vinden. i
) TWERCK
Wantder houck Fichaeti is van M,en Bvan H, foo treck ick F B; Sphelijes
wantden houck E fchacu is van I, en'C van I, foo treck ick E C,rwelck foo
fijnde,deviethouck F B C E, isfchacudes verfchaeulicken vierhoucx MHIL,
hebbende twee evewijdeghe fijden,daer af iet oogh gevonden deur het 1 voor.
beelt,uireckende de glafgront deur E evewijdich met N O;en dereft als intfelve
1 voorbeclr; men vindrdat oogh ten eynde der lini,neem ick evenan P Q,ghe-
fleltopt punt R rechthouckich optglas, en men heeft t'beghcerde : Waer af
t'bewi)s openbacris, TBEsLvYT. Welendedanghegeven een vierfijdich
of meerfijdich plat, dat fchacu is van een verfehaculick plar, optrwelck het glas

a

int verfchaeuwen een honck maeckte, even aneen ghegheven houck, en we-
fende de felve fchaeu fonder eenighe fijde of lini die tuflchen twee houcken
evewijdich mette glafgrontis, maer hebbende de verfchaeulicke form ten min-
ften twee evewijdeghe fijden of linien die tuffchen de houcken ghetrocken fijnt
of getrocken connen.worden,en boven dicn bekent fijnde den houck die ceni-
ghe fijdeder ghegheven fehacu int verfchacuwen op de glafgront macckic, wy
hebben het cogh ghevonden naden eyfch:
VERVOLGH,

Anghefiende fchacawen van lichamen al in platten béftaen , foo volght:
daer uyr dattet cogh van cen dier platten ghevonden fijnde deur de voorgaende
reghelen,datmen heeft het oogh des heelen lichaems(uytgenomen van fchaeu-
wendic. int verfchacuwen met haer verfchaenlicke form evewijdich waren,
want die int befonder of alleen anghefien meughen het oogh overil heb-
ben, om dafealsint glas fijnde, gheen verandering en crijghen’ deut verfetting
des ooghs) la oock van alleander omftacnde fchacuwen der verfchaeulicke for-
men by dat lichaem vervought, en t'felve angaende. Maer op dat alles noch

claerder fy,fullen daer af voorbeelt fiellen in defer voughen.
- G i TonE-
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.operation, and the glass base parallel to NO, so that the angle which one of the

sides — I assume ED — made with the glass base in, the drawing operation was
equal to the angle EDN. WHAT IS REQUIRED. We have to find the eye.

PROCEDURE

Because the vertex F is the image of Af, and B of H, I draw FB; similarly,
because the vertex E is the image of L, and C of I, I draw EC. This being so, the
quadrangle FBCE is the image of the quadrangle MHIL having two parallel
sides. When hereof the eye has been found by the 1st example by drawing the
glass base through E parallel to NO and the rest as in said 1st example, that eye
is found at the end point of the line — I take it — equal to PQ, erected in the
point R at right angles to the glass; and thus we have found the required eye, the
proof of which is evident.

CONCLUSION. Hence, given a quadrilateral or multilateral plane figure,
which is the image of a plane figure with which in the drawing operation the
glass made an angle equal to a given angle, the said image not having any side
or line between two angles parallel to the glass base, but the object figure having
at least two parallel sides or lines that have been or can be drawn between the
angles, while morcover the angle which one of the sides of the given image made
with the glass base in the drawing operation is known, we have found the eye,
as required.

SEQUEL

Since the images of solids consist entirely of plane figures, it follows that when
the eye of one of those plane figures has been found by the foregoing rules, we
have found the eye of the whole solid (except in the case of images which in
the drawing operation were parallel to their object figures, for these, when con-
sidered separately or alone, can have the eye anywhere, because, being in the glass,
they do not undergo any change when the eye is displaced), yea, also of any other
adjacent images of the figures belonging to that solid and having some connection
therewith. But in order that everything may be clearer still, we will give an
example thereof, as follows.
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- T GHEGHEVEN. Laet ABCD EFG fijn de fchaeu eens verfchaeulicken
‘viercanten pylaers, die ghelijck isanden pylaer wiens hcoghde D G,en fijde des
gronts G F,en was het glas int verfchacuwen evewijdich mettet plat asDCFG
tfichen den gront en hetdeckfel : En hecft defe fchacu in haerde fchacuwea
van drie platten als blijckt. TBEG HEERDE. Wy mocten het oogh vinden.

TWER oK.
Ick ftel my felven voor dattet, glas int teyckenen ﬁrcckte (Ufy dat den ver-
. fchacuwer dat int verfchacuwen foo mocht ghe- i K

ftelthebben of niet)deur deevewijdege vierhouck
DC F G, daerfe int verfchaeuwen evewijdich me
was, en nemende het verfchaeulick deckfel diens A B
fchacu A BCD,al oft op de vioer laghe,ick vinde /
-denr het 1 voorbeelt des 12 voorftels het ooghals cl. H
ten eynde der linieven , neemick,an HI gheftelt
opt puntK rechthouckich opt g,las, welck oogh ,
oock het oogh der heele verfchaenlicke form - |. |2
moctfijn, '

o

1 MERCK G " | .
Wy hebben int werck ghenomen dattet verfchaeuhck deckfel diens fchaen
AB CD op de vioer light:Enl volghende fulckgheftelde het oogh ghevonden:
Maerwant dat de eyghentlicke vioer niet en is, en dar ymant antbcﬂuyt moche
twijfelen,foo fullen wy daeraf verclaring doen.
Lact ABCDEFG cen viercante pylaer
fijn alfvooren , maerdeurluchtich , waerin
noch gheteyckent (ijn delinien als volght pA X
‘en CB {ijn voorighetrocken tot datfe verfa. -
men in H,en D C dieals glafgront ghenomen A
wiert, is oncyndchck voor'ghetrocken na I, A5 F
wacr op rechthouckich ghetrocken de oneyn. D
delicke H K,{y fnije D 1in L; Daer nae getroc- '
ken A Mrechthouckichop DI,en G D voort- Ss)
ghetrocken tot N, alfoo datDN even fjan - S |1, T E.
D C,daer navan Ndeur M een rechte lini tot oL
datfe H K ontmoet in O, Vooft. op het punt
H cen lini gheftelt even an (; L,en rechte. G pop "L
houckich opt plat daer de fchaen inis, heteyn” 10
de der felve is het oogh, ghelijck int voorgaen- )
de werck ghevonden wiert.’ . kY
Macr om nu te bethoonen dat dit foo wel
het waer oogh is,als het- oogh ghevonden deur *,
wercking op den eyghen vioer , foo laet ghe-
trocken worden GH, en FE voorwaert, dic e
vallen moetinH,daernaE P, evewudegc met -
FG,en commcndc PinG H,fulexdat PEFG AK
de fchaca beteyckent des’ verfchaculicken
grondtsinden eyghen vioer.
Om vandefefchacu P EF G het oogh te vinden,ick doe alf voorcn,treckende

deglaf
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SUPPOSITION. Let ABCDEFG be the image of a right quadrangular prism
which is similar to a prism whose height is DG and the side of whose base is
GF, while in the drawing operation the glass was parallel to the plane figure
DCFG between the base and the cover; then this image has in it the images of

. three plane figures, as is apparent. WHAT IS REQUIRED. We have to find the cye.

PROCEDURE

I imagine that in the drawing. operation the glass passed (no matter whether
the draughtsman put it thus in the drawing operation or not) through the parallel-

. quadramgle DCFG, to which it was parallel in the drawing operation, and taking

the image ABCD of the cover to be in the floor, I find the eye, by the 1st example
of the 12th proposition, at the end point of the line equal — I take it — to HI,
erected in the point K at right angles to the glass, which eye must also be the
eye of the whole: figure.

1st NOTE

In the procedure we have assumed the image ABCD of the cover to be in
the floor, and according to this supposition we have found the eye. But because
that is not the floor itself and because someone might doubt the solution, we
will give an explanation thereof.

Let ABCDEFG be a right quadrangular prism, as above, but transparent, in
which have also been drawn the following lines: DA and CB have been produced
until they meet in H, and DC, which was taken for the glass base, has been pro-
duced indefinitely towards I. Drawn at right angles to this is the infinite line HK;
it intersects DI in L. When thereafter AM is drawn- at right angles to DI, and
GD is produced to N so that DN be equal to DC, a straight line then being
drawn from N through M until it meets HK in O, and 2 line being erected in
the point H, equal to OL and at right angles to the plane which contains the
image, the end point of this line is the eye, as was found in the foregoing procedure.

But in order to prove that this is the true eye just as well as the eye found by

the operation in the floor itself, let GH be drawn, and let FE be produced, which

must fall in H, thereafter EP parallel to FG, P falling in GH, so that PEFG
denotes the image of the base in the floor itself.

iz
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de-glafgrondtG F voorwacrt, tot datfe HK ontmoet in Q; en P R rechthouc-
- kichopdeglafgrondt GQ, en tevcken in G Dt’punt S,alfoodat G Seven -is an
GF, daer na van Sdenr R'een lini tot datfe:H Kontmoct in T; voort opt punt
H cen lini gheftelt even an T-Q , en rechthouckich opt plar daer de fchaeu i inis,
- heteynde der felve moet openbacrhck hetoogh wefen. -

Maer dat diteynde,en r’eynde der lini na t'cerfic befluyt, alcen felve punt is,
volght daeruyt, dat T even isan O L, twelck aldus bcthoom wort: AM
voortghetrocken {ijnde, ftreckt deur P toi R fulcx dat des rechthouckigen drie-
“houcx SGR, fijde G R,evenisan D M, en G S evenan D N, deur t'werck, ¢n

daerom is dcdcrdc fiydde N M, even en CVCWI]dC"hC met S R, enhaer voortge-
trocken linienals MOen R T moeten inde twee rechthoucklghc drichouc-
ken MOL,RT Qoock evenerni cvewudxch fijn,alfoo oock moeten M L met
RQ,en vcrvolghcns ghelijck wy bethoonen wxlden OLmetTQ.

Hicruyt is oock openbaer ghenouch, datmen ¢ ‘felve oogh alfpo vinden can
deur dander twee afgaende vierhouckighefchaeuwen BEFC; A PG D,te we-
tendeur BEFC ncmcnde deoneyndclicke daer FC inisvoor gléfgrom: Maer
deur de vierhouck AP G D nemende de oncyndelicke daer G D in is veor
glafgront, want deurde felve ghevondende bovefchreven lini die op H moet
ftacn, {y fal oock even fijn met OL of T Q._Sulcx datmen uyr foodanighe vier

“ viethouckighe [chaeuwen, verkiefen mach debequaemfte daer de tuychwercke-
. licke handeling de mecefte I'ckcrheyt in heeft.

‘2 MERCK.

- Want ymantdencken niocht, waerom hier int vinden des ooghs riet bcgoﬁ
en wicrt met voorbeelden wefende de fchaca ceiipunt, lini, of dnehouck foo
fullen wy daerafdereden verclaren, welcke intghe- -
meen ghefeyt,is,datfe gheen feker cenich beluyt,macr
oneyndelicke bcﬂuvten hebben, Om tfelve breedet
" te verclaren,en cerft van ¢ punt, foo laet AB eenglas - v
fijn overaant ghefien, C een verfchaeulick punt, D 5~ 5 E R
fijn fchacu , daer nagherrocken vanCdeur Dde lini I o
CDE,en E voor oogh ghenomen, tiskennelickdat.~ = B -
tetvoor oogh van C fal meughen verftrecken: Maer-
C D Evoortghetrocken tot F, foo fal F mette felve re-
denoock voor ooghvan C mcughcn ghenomen worden, enalfoo met oncyn-
delicke ander.
‘Angaende de lini ick feghaldus; foo 'een uytcrﬁc der verfchaeulicke lini int
_glasis, tanderdacr buyten, de fchaen vanruyterfte punt datter buyten is, wort
ghcﬁcn totke felve placts des glas deur oneyndelicke vcrfcheydcn ooghen -als
boven ghefeytis, en t'ander eynde int glas wefende,
fijn fchacuen verandert van plaets niet, deut ver-
fielling des ooghs, dacrom can de fchacu van fule-
ke lini uytoneyndelicke verfcheyden plaetfen ghe.
fien worden.Om t'welck by voorbeelt te verclaren,
Lact A B r'glasfijnovercant ghelien, C Deen ver-
fchaeulicke lini,dienseen uyterfte Cint glas is, t'an-
‘deruyrerfte D daer buyten , Ehet oogh, van wdck
getrocken het firacl E D, deurborende tglas ABin -
F,als fchacuva D,en F Cis defchaca der verfchacu-

G; licke
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In order to find the eye of this image PEFG, I proceed as above, producing
the glass base GF until it meets HK in Q, drawing PR at right angles to the
glass base GQ. And in GD I mark the point § such that GS is equal to GF.
Thereafter 1 draw a line from § through R until it meets HK in T'; further I
erect in the point H a line equal to TQ and at right angles to the plane containing
the image; the end point of the latter must evidently be the eye.

But that this end point and the end point of the line according to the first
solution are one and the same point follows from the fact that TQ is equal to
OL, which is proved as follows: AM produced passes through P to R, so that the
side GR of the right-angled triangle SGR is equal to DM, and GS is equal to
DN by the procedure, and therefore the third side NM is equal and parallel
to SR, and these lines produced, viz. MO and RT, must also be equal and parallel
in the two right-angled triangles MOL, RTQ. Thus ML must also be equal and
parallel to RQ, and consequently, as we wanted to show, so must OL to TQ.

From this it is also clear enough that the eye in question can’ thus be found
from the other two receding quadrangular images BEFC, APGD, to wit from
BEFC by taking the infinite line containing FC for the glass base, but from the
quadrangle APGD by taking the infinite line containing GD for the glass base,
for when from this is found the aforesaid line that has to stand in H, it will also
be equal to OL or TQ, so that from these four quadrangular images one may
choose the most suitable, with which the mechanical operation provides the
greatest certainty. . :

2nd NOTE

Because someone might wonder why in finding the eye we did not begin with
examples in which the image is a point, line or triangle, we will explain the
reason thereof, which, generally speaking, is that they do not admit of one certain
solution, but of an infinite number of solutions. In order to explain this more
fully, first for a point, let AB be a glass seen transversely, C an object point, D
its image. When thereafter the line CDE is drawn from C through D, and E is
taken for the eye, it is evident that it may serve for the eye of C. But when CDE
is produced to F, for the same reason F may also be taken for the eye of C, and
thus with an infinite number of other points.

As regards a line, I say as follows. If one end point of the object line is in
the glass, the other outside it, the image of the end point that is outside it is
seen in the said place of the glass by an infinite number of different eyes, as has
been said above *); and if the other end point is in the glass, the image of this
does not change its place when the eye is displaced; therefore the image of such
a line can be seen from an infinite number of different places. In order to ex-
plain this by means of an example, let AB be the glass seen transversely, CD an
object line, whose one'end point C is in the glass, the other end point D outside

) p. 75 Sequel.
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Yicke D C. Maerom nu te bethoonen dat defe F C oock voor fchaen vanD ¢

- <an verflrecken gheﬁen wefende van eenander oogh dan E,foo laet D E voort.
getrocken worden tot G, welck punt G voor oogh gcnomcn,hct fictFC noch
voor {chaeu van DC, en alfoo mét oneyndelicke ander. :

Macr de verfchaenlicke lini
t'cenemacl buyten tglas fijn.
de, als necem ick A B, diens
fchacu C D, intglasE F over-
cantghefien, en G het oogh,
ick fegh dat alle punt vanghe-
daenteals H voor oogh ghe-
nomen, foo can CD fchacu
fijn van oneyndclicke ander
verfchaeulicke linien evenan
A B; want treckende van H
‘deur Cen D, twee linien als-
‘HC1,en HDK,éndaértuf
fchen vervought de linien
LM, NOevenan AB,defel-

ve L M,N O fijn opcnbacrhck verfchaeulicke linfen diens fchaen € D €n vers
volghens de fchacu C D aan eneyndelicke menichte van vcrrcheyden oogen
hcbben.

Tis wel waer dat foomen de verfchaeulicke lini thaerder ghcﬁcldc placts
gave, datmenalfdan het oogh nerghens verfetten en <an fonder verandering
det fchaeute crijghen, doch wantet felden ghebeurt dat de verfchaculicke lind
itit glas onder of by,of inde fchacu met filcke bctcyckcmng gheftelt wort, foo
e fchijnet niet dat de vinding desooghs deur fulcke manier feer begheert is.
Nochtans om hier met eente verclaren, hoemen, of fulcx ghebeurde , daerme
Jeven foude,foo lact A B fchacufijn vande verfchaeulicke C D, welcke fchacu
ABecvewi )dlch fijnde mette glafgront EF, alfoo geficn wiert docn rglas recht-
Houckich ftont op de glafgront,en ligghendede ver-
fchaculicke C Dinde vloer totdie ghegeven plaets e . . D
‘oock evewijdich van EF, endat nootfakelick deur A _
dien C D daer af evewijdeghe is. Om hiervan het . B
oogh te vinden, ick treck vande twee punten C en
D Op EF cenighc twee evewijdeghelinicnalsCE,

DF, tot op deglafgront E F, T'welck foo fijnde 1ck_. o : :
fouck hier her oogh van defe ghegheven ABFEder & B
verfchatulicke Cl DFE, nade manier des 13 voor- -

ficls;en hebt bcgheerdc '

Maer {00 de fchaeu niet évewijdich en waer mette glafgrondt, als neem
ick defc lini A B, fchaeu vande verfchaeuticke C D » onevewijdich vande
glafgrondt EF , men fal om t'oogh te vinden', aldus docn Ick treck DC en
BA voorwacrt, tot datfe inde glal'g,rondt vergaren in G (indeglafgrondi moe-
tenfc vergaren, foo t'ghegheven warachtich s, te weten A Bware {chacu te fijn
vanC D,inder voughen als vooren:) Ick treck daer na A H rechthouckich op
EF, envan Cverfchaeulick punt des fchaeus A, treck ickdeur H de oneynde-
lnckeCI S'ghelijex treck ick B K rcchthoucluch op EF,cn van D verfchacu- -
lick punt des fchaeus B, deur K delini DL, ontmoctende de. oncyndelick= C§
inL,dacrnaL Mcvcw1 jdeghe met G- D,en gherakendede glaigrontEFin M,

voozt
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it, E being the eye, from which let there be drawn the ray ED, piercing the glass
AB in F, the image of D, then FC is the image of the object line DC. But in
order to show now that this FC may also serve as the image of DC when seen
by an eye other than E, let DE be produced to G, and when this point G is
taken for the eye, it still sees FC as the image of DC, and thus with an infinite
number of other points.

But when the object line is altogether outside the glass, as — I take it — AB,
whose image is CD in the glass EF, seen transversely, G being the eye, I say that

- when any point of such a kind as H is taken for the eye; CD may be the image

of an infinite number of other object lines equal to 4B, for when from H through
C and D are drawn two lines, HCI and HDK, and the lines LM, NO, equal to
AB, are placed between these, these lines LM, NO are evidently object lines
having CD for their image, and consequently the image CD may have an infinite
multitude of different eyes.

It is indeed true that if the ob]ect line is given in position, then the eye cannot
be displaced anywhere without the image undergoing a change, but since it seldom
happens that the object line is placed in the glass below, near or in the image with
this intention, it seems that the finding of the eye in this manner is not frequently
required. Nevertheless, in order to explain here at the same time how we ought
to proceed if this happened, let AB be the image of the object line CD, which
image AB, being parallel to the glass base EF, was thus seen when the glass was
at right angles to the glass base and the line CD lay in the floor at the given
place, also parallel to EF, and such necessarily so, because CD is parallel thereto.
In order to find the eye of this, I draw from the two points C and D to EF two
parallel lines CE, DF to the glass base EF. This being so, I here find the eye of
this given ABFE of the object figure CDFE, after the manner of the 13th propo-
sition, and have found the required eye.

But if the image is not parallel to the glass base, as — I take it — the line AB
opposite, the image of the object line CD, non-parallel to the glass base EF, in
order to find the eye the following procedure has to be taken. I produce DC and
BA until they meet in the glass base in G (they have to meet in the glass base,
if the supposition is true, to wit that AB is the true image of CD, in the same
manner as above). Thereafter I draw AH at right angles to EF, and from C, the
object point of the image A, I draw through H the infinite line CI. Similarly I
draw BK at right angles to EF, and from D, the object point of the image B,
through K the line DL, meeting the infinite line CI in L; thereafter LM parallel
to GD and meeting the glass base EF in M; further I draw the infinite line MN
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- opdevloer, ent'uyterfte dierliniis
‘openbacrlick t’beghecrde oogh. =

ke M N, die gherakende in' O, dder

‘oock alfoodat P Q cven.isan M O,
. Dit foo fijnde ‘men {al opt puntQ_

" Angaende den drichouck dieheeft

VANDE VERSCHAEVWING. 79
voott de oncyndelicke M N recht-
houckich op de felve glafgront, en
G B vooiwaert tot indc oneyndelic.

na L P Qrechthouckich op de glafs
gront EF enfnyende de felvein P, -

eenlini ftellen éven an L P, enopt
glas fulcké houck makendeals t’glas

oockoneyndelicke befluyten , want
fooeen fijde inde glafgront is, dicen
verandert nict deut beweging des L
ooghs, alfoo cock en doen d'ander

. tweelinien , als foogh beweeght int _ _ I

oncyndelick firacl vande verfchaeu-

licken houckpunt deur haer fchacu,

fulcxdar de hecle fchaen des drichoucx dan fondet verandering blijft, altijt den

verfchaenlicken drichouck bedeckende, en daer me overcommende, Derghe-

lijcke is oock .te verftacn vandedrichouckdic de naefte fijde evewijdich-heeft

mette glafgrondt,om datmen int foucken des ooghs het glas dacrdeur mach

doen ftrecken, ‘ .
Macer foo de verfte fijde des verfchaeulicken drizhoucx metter glafgront eve-

wijdich waer het oogh can oock tot oneyndclicke verfcheyden plaetfen vallen,

~Om twelck by voorbeelt te verclaren; Laet AB C de fchzen fijn eens ver-

fchaculicken driehoucx ghelijck met D EF, voort is de verfte fijde A B evewij- -
dich ncem ick mette glafgront G C H, diens glasint verfchacuwen rechthouc-
kich flont opt plat det verfchaculicke form : Lact nu vant punt C ghetrocken
worden detwee linien C1,C Ken [K, fulcx dat de drichouck 1 K C ghelijck is
mct D EF: Laet daer na C I voortghetrocken wotden tot L, en C K tot M,daer

" na L M evewijdeghe met 1K en fal foo wel den drichouck LC M,als IC K, ge-

lijck fijn met DEF. Dit foo we- :
fende, tis openbacr meughelick D B
hetoogh alfoo te connen geftelt

worden, datmen de twee punten

A B (midts datmen verftac ABC

te fijn int glas rechthouckich op

de vloer) fal fien overcommen

mette twee punté 1 K, als{chaen- .

wen der felve, en faldinABC F

fijn fchaen der verfchaeulicke

1K C: Tis oock openbaer meu- 7
ghelick het oogh te connen gheftelt worden tot noch een ander plaets, alfoo
datmen de voorfchreven twee punten A, B, fal fien overcommen mette twee
punten L, M, als {chacuwen der felve, en {2l dan ABC, fijn fchaen der vere

- Khaculicke form L M C, die foo welals 1XC, ghelijck fijnde met DF E, ver-

G4 freca
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at right angles to the said glass base, and I produce GB to the infinite line MN,
meeting it in O; thereafter I draw LPQ at right angles to the glass base EF and
intersecting it in P, also so that PQ is equal to MO. This being so, in the point Q
has to be erected a line equal to LP and making with the glass the same angle as
the glass with the floor; then the end point of this line is evidently the required eye.

As regards the triangle, this also has an infinite number of solutions, for if
one side is in the glass base, this does not change when the eye moves; nor do the
other two lines when the eye moves in the infinite ray from the angle of the
object figure through its image, so that the whole image of the triangle then
remains-unchanged, always covering the object triangle and coinciding therewith.
The same is also to be understood for the triangle which has the nearest side
parallel to the glass base, because in the finding of the eye the glass may be
made to pass through it.

But if the furthest side of the ob]ect triangle is' parallel to the glass base the
eye may also fall at an infinite number of different places. In order to explain
this by means of an example, let ABC be the image of a triangle similar to DEF;
further, the furthest side AB is parallel — 1 take it — to the glass base GCH,
whose glass in the drawing operation was at right angles to the plane of the
object figure. Now let there be drawn from the point C the two lines CI, CK,
and IK so that the triangle IKC is similar to DEF. Thereafter let CI be produced
to L and CK to M; thereafter let LM be drawn parallel to IK; then the triangle
LCM as well as ICK will be similar to DEF. This being so, it is evidently possible
for the eye to be so placed that the two points A, B (provided ABC be taken
to be in the glass at right angles to the floor) will be seen to coincide with the
two points I, K, as images thereof, and ABC will then be the image of the object
triangle IKC. It is also evidently possible for the eye to be placed in yet another
place, so that the aforesaid two points A, B will be seen to coincide with the two
points L, M, as images thereof, and then ABC will be the image of the figure
IMC, and the latter as well as IKC, being similar to DFE, will each serve for the

1
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firecken elck voor ghegheven verfchaeulicke form..Sulcx dat de fchacu AB C

can ghefien worden van twee verfcheyden ooghen,en vervolghens van oneyn-
“delicke verfcheyden ooghen. o

. Sghelijex falmen oock verftaen vande drichcuck fonder eenighe evewijde-

ghe mette glafgront. Laet by voorbeelt A B C fchacu fijn eens verfchaeulicken
* - drichoucx gheiijck met D EF: Voortis de fijde A B evewijdich,rieem ick, met-
tc glafgrondt G C H,diensglasint verfchacuwen rechthouckich flont ope plat
der verfchaeulicke form. Laet nu vant punt C ghetrocken worden dé¢ twee li-
nien C LLCK, en 1 K, fulcx dat den driehouck 1K C ghelijckis met D EF ; en
fchaeu van A BC. Lactvoort op cen ander placts geteyckent worden den dric-
houck L M C, oockghelijck met DEF, maer grooter dan 1KC, en dat tot
fulcken plactsdaermende verfchaeulickelini L M can fien overcommen met
hacr fchaen A B. Dit foo wefende, de woorden der verclaring op de voorgaen-
de form ghedaen, fullen oock dienen tot defe, en fal eyntlick befloten worden
A B C fchaeu te connen fijn van oncyndelicke verfchaculicke drichoucken ge-
lijck met D EF uyt verfchcyden ooghen gheficn. T

E

F &

‘Maet foo den verfchaeulicken drichouck ghegheven waer thaerder placts:
daerfeint verfchacuwen was, {oo en valter maer een befluyt.Om van t'welck by
voorbeelt te (preken, laci den drichouck A B C-de fchaceu fijn des verfchaculic-
ken drichoucx DEC, en FG de glafgrondt, diens glas opt verfchaeulick plat
rechthouckich quam. Om hier af het oogh tevinden, ick treck van Etotinde
glafgrondt de lini E G evewijdeghe met D C,en van G deur Bde oneyndelicke
G B H,enC A voorwaert ontmoetende dic oneyndelicke in H,en deur Hde ono
eyndelicke HI evewijdege met FG,en A B voorwaert ontmoctende dieoneyn.
delickein 1,en vande twee punten H en I twee linien rechthouckich op F G, als
H Fen 1K; Dacr.nadeoneyndelicke F Levewijdeghe metDC, en KM eves
wijdeghe met E D,en gerakende F Lin M, daer na M N rechthouckich op FG,
endefelve MN treck ick voort tot O in H Ldaer na op O een linigheftelteven
an N'M en rechthouckich opt glasy Het eynde dier liniis ¢ begheerde oogh. -
" TBEREYTSEL VAN TBEWYS. lcktreck C Pevencn evewijdege met

K
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given object figure, so that the image ABC can be seen by two different eyes, and
consequently by an infinite number of different eyes. v
The same is also to be understood of a triangle without any side parallel to
the glass base. For example, let ABC be the image of a triangle similar to DEF.
Further I assume the side 4B to be parallel to the glass base GCH, whose glass
in the drawing operation was at right angles to the plane of the object figure. Let
there now be drawn from the point C the two lines CI, CK, and IK so that the
triangle IKC is similar to DEF and image of ABC. Further let there be drawn
in another place the triangle LMC, also similar to DEF, but larger than IKC,
such in the place where the line LM can be seen to coincide with its image AB.
This being so, the words of the explanation for the foregoing figure will also
serve for the present one, and finally it has to be concluded that ABC may be
the image of an infinite number of triangles similar to DEF, seen by different eyes.
But if the object triangle is given in its position, where it was in the drawing
operation, there is only one solution. To speak of this by means of an example,
let the triangle ABC be the image of the triangle DEC, and FG the glass base,
whose glass was at right angles to the plane figure. In order to find the eye
hereof, I draw from E to the glass base the line EG parallel to DC, and from G
through B the infinite line GBH, and I produce CA until it meets this infinite
line in H; and through H I draw the infinite line HI parallel to FG, and I pro-
duce AB until it meets this infinite line in I; and from the two points H and I,
I draw two lines at right angles to FG, viz. HF and IK. Thereafter I draw the
infinite line FL parallel to DC and KM parallel to ED, meeting FL in M, then
MN at right angles to FG, and I produce this MN to O in HI. When thereafter
a line is erected in O equal to NM and at right anglesto the glass, the end point -
of this line is the required eye.
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D E, voort C Ifayende G Hin Q,cn E Dmet B A voorwaert vergarende noot™
fakelick inde glafgront GF,Cwelckfy in R, ‘

Dit bereytfc! foo ghedaen fijnde,men fiet ¢cn form van gedaente als dieder
cortheden 3 lidis 6 voorbeelt alwaer blijét dat A B Q C fchacu isdes verichaeu-

licken viethoucx D E PC,en deur de verkeerde wercking van dien blijckt dattet .
oeogh moct commen als boven ghefeyt s,

¥

FAVT-

- 497 -




953

PRELIMINARY TO THE PROOF. I draw CP equal and parallel to DE,
further CI intersecting GH in Q, and I produce ED and BA which necessarily
meet in the glass base GF, which shall be in R.

PROOF

This preliminary thus having been made, we see a figure of the same kind as
that of the 6th example of the 3rd section of the abridgements, from which it
appears that ABQC is the image of the quadrangle DEPC, and from the reverse
operation it appears that the eye must come as has been said above,
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"FAVTMERCKING.

Anghefien fommighe fautenin ghegheven fchaentwendeur t'eerfte opficht,
metckelick {ijn , welcke kennisfoo wel dient om int verfchacuwen fich dacr
voor te wachtcn als om van gemaeckre fchacuwen wel te oxxdcclcn, fcofullen
wy dacr afde vx;f volghende reghelen befchrijven.

TEN 1.

Soomen bevondein gheen rechte lini te ligghen de {thacuwen van drie of
meer verlchaculicke puaten, welcke ver(chacylicke punten men weet in cen
rechie lini e ligghen,men isdeur het 1 voorfel verickerr datrer inde verfchacu-
wing ghemilt is.

TEN 32,

Wannecerwyin cenighe fchacu linien fien,dic wy weten fchacuwen te moe-

ten {ijn van verfchaeulicke evewijdeghe linien evewnjdich meuciglas, welcke

" fchacuwen nochtans metter daet nict evewijdich gherrocken en fijn ,men can

dacr uyt oirdeclen de verfchacuwing qualick ghcdacn te wefen, als verfekert
fijnde deur het 2 voorftel.

TEN ;i

Soo de fchacuwen van verfchaculicke platten diewy weten evewijdich te
moeten fijn mettet glas, nict ghelijck en waren met haer verfchaceulicke form,
tfy datfebeftaen in rechte of cromme linien, men weer datter ghemift is dcut
het bovefchreven 2 voorftel.

TEN 4

Alswyin eenighe fchaeulinien fien , die wy weten {¢chaecuwen te moeten
fijn van verfchaculicke evewijdeghe linien onevewijdich metter glas, welcke
fchacuwen voortghetrocken wefende, nochrans nietin een felve punten ver-

garen,men can dacr uyt oirdeelen de vc:fchaeuwmg qualick ghedacn te wefen,
wacr af t'bewijs beftacrint 3 voorficl.

TEN. s.

Alswyineenighe fchacu linien fien,die wy weten fchacuwen te moeten fijn
van verfcheyden partien van verfchaeulicke evewijdeghe linicn,dic mette vioce
oock evewijdich fijn,macr mettet glas onevewijdich,en d’cen pamc onevew:;-
dich van d‘andcr : Soo aldefaempunten diet verfcheyden partien, niet in een
rechte linicn vielen,men can daeruyt oirdeelen de verichacuwing qualick ghe.
dacntewefen,waer af doitfaeck blijcke int 4 voorfiel,
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'DETECTION OF ERRORS

Since some errors in given images are noticeable at the first glance, we will
describe for this the five following rules (which knowledge is useful, both
for avoiding such errors in perspective drawing and for rightly evaluating already
drawn images).

1.

If we find that the images of three or more object points, which are known to
be in a straight line, are not in a straight line, we can be sure, by the 1st propo-
sition, that an error has been made in the drawing operation.

2.

If in an image we see lines which we know must be the images of parallel
lines parallel to the glass, which images nevertheless have not in actual fact been
drawn parallel, we can infer from it that the drawing has been performed in a
defective manner, of which we are sure by the 2nd proposition.

. 3.

If the images of plane figures which we know must be parallel to the glass are
not similar to the object figures, no matter whether they consist of straight or
curved lines, we know by the aforesaid 2nd proposition that an error has been
made.

4.

If in an image we see lines which we know must be the images of parallel
lines non-parallel to the glass, which images, when produced, nevertheless do not
meet in the same point, we can infer from it that the drawing has been performed
in a defective manner, the proof of which is formed by the 3rd proposition.

5.

If in an image we see lines which we know must be the images of different
sets of parallel lines, which are also parallel to the floor, but non-parallel to the
glass, while one set is non-parallel to the other; if all the meeting points of those
different sets do not fall in a straight line, we can infer from it that the drawing
has been performed in a defective manner, the cause of which is apparent from
the 4th proposition,
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6 Hoofrstick wande volcommen ﬁav&{giﬂg der car_sz.

Eutclicke meeftersin dadclick verfchacuwen , houdent dacr voor, datmen
int verfchacuwen niet heel volcomelick en moet navolghen de rcghclcn defer
. conft, maer fomwijllen watbehaghelicker voor t'oogh ftellen dat teghendere-
ghel gact: Gheven dacraf voosbeelt , fegghende dat als ymant flaet voor en, by
t'middel van een langheghevel met pylarcn van t'een eynde tottetander, de py-
laren dic int middel fijn, fullen haerint geficht veel wijder van malcander ver-
thooncn, dan die pabyde cyndcn ftacn , nochrans, fegghen fy, en moetmen
int verfchacuwen fulcke fchijn niet vo]ghcn mact foodamghc pylaren aleve-
wijt van malcander fetten, na deghemeene manier diemen in fulcke gheteye-
kende fchacuwen dcurgaens fiet onderhouden te fijn, wantfooment'verkeerde
dede, te weten datmen die pylaren onevewijdich fielde ghelijckfe verfchijnen,
tfoude onbehaeghlicke verfchaeuwing fijn. Maer al dit is ghemift, uyt oirfaeck
dat fulcke pylaren inde fchaeu alevewijt van malcander gheftelt wefende, en
tnatuetlick oogh oock t'fijnder plaets, foo crijghenfe van felfs de behoitlicke
fchijnbaer nacrdering dic de ware verfchaculicke pylaré fchijnbacrlick crijgen.
- Maerom hier af by voorbeelt noch daerder te fpreken, lact de ondergefielde
punté wiché A cn B, beteyckenen degionden der voorfchrevé verfchaculicks

A D F @ ® B
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APPENDIX
6TH CHAPTER, OF THE PERFECT APPLICATION OF THE ART

Several experts in practical perspective drawing consider that in perspective
drawing one should not follow the rules of this art quite perfectly, but sometimes
give a mote pleasant display, though it be contrary to the rule. They give an
example thereof, saying that if a man stands in front and near the middle of a
long facade with columns from one end to the other, the columns in the
middle will appear to the eye to be much further apart than those near the ends;
nevertheless, they say, in drawing the perspective image one should not imitate
this appearance, but put all such columns equally far apart, according to the
common manner which is generally seen to be adhered to in such drawn images,
for if one did the reverse, to wit, if one put those columns not equally far apart,
-as they appear to be, this would be an unpleasant perspective. But all this is
wrong, because when such columns are all put equally far apart in the image
and the natural eye is also in its proper place, they will automatically get the
right apparent distance under which the actual columns appear.

But to make this even clearer by means of an example, let the points between
A and B given below denote the bases of the aforesaid columns in the front
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_ pylaren inde voorghevel van een ghefticht,en het oogh voor Ymiddc! van dica
fy C,welck oogh d'uyterfte pylarenals Aen D, of Ben E, malcander Khijn-
baerlick veel naerder fien fal dan de middelfte pylaren als FenG ,uyt oirfacck
datden houck A C D, of B CE, vecl cleender isdan den houck F CG. Taetnu
ghetrocken worden delini H 1, alsglas evewijdich mette rye der pylaren A B,
en fnyende de linien dieder firecken van C totie pylaren ter plaeifen alfmen ﬁcr
teweten AC,DC,FC,GC, EC,BCindepuntenK,I,M,N,O,P,en fullen
dic gemeene focenindelini H I als fchacuwen der pylar,cn,al cvcwiit van mal-
cander vallen,ghelijck de verfchaculicke pylaten tufichen A en B. Dit foo we-
fende, men fictdatde pylaren die tufichen H en 1alfoo evewijt van malcander
ftaen, hacr behoorlicke fchijnbaer naerdering crijghen van C gheficn, want
KCLofA C Disalcen felven houck, alfoo oockisM CNof FCG , {ghelijcx
OCPofECB:Sulx datde verfchaeuwcrs in foodanighe felling der pylaren
tufichen H en 1 al evewijt van malcander , teghen de reghel der verfchacuwing
nicten doen, ghelijckfy felfsmeynen , macrmoet alfooghedaen fijn om vol-
comelick te vc;fchacuwcn.

Tiswelfoo datmen fomwijlen fchacuwen fiet,als van menfchen, gedierten,
en derghelijcke, diedeur een vrye hanttreck behaechlicker ghedaenfijnals an-
der deur moeylicke teyckening nae reghclen der verfchacuwing ghewroch;

- Maer dat heeft een ander befcheyt, deurdien fulcke linien d’een d’ander foo niet.
en befchamen , ghelijck wel doen evewijdeghe linien in gheftichten , wantof
cen peert {ijn voct cen duym hoogherof leegher ophcfx of dat cen menfch ecn

- duym meer of min bo&, dacr en valt foo feker oirdeel niet op hoet eyghentlick
wefen moct,

Merckt oock dat ghelijck boochfche linien van ghedierten , behaeghlicker
cn lichter gheteyckent worden deureen vrye handitreck van cenen diet wel
ghelcert heeft,dan deur vinding van veel punten, alfooworden ter contrari in

. eyckening van gheflichten, rechte linien (waerin de verfchaeuwing van ghe-
flichten meeft beftaet) bequamer en fuyverderghetrocken langs een regel, dan
dcur cen viye handmcck

7 HooftSlick want glm.

* Ick heb erghensghelefen , en datnamijn befte onthoudtin uﬂbm Durer,
ahvacr hy willende verclaren wat eyghentlicke verfchacuwing is, feght datmen
de verfchaeulicke facck foude fien denr een plat glas, én fich inbeclden dat. 1ge-
nemen 0o intglas fiet, daerin ghefchildertis , want dats de ware volcomen
{chaew ghefien vant oogh opdie placts. Defe bcfchruvmg der fchacu (welcke
ons hier vooren beweeghde een glas te bepalen) heeft fijn VORSTELICKE
GHEN A DE foobequacm ghedocht dat hy fulcke fchaeu niet alleenin ecn
glas en heeft willen bedencken, maer dadelick daer in teyckenen , doendetot
dien cyndc bereyden een glas, mdcr voughen alsde byghevoughde form an-
wijtt,alwaer A Betglas bedict (twelck was U'glas van een groote criftalijne fpie.
ghel) draeyende op de carniere B, om dat foo recht of fcheef te fellen alfmen
wil, en wort vaft ghemaeckt mettet {chroefken C: T'gactken daermen deur fice
is D t'welcmen naerder en verder vant glascan fchuijven,en dat hechten mettet
fchroefken E: T'glascan cock hoogher en legher gheftelt wosden, en dan vaft
ghcmacckt mettet fchroefken F. -
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fagade of a building and let the eye in front of the middle of this be C, which
eye will see the.extreme columns A and D or B and E apparently much nearer
to one another than the ‘central columns F and G, because the angle ACD ot BCE
is much smaller than the angle FCG. Let there now be drawn the line HI for the
glass, parallel to the row of the columns AB and intersecting the lines extending
from C to the columns in the places seen, to wit AC, DC, FC, GC, EC, BC, in
the points K, L, M, N, O, P; then these common intersections in the line HI (the
images of the columns) will all be equally far apart, like the columns between
A and B. This being so, it is seen that the columns which between H and I are
equally far apart get their right apparent distance, as seen from C, for KCL or
ACD is all the same angle, and so is MCN or FCG, and likewise OCP or ECB,
so that the draughtsmen do not act contrary to the rule of perspective in putting
all the columns between H and I thus equally far apart, as they themselves think,
but it has to be done in this way in order to draw a,perfect image.

It is indeed true that we sometimes see perspective images, such as of men,
animals, and the like, which have been done more pleasantly by a free stroke
of the hand than other images which have been wrought by laborious drawing
in accordance with the rules of perspective. But this has another explanation,
because with such lines one does not put the other as much to shame as do the
parallel lines in buildings, for when a horse lifts its foot an inch higher ot lower,
or when a man stoops an ich more or less, it cannot be judged with such
certainty how it really ought to be.

Note also that whereas curved lines of animals are drawn more pleasantly
and easily by a free stroke of the hand of one who has learned it well than by
the finding of many points, in the drawing of buildings straight lines (of which
a perspective image of buildings mostly consists) are drawn more conveniently
and accurately along a ruler than by a free stroke of the hand.

7TH CHAPTER, OF THE GLASS

I have read somewhere, and if I remember rightly: in Albert Direr 19), how,
wishing to explain what perspective proper is, he says that one ought to see the
object figure through a plane glass and imagine that what one thus sees in the
glass is painted on it, for that is the true perfect image seen by the eye in that
place. This description of the image (which induced us herebefore to define a
glass) appeared so suitable to his PRINCELY GRACE that he wanted not only
to imagine such an image in a glass, but also to actually draw it therein, and to
this end had a glass made in the way shown in the annexed figure, where A
denotes the glass (which was the glass of a large crystal mirror), pivoting about
the hinge B, so that it may be put as straight or inclined as desired, and fixed
by means of the small screw C. The hole through which one may look is D, which
can be pushed nearer to and further away from the glass and be fixed with the
small screw E. The glass may also be set higher or lower and then be fixed with
the small screw F.

19) In A, Diiter, Unterweysung der Messung (1525), see footnote 17) of the Introduction,
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VANDE.

Defe ghedaente vantglas
{waer me fijn VORSTE-
LICKE GENA DE fchaeu-
wen teyckende {0 van men-
fchen als anders, fulcx dat
fchijnt mette waerheyt te
mcughen ghefeyt worden,
dat ftanden vanmenfchen
nict meugelick en fijn uyter
oogh fonder glas, foo vol-
comelick gheteyckent 1e
worden) hebben wy willen
befchrijven,op datfo ymant
totder ghelijcke begeerich
waer,dit tot voorbeelt mach
nemen, verbeterende U'gene
hy hier in noch bequamer
mocht vinden , om- dattet
tot g:ondclxcke kennis der
verlchaeuwing voorderlick
is. Ick achie dauer fijn
VORSTELICKE GHE-
N A D E ghcholpen heeftom
te mescken en verbereren
eticlicke onvolcomenthe-
den dicin mijn ¢crfte be-
_ grijp defer verfchacuwing
waren : Als onder andesen
- de ghemeenc regel der vin-
ding des ooghs van ver-
fchaeulicke formen diet’glas

noch met fijde noch met .

punt gheraken ; t'welck wy
cerft alswat duyfters onge.
roert ghclatcn hadden.
Voort ift ghsbcurt dat
wy.inde vinding des ooghs
ctelicke voorfiellen be-

fchieven hadden,waerinde”

vetfchaeulicke form als gé-
gheven by haer ghegheven
fchaeu , gheftelt was ghe-

VERSCHAEVWING. 89

!

B O L T

I T O I O 1 IR R T
- b 5

lijckfe int verfchaeuwen gheftaen hadde, deut t'ivelck her vinden des ooghs
lichter viel: Dochfijn VORSTELICK E G 4HEN A DE defacck grondelicker
infiende , feyde hier in onvolcommentheyt te weéfen-, omdat ons fulex inde”
*daet nieten ontmoet, wantmen inde fchilderijen foodanighe verfchaenlic. Pras;
kc forncn by de fchacuwcn t"hacrder plaets niet en teyckent,
" T'welckwy ficnde in reden gegront te wefen, Lebben die voorftellen veran-
- dert,en in die plactsander gheftelt fulcke als hicr vooren te fien is.
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We wanted to describe this form of the glass (by means of which his
PRINCELY GRACE drew perspective images both of men and of other things
in such a way that it seems it may be said in truth that postures of men cannot
possibly be drawn so perfectly at sight, without a glass) in order that, if anyone
should be desirous of doing similarly, he may take this for example, improving
it by anything more suitable that he may find in this respect, because it promotes
a thorough knowledge of perpective. I consider it has helped his PRINCELY
GRACE to perceive and correct several imperfections that were present in my
first conception of this perspective, such as, among other things, the general
rule of the finding of the eye of object figures which have neither a side nor a
point in the glass, which we had first left untouched, as being obscure. ~

Further it happened that in the finding of the eye we had described several
propositions in which the object figure had been put as given beside its given
image, as it had stood in the projection, by which means the finding of the eye
was easier. But his PRINCELY GRACE, understanding the matter more
thoroughly, said that here was an imperfection, because in practice we do not
meet with this, for in paintings such object figutes are not drawn beside the
images in their places.

And since we saw that this was reasonable, we changed those propositions and
replaced them by others such as are to be seen herebefore.
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Homologa
laera.

90 - ANHANG
& Hoofistick van £vinden der [chaenvwen deur ghetalen.

Alfoofijn VORrRsTEL1cKE GHE NA DE verdocht hadde meughelick te
fijn,datmen deur ghegheven bekende ghetalen van cen verfchaeulicke form,
foudc connen fegghen hoegroot dat fullen vallen de fijden en houcken van
haer fchaeu: Soo fullen wy,om datret tot defe * ftof dient,en mijns wetens cen
onghehoorde nicuwe manicr van rekening is cemgcvcorbccldcu befchrijven
byiune VORSTELICKE GHENADE bcrekentalsvolght

TGHEGHEVEN. Lact A B C Deen verfchaculick viercant fijn inde vloer,
hebbendeelcke fijde van 2 voet,ende (ijde D C voornighetrocken 1ot E, alfo dat
C Edoct 3 voet: Daer na van E ghetrocken rechthouckich op D E delini EF

~ van 4 voet,, foobeteyckenit F de voet , waer op verdocht wort cen fienderlijn

rechthouckich op de vioer van s voet, en t'glas fireckiedeur D C rechthouckich
opdevloer. TBEGHEERDE. Menwil weten hoelanckelck van d’ander drie
fijden der fchacuwen (al vallen , merte grootheyt der viethoucken , oock hoe
verrede weeevewijdeghe ﬁ;dcn van malcanderen fijn.

TBEREYTSEL. Op dattet ghedacht int werck ecn gront heb om opte
fteunen, foo firllen wy tot dien eynde defe ghereetfchap maken: Lact F E voot-
waert ghctrockcn worden tot G,alfvo dat E G als fiendermaet,doe de 5 ghege-
ven Voeten der fienderlijng Dacr nafyg ghetrocken D G,C G, A F,{nyende DE
in H; Daerna H I rechthouckichop D E,en ghcrakcndc DGinl, DaernalX
cvcwi jdeghe met DE, envallendeK in C G,voort KN rechthouckich opDE.
Dit foowefende,de vierhouck I ¥. D, fal fchacu fijn des verfchaculicken vier-
houcx ABCD, daer af wy mocten vinden de langde der fijden cn groot-

‘heytder houckén, oock mede delini 1 H,alslangde tufichen de twee evewijdes

ghe fijden I K, D C:Daer na fijn A Ben | Kvoortghetrocken tot Len M,ghes
rakende mete felve punten L, M de lini F G.
TWERCK.

Anghefien LF evewijdeghe is met A D,en A L met D H,foo moct
den drichouck A LF gelijck fijn mettendrichouck A DH en haer

* lijckftandighe fijden everedenich. Dacxom fcgh ickFL's 6, geeft

LA s,watA D21Comt DH -
Dicghcrrockenvan DE § bh)ﬁ voor H Edatsoock voor [ M 3r
DEs ghccﬁ EG s wat I M 3 tweede in d’oirden comt voor MG 3
Dic ghetrocken van G E g blij jft voor M E, dats oock voor K N,en de

bubhgcrdc IH 3
GEj,gheeft EC3,watMG 3+ 2 derdein d'oirden? comt voor MK z

Die ghetrocken vanIM 35 * derde n d'oirden blijft voor de begheet-
de IK 1-

Dedrichouck TH D heeft drie bekende palen, te weten I H vierdein :
d'oirden, D Heetfte in d'oirden,en den houck I HD recht. Hier me

. ghefochtd’ander drie onbekende palen, worden bevonden deur
het s voorftel derplatte drichoucken te weten de begheerde fij-

de 1D vy
Denbegheerden houckID H 45 tr.
Endenhouck DIH -t 45t
Dacr toe vergaertden houck H 1K go tr, comt voor den begheerden -

houck DIK 135tr.
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8TH CHAPTER, OF THE FINDING OF THE IMAGES BY MEANS
) OF NUMBERS
Since his PRINCELY GRACE thought it possible that by means of given
known values of an object figure one should be able to say how great will be
the sides and angles of its image, we will, because it is useful for this subject
matter and to my knowledge is a new method of calculation not yet heatd of,
describe a few examples calculated by his PRINCELY GRACE as follows.
SUPPOSITION. Let ABCD be a square in the floor, each side of which is 2
feet, and let the side DC be produced to E so that CE is 3 feet. When there-
after from E the line EF of 4 feet is drawn perpendicular to DE, F denotes the
foot, on which is imagined an observer’s line at right angles to the floor, of 5
feet, while the glass passed through DC at right angles to the floor. WHAT
IS REQUIRED. It is required to know how long each of the other three sides of
the images will be, as also the magnitude of the quadrangles, also how far apart
the two parallel sides are.
PRELIMINARY. In order that our thought may have a foundation in the con-
struction on which to base itself, we shall make the following preparations: Let
FE be produced to- G so that EG, as observer's measure, be the given 5 feet of
the observer’s line. Thereafter let there be drawn DG, CG, AF, intersecting DE
in H; then HI at right angles to DE and meeting DG in I; thereafter IK parallel
to DE, K falling in CG; further KN at right angles to DE. This being so, the
quadrangle IKCD will be the image of the quadrangle ABCD, of which we have
to find the length of the sides and magnitude of the angles, also the line IH,
the length between the two parallel sides IK, DC. Thereafter AB and IK have
been produced to L and M, meeting the line FG in these points L, M.

PROCEDURE

Since LF is parallel to AD and AL to DH, the triangle ALF must be similar
to the triangle ADH, and its homologous sides must be proportional to those of
the latter. Therefore I say:

FL (6) gives LA *(5); what does AD (2) give? This gives for DH 12/,
When this is subtracted from DE (5), there remains for HE, i.e. also

for IM 314
DE (5) gives EG (5); what does IM (31/3), the second in the list,

give? This gives-for MG 31/g
When this is subtracted from GE (5), there remains for ME, i.e. also

for KN and the required 1H 12/4
GE (5) gives EC (3); what does MG (31/3), the third in the list, give?

This gives for MK 2
When this is subtracted from IM (31/3), the third in the list, there re-

mains for the required IK A 11/q
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VANDE VERSCHAEVWING. o1

GE s, gheeft EC 3, wat K N r}vierde in d'oirden comt voor NC A

Dedrichouck KN C heeft drie bekende palente weren KN 12 vier-
dein d'oitden, N C 1 ¢lfde in d'orden, en den houck K N C'recht:
Hierme gcfocht dandcr driconbekende palen , worden bevonden
deur het 5 voorftcl der plarte drichoucken , tewetende begheerde

fijde CK van v i;. _
" Enden houck KC N sotr. 2@, dxe ghetrocken van 18o1r. bh)ft voor
den beghcerden houck KCD © I120tr.58.
En denhouck NK Cvan jotr.58 ®, die ghetrocken vanden houck
1K Ngotr. blijft voor den begheerdenhouck IKC, 59182,
' G - )
A B A )
I .
K
D H\C N B
| B

DeEs VERSCAEVWINGS
EYNDE
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The triangle IHD has three known terms, to wit /H, the fourth in the
list, DH, the first in the list, and the angle JHD, which is right. When
the other three unknown terms are sought herewith, they are found by

4

the Sth proposition of plane triangles, to wit the required side ID is

The required angle IDH

And the angle DIH

When to this is added the angle HIK (90°), the required angle DIK
becomes

GE (5) gives EC (3); what does KN (12/3), the fourth in the list, give?
This gives for NC

The triangle KNC has three known terms, to wit KN (12/3), the fourth
in the list, NC (1), the eleventh in the list, and the angle KNC, which
is right.

Wh§1 the other three unknown terms are sought herewith, they are found

by the 5th proposition of plane triangles, to wit, the required side CK is

And the angle KCN is 59°2’; when this is subtracted from 180°, there
remains for the required angle KCD

And the angle NKC is 30°58’; when this is subtracted from the angle
IKN (90°), there remains for the required angle IKC

END OF PERSPECTIVE.

- 510 -

965

A/50

45°
45°

135°

Ver

9

120°58’

5902’




- 511 -



967

INDEX

abridgements (perspective), 869 ff

absurd number, 460, 533, 738

ABU KAMIL, 470

ADRIAEN ANTHONISZ, 3

ADRIANUS ROMANUS, 474, 767

aem, 383

aestimatio ficta, 645

» vera, 645

ALBERTI, L. B., 787, 788, 78¢

ALEXANDROV, ‘A D., 12§

Algebra, 329, 463, 549, 681 682

ALHAZEN, 786, 789, 790

Aliza, 473, 618

AL-KASHI, 385

AL-KHWARIZMI, 464, 467, 468, 470, 474,
586, 598, 6o8

ALLENT, A., 382

Almagest, see PTOLEMY

Amasias, 470, 475, 594

ANTHEMIUS, 765

AP(P)IANUS, P., 23, 378, 751

APOLLONIUS, 121, 129, 765

application of areas, 465 .

ARCHIBALD, R. C., 17, 24, 123, 124, 380,
384,751

Archimidean spiral, 765, 767

ARCHIMEDES, 6, 7, 121, 126, 128, 129,
298, 299, 303, 311, 323, 325, 327, 733,

s 797
Athxtectm'e ( Htgu'bau) 785, 801
astrolabe, 773
astrologer 393
astronomical computations, 393
aulne, 383

Babylonians, 18

BALDI, 13, 14

BALL, W, W, R., I31
BARBARO, D., 128, 789
BARENDTZ. W., §

BARNARD, F. P., 373
BAROZZI, F., 766

BAROZZI DA VIGNOLA, J., 789
BARTJES, W., 8

BAS,F.DE, 135

BAULDE, D., 480

Bauhiitten, 788
BEECKMAN,I., 8, 801
beghin, 401, 404, 754
beginning, 460, 500, 514
BENEDETTI, G. B., 123, 767, 78¢9
BERTIE, F., 480

BEYER, J. H., 379, 380
BIGOURDAN, G., 383, 384
binomial, 540, 714 f, 723
s sconjoing, 544
» disjoint, 544
BION, N., 429
BLAEU, W.J., 8
BLAGRAVE, J., 383
BLASCHKE, W., 12§
BLOMFIELD, R., 382
BOETHIUS, 122, 547, 548
BOMBELLI, R., §, 128, 377, 459, 460, 462,
471, 473, 474 527 539, 586, 617, 619
BONCOMPAGNI, B., 14
BONFILS, E., 375
BORDA, 384
BORTOLOTTL, E., 128, 377, 402, 471, 472
BOSMANS, H., 14, 19, 23, 377, 385, 459,
463, 474, 648, 656, 737, 740, 756
BRAHE, T., 76
BRAUNMUHL, A, V., 374, 751 ff
BRESSIEU, M., 752, 753 _
BRIGGS, H., 23, 380, 381, 382, 384
BROERSZ, C. J., 23
BROESSOON, 23
BRUCKNER, M., 128
BRUNELLESCHI, F., 787
BURGI, J., 379, 380
bulwark, 811
BURGER, C. P., 373

CAJORI, F., 374, 377, 380, 382, 385, 472,
711

CALLET, 384

CALVERT, H. R., 383

CALVIN, J., 387

Calvinism, 22

CAMPANUS, J., 533, 534, 535 -

CANTOR, M., 14, 20, 374, 379, 472, 751,
768,789 ‘

CARAVAGGIO, M. A., 788

CARDAN, J., sce CARDANO

CARDANO, G., §, 17, 123, 471, 472, 473,
474, 476, 586, 594, 612, 617, 625,645,

650, 667, 677, 767
CARDANO’s solution of the cubic

equauon 4718
CARDANO’s transformation methods
472,629 3
casus irreducibilis, 5, 473, 617, 618 6:94 :
catoptrics, 785, 790, 791,807 7 -,
census, 468 )

1
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center of vision, 815

CERCEAU, JACQUES DU, 789

CEULEN, L. V., 3, 7, 21, 23, 476, 736, 737,
740, 751, 764, 767

C.G.S. system, 384

CHARLEMAGNE, 383

CHARLES THE BALD, 383

CHOISY, A., 787

chord, see tables

circle (perspective), gos

circumferentor, 765

CITTERT, P. H. V., 429

CLAES PIETERSZ., 3

CLAVIUS, C., 6, 121, 122, 123, 124, 125,
168, 169, 172, 173, 180, 181, 306, 307,
378, 379, 380, 459, 752, 753, 754, 755,
765,817

COIGNET, M., 15, 23, 379

COLEN, COLLEN, $¢¢ CEULEN

COMMANDINO, F., 6, 7, 121, 123, 126, 129,
785, 789, 817

commencement, see beghin

complex numbers, 460, 472, 475,617

conic section, 9og

continuum, 460, 501, 502, 76§

COOLIDGE, J. L., 766, 788

COPERNICUS, N., 752, 766

COPHART, F., 127, 224, 22§

cosa, 509, 681

Coss, 377, 461

cossist, 463, 471

COUSIN, J., 789

COXETER, H. §. M., 128

" CRANMER,T., 387

CREMONA, L., 703

croix des mathématiciens, 712 ff
., rectangulaire, 429

cross-staff, 429

CRUYNINGHEN, M. V., 133, 134, 13§

CUNDRY-ROLLETT, 131

DANTI, E., 786, 789

DA VINCI, L., 788

DAVIS, C.B., 15, 19

decimal notation, 373 ff, 766
» - point, 380, 382 :

DE DECKER, E., 8, 23, 24, 378, 381, 382,
755

DEE, J., 123

DEIDIER, 382 .

DEL MONTE, G., 8, 764, 765, 773, 775,
779, 785, 789, 790, 791 -

DE MOIVRE, A., 619

denominator, 517.

DEPAU, R., 385

derivative, 521, 677

DESCARTES, R., §, 8, 461, 583

detection of errors (perspective), 95

Dialectike, 447
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DICKSON, L, E., 562

dignity, 517

dime numbers, 401, 407

DIOCLES, 129

DIOPHANT, DIOPHANTOS, 459, 467, 476,
497,499, 501, 586

diopter, 765

dioptrics, 807

discounting, 20, 22

distance point, 789

division of angle, 384

dixme, 382

docid, 510

DODOENS, R., 378

Dou, J.P., 8,382,399

DOUCET, R., I§

drawing of curves, 771 ff

DURER, A., 6, 121, 124, 125, 126, 222, 223,
766, 788, 789, 790, 791, 959 S

DU CERCEAU, J., 789

DUMORTIER, 382

DIJKSTERHUIS, E. J., 129, 385, 461, 467,
476, 792, 793

Eertclootschrift, 801
EHRENBERG, R., I§
ellipse, 765, 766, 773, 777, 791
ENRIQUES, F., 470
equation, I’ Arithmétique passim
, arbitrary degree, 745
, biquadratic, 649 f, 686
, cubic, 612 ff, 684, 745

» > quadratic, 504 ff

. ,theory of, 463
équerre d’arpenteur, 429
ERATOSTHENES, 129, 767
EUCLID, passim
EULER, L., 382,619, 751
EUTOCIUS, 6, 128, 129, 130, 302, 303, 734,

767

EVANS, A., 13
exponent, 517, 568
exponential notation, 462, 471
extraction of roots, 580
EYCKE, S. V. D., 21
cye, 789) 790, 815) 819 '
finding of the, 911 ff

»
£

”»

F10)

false position, see rule of -

FASOLA, G. N., 788

FAVRE, A,, 383

FERRARI, L., §, 123, 473, 518, §86, 650,
767 :

FERRO, §. DEL, 472, 586

FINK, T., 752, 753

floor, 781, 815§

floor-line glass point, 817

FLORIDO, §86

FQIX, F. DE, 128




foot, 815
' foreshortenmg,s 787 -
fortification, 785, 790, 801, 807, 809, 811
FRANCESCHI, P, DEI, 788 - :
FREART DE CHANTELOU, R. , 786 .
FRIEDLEIN, G., 766
FUGGER, 13, 1§

GALILEI, G., 785
GANDZ, S., 375
GAUSS, C. F., 475
GECHAUFF, TH., S¢€ VENATORIUS
GELLIBRAND, H., 384
GEMMA FRISIUS, 751
gettons, 373
GILBERT, Ph., 474, 740
GINSBURG, J., 375,378, 379
GIRARD, A., 19, 378, 382, 459, 472, 4755
674, 740, 751, 756, 792
GIROLAMO DI PIERO, 14 -
GLAISHER, J. W. L., 380
glass, 791, 803, 817
, base, 817
,» ground, 791
. (for drawing 1mages) 959, 961
gnomon 469, 598
GOUGEON, L., 382
GOVI, G., 786
grand parti, 15
grandeur, 502 o )
GRAVELAAR, N. L. W. A,, 121, 380,. 472,
629,751, 768 IR
GRAVESANDE, W. J.’S, 793
greatest common divisor of two polyno-
mials, 462, 577
'GREGORY XIII, 459 .
GROOT, }. C. DE, 3, 480, 7;6
GROTIUS, H., 3
ground lme 789, 791, 817
» plane 791, 801, 807, 81}
GUIDO UBALDUS, sce DELMONTE . -
GUNTER, R, T., 765, 766
GUNTHER, S., 128, 751

HAAFTEN, M. V., 20, 21, 23 381,385
HARDY, G. M., 377~

HEATH, T. L. passn‘n

HEIBERG, J. L., 129, 706, 786

HENRI 1I, kmg of France, 15, 26, 27, 383

HERON, 120, 130, 300, 301, 467, 723, 765,
767

HILBERT, D., 765

Hindu-Arabic numerals, 4, 373, 381

HOBBE JACOBSZ., 23

HOECK, G. V. d., 23

HOLT, E. G., 788

HOLTZMANN, W., 459

homologous terms, 161

bomology, 790, 791

HONDIUS, H., 792

969

HONDIUS, J., 8"

HOPE-JONES, W., 767

HUGEL, L. F. J.; 786. . R
HUNRATH, K. 376 380 o
HUYGENS,CHR 8, 384,792 i
Huysbhou, see Artbztectu_re

IBN AL-HAITHAM, 786 ~
ichnography, 787, 8o1
1mage 815 a
images by means of numbcrs 963
imaginaries, 463, 473, 617, 618 619
incommensurable quantltlcs 529, .533,
712 ff, 723 ff B
interest, compound, 21 ff, ;z ff
detnmcntal 20 ff 33 ff
, profitable, 20 ff, 33 ft
» »simple, 20ff, 33 ¥
irrationals 4,459,533, 738"
IVINS, W. M., 789

»

JAMNITZER, W., 128
JONG, C. DE,. 767
JOVE, M., 19

KARPINSKI, L. C., 8, 373, 375, 78, 464,
468, 469, 470 : s

KASIR, D. S., 472 -

KEPLER, J., 7, 125, 126 127,379

KERN, G. J., 788~ .

KIELY, E., 765 L :

KUENINCXBERGE 1. V., see REGIOMONTA-
NUS . N

. LANSBERGEN, PH. V., 8;75'1,-752, 753, 756

LAPLACE, P. §,, 384
law of cosines, 753, 754, 755

» Slnes 755

LAZARD, 382

LEIBNIZ, G. W., 14, 765
LEONARDO DA vmcx 788
LEONARDO OF PISA, 14, 17, 123, 124
linea terrea, 789 ..
logarithms, 756
LONDE, DELA, 382

LORIA, G-, 472, 789, 790, 791 795
loxodtome, 7,9 ° .

LYTE, H., 378, 383,

MACDONALD, W. R., 38T
MAGINI, A., 379

magnitude; 502 .
MAHOMED OF BAGDAD, 123
MANITIUS, K., 374, 766
MARLO, MAROLOIS $.,.8, 792
MASACCIO, T. 787 .
MASTERSON, T., 23, 374
Mathematical T beses, 536, 738
MAUPIN, G., 474
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MAURICE, PRINCE OF ORANGE, 3,:7, ‘8,
379, 751, 756, 767, 768, 769, 785, 791,
792, 795, 801, 811, 829; 959,:960, 963" -

MAUTZ, 0., 379 _

MAZINGHI, A., 14+

mazzocchio, 787

mean propottional, 567, 724

mechanical operation, 790, 839, 845, 847

MEDICI, 13

meetmg line, 817

. point, 817

MEHMKE, R., 384

MENELAOS; 755"

MENGER, K., 6

'MENNHER, V., X§, 23

MERCATOR, R.,'Q ~

METIUS, 3

MEURS, J. OF,'375"

MICHEL, H., 773"

MICHELANGELO, 788

MIKAMI, Y., 385

mitrors, 786

MOBIUS, K. F., 755§

MOHAMMED IBN MUSA, See AL-KHWARIZM]

moins de moins, 460, 617

MOIVRE, A, DE, 619

Molens, Vande,7 -

MONGE, G., 787, 788

MONTAIGLON, A, DE, 789

MONTE, G.'U: DEL,.see DELMONTE.

MONTROIAL, J. DE, s¢€ REGIOMONTANUS .

MORGAN, M. H,, 787, 801 '

MORREN, TH.; 792 .

MOUTON, G., 384

multinomial = polynomial, 716 ff

MURIS, J. DE, Se¢ MEURS, J. OF

NAGEL, A., 373
NAPIER, J., 23, 376; 380,381, 382
negative roots, 471, 475,6425 672 :
NEUGEBAUER, O., 467. _
NICOLAAS PIETERSZ see PETRI -
NICOMACHUS, 122 ~ :
Nile, 27+ "
nominatot, 568
NORTON, R., 24, 378, 387, 447, 451
number concept 460, 501" -
numbers; absurd, 460 738 -
algebralc, 462,519
, arithmetical, 514, 19 :
, complex, 460, 617, 618, 619
, composite, 503 -
. , geometrical, 461,509,519; 528.
» , lmaginary, 463,617, 618,619
. inexplicable, 460;:738 "
. » irrational, 460,738..
s irregulac; 460,'738:
" negatlve 460, 6425 6yz -
» » prime, 503 :
.» ,surd; 460, 7;8
NUNES, P. G 463 474

>
»
3

2]
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observer’s line, 811, 815

» smeasure, 811,815
OCKENDEN, R. E., 378 :
OMAR KHAYYAM, 472
D’00GE, M. L., 122 -
Optique, Opfm 785, 792; 799
optics, 785, 807 ‘
Opus Palatinum, 4, 375, 752
ORE, O., 472
orthodrome, 9
orthographic projection, 787, 788:
orthography, 787, 8ot
OTHO, L. VALENTINUS, 752
OUGHTRED, W., 382
OZANAM, ]J., 382

7, 767. .

PACIOLI, PACIUOLI, L., 14, 17, 18; 123,
128, 472, 474, 535, 586

PAGNINI, G.F., 13

PANOFSKI, E., 788

PAPINI, G., 787

PAPPERITZ, E., 793

PAPPUS, 6, 126 :766.

parabola 767

parallactic instrument, 766 - -

parallelogram (perspective), 877 ff,,gx 7,
933

PASCAL, B., §59

PEGOLOTTL; F; B.;*13, 17,19:" -

PELERIN, J., 789

PENA, J., 786

perch; 427

perspective, 807 )

, fundamental - theorem - of;

790 825 - ’ )

, inverse problem of, 790, 791,

9IL o

PETRI, N., 3, 23--

PEURBACH, G., 374,378, 752 .

PICARD, J., 384

picture planc,.791

PIERO DEI FRANCESCHI, 788

PIERRE DE SOVONNE; 23

PITISCUS, B., 380, 751, 753, 755

PLANCIUS, . » 3,

plane n;:twor_k ‘263 ff

planispheres, 80y

PLATO, 129, 734

plinthid, 511

plus de moins, 460,617

POGO, A., 384

POINSOT, L., 128

polygons, 767

’

33

- polyhedta, see solids . .

POST, W. C., 21
postponed quantities, 63 3, 677, 688

pot, 383




* POUDRA; 786,789, 793
prime, 401, 405
prime vertical, 81
principal, 30 ff
primitive quantity, 521
PROCLUS, 766
ptojection, central, 785
., > orthographic, 787,788
proportion, 143,155, 88,7967
” , alternated;143, 165
» , arithmetical, 546, 739
I ] binatY’ I 57 '
-, 5 changed, 143
,, - ,continuous, 159
o , discontinuous, 163
. , duplicate, 169~
» »geometrical, 546, 739
3 ] harmonic, 5461‘739

. , inverted, 143, 163

- , irrational, 153

. , irregular, 143

» s pert:u_rbed, 143,167
N , positive,143

» , regular, 143

, 7 ternarysisy -

. , transformed, 143,163

. , triplicate, 169
PTOLEMY, 374, 423, 711,751,766, 786,789
' ’s rods, 7
punctum concursus, 790,791
_» . principale, 789
PYTHAGORAS, 429

quadrangle (perspective), 877 ff, 911 ff
quadrilateral, 911 ff

quantity, 502,583 -

quantités postposées, 633,677,.688
querna da bis, 594 o .

RAA, F. J. G. TEN, 13§
radicals, 559 .
radix, 468 -
RAFAEL, 788
RAMUS, P., 3, 509"
ratio, 143, 145, 151, 710, 711

., , arithmetical, 151, 546

. » binary, 147,157

,» » changed, 143

., , compound, 151

,, , duplicate, 167

3 3 equal) 147

., ,inverted, 143,155 °

,» ,irrational, 153

., ,irregular, 143

. » perturbed, 143,155

. positive, 143 - -

.. , rational, 149

. » regular, 143

., ,simple, 151, 546 -

v
.
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ratio, submultiple, 151, 546 .
. » sub-superparticulat, 122,15 1,:546
. »Sub-superpartiens; 122,151, 546
. »Superpatticular, 122,°13 1,540

. ,, ,superpartiens,.122, 151, 546
,, , transformed, 143, 153
., , triplicate, 167,-169

ray, 817

rechtcruys, 429, 765

RECORDE, R., 387

reduction, §87, 589

reflection, 785, 786, 799 )

refraction, 785, 786, 791, 797, 799

REGIOMONTANUS, J., 374, 378, 423, 500,

501,752,753, 754,755 - -
regula; see.rule

regula Aliza, 473, 618

RENI, G., 788

res, 509, 682

RHAETICUS, G. J., 4, 752

thumb line, 9 '

RICCARDI, P.; 793 - .

RIESE, A., 23, 537,539

RISNER, F., 786.

RIVARD, 382

ROBERT OF CHESTER, 464

rod, roede, 383,427

roersouckers, 399

ROHN, K., 793 : . )

ROMANUS, A:, SE€. ADRIANUS'ROMANUS

root, 461, 517, 524, 738

toots, .complex, 617,618,619
,, ,negative, 642,672

ROOVER, R. DE, 14

ROSEN, F., 464, 468, 469

ROZENFEL'D, B. A., 385

RUCELLAL G., 14 : C

RUDOLFF, C., 23, 375, 376, 532,538, 539

RUFFI, 384 ) )

rule of algebra, 681
. » alligation, 711
. » COmpany, 71T
.. ,, double false position, 124, 567,
,» » falseposition, 121,124, 206, 2074,

462 C

rule of fellowship, 711
»” . 7"ﬁve’ 7‘1
. » Mmixture, 711 -

» s three, 581, 588, 711

saemlijn, 817

saempunt, 791, 817

SANFORD, V., 385 - o

SARTON, G., 14, 374, 375, 380,384, 385,
787 B

scenographia, 7855787, 790, 792,799, 801

SCHEFFERS, G., 793 .~

SCHMIDT, F., 765 -

SCHONBERGER, L., 766
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SCHOOTEN, F. V.,'7, 382, 753, 765§

SCHWENTER, D., 75§

SCULTETUS, A, 751

second, 401 405 ;

SEMS, J., 379,380,382 399

SERENUS, 799 -

SERLIO, S., 7809, 790 791

sexage31mal fractions, 374

shadow construction, 790

side, 509

slmxlar association, 165

sinus, see table

sinus versus, 753 :

SIRIGATI, L., 789

SMITH, C. S., 383 '

SMITH, D. E., 124, 374, 375 380 385, 464

SMITH,J., 387

SNEL, S¢€ SNELLIUS

SNELLIUS, R., 3, 7

SNELLIUS, W., 7,9, 767 - - . :

solids, augmented regular 124 fl, 223 ﬂ'
» »regular, 124 ff, 223 ff,: 766, 790
. truncated regular 2238 .-
s semu:egular, 124 ff, 766 -

sphere, 790

spherical triangles, 753, 755, 756

Spiegelschacuwen, 785

stage, 787, 790

STAMPIOEN DE JONGE, J. J., 756

STEVIN, H., 801

STIFEL, M., 5, 470, 474, 475, 554,594

STRONG, E. w., 765 - . .

STRUIK, RUTH, 476 ' s

sun-dlals 80y :

surd, 4, 4 Go 532, 738 i

sursohdum 53T,

Surveyor’s cross, 429, 765

SYMON JACOB VAN COBURG, 23

tables of chords, 374
T e ix}tcrcst,56ﬂ” )
» » Slﬂes, 3741 754
ety tangents, 374

TACQUET, A., 377

TANNERY, P., 476

TARTAGLIA, N, 17, 18, z;, 123, 472 586,
612,616, 632 765, 767

TAYLOR, E. G. R.; 3; 387

tenth progressxon 403

tercia puncta, 789

term, 145

TERQUEM, 0., 382

theodohtc 765 .

THEODOSIUS, 754, 755 :

THEON OF ALEXANDRIA, 754, 785, 786

Theses, Mathématical, 536, 738

TIMERDING, H. E. 376 T

TOTH, L. F., 131 St
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Traité des incommensurables grandeurs, s, 6, 7 12

Traité des triangles, 751 )

trapezium, 921

traprondt, 766

Treatise on incommensurable magmtude:

459,476, 712

TRENCHANT, J., 4, 14 ﬂ' 26, 27, 44, 45, 84,
85 .

triangle (perspective), 949 ..

trigonometry, 9, 751

triquetrum, 766

TROPFKE, J., passim |

truncated regular solids; see solids

two mean proportlonals 129, 567

UCELLO, P,, 787
ULUGH BEG, 385
unity, 460, 494, 738

vanishing pomt 787, 817

VASARI, G., 787 .

VAUBAN, S, DE,382

VELDE, A. J.J. V. D., 382

VENATomus,G 128 - -

VER EECKE, P., 129, 760, 786 791

VERHAEGHE,F T., 382

verification (perspectlve), 869

VERROOTEN, J., 384

vcrschaeuwlyck punt, 803

vertical plan, 8og

VIATOR, 789

VIETE, F., 23, 375, 376 384, 474, 753>
755,756

VIGNOLA, J. B. DE, 789

VIOLA,T., 789 .’

VITELLIO see WITELO

VITRUVIUS, M., 787, 790, 8o1 .

VLACQ, A., ;81 384

VO0O0YsS, C. G, N. DE, 399 i

VREDEMAN DE VRIES, H., 792

WAARD, C. DE, 801
WALLER ZEPER, C.
24
Wanschaeswing, 785, 791, 796 o .
WEBER, H., 403. . o
Weeghconst, 736 '
weights and measures 385 427 f
WELSER, 13
WENTZEL, M., 17, 23 . .
WEYER, 5. V., D., 382
WEYMOUTH, F., 378
WHITE, ). D., 380
WIELEITNER, H., 462
WIENER, C., 793 )
WINTERBERG C., 128 788
WITELO, 786, 789, 790
WITT, R., 24 .
WOEPCKE, 123 Yo
WOLFF, G., 788

M., 14, 17, 18,19, 23,
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WREN, C., 384 YANG HUI, 385
WRIGHT, E., 380 ‘ vard, 429
WRIGHT, E. M., 377 :
WIJDENES, P., 384 ZAMBERTI, B., 6, 533, 34, 535, 536, 817
Wysentyt, 767 ZEUTHEN, H. G., 467
. ' ZINNER, E., 403
XYLANDER, 459, 476 ZUCCARO, F., 788
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976

p. 6 136 For:
p. 385 1.8 For:
: For: 1

1.10 For:

. For:
p. 387 1.37 For:

p. 788 1.25 For:
p- 789 1.9 For:

Corrigenda et Addenda
First pait
opportounity read: opportunity. :
Bey read: Beg.
1429 read: 1429 (?) ‘
Rosenfel’'d read: Rosenfeld and A P. Yu§kev1t

6..62 read: p. 62.
E. J. R. read: E. G. R.

Second part
Zuccari. Zuccari read: Zuccaro. Zuccaro.

punctus principalis read: punctum principale. ~
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