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Preamble

HE ESSENTIALS OF PERSPECTI#=a beautiful book that deals
with the not so easy task of teaching how to make hand sketches
and drawings taking into consideration the landscape, éngpective,
and the shadows as the human eye sees it.

Essentials of perspective an excellent and stimulating book for any-
body willing to be a pen and pencil artist. Probably, the loé#te book

is that it is not a formal academic textbook with progressesercises”.
Instead, Miller takes small samples from everyday life, sbmes iso-
lated elements, and show the reader how to visualize and tiaele-
ments and scenes as the human mind and eye perceive théiakhstér
reality.

This Datum edition is reformatted in size —from the origitealdscape
to a portrait edition. All the gures were cleaned from spdtge to the
age of the book and the scanning process. The gures werdiated

to liven up a little this excellent book.

Producing this work was a demanding and exhausting worlGizihe
for its many illustrations, but I did it with the hope that sebody, some-
where, sometime, will enjoy drawing landscapes or scen#és winat
he/she learned from a free EBook.

E. Pérez






Preface

CALL this little book “The Essentials of Perspective,” basa it

seems to me that it contains as much information about tlencei

of which it treats as the artist or the draughtsman ever heasian to
make use of, except under the most unusual conditions.

| do not claim to have discovered any new thing, either in tiegiples
or possible applications of perspective science. But it ltasiwed to
me, as | know it has occurred to many others with a similar e&pee
in teaching drawing, that a book on perspective, which shiel ex-
haustive enough to redeem the study from the contempt wiibhnib
is too often treated by artists—an estimate which is, to ssiclemable
extent, justi ed by such presentations of it as are usualynd in the
“hand-" and “text-books” in common use—and yet free, as fap@ssi-
ble, from the technical dif culties which the unscienti cimd is pretty
sure to encounter in the profounder treatises, might beeaf us

If, on glancing through the book, some things are found teehasen
left out which are usually introduced into a work of this kjndask
the reader to look twice before he nds fault with the omissias this
weeding out of what have seemed, to me, unessential thirgbden
the means on which | have mainly relied in the effort to maleacthe
really important truths. | have aimed, too, to make the iltagsons such
as should seem to connect the study with the work of the adiber
than to use them as diagrams by which to demonstrate abstrgcand
such also as might, for the most part, be understood witln@uhélp of
letters of reference.

It may be of interest to teachers of drawing to know that th#ss-
trations are of precisely the same character as those wiakd used
for many years in teaching perspective from the black-bcamd while
pupils do not always make as good transcripts of them in thetie-
books as one would like to see, they make them quite good éntoug

\'



X in the mind the lesson which each is intended to convey, armd
them in nitely more interesting and practical than the ptineory to
which they are so often treated in connection with this binasfcstudy.

The reader who cares to go farther in the scienti ¢ study apec-
tive than | have attempted to lead him will nd “Modern Perspee,”
by Professor W. E. Ware, of Columbia College, the best book i®r h
purpose.

Mr. Ware was my teacher, and | have to thank him for the modtltha
know about the subject; and | am sure his work remains the mast
terly and thorough presentation of it which has yet been made

L. W. M.
Philadelphia, March, 1887.
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|. First Principles

EVERYBODY knows
well enough that
when you look along
a straight street or
railway, or on a LATT O
gardenor eldplanted " bl
in regular rows, the g
lineswhichyousee -
before you, and which
you know to be
parallel, seem to
slope, or incline to-

ward each other as

if they would meet in a point if they were long enough. In otherds,

all parallel linesseento converge as they recede from the observer. And
everybody also knows, or ought to know, and must know befagsin-
quiry can be carried any farther, that any set of paralleldiwhich may

be in sight from the observer's position seem to convergatdwa point
which is exactly in front of his eye when he looks in the dir@etwhich

he knows to be that of the actual lines. In the little sketciy.(E) it

will be noticed that the lines of most importance all run ireahrection,

as if they would meet and disappear in one point, and drawengjsis
kind are sometimes said to be in one-point perspective. Soreg it

is called Parallel Perspective, perhaps because the Ifrmassi impor-
tance are all parallel, perhaps because one end or side lofodgect
represented (in this case the end of each house) is paratltethe at
sheet of glass, or paper, or what not, on which the pictureppased to

be drawn. Please note the sketch a moment and try to reaéizextct
conditions under which it is supposed to have been made. Weyno
lives in a city can reproduce these conditions any day. Gs$gxsion

FiGc. 1:



2 L. W. MILLER

of one of the forward seats in a horse car with the window dcs®d
you have everything you want. The window in the end of the sdoi
be regarded as the surface through which you get the viewmmdhich
you might make a picture of it.

This picture (Fig. 1)

looks just as if

it had been drawn

on such a vertical

plane (or pane) of

glass as the win-

dow of the car,

which pane of glass

would have been

parallel with the

nearest end of every

house which ap-

pears in the picture,

would it not? No-

tice, too, that with FiG. 2:

a few unimportant

exceptions such as the line of shadow across the streetdtes ef
the lantern on the street lamp, and the lines of the gablaseofiormer
windows—of the church too, if you can make them out-notice thith
these few exceptions every outline in the picture is eithacty paral-
lel with that edge of the object for which it stands or it iswdretoward
a point which is directly in front of the observer's eye whes Iboks
straight along the street. You will notice, too, that thisnpds a little to
the left of the middle of the street and somewhat higher thameads of
the horses on the coal-cart, from which | hope you will be ablmfer
that the observer, in order to have obtained such a viewsgthist have
been standing a little to the left of the middle of the straat] on some-
thing high enough to enable him to look over the heads of thieds)
and if you understand this you will also understand that thele/char-
acter of the picture would be changed if the observer wereaeenhis
head, showing that the apparent direction of the slopingsliloes not
depend at all upon the position of the buildings to which thejong,
but simply upon the position of the observer's eye. If thisisved, the
point toward which the lines incline (and which we may as vielgjin
to call the vanishing-point, for that is its name) seems teertoo; if he

http://ADLab.info



Essentials Of Perspective 3

were to approach either curbstone, this point would aprdiae same
curbstone; if he were to raise or depress his head, the vagipoint

would be correspondingly raised or depressed. This may bede
strated in a very striking way by noting the changes whicle allace in
the view one gets from the window of a moving railway car. Tines

of the fences, or roads, or rows of planted corn which rungitaway

from the track along which you are moving seem to turn on at@go
you pass them, and to point continually toward a point on thézbn,

which seems to move along with you.

Now, what is true in this simple
street view is true of any other. |
have dwelt a little on this one be-
cause it is very simple, and the
lessons it has to teach are easily
learned. But simple or not, it con-
tains about everything that is nec-
essary to illustrate every principle
of the science by. We shall see
how variously these principles are
applied more readily by means of
other illustrations; but the prin-
ciples themselves could really all
FiG. 3: be demonstrated by means of this
one, and nearly all the most im-
portant pictorial work that is ever done is in this same segémentary
“parallel” perspective.

You can, for that matter, draw anything according to the @pies of
parallel perspective; things seen cornerwise, as thispsblele(Fig. 2)

FiG. 4:
Fic. 5:

http://ADLab.info



4 L. W. MILLER

is, or presenting any number of oblique lines, like the coaidhe cot-
tage roof (Fig. 3), just as well as those seen endwise, azisdhe
with the street in Fig. 1. But the way to do this is somethingalihi
| will try to show a little further on. and it may be well for théou
can, for that matter, draw anything according to the prilesf paral-
lel perspective; things seen cornerwise, as this sheefffadd 2) is, or
presenting any number of oblique lines, like the corner ef ¢bttage
roof (Fig. 3), just as well as those seen endwise, as is thewdls the
street in Fig. 1. But the way to do this is something which | wnjl
to show a little further on and it may be well for the presensay that
the term is usually applied only to such views of objects asFL and
4 illustrate, and that objects which, like the sheepfoleispnt angles
but involve the use of horizontal lines only, are said to béangu-
lar” or “two-point” perspective; while views which, like &i 3 consist
mostly of oblique lines, and so would involve, if all the Isyeere drawn
to their vanishing-points, the use of at least three of thase said to
be in “oblique,” or three-point perspective. These ternmalyemean
next to nothing, as there may l)e oblique lines in the sintplesws,
such as those of the dormer win-
dows in Fig. 1, whose vanishing-
points are always to be found if
anyone wants them, and as even
in such cases as that shown in
Fig. 3, there are always ways
enough of doing without these
points in practice. But the terms
are in common enough use, so
that | was afraid the reader might
think | had omitted to mention
FIG. 6 some very important matter if |
left them out—a consideration, by
the way, which has induced me to
insert a good many other things which, as far as understgrtdeprin-
ciples of perspective is concerned, might as well have lgeored alto-
gether. Figs. 4, 5, and 6 illustrate all three of these phakt® subject
as applied to one simple object. You see there are threehmgipoints
to the lid alone in Fig. 6.

What is true, then, of the view obtained through the forwarddeiv
of the horse-car is true of that which any window commandsaig,

http://ADLab.info



Essentials Of Perspective 5

that all lines traced on the glass in such a way as to form tictenes
of the objects seen through it will be found to be either pakalith the
edges of the objects themselves, or converging towardguwihich are
directly in front of the observe's eye when he looks in thesdiron in
which the edges of the objects are known to run.

Anybody can understand this at a glance in cases where tlgdioas

which have a vanishing-point run straight away from the oseas in

Figs. 1 and 4; but it is not quite so obvious when the lines tethdied

run in other directions, and the vanishing-points to |>ated are more
numerous. A little experimenting will, however, convinde tstudent
that the law just stated is as true in the one case as in the othe

If he will seat himself be-

fore a window which com-

mands a view containing

a building or two, not too

far away, and which is t-

ted with a screen of wire

gauze to keep out the ies,

he will have the best pos-

sible apparatus for con-

ducting these experiments;

for he can not only draw

on the gauze, with a bit

of chalk or charcoal, lines FIG. 7:

which cover, and so give

the exact apparent directions of, the edges of the objects sidy-
ing, but, by tying bits of thread to the points on the screernshe
locates his vanishing-points, and bringing the other endagh thread
to his eye, he will be able to demonstrate, beyond a peradrenie
truth of the rule just stated, thatl the lines in a picture either have just
the same direction as the corresponding lines in hie objsetfi or are
drawn toward vanishing-points which are to he found by lookimthe
direction which the lines of the object are known to folefor the di-
rection of any one of these threads will be found to be exdab#ysame
as that of the corresponding line or edge of the object repted. Fig. 7
and those which immediately follow it will illustrate the ipts which |
wish you to establish for yourselves at the window screen.

http://ADLab.info



L. W. MILLER

FiG. 8:

here.

You will soon nd when
you begin to draw on the
screen, that you can only
represent what is seen by
one eye, and that you have
to keep your head pretty
still, in order to accom-
plish anything even then.
It is a great deal better,
however, for you to nd
these things out for your-
self; so, if you please, they
will not be insisted upon

A bit of card-board, or very thin metal, with a little hole pked in it to
look through, xed rmly in an upright position, about two & in front
of the screen, will l)e of assistance in keeping the “stapomt” (for
that is what the position of the observer's eye is calledjatary.

The limits of your pic-
ture are as far to the right
and left, or up and down,

as you can manage to see

through this little hole.

You may turn your head as
much as you have a mind
to, and everything you
may have seen in books on
perspective about the ne-
cessity of keeping the eye
xed, and about perspec-
tive not being true except
within a certain distance
from the centre of your
eld of vision is all hum-

bug. Such statements have

bothered students of per-
spective more than a little

before now. Don't let them bother you.

Fic. 9:
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Essentials Of Perspective 7

The “ eld of vision” is a term applied to the whole space whigbur
view from the station-point includes. The point directlyfiant of your
eye, when you look squarely at the screen, is manifestly émre of
this eld, and is usually called the “centre of vision.” Wngon per-
spective have sometimes called the things which have je&st de ned
by different names, but these which | have given are the nwsnhwon,
and are, | think, expressive enough to be easily remembered.

Now, if one were standing directly be-
hind the observer whose position is in-
dicated in Fig. 7, he would see that, with
relation to the vanishing-point found in
carrying out the lines of the picture of the
church, the observer's eye, or “station-
point,” would be as it is shown in Fig. 8.

The relation of the station-point to the
screen, and of the object represented to
both of these, is stated diagrammatically
in Fig. 9.

Fig. 10 shows how the case would have
stood if these relations were altered so
FiG. 10: as to make the screen stand obliquely as
compared with the sides of the church,
instead of parallel with the front of it as
in Fig. 9.

The dotted lines give in

both cases some idea of the
size of the drawing on the

screen, which in the last in-

stance would be something
like Fig. 11.

Remember that all the di-
agrams are good for is to
call your attention to the fact
that the line from the station-
point to the vanishing-point will, in evely case, eeactly parallel to the
lines of the object with which this point is associated

Fic. 11:

http://ADLab.info



8 L. W. MILLER

If the window at which your experiments are conducted gives g
glimpse of the sea, or of a at, open country, where there arhilts or
near woods in sight to obstruct the line of the horizon, yoll wil that
all the horizontal or level lines which are anywhere in sighve their
vanishing-points somewhere in this horizon.

Do not con ne your observations to the level lines howeversies-

pecially desirable that you should pay a good deal of attertib the
oblique lines which are to be found in roofs, lattices, thackes of open
timber-work, etc., and it will, perhaps, be just as wellgafll, if your

window does not command a view of the horizon; for you miglrkh
too much about it if you had it, and so might fail to observecotinings
which are of quite as much importance.

Only it would be well to verify for yourself at some window v did
command an unobstructed view of the sea or plain, the stattejorst
made, that the vanishing-points of all level lines are todaetl in the
horizon.

After that you can, in studying any view whatever, locate llogizon
with perfect con dence by simply carrying out until they meay two
lines drawn upon your screen to represent parallel horadines. Their
vanishing-point will, of course, indicate the place whédre horizon is.

You can draw fairly well on the window-pane with a brush ofarpbnd
x the threads to the glass with wafers; but the wire scredhlve found
to be much the most convenient if any considerable numbenes are
to be drawn and tested.

If you will convince yourself by a little of this kind of expenenting
of the truth of the following statements, nothing that thi®k contains
ought to give you much trouble afterward.

Perspective science is simply the application to the oplkawves which
these experiments will determine, of a little very elemgntgeometry;
certainly not more than any school-boy ought to know by theethe is
fteen years old!

Lit may be well enough to say in this place, that although tleupé may be,
and occasionally is, supposed to be made on an inclinedcgyréaseries of vertical
at surfaces joined together at an angle, or even on one thatiived, such cases are
altogether exceptional and will be considered by themsabyeand by, and the main
principles of the science are usually to be understood véfarence to just such a
picture-plane as your upright window screen representsjwst such a station-point
as the perforated card-board stands for.

http://ADLab.info



Essentials Of Perspective 9

Establish, then, to your own satisfaction, these truthsdiyed observa-
tion:

First. All lines or edges in nature which are parallel withuy@icture-
plane are accurately represented by lines having the saewidns as
themselves, and as any number of such lines or edges thagméppe
parallel to each other are still parallel in the picturenglathey have no
vanishing-point at all. Thus the picture of a vertical linél&lways be
vertical, and the. slope of any gable, which squarely facespjicture-
plane,or your picture-plane inde nitely extendedill be just the same
in the picture as it is in reality.

Second. When there are two or more such lines or edges as thade w
are equal in length, the pictures of them will be equal to esibbr too,
and any regular gure which they may form in reality will appgust as
regular in the picture. The cart-wheel in Fig. 1, for exam@geor ought
to be, perfectly round, and the front of the box in Fig. 4, iseaf@ct
rectangle.

Third. All lines or edges in nature which are not parallel taypicture-
plane are represented by lines which have a different doreétom that
of the lines or edges themselves, and which incline towara prhich
may always be found on the picture-plane if this is suf clgmixtended.

Fourth. This point is the picture of the place where the liself would
disappear if extended inde nitely.

Fifth. This point may be established by means of a line froenstiation-
point to the picture-plane drawn parallel to the lines inabgect which
vanish at this point.

Sixth. This point being common to all lines running in thatedition
may also be found by drawing the pictures of any two of themend
tending them until they meet.

Seventh. The vanishing-points of all horizontal lines v found in
the horizon.

Eighth. The horizon will be represented by a level line asrie pic-
ture, which line will be just as high as the observer's eye.teNiis
carefully, and make sure of the fact that, however high upmay hap-
pen to be, you do not have to lodlkbwnto see the horizon.

But this matter of the horizon is one of suf cient importanodie given
in a chapter by itself.

http://ADLab.info
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II. The Horizon

OUR observations

at the screen have

shown us, among

other things, that

the horizon, whether

it is actually in

sight or whether

its position is de-

termined by nd-

ing the vanishing-

point of any set of

horizontal lines, is

always apparently

just on a level with

the observer's eye,

however high or FiG. 12:
however low that

may happen to be; but observe other illustrations of the gamaom-
enon.

Look at the lines of the bridge in Fig. 12, for example. All theri-
zontal lines below the eye that are not actually parallehhie horizon
seem, you see, to slope toward it, while all those above thsegm just
as obviously to slope downward toward it, showing that thiy ptace
where the lines do not slope one away or the other must befjtisea
level of the eye.

Fig. 13 is introduced merely to show that all the lines to leligtd may
be above the eye. We become so accustomed to thinking of tiewho
as the edge of the earth which is beneath our feet, that ine8mes

11



12 L. W. MILLER

FiG. 13:

FiG. 14:

necessary to be reminded of the fact that it is the vanishiegef every-
thing that is levelwhether it is under our feet or over our heads.

The cloud surfaces are often just as level as a plain andrgrésesame
perspective effects. Shelley's—

Glides glimmering o'er
My eece-like oor
By the midnight breezes strewn—

show that he had observed this more accurately than a gooy larai
scape painters have done.

Now, when you think of it, any level line of whose existends possible

to conceive may be thought of as drawn on a plane surface ar, 00
may it not? and if you imagine any horizontal line which yowéa
occasion to draw as lying in such a plane, or on such a oor ¢whi
means the same thing), you can easily see that the only plaeesw
the line and its vanishing-point and the oor itself would bé lost in
one straight line would be that in which the oor on which theel was
drawn happened to be seen edgewise, as one of them is inttlas li
sketch of the observatory (Fig. 14). And so you can alwayatethe

http://ADLab.info
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horizon accurately if you can manage to get a glimpse anysvbén
at surface which is seen edgewise. Wherever in your picturia ¢the
view which forms the subject of it, a level surface is seeneedge, it
will appear as a straight line which exactly coincides witl horizon.

FiG. 15:

Now, if this simple and very obvious fact were always bornenimd
it would enable artists to avoid some very awkward mistakég. 15
shows one of these mistakes. It occurred in a picture shownebf
the regular exhibitions in Philadelphia a little while ago.

FiG. 16:

I have not copied the pic-
ture (the artist would never
have forgiven me if |

have done that) but | have
copied the mistake which
it contained; slightly exag-
gerated it may be, but cer-
tainly not much. It was

just such subject as this—
and it was not painted by
a beginner either, but by
a very good artist, else |
would not have selected it
—long lines in the build-

ing on both sides of the
picture ran, each set to-
ward its proper vanishing-

point, but the vanishing-points were unfortunately not de\eel, and
so the horizon could not have been level itself, as it musehmen if
it had coincided with a horizontal plane seen edgewise. @uplane

http://ADLab.info



14 L. W. MILLER

in this case as you see, would pass through the tops of theowmdf
the building on the right if we regard the left hand vanishpant as
properly placed.

A very scienti c and comprehensive way of regarding all times which
occur in a picture is to think of them with reference to thengels in
which they lie. This is sometimes a little dif cult where thiees are
isolated, but it will be found very useful in cases where ttanps are
as readily observed as the lines themselves, as they dgrgaein the
sketch of bridge (Fig. 12), or, better still perhaps, in tbige of an
elevated railroad (Fig. 16).

In both of these all the lines of any importance are eitheoindontal or
in vertical planes—and what | want you to notice about therthist the
vanishing-points of the lines in the vertical planes beat joe same re-
lation to each other as those in the horizontal planes dbjghtoey are
always to be found along a line which would coincide with ohéhese
same planes seen edgewise if there should happen to be slartearp
the right pace. In Fig. 16, as you see, the vertical planepamgosely
given more prominence than the others and one of them is nawéy
seen edgewise, and the fact noted above is apparent encughind in
which the vanishing-points are situated is vertical in tase, of course,
because a vertical plane seen edgewise cannot appear yitkeranex-
cept a vertical line. It is equally clear, | hope, that howewveany dif-
ferent directions the lines of the braces in the supportsitorailroad
might have had, the vanishing-points of all of them must Hasen in
this vertical line.

Experiment with this drawing, or by means of the screen wityh\daew
that will give you the same kind of lines, and see if you can entle
vanishing-points come anywhere else except along this line

Now, to show how easy it is to overlook so obvious a fact as tlgive,
in Fig. 17, a cut which is copied exactly from one of the ilhasibns
to a series of articles on perspective which appeared in btleedest
of our art magazines only the other day. It is supposed to $tmwto
draw a house with a hip-roof when you want to be very accurabeita
it.

What the author of this instructive diagram knew about pertsgewas
that pictures of parallel lines have a common vanishingvpdut what
he failed to notice was that the gable-end of his house wasteale

http://ADLab.info



Essentials Of Perspective 15

wall! If he had seen this he must have known that one vanispaigt
would be right over the other.

FiG. 17:
FiG. 18:

It has not seemed to he worth while to make many of the illtisina in
this book large enough to include all the vanishing-poibis the reader
can nd any one that he has any doubts about very readily bindagn
a ruler. If he cares to test the longest inclined lines in Aig, he will
nd them still farther out of the way than the short ones arkeWay in
which the drawing should have been made is shown in Fig. 18.

As printed in the magazine the
illustration contained another er-
ror, for the horizontal lines which
run off to the right are de-
scribed as having started to go
“to the vanishing-point,” a des-
tination which anybody can see
they will never reach, as they are
perfectly parallel in the diagram.
Fig. 19 shows that what has just
been observed regarding horizon-
tal and vertical planes is just as
true of those which are oblique.

FiG. 19:

The roof of the porch is seen edgewise and its edge coincidbghve
line in which the vanishing-points of all the lines in the etlroofs,
which are parallel with this one, are situated.

| wish you would take a ruler and test this drawing and see Vit
has just been stated is true, and that it makes no differdratbvenether
some of the lines 4n the roofs are horizontal or not.

http://ADLab.info



16 L. W. MILLER

No matter what their direction may be, they lie in obliquengs, and
that is enough. You will nd their vanishing-points in the lajue line
of which the edge of the roof of the porch forms a part.

Fic. 21:

FiGc. 20:

If you care to think of these horizontal lines as lying in lzontal planes
too, you are quite at liberty to do so, and you will nd theirnighing-
points in the level horizofust where the oblique line crosses it

There might be roofs having half a dozen different inclioas in the
picture, but as long as their horizontal edges were all [y #he oblique
lines which indicated the actual slope of the different soabuld all
cross each other at the same point in the horizon. Fig. 2€n#ites this.
The buildings in this sketch (Fig. 20) all stand either patatith, or at
right angles to, each other, so that all the horizontal lingke picture
vanish either at the point in the horizon where the otheslicress it, or
at one other which is outside the picture, to the right.

All the roofs have the same slant as those of the house in tmediate
foreground; that is, they are all just as steep as one or tiex of these,
but as some of the buildings stand at right angles to this @inegurse
the lines of some of the roofs have other vanishing-poings tthose
employed in drawing the nearest ones. In studying the skelwimot
mind any of the roofs except those which are parallel to thaisine

nearest house.

These are the left-hand roof of the tower, which is parabfiethe left-
hand roof in the foreground, as it is to the left-hand roofshef big
building close beside the tower, and the right-hand rooheflow, dark
building in the middle of the picture, which is parallel witmat part of
the roof in the foreground which comes nearest to being level
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FiGc. 22:
Fic. 23:

Now note the fact, please, that most of the horizontal lingke picture
are just as obviously in vertical planes as in either hotizbor oblique
ones, and that their vanishing-point is in a vertical linstjas much
as in either of the others; and that the vanishing-pointhefroofs of
buildings which face the same way as the big building to theeexe
right does, are to be found, somewhere up or down this vélinea

FiGc. 24:

The same state of things exists at the vanishing-point wikiobt shown
in the picture, and you could not have a better exercise thanake a
tracing of this drawing, and, having fastened it to a drawiogrd, to
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go over it with a ruler and nd all the vanishing-points thagre used in
making it.

Notice, too, that one side of the chimney to the left, is sekgewise on
the vertical line of most importance, and that the top of hanthimney
is seen edgewise and so coincides with the horizon.

These lines across the indicating, the actual directiorthedifferent
planes, bear exactly the same relation to the planes whégtrépresent
as the horizon bears to the horizontal planes. It has beegestey
that all such lines may, by a gure of speech which seems touite q
permissible, be called “horizons” too.

It will simplify the whole busi-

ness very much if we adopt this
name for them; and so, wherever
it has seemed desirable to indi-
cate any of these lines by printing
names on them, you will see that
they have been called horizons,
and they will hereafter be men-
tioned by that name in the text.

A very interesting class of per-
spective phenomena is that rep-
resented by planes which incline
either up or down, directly in
front of the observer. The incli-
nation has no other effect on the
perspective calculations involved
than to raise or depress the orig-
inal horizon with the vanishing-
points which happen to be situ-
ated in it. The sketches of a box given on page 18 (Figs. 21a2@,
23) show this, the original horizon being indicated as thest' horizon”
and the others as second and third in the order in which theer
ployed. In this particular case it would not be necessaryatelthese
horizontal “horizons” at all that of the vertical plane in wh the end of
the lid moves up and down answering every purpose—but it trbgh
convenient to have them sometimes, and so their positiesdicated
here.

FiG. 25:
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FiG. 26:

Suppose, for instance, that instead of the box-lid showndn 3 we
had a roof to draw covered with slates or tiles, then the Vamgspoints
of the edges of these would be somewhere in this “third hatizohe
effect is shown in Fig. 24. The upper horizon in this gure ismbered
“third” to correspond with Fig. 23 for the sake of the compari just
suggested; but in this view of a street in Ville Franche (2@, or rather
in the little diagram, Fig. 25, which explains the constimctof it), the
two “horizons” are numbered in the natural order. It wouldydmave
confused this diagram to draw the vertical “horizon,” butiywill see
that the two principal vanishing-points would be in sucma lif it were
to be drawn.
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lIl. One Class of Measurements
— Those Obtained by Means of
Parallels

THE principles of
perspective have thus
far been considered
with reference only
to the direction of
the lines of the pic-
ture. It remains
to consider them
as applied to x-
ing the sizes of
the objects repre-
sented. In the
rst place, let it be
clearly understood
that the only mea-
surements which are
of any consequence to the draughtsmanrelaive measurements. As
far as the artist is concerned, he never thinks of any otbetgrchitects
and others who work from plans and elevations which are dtawnale
do indeed use the actual measures, because in their casettiemost
convenient way, but even then the actual measures becoateehs
fast as they are applied to the drawing, and these last a@ntii@nes
which appear in the result.

Fic. 27:

For the term “drawing to scale,” an expression constantgdua con-
nection with the construction of geometrical plans and diags, has
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absolutely no signi cance when applied to a drawing in pecipe.
You may draw two or three lines in it by scale if you wish, butthe
others will have to be measured by means of these; and eversthe
two or three may be put in just exactly as well without refeesto any
scale at all, and, indeed, much better, as far as producimpa gffect
is concerned.

No one can tell in looking at a perspective drawing whetheuilding
is twenty feet high or fty feet, except by comparing it witbme other
object for which we carry a fairly accurate standard in ounaisi Steps,
for example, are of about the same height for all kinds ofdigs,
and furnish a pretty good standard by which to measure olfiegsg;
and lamp-posts, gate-ways for foot-paths, etc., serve gasipurpose.
The commonest and surest standard of heights is, howeeehuttman
gure. The horse answers pretty well, but you are not so s@it@ro.
A pony may easily be mistaken for a horse, but a child will mewe
mistaken for a man if lie has been drawn in any respectabl@das
and so the magnitudes of a picture become intelligible thenema the
human gure is introduced.

Then, a word regarding the amount of measuring which it iegsary
to do will be in order. Students sometimes give themselvazatgleal
of unnecessary trouble about this.

You can, of course, space off with mathematical precisi@ewtidth of
every moulding, and the size of every ornament, in the ceroicthe
building you want to draw—you may even determine exactlyaimv
which point of the compass the weathercock is pointing, &aedeéngth
of the sparrow's tail on the point of the gable; but if you agally trying
to draw the building you will not trouble yourself about teethings,
or rather, if you can draw it at all, you will settle all suchtaliés accu-
rately enough without resorting to mechanical methods. dwdy is it
unnecessary in practice to determine with precision thesorements
of insigni cant details, but the habit of doing so has ofteadthe effect
of diverting the mind from the more important phases of thersme, and
even of discrediting it altogether. It is hard to accounttfar size of the
bugbear which this study has grown to be, among students, @reany
other ground than that of the gradual obscuring of the maastions
which it presents by the host of unimportant, although o#ierusing,
ones which suggest themselves to the student. One who hasraths
the principles of the science thoroughly often nds the solu of such
problems extremely diverting; but they are very perplexmthe begin-
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ner, and should not be allowed to embarrass him in his effortgasp
the central, and only essential, truths.

Two kinds of measurements are employed in making picturbs. Bt
enables us to determine the apparent size of an object vidreree to
some very obvious dimension—its height, for instance; themrelates
to the foreshortening of objects, and to xing distancesassn them,
along lines which run to a vanishing-point.

The two processes are quite distinct, although they mayeengo be
so at rst. Look at Fig. 27, for instance. It is quite a diffateand a
very much easier, matter to determine how high one driveré&dought
to be, as compared with the other's, than it would be to meathe
distance between the two. Now, the length of the house miglaoin-
pared with that of another one which was known to stand pnaith
it —supposing such a one to have appeared in the picture bguch
a process as that employed to determine the relative heijlite two
men; but the width of the end of the house—which, as you seesfthe
road—would have to be determined by the same method as theltt wh
would be employed to measure the distance between the carts.

The same is manifestly true of the spacing of the posts infehee,
or of the widths of the windows, and, generally of all distamevhich
one has occasion to measure along lines which are said toamanthe
picture,” because they go to a vanishing-point.

Fic. 28:
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The same tiling is .shown in Fig. 25, where it is perhaps & ldtearer
still, as only straight lines have been employed in the lnesing “into

the picture;” and as the widths of the walls and the pathwayraticated
by lines parallel with the picture-plane, the measuremargspplied to
them as well as to the height of the two gures, and in exadtyydame
way.

The construction in these two illustrations is precisely same as that
in Fig. 25, except that in these the slope is downward instéagward.
In all such cases as those just given, the only mathematicadiple
involved in making the measurements is the very simple @itpo—as
nearly self-evident, perhaps, as anything can be —ghtllels between
parallels are equal In both these examples the lines representing the
height of the objects are known to be parallel to each otheraibse
they are both vertical, and the line through the top of botkniswn to
be parallel to that through the bottom, because it has the samshing-
point; and as parallels between parallels must be equahgetight of the
object which is farthest off must be accurately indicatedHsyvertical
line which is nearest to us, and that is all there is to be daoditit.

The line on the ground is the
rst one to be drawn, because
that will give the vanishing-
point whenever it cuts the
horizon of the plane in which
it lies. This point happens, in
Fig. 28, to be the same point
as that used in drawing the in-
clined walk, but that is only
because the line through the
feet of the two gures is par-
allel to those of the walls at
the sides. In the same way, the
lines running downhill from
one cart to the other, in Fig. 27, are parallel to those of émeé. These
two gures illustrate the principle only as applied to the asarement
of lines which are parallel to the picture-plane; but as faneeasuring
one line by another which is parallel to it is concerned, thle applies
to any others just as well. You are just as sure, for examphd, the
railroad-ties in Fig. 29—that part of them, at least, whigls lbetween

Fic. 29:
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the rails—are all of the same length, as you are that the fposts are
all of the same height.

Observe that this does not contradict what was said on theegieg
page about the impossibility of measuring distances by tishod
along lines which run to a vanishing-point. Strictly spewkiwe do
not measure the ties in Fig. 29 at all—we only know that whattéire
length of one of them is, that of all the others is the sames.AQ, 31,
and 32 illustrate in a general and abstract way the trutheptioposi-
tion just stated. As long as the dotted lines in either gure jparallel,
the lines between them, being also parallel to each othest beuequal
to each other in length, whatever the direction of any of thed may
be.

Fig. 33 is Fig. 30 seen in perspective, except that the shas lin it
are evenly spaced, to correspond with the railroad-tiewsho Fig. 29,
while in Fig. 30 these spaces are irregular.

Fic. 30: Fic. 31:

All this seems very obvious and simple, no doubt, but it igofover-
looked by artists, and most of the mistakes which are usuadige are
violations of just such simple rules as this. The measurésreriig. 34
are copied carefully from a drawing made by the artist hifnsieh pic-

ture exhibited at the Pennsylvania Academy a few seasonsTagoac-
tual forms of the picture are not copied, for obvious reasbosevery
measurement indicated here is taken very carefully fromotiginal

work.

| wish the student would study this little picture long enbug satisfy
himself regarding the importance of the principle whictsitesigned to
illustrate. The error it contains is a very common one, arsg¢uisions
about it sometimes become extremely perplexing. But | wantdlader
to satisfy himself by a little re ection that it is really a meeasy matter
to correct it, and that there can be no possible excuse foifhtrever

occurs in his own work. Please notice that, as the whole forewl is

obviously intended to be level, a line from the feet of the rgihrough
any one of those belonging to the cows must be a horizonggldind be-
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FiG. 32:

Fic. 33:

ing horizontal, it would have its vanishing-point in the izon—which,
happily for us, is in plain sight. It is only necessary, thendraw such
a line, and to continue it until it cuts the horizon to nd thanishing-
point, and then to remember that any line that vanishes a&ime point
must be parallel to tins one.

FIG. 34:

If such a parallel is drawn at that part of the cow's back, ig. Bé, which
is directly over the feet through which the rstline passiaill, as yon

see, cut the old man's leg about half-way up the thigh, showiat if

the cow were standing beside him her back would come no hipaer
this.

The size of the house is best indicated by the line throughojhef the
old man's head. Imagine him walking along the line on the gobuntil
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FiG. 35:

he reaches the house, and you will convince yourself that Akriost as
tall as the house itself. Fig. 35 shows how the mistake mighelbeen
corrected without changing the size of the gure.

FiG. 36:

Fig. 36, a tracing from a photograph of Raphael's cartoon I'Pezach-
ing at Athens,” is introduced to show how the same test maypme a
plied to drawings in which the objects to be measured—one dgns of
another—are not on the same level. The principal gure is tompo-
sition is standing on a raised platform, three steps hidtem the level
of the pavement on which his audience is grouped. As he islisign
close to the edge of the top step, however, it is a very eastemat
nd out just how much these three steps amount to, and so aiddbe
level of the pavement at a point directly under the preastegt. Then
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a line from this point through the feet of any one of the gustanding
in the street must be level, and its vanishing-point wouldidomd as in
Fig. 34. The horizon is not in sight, it is true, but it can &abe located
by carrying out any two horizontal lines in the picture umiiéy meet.
Then a line through the second man's head, parallel to thatigh his
feet, enables us to compare his height with that of the graicgure.

Fic. 37:

Fig. 37 gives this business of the measurement by itself. &sjsldraw-
ing is very accurate, as you see, the preacher being vergegyop-
resented as about half a head taller than the little man opabement,
who has been selected to compare him with. It is not alwayseter,
that even the work of the masters will bear such a test as Higs.38
is traced from a photograph of Tintoretto's “Presentatibthe Virgin.”

It has been treated in precisely the same way as the lastgicod if
the comparison of one gure with another is not quite so dil@e in
the other case, it is only because all the gures are on stepish are,
moreover, curved instead of straight.

That the nearer gure is lower than the farther one, insteadigher,
will, I hope, not give the reader any trouble. It is to be notieat she
is bending over a little; and allowance has been made foriththe
diagram (Fig. 39), in which lines showing the height of the tgures
are placed side by side. The painter may have had a very gasdrme
for making the woman who is half-way up the steps rather mioaa t
a head taller than the one at the bottom; whether he had oroest d
not form the subject of the present inquiry, which is only cemed
with establishing the fact that she is unquestionably cerably the
taller of the two—and on the face of it, taken in connectiothvather
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Fic. 38:

peculiarities of the picture, it does look as if the mastat haen just a
little careless in his drawing. In these last illustratidhs proposition
that parallels between parallels are equal is exempli el¢f as applied
to measuring theeightsof objects; but the reader will remember that in
Figs. 28 and 29 horizontal measurements (the widths of ttievagy, the
walls, and the railroad) were determined in the same way., Antked,
by far the greater number of measurements which the dranghtsver
has occasion to make are made by the application of this weples
rule. Still there are some others in every drawing which havée
determined, if at all, in some other way; and it is mainly hesit
enables us to accurately determine measurements of thevkiicth we
have yet to consider that perspective is to be digni ed whik hame of
a science at all.

These other measurements, which relate to what is knowfpeeshort-
ening,” one learns by practice to determine with considerabcuracy
by the eye alone; so much so that an artist hardly ever takdsdhble to
x them in any other way, except in the case of subjects whieeed are
very pronounced architectural features. Even the ardhsigan learns
to sketch his building so nearly right that only a few of therenon-

portant measurements have to be corrected by mechanicalsmaat,

as the Kentuckian felt about his revolver, which was onlydnrocca-
sional emergency, the need of knowing how to make such dansas

pressing when it actually occurs.
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Fic. 39:

We will consider this part of the subject in a chapter by ftsel
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V. Another Class of
Measurements — Those
Obtained by Means of
Diagonals

IN approaching the subject of foreshortening, or the measemewf
lines which run to a vanishing-point, we nd that here, agdirs possi-
ble to divide the subject, and to treat the laying-off of attlimensions—
as the length of a house, for instance—in one way, and thdidyiof
distances already obtained in quite another way; one, had,shall be
guicker and more convenient.

In Fig. 40 the house, as a whole, was simply “sketched,” whielans
that the relation of the length to the depth, and of the hetgldither
of the other two dimensions, was determined by the unadseste.
Whether any one of these measurements is a little wrong orsnat i
matter of very small consequence, and any error of this Kiadl thay
exist in the drawing would probably not be detected, eveheafgicture
were compared critically with the house itself—on the spdtdn error
in the spacing of the windows would be quite a different nratte

There are six openings in each story, set regularly alongy¢me of the
house, so that the centre lines of these openings dividerdime ihto
seven equal parts; and the drawing would look badly if thegeledivi-
sions did not diminish in regular order as the building rexsefilom the
eye of the observer. All that was necessary, however, wascarately
locate these six centre lines, as the windows may readilykbtlsed
with precision enough after this is accomplished. This slgaone by
means of a diagonal across the house-front.
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FIG. 40:

Everybody knows that if you

divide the opposite sides of

a parallelogram in the same

way—that is, in such a man-

ner that lines connecting the

corresponding points in the

two divided sides shall be

parallel to each other and to

the other two sides of the
parallelogram—everybody knows,

or can nd out by a moment's FiG. 41
re ection, that these parallel

lines across the gure will di-

vide its diagonals in just the same proportion as that in e sides
are themselves divided.

Now, in Fig. 40 the two ends of the front of the house are ditigeo

seven equal parts, and lines connecting the points of dividivide the
diagonal in the same way. Then vertical lines through thatsan the
diagonal indicate the centres of all the openings. It woaldebeen just
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as well to divide one end of the house, and to draw the horitdines
to the vanishing-point, if this had not been so far away thabuld have
been more inconvenient to use it than it was to divide therathd of

the house.

FiG. 42:

If the centre of the door does
not seem to agree with those
of the windows in this draw-
ing, it is because the archway
projects somewhat beyond the
line of the house-front; for this
reason the doorway has been
omitted altogether in the little
diagram, which gives the con-
struction of this illustration by
itself.

Measurements may be set off
in the same way on any
inclined line-the edge of a
roof, for example—whether

you have occasion to regard it as a diagonal or not. And sunas li
are often used in drawing stairways, etc., as is shown infig.

Divisions of surfaces into any
even number of parts are usu-
ally made by drawing both
diagonals. The diagram in
Fig. 40 shows how these were
used to locate the points of
the gables, those in the dormer
windows as well as those in
the main roof.

Fig. 42 shows how a sur-
face may be as readily di-
vided into quarters, eighths,
etc., as into halves, merely by
increasing the number of diag-
onals. Now, as you increase
the number of these diagonals,

FIG. 43:

by adding those of the rectangular spaces into which thaseidomes
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to be divided, you notice that these diagonals form other cigparallel
lines which would have their own vanishing-points in the rfiaon” of

the plane in which they happened to lie. Carry out the thregadals in
Fig. 42, and see if they do not meet in a point which is diregtiger the
vanishing-point of the horizontal lines. We shall nd thhig vanishing-
point of diagonals can be made to do good service in detengnimea-
surements, if we only know to what kind of gures the diagaahich

vanish there belong.

FIG. 44:

Suppose, for instance, that
you knew the end of the barn
in Fig. 42 to be, leaving off
the roof, a square. To state it
as such would manifestly be
the same thing as saying that
the lower edge of it, where it
rests on the ground, was just
as long as either of its verti-
cal edges. So that it might
have been measured in the
rst place by drawing the di-
agonal from the top of the
nearest vertical edge down to
the vanishing-point of diago-

nals, if we had had this point to begin with.

By drawing such another di-
agonal from the top of the
farther vertical edge of the
building, you would measure
oft' the same length on the
ground-line again, and the op-
eration might be continued in-
de nitely, or at least until the

spaces in your drawing be-
came so small that you could
not work any longer. You

would always have something

FIG. 45:

left to measure, however, and theoretically you might goayinlg off
these dimensions forever. The ice-houses in Fig. 43 are urezhs
this way; the only difference between these measuremedtthase in
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Fig. 42 being that, the end of each ice-house is twice as hsgh ia

wide, so that each diagonal measures off the width of two ému#\

horizontal line across the houses half-way up the ends af thés each
diagonal in two, as explained on page 31, Fig 40.

FiG. 46:

The case is just the same when you have horizontal squaregitavidh

as itis with these vertical ones. You have only to locate erpdvement,
oor, ceiling, or any other horizontal surface that may beenient, a
gure which looksas you think a square ought to look in that positien
one side of it forming part of the line you wish to measure, andther
side, which joins this one, lying parallel with the horizqiNotice that
this is the case in Figs. 42 and 43, where the only horizon eyeql is
vertical.)

Do not give yourself any trouble about the proof of this gureing
really a square—we will make that all right very soon; justkkeaure
that the opposite sides are parallel-two of them you can diigwna “T”

square, and of course the other two will go to the vanishioigipand
your square will do well enough. Then draw the diagonal thaiilel,
correspond to the one used in Fig. 42, and, having carriedtitmits
vanishing-point in the horizon, go on with the measuringraBig. 43.
The process is illustrated in Fig. 44.

The squares employed may, of course, have some connectilorthei
objects represented, or they may be merely supposed toiexastier
to serve a temporary purpose in xing measurements, andidgodal
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FIG. 47:

of one big square may often be made to do the work of severdlesma
ones; pavements, however large, which are made up of sqgares
being usually drawn by means of very few measuring-lineshasvn

in Fig. 45. These little squares are often very useful, toaeit larger
measurements by; for, supposing their sides to represetitde any
other unit of measurement, you have only to count off as méaryem

as you want in order to obtain the distance required. Indaedye
shall see by and by, it Constitutes a very convenient and/femmplete
“method” of perspective, especially in the case of guretpres, to rule
off the whole of the ground which is to show in the picture istjgsuch
squares as those in Fig. 45, the objects represented beskgtadhed in
with a free hand, as can be done easily enough, the squangshing a
perfectly accurate scale for any part of the picture.

The location of the vanishing-point of diagonals never rngee you any
trouble; whatever looks right for a pretty good-sized squsomewhere
in the foreground of your picture will he right for the restthé drawing.

It need never give you even the trouble of being too far awayake its
employment convenient, for you can always get as long a nmessmsnt
as you wish without going beyond the edge of your canvas ogpap

The little diagram at “A,” in Fig. 47, shows that the vanisiipoint of
diagonals may be brought as near as you please without cltatigg
result, if you only reduce the measurement with which youirbégya
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corresponding degree. Compare Fig. 46 with Fig. 47 in thipeets
The measurements obtained are just the same in both; buzéhefshe
picture might be reduced to that of the rectangle sketchéldenower
right-hand corner of the latter, and even smaller, if fouedidable, and
the point used to get the measurements by still be kept itksel&game.

The two vanishing-points in Fig. 46 are placed just far effoagart so
that the measuring-line is the diagonal of a square, and dasurement
with which we begin —the distance from the telegraph-polég&outer
rail— is accurately laid off on the line which runs from onelgdo
another. If we place the two vanishing-points half as fartapa they
are here, then we ought to take only half of our original measent
to obtain the same result. If the distance between the viagigioints
be reduced to one-fourth, make the given measurement amtfdoo,
and the perspective measurement will be just as correctvi@t is the
same thing, you can leave the measurement in the foregraurndsa
and then the measuringline, if drawn to the “half” point, lvaileasure
twice as much; if drawn to the “quarter” point, four times asa, and
so on. This is what has been done in Fig. 47. Now a word or twatabo
the correctness of the square with which you start. If you dk at
Fig. 45 you will see that a square in perspective may

look like almost anything that can be formed with four linégnly the
opposite sides are kept parallel (either actually drawnrseaaishing
to the same point); and if the gure is somewhat foreshortertor, as
every slab in the pavement, or every stone in the wall (urtlesgvall
face you exactly, and then it can hardly be said to be in petses,
is viewed more or less obliquely, it must, of course, appeanesvhat
foreshortened—how much it is foreshortened depends simpliiow
obliquely it is viewed.

Consequently, if you observe the conditions which have jesnbin-
sisted uponyou cannot go wrongn sketching the rst square of your
pavement or wall-you will in any case make it a possible petf a
perfect square. See Fig. 48.

You may make the square too large or too small; but that is eor er
which can easily be corrected at any time, and that will nethany
in uence except on the square itself, for the vanishingapof diagonals
is just the same for big squares as for little ones. Or you malenthe
square too much foreshortened, or too little; but this isatyea question
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FiG. 48:

of appearance, and has no reference whatever to the cassaththe
perspective.

For, as the appearance of the square is determined by theveilse
position, and as itis a poor rule that will not work both wayss equally

true that the observer's position is indicated by the appese of the
square.

If you happen to get the square foreshortened more than yendad
to have it, the effect will be to make the picture look as if tleserver
were standing farther off than you intended; that is all, dredcontrary
is just as true. In other words, the character of this rstagy and
the general appearance of the picture, which is determieit, lare
purely and simply matters of design, and are always treateslieh by
architectural and mechanical draughtsmen, as well as lnygai

As a matter of practical convenience, it will be well to makest rst
square rather large—the whole width of the room or the stpszhaps,
rather than a single slab in the pavement—because any stigical-
culation which you might make at the outset, regarding what hal
result was to be, will in that case be less and less apparef@uapro-
ceed to smaller details, while the same miscalculationamirg a small
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thing would be pretty sure to lead to worse and worse ressltstlzer
and larger objects came to be affected by it.

Observe, however, that, as far as the use of horizontal sgusrcon-

cerned, this method of determining perspective measursmemonly

applicable to that kind of drawing which we have learned tovkras

“parallel” or “one-point” perspective; but where verticeduares are
used, as in Figs. 42 and 43, it is just as general a method astlaery

The reason for this limitation is simply this: It Is obviousat you can
only measure in this way lines that are at right angles toeHosm
which you take the measurements. It has already been idsigien
(page 34), and the proof will, | hope, be clear very soon, these last
must be parallel with the horizon of the plane in which they lit fol-
lows, then, that the only lines that will combine with thegsesuch a
way as to make squares must be those running straight awaytifre
observer, as in Fig. 48. But as any horizontal line is sure tatlyeght
angles to any vertical one, it makes no difference what itsaairec-
tion may be. Now for the reason why the line from which the reas
are taken, which we will hereafter call the “line of meastiresust al-
ways be parallel with the horizon of its plane. All accuraeyniork of
this kind must depend on our having something assured to bveth.
Things which we know to be really of a given size seem to be lemal
when they are farther away, and larger when they are nearebterver;
but before we can exactly determine their apparent sizeyrparticu-
lar position we must have some standard by which to judge iheat
positions—that is, we must have some place in which measmaEm
which are alike shall appear alike.

Your experiments with the screen must already have taughtuyaler
what conditions this can happen.

It only happens, you will nd, when the line in your pictureoalg which
the measurements are taken has actually the same direstitie éne
in nature which it represents. This is the same thing as gdhiat real
and apparent proportions are just the same only when thesetiodf on
lines parallel with the picture plane; and being parallghvwthis plane,
they are bound to bparallel to the horizon of the plan@& which they
lie. Prove this for yourself, however, by actual observatio

The windows in the houses across the street seem, as you lbak o
your window, to grow smaller and smaller as you look farthmet garther
down the street; but if you set the screen in your own windothabit is
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just parallel with those in the other houses, you will ndthaeasured
on the screenthe windows are all of the same width still.

It is just the same with the vertical distances; but this dugssurprise
you as the other probably does. There is nothing any morerkeaie,

however, about one case than the other; the same obses/ttaircon-
vinced you, the rst time you looked through the screen, thatpictures
of such edges of objects as were parallel with the screen Inawst the
same direction as the edges themselves, ought also to havaced

you of this other fact, which is of just as much importancet tinea-
surements along such edges are relatively the same in thegas they
are in the real objects.

And so you see why it is that vertical edges may be divided &eye;,
in any way you please, as in Figs. 40 and 43, the geometrioglopr
tions being all right for the pictorial representation oémh, and that
any measurements that such lines may stand for may be trestste

any horizontal line by this use of diagonals of squares; &gdu can-
not always feel as sure of horizontal or other lines, or usentin the
same way, it is because they are not, as the vertical oneslarays
parallel to your imaginary picture-plane —your remembenaadow-

screen. When they are parallel with it, and the lines to be oredsare
at right angles to them, you can do just the same with them a<go
with the verticals.
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V. Measurements by Means of
Triangles

IF the method of measuring by means of diagonals of square$ &pno
plicable to every case that can possibly arise in the codraelughts-
man's practice, another and more general statement of wally amounts
to the same principle will be found to be so; and as the gréatérdes
the less, this other method might have been described inr8igplace
and all that has been said about diagonals omitted, if théadgust
explained had not been not only simpler, and for that reasone rron-
venient whenever it was applicable (and it almost alwaysissartists
use perspective), but being somewhat easier to understardiscus-
sion beforehand serves a very good purpose. For it establighthout
much trouble, certain points which it is necessary for ustovk before
we face the more general question.

If in measuring the windows in Fig. 40 it had also been necgssa
desirable to determine the exact length of the house itdedfreader
will see that we have not yet learned enough about perspddtigo it;

there is a way, however, of xing such measures, and this iatwile are
coming to now.

The width of each window and the length of the house itselfigh &9
were xed in this way—at least they might have been so deteea; if
the drawing had been made to measure instead of being skleiottbe
spot.

The line to be measured is, in this case, the ground line ofrtme of
the house. Let us measure its length rst and attend to thelovis

afterward. We have seen (page 39 ) that any measures we may hav

occasion to use must be set off, if we are to be sure of themome s
line that is parallel to the picture-plane, and that sucha is always
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FiG. 49:

parallel to the horizon of the plane in which it lies; thatitds always

parallel to the original or actual horizon when drawn on lestgfaces
and always vertical or up right when drawn on vertical swefacand
so on. Our observations at the screen taught us that long@gch a
line is drawn, then, in such a position as to have one poinbmmon

with the line to be measured. Theoretically' this may be velier you

please, but in practice it will usually be most convenienttaw this

imaginary line through the nearest end of the line to be nredsuAs it

is never used for any other purpose except to set off measorésmay

be called the “line of measures.” In some “systems” of perspe it

is confounded with the bottom of the picture-plane and theoines a
source of endless annoyance to the pupil—and all for nothatg—for

anybody, can see that the line has nothing to do with the qgqitane
except to be parallel with it. The two things may be, and o#iez on
opposite sides of the street; indeed, that is just the catbeRig. 49.

The true length of the house, then—that is, its length as eoetpwith
its height at the nearest corner —is laid off in a line drawrtlenside-
walk through this nearest comer, and parallel to the horizon
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Now, you see that this “line of measures” is just such a oneassused
in Fig. 48, only, in that case, it and the line to be measureahéal two
sides of a square, while now, as they form an acute angle with e
other, they can only be regarded as forming two sides of agléa But
when you think, of it, the two sides of the square in Fig. 48rfawith
the diagonal a triangle too. What, then, is the differencevbeh them?
There is no difference, unless we choose to make one out datte
that in Fig. 48 the triangle has one square corner, while gn #9 the
corresponding corner is an acute angle; in every other cespe two
cases are exactly alike, and, instead of calling the linecwigiave us
the perspective measurement in Fig. 48 the diagonal of arsgue
might just as well have called it the base of an isoscelesgh&gawhich
had one right angle. Why, then, may we not adopt the same [@oces
in Fig. 49 as was employed in Fig. 48, which would consist irkimg
the line to be measured somewhat shorter than the line ofuresafor,
of course, it would always be a little foreshortened) by ctatipg the
isosceles triangle, the equal sides of which the two aresagapto form,
by drawing the base; and then, by carrying out the base tautsking-
point in the horizon and using this point to measure evemnglelse,
make the picture consistent, and therefore correct?

We could do so without any trouble or any doubt regarding tisohute
correctness of the result if there were only one face to tlidibg; and,
in fact, it is the only really satisfactory way to do, as sosryau know
how to reconcile the two sides of the building to each otherthat,
when you lay off your triangle of the sidewalk, you know notyothat
it looks pretty well but that it must be correct. It is possilbd do this;
and its explanation gives the key to the whole matter.

The point which was called the vanishing-point of diagomalhe pre-
ceding gures has been called the vanishing-point of thesbafsthe
triangle in Fig. 49 (see the little diagram in the corner).

This name is a good one, because it does not allow the stualdon-t
get the real signi cance of the point, something which, asrgweacher
knows, pupils nd it very easy to do; but it is too long, and wealf

have to call the point simply “measuring-point’—only do fotget that
it always is the vanishing-point of the base of an isoscelasdle, oth-
erwise it would not be of the slightest use as a measuringtplbiyour

picture necessitates the establishing of many measurement have
to regard it as in good part covered with pictures of isosceiangles
the bases of which all vanish at one or other of these poingseéadter,
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then, we will use the term “vanishing-point” (written V. Bjly as ap-
plied to the point where the line to be measured vanishescaldhe
vanishing-point of the base of the triangle the “measupo@t” (writ-

ten M. P.); and whenever it is found necessary to use moredharof
each it will be well to number them in such away as to preveptas-
sible confusion—M. P. 1 to go with V. P. 1, M. P. 2 with V. P. 2 ssal
on.

In some books on perspective the measuring-point is cajleshb name
in dealing with objects in “parallel” perspective and by ey name in
other cases; but there is no need of any such multiplicafiterms, and
in this book no distinction is made in this respect betweenwiigs in
which one vanishing-point is used and those in which halfzzdaonay
have been employed.

The location of any measuring-point depends entirely, abavwe seen
already (page 40), on the position of the observer. Itis theavanishing-
point when lie is near his imaginary picture-plane (try ittwtihe screen,
if you have any doubts about it) and farther off when his eyaose re-
moved from this plane, and except for reconciling the ddfersides of
the building (which we will attend to presently), you cangotwrong
in placing it anywhere you like; for, to repeat what was saidpage
40, with a change which will need no explanation, if you takeecto
make that side the shortest which you can tell by looking & the
one to be foreshortened, you cannot go wrong in sketching ysu
triangle. Anyone which you may draw on the pavement will bepbs-
sible picture of one which is perfectly isosceles. Whether piace the
measuring-point too near the vanishing-point or too faryaisgurely
a matter of appearances. Fig. 50 and Fig. 51 represent thelsaumse,
and one is just as “correct” as the other; but the distancedsst the
measuring-point and the vanishing-point is very much greiatone of
them than in the other. All that is to be said about the resythiat one
picture looks rather better than the other.

If it were necessary to explain the difference in the twoafgit would
be done simply by stating that in Fig. 51 the observer is ssppdo
have stepped backward a few paces from the position occuyied
Fig. 50 was drawn. But all that the draughtsman need thinktabdie
difference in the effect produced by the two pictures, fat th the really
important thing after all. In drawing these two illustratgtwo “lines
of measures” have been employed, merely as a matter of cemaen
Such lines may be introduced at any corner where they aralftaube
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FiG. 50:

of use. The main building was drawn rst, and as the end to basue=d
was square, the line of measures at that point is just as etigeaheight

of the corner at which it is placed. In the same way the lowdbag

to the right is three times as long as the height of its eaveseathe
ground, and sds line of measures is three times as long as the height
of the corner at which it is placed.

The difference in the relative lengths of these two lines],andeed,
all other differences to be found in comparing the two drgsirarise
from the difference in the placing of the measuring-poiat;Wwhen this
is once settled everything else is determined by it.

Now let us see about the relation of the two sides of the nglth each
other.

Turn back to Fig. 49 and look at the end of the house. You seasit h
only been sketched, the measurements being guessed atthéowdo
we know that this part agrees with the front of the building &mat the
whole is in true perspective?

We do not know, but we can very soon nd out.

In order to do this with absolute precision, however, and penthe
reader would not be contented with anything less, it will leeessary
to analyze the drawing a little, and, by reference to our erpental
window- screen, to establish the conditions under whiclptbire was
made.

The conditions are best represented by the screen on whiclhaee
been drawing with chalk, but Fig. 52, which is virtually acpire of that
contrivance, will do pretty well, and it is desirable to haamething in
the book to refer to as we go along. The broken glass will anpwnedty
well in place of the window-screen, and the open box instdagbor
neighbor's house.
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The box is painted on the glass just as it looks to this obseaval its
lines having been carried out until they cut the horizon efffcture, the
points which are xed in this way are found to just cover ther® on
the actual horizon (away out to sea, you know) toward whihlithes
of the box seem to be pointing.

Fic. 51:

Only one of these vanishing-points in the actual horizom@s in the
illustration, for the reason that the other one would be savay as
to make the illustration inconveniently large if it werermduced; but
if it were shown, it would be found to bear exactly the samatieh to
the one in the picture (Y. P. 2) as the one which is represdrgads to
V. P. 1.

The lines running from the box to the observer's eye and téd@shave
been used to make the picture of the box on the glass accifatean
make out how this was done if you care enough about understaitd
to study the drawing a little, but you need not take the treubldo so
unless you are so minded.

Fic. 52:
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The only thing which it is really necessary for you to knowtlst the
two lines from the observer's eye (S. P.) to V. P. 1 and V. P\2lexactly
the same direction as have the horizontal edges of the balk its

Now, as it is a square-cornered box, these two lines must foright
angle at the station-point. And we shall nd that they do sthiepicture
if we can get such a view of them as will enable us to judge wheit t
true direction is. You prove this easily enough with the loitshread
in front of your window-screen, but we cannot do it quite sadity in
this representation of it. If, however, you will take holdtb€ threads at
the station-point and, without allowing them to slacken loarge their
lengths in any way, will let them turn on V. P. 1 and V. P. 2 ash#yt
were hinges until the threads lie at on the screen, as showig. 53,
and will then lay the screen itself at on the table, you wikve the
same condition of things on your screen that Ave have in Hg.so
that, while the direction of your threads remains relativ@hchanged,
the picture will now answer just as well as the screen to tatkuaand
make our demonstration by.

You will see that on this di-

agram (Fig. 54) the isosce-

les triangle which would be

used to measure the perspec-

tive length of the longest side

of the box has been added;

its base has been continued to

its vanishing-point in the hori-

zon and a line drawn from

this point to the station-point,

which line, as we have just

seen, must be parallel with

the actual base of the trian-

gle. Now, then, we have

all the necessary conditions of FIG. 53:

a perspective problem accu-

rately stated on the paper. It is not by any means necessairyhils
statement should be based upon actual measurement of et ahp
its position, as books on perspective usually say itis. Bgtnecessary,
when the correctness of the perspective comes to be deratmust-to
x the station-point, and to x it in such a manner that it shaear the
same relation to the lines and points on the picture as thiatated in
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Fig. 54. This is not a dif cult matter at all, and may be detarad with-
out once thinking about the observer's distance from eitherpicture
or the object.

FIG. 54:

Let us see what the requirements really are. In the rst platenec-
essary, when you have, as you usually do in representindibgd, a
square-cornered object to draw, to have the station-poiptaced that
the lines drawn from it to the vanishing-points shall formight an-
gle with each other; and in the second platte, station-point must be
just as far from either vanishing-point as the correspogdimeasuring-
point is
You see that this will always
have to be so because, as
the horizon of the picture is
parallel to one side of the
isosceles triangle on the pave-
ment and the lines from the
station-point are parallel with
the other two, the three lines
FIG. 55: on or in front of the picture
must form an isosceles trian-
gle also? and that the line to the measuring-point is the base of it, so
that the other two must be of the same length. This is the wétoley,

2According to the familiar truth, “If the three sides of a trigle are parallel to the
three sides of another triangle, each to each, the triaagéesimilar.”
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and if we adjust any drawing which we may happen to have in hand
these conditions we need not have any doubts about its toessc Let
us turn back and do this with the house in Fig. 49. | have satliths
possible to draw one side of the house without going into thestjons
which we have just been discussing. Suppose we draw the $iidé v
measured in Fig. 49, xing the measuring-point at random auading
the line of measures represent the known relation betweehdight of
the nearest corner and the length of the house, with thetrgsoivn in
Fig. 55.

Now this may be a per-

fectly accurate measurement

for this side. Next let us

draw the other side by it-

self, as in Fig. 56, which,

considered by itself, may be

perfectly accurate too, al-

though the measuring-point

was taken just as much at ran-

dom as the other one was.

Now let us see if they will go FIG. 56:

together as they ought. Carry

out the lines in the rst one to their vanishing-point as igFb67, and
those in the other as in Fig. 58. The nearest vertical lindvénHouse
being common to both drawings, you can readily determinepthsa-
tion of the vanishing-point which remains to be found in eftbase by
measuring its distance from this line along the horizon. Bis,tand
establish both vanishing-points on both drawings, as in%39gand Fig.
60. Having done this, it will be easy enough to x on each pietthe
station-point as it would have to be in order to have the pectook as
it does. For, as the corner of the house is a light angle, ardagbody
knows that any angle inscribed in a semicircle is sure to bghda an-
gle (if he has any doubts about it he must brush up his georteethe
extent of satisfying himself), we have only to draw a seraleiconnect-
ing the two vanishing-points, and are sure that the stgimnt must be
somewhere in this. Then as we know that the station-poiniss as
far from the vanishing-point as the measuring-point is, ayedff this
distance on the semicircle with the compasses, and that gwall we
want to know. All the points that could possibly be used haserbes-
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tablished, and the accuracy of our original sketch may beotsirated
to our heart's content.

FIG. 57:

Now let us put the pictures of the two sides together and séeeif
agree; that is, let us see if the point from which each sidet iage
been seen to look like this would be right for the other side i6you
make a careful tracing of either drawing, and apply it to theeq you
will obtain the result shown in Fig. 61, which is as completeductio

ad absurdunas anyone could wish, for the station-point certainly canno

be in both these places at once. To correct the drawing ofdheehas
a whole, it is necessary either to retain one of these statamts, and,
leaving one-half as it is, make the rest of the drawing canftw it, or

to take a new station-point altogether.

FiG. 58:

This last is usually the best way, because, by taking théstabint
about half-way between the two, you do less violence to yoigjiral
design than would result from the other course. This formoofexction
has been applied here, and the result is shown in Fig. 62.

Of course, if the base of the triangle measures the wholecbbja-
rectly, lines parallel to the base will measure any detail$ divisions
just as correctly, so that nothing more need be said abowtitigows in
Fig. 49; and as it makes no difference whether the triangh®izontal
or vertical, this method may be applied to such lines as thodee roof
in Fig. 63, just as well as to the horizontal lines of the house
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FiGc. 59:

If you should have occasion to make the corner of a buildimgetbing
else instead of a square one, you can always manage it by ciowgpjia
with a square corner, as will be explained in the chapter owes, or
you will see in the chapter on methods a way of drawing any kinal
gure, no matter how irregular, by an easy application of pinmciples
of parallel perspective.

| have a suspicion that, in spite of all my assurances abeutdirect-
ness of the squares, imaginary or other, on which we haveddao
depend for a large part of our perspective measurementarmgany
readers will still lie haunted by doubts about them. How dokew,
they may have said to themselves more than once alreadyhthand

of the house on page 47 was really square after all? Why mayt it no
have been an oblong pretty nearly square, perhaps, bunstiljuite
equilateral?

The gure which was sketched on the ground to start the maagioy
may have been a square, but it may also have been an oblongaend
we wanted it to be one we should have drawn it in precisely #mees
way. How, then, shall we know which one our drawing repres2ur
experience with the two sides of the house in Fig. 49 will hedput in
this case as well.

Every square has two diagonals, which cross each othertatangles.
And anybody can see, by looking at the diagrams which we haste |
been using, that if the one diagonal used in Fig. 50 vanisheganit
does in M. P., the other one would vanish just as far to therctioke
of the vanishing-point at the end of the house (V. P.); andingafound
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FiG. 60:

the vanishing-point of the other diagonal, we could locae station-
point in this case in very much the same way as we did in ther ¢tee
Fig. 62). Then we should be able to prove that the picture ®ktid of
the house represented a perfect square, as seen from tlua-gtaint.

Fic. 61:

Seen from any other it would, of course, represent an oblasggs
correctly, and we could determine the precise charactehebblong
just as well as we can demonstrate the squareness of this, gfuwve
had accurate data concerning it. For the lines which meéigstation-
point, as they stand for the actual directions of the diatgooiethe gure
represented, must meet at the same angle as that at whiclagundls
cross. Knowing what this angle is, we could locate our meagyyoints
and set off the length of the sides of the oblong just as ctiyras we
have those of the square.
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Fic. 62:

One word more about the station-point in Fig. 50, and we areedd
said we could locate it in “very much” the same way as we didaihe
in Fig. 62. Very much, but not quite. Very much more readigrhaps,
but in a way that may require a little explanation, all the sam

Suppose we had found both
measuring-points in this il-
lustration, then one of them
would be just as far to one
side of V. P. as the other one
was to the other side; which is
the same thing as saying that
the observer must be stand-
ing directly in front of V. P.
Satisfy yourself about this, if
you have any doubts, either by
looking at the picture or by ex-
perimenting with your screen.
The station-point, then, must
be in a semicircle connecting
the two measuring-points and

. . FIG. 63:
must be directly opposite V. P.

The distance from V. P. to the

station-point will, you see, be just the radius of the serviej and if our
drawing had been based on assumptions of actual distarrcegmon
real measurements instead of on appearances, we might dtasleven
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our V. P. anywhere; laid off the line to the station-point bé tright
length; drawn our semicircle, and so on, and this is the wag afften
done.
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VI. The Perspective of Curves

THE reader understands by this time
how much easier it is to draw squares, or
at least rectangular gures,4 in perspec-
tive than any others; and, as a matter of
fact, everything else is usually drawn by
means of such gures. It is usual, for in-

stance, to enclose a circle or any other
regular, curved form in a square, as in
Fig. 64, or in an oblong, as in Fig. 65,

and, having drawn these last in perspec-
tive, to note where the curves touch their
sides or cross their diagonals, and to lo-
cate these points by means of parallel

Fic. 64:

lines running into the picture at the right distance from siges. You
can in (his way obtain as many points as you need, and can kie¢rhs
the curve through them accurately enough.

FiG. 65:

In the cases of the circle as shown in
Fig. 64, it makes no difference whether
the square is in “parallel” perspective or
not; the result will in any case be an el-
lipse and it will always be &vel ellipse

if the circle represented is level in re-
ality and is directly in front of the eye.
Figs. 66 and 67 show a circle above the
eye drawn in squares in different posi-
tions, but the results, as you see, are pre-
cisely the same.
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A good deal of energy has been wasted in curiously childisbugisions
as to whether the perspective of a circle really was an ellgrshot, and
in some drawing-books you will nd the circles all drawn wigpn

FiG. 66: FiG. 67:

The discussion is not worth reviving, but anyone who has anybts
about how a circle appears may very soon convince himselfdrking
out a few very elementary problems in conic sections. Fompibeire
of a circle (unless it is seen edgewise, when it appears aaighttline,
as any other plane gure does) is a section of a cone of whielciitle
itself is the base and the eye the vertex. Figs. 68, 69, andagOhmlp
the reader to remember under what conditions a circle irppetse, or
any part of one, becomes any kind of a curve other than arsellipis,
| hope, not necessary to say, that when the circle is vericdlparallel
with your picture-plane, the representation if it is stiltrae circle, as
shown by the cart-wheel in Fig. 1. But in any other case wheee th
whole circle can be seen in the picture, it appears as arsellip

FiG. 68:
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To anyone standing on the circle that part of it which comés his
picture is a parabola; and, if he is fairly inside the cireldnat he sees
on his picture is a hyperbola. Remembering this, the studdirdiways
sketch his circle accurately enough if he xes the width af éllipse as
compared with its length by rst drawing, a square in the pladere it
is to go.

FiG. 69:

Fic. 70:

Fig. 71 was sketched in this way, and may be useful as shovawgd
X, with suf cient accuracy for all practical purposes, tla@pearance of
rims of wheels, of the under side of arches, etc. If drawn gtcamsid-
erable distance above or below the eye, and at the same tittne ttig/ht
or left of it, the ellipse will look “askew” as it does in Fig27the major

http://ADLab.info



58

L. W. MILLER

axis of the of the ellipse being at right angles to the axishefwheel
or other cylindrical body with which it may associated. [ksig this
effect, draugtsmen sometimes take a little liberty with pleespective,
and “straighten up” the ellipse as in Fig. 73. This often hg®ad ef-
fect, and indeed seems to be almost necessary in the casezuiital
circles, such as the tops of columns and towers, but it is obtfal util-
ity as applied to vertical circles, as the reader will adntiiorcompares
the two drawings of a pulley given in Figs. 72 and 73.

Fic. 71:

Fic. 72:

Sometimes, however, in drawing
the under side of arches the effect
of the true perspective represen-
tation is decidedly offensive, and
the error, for such it really is, of
drawing a vertical ellipse instead
of an oblique one, has to be intro-
duced. Whether to do so or not is
a question for the draughtsman's
good sense—atrtistic sens—to de-
termine.

FiG. 73:

Angular gures, other than rec-

tangular ones, may be drawn in
the same way as those which are
bounded by curves, by drawing

square or rectangular shapes around or through them andinmgasn
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the sides of the latter the points where the other gureshowe cut
them.

FIG. 74:

The obtuse angle of a building, for instance, as at A, FignTight be
drawn easily enough by means of the square. You have onlate tire
square in perspective and measure of the points A and B omdés,s
so that you do not need to trouble yourself to nd either theishaing-
point or the measuring-point of the line AB. A better way, hoas to
do anything of this kind will be found in the chapter on metkod
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VII. A Question of Methods

AN artist's knowledge of the mathematics of perspective is@dgieal
like a poor man's money in the savings bank. He wants to bedute
and is anxious about it if he is not, but he has little use féram day
to day. Occasionally he makes a little draft upon his cafutiadl to help
him out of some immediate dif culty, but the bulk of his forta may,
and ought to, remain untouched most of the time.

FIG. 75:

But it is different with the architect or the mechanical dratsgnan.

Plans and elevations drawn to scale have, in their case tath&formed
into perspective representations by a more or less mediapplica-
tion of the principles which have been considered in theguigg chap-
ters. There are several different methods, fairly distinEtmaking this
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application. Which one is most convenient in any particuksecthe
draughtsman's own judgment must determine.

FIG. 76:

The one to which the most prominence is usually given in efgarg
works, of assuming the horizon, the station-point, and ireand posi-
tion of the object, arbitrarily, and letting the effect tatare of itself, is
the most mechanical, and least satisfactory.

The better way usually, is to make a free-hand sketch, giasgearly

as possible, the proportions of the object and indicatinggng rate,
the desiredeffect. By going over this sketch, as Fig. 49 was gone over
in a preceding chapter, the necessary data for an accuiiendrare
easily and quickly obtained, and the draughtsman has tiséeszion of
seeing the result something like the one intended, a thinghwie is by

no means sure of when, working in the other way.

FIG. 77:
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FiG. 78:

The draughtsman who has ever had occasion to construct sache
drawing as that shown in Fig. 77, having no other data thasettior-

nished, let us say, by a photograph looking something lilge Fb,

taken from another point of view than one desired, and eneuetbwith

shrubbery which he wishes to leave out, and who, after muattind

and planning and “assuming” of station-points, has obthiaegesult
something like that in Fig. 76, nds little consolation indlcertainty
that his production is in true perspective.

Fig. 77 is just as correct, and looks a great deal better,Igibgrause it
was made over a sketch which was approximately right to bedin

But even when this point regarding the general method of phaee
is settled, there are different ways of going about a draysagne of
them being best suited to one class of work and some to anofher
draughtsman's own good sense must determine which methoms$isn
any particular case.

You may, if you choose, nd the vanishing-point and the cepending
measuring-point for each set of lines in your drawing—thkqoie ones,
as well as those which arc horizontal or vertical—or, by méfg to your
elevation and plan, you can reduce everything to a quesfioelative
heights and of measurements on the ground. As heights aagshve
easiest measurements to determine— no other calculatansthose
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FiG. 79:

FiG. 80:

apparent at a glance in any of the rst illustrations usedhis ook
being required— it will not be necessary to say any more athearh.

Con ning ourselves, then, to the dimensions measured onritengl or
oor, we shall see that it is always possible either to draw areasure
each line by itself, involving the use of just as many vamighipoints
as there are directions, or, by establishing a certain nuwfheeasure-
ments on lines which run directly into the picture, x all thernerssep-
arately, it being an easy matter to connect them afterwatttbwt regard
to where the lines connecting them would vanish. This metrasithe
double advantage of enabling you to represent objects irpasigion,
without going outside the limits of your picture to nd vahisg points,
and to locate any point by reference to your geometrical plaale-
vation alone, without regarding the rest of the picture.. Fhas been
drawn in this way, each corner of the ground-plan being kxtay itself
by means of one measuring-point (the vanishing-point ofjalls of
the square), and each height measured separately by metres afe
vanishing-point. This brings the whole subject down to astjoa of
“parallel” perspective, as you see, and to using the onesharg-point
which we have learned (Chap. I.) to call the centre of visionrmBm®-
ber, however, that this does not mean that the point is nagss the
middle of your paper or canvas, but only that it is supposdzttdirectly
in front of the observer's position, and so tbentre of all that he sees
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FiG. 81:

Fic. 83:

FiG. 82:

Another advantage to be derived from employing this metlsodhiat
you can try different effects by varying the position of theogetrical
plan, as shown in Figs. 79, 80, and 81—the necessary datg fein
nished by the plan and elevations. Fig. 82, and each heitdhleshed
as in Fig. 83. Only, of course, it makes no difference in thst lop-
eration whether the line showing the real height is set up ahé the
parallels drawn to CV, or the height given at B and the pamaliehwn
to the measuring-point; all that is necessary being thatlieds should
be measured by parallels. If the reader objects that in tbases the
measuring-point comes a good way off, he is reminded thaahéding
it as near as lie likes by remembering what was said on pagen@9 a
illustrated by Figs. 40 and 47.
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FiG. 84:

Another good way to do, and one which will be found more conve-
nient than the last when the plan is at all complicated, is &asare
off the edges of the ground plan by means of the vanishingtoid
the measuring-point belonging to eacli set of lines, butingke mea-
surements much easier to x by putting them well below theeabj

If the reader will turn back to Fig. 51 he will understand tignscance
of this. The measuring here is all done within such narrowtéipand
the lines cross each other at such sharp angles, that iresgyreat care
to make the drawing accurate.

It would have been much more convenient to put the measutsmeti
out of the way, by extending the vertical lines downward aoiastruct-
ing a perspective plan, as has been done in Fig. 84. In actinig work
this method has the advantage, also, of allowing any nunfiedtesna-
tive treatments of the building to be represented withoatttbuble of
redrawing the plan every time; for this can be on anotherepdaper,
if you like.

In ease the multiplicity of roofs of such subjects as thisusthaver
give the student any trouble, the construction of dormeegj@ained in
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FiG. 86:
Fic. 85:

Fic. 87:

Figs. 85 and 86. The rst one applies to such dormers as angrsio
this illustration (Fig. 84), where only one vanishing-pois used, and
the other one shows what to do in case you have to employ mohe e
points.

This method of the perspective plan is a very good one wherhgoa
polygonal or circular structures to draw, like that in Fi@, &t us say.
By setting your geometrical elevation side by side with thespective
view, you can carry the heights across from one to the othiéraviule or
“T” square. This will give all the heights on some one vertmane, and
you can then transfer them backward or forward in the pidtutiee way
that has already been explained. In Fig. 87 the lines of tkadmns
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FiG. 88:

are lengthened a little, as if their vanishing-points hadrbesed, (and
so they were in this case,) for the reason that it was justssteadraw

hexagons in this position as it would have, been to draw sguaut the
whole drawing could have been made with one vanishing-gositas

well.

Fig. 88 shows the same method applied to another kind of ingild
If either of these seem at all hard to understand. howeveeglthe

reader not to trouble himself about them, as anything ofkind can be
done just as accurately by means of an application of papatepective
which is presently to be explained, and which is the one lsuahde

use of by artists where a good many objects have to be locatethair

sizes indicated.

By looking at Fig. 89, you will see that almost any problem tkdikely

to arise in an artist's practice can be solved by means ofpaietper-
spective. You have only to make a geometrical plan of youjesib
cover it with squares as big or as little as you choose, andngaut
these squares into perspective, as is shown in Fig. 45 (pBge -
ceed to sketch your plan on the perspective squares by gxaetsame
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Fic. 90:

FiG. 89:

process as that which one is accustomed to employ in entpayine-
ducing a picture by means of geometrical squares.

Fig. 90 shows the plan used in Figs. 79, 80, and 81 drawn innthis
and Fig. 91 shows a row of arches treated in the same manner.

Fic. 91:
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VIIl. Shadows

IF our thoughts have so far been

occupied with the outlines of ob-

jects rather than with such ele-

ments of pictorial effect as are

furnished by shadows and re ec-

tions, it is not because less im-

portance is attached to the latter,

but simply because it is not pos-

sible to think about everything at

once. And as the subject must

be divided somewhere, it has been

thought best to limit our inquiries, FIG. 92:
at rst, to those things which are

most obviously elementary, and to take up afterward thosehwdreat
numbers of drawings have to do without altogether.

As a matter of fact, the shadow is usually of more importaficen a
pictorial point of view, than the outline, and | cannot heimking that
it is a great mistake to separate the two in practice, as misngon to
do in drawing-schools.

From the very rst, pupils should be taught to see that it is shadow
that shows the form, and that it is only by drawing this that¢haracter
of the object is expressed.

Drawings made in outline are diagrams, not pictures, andieacan be
said to know how to draw unless he grasps the laws which gahern
representation of shadows as well as those which standdatidpes of
things.

The study of the light and shadm objects hardly comes within the
province of our present investigation, but the perspectitbe shadows
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FiG. 93:

which they cast forms, not only one of the most interesting iastruc-
tive branches of our subject, but it is also one of the eatastderstand
and apply, as the same rays of light which cast them measeme akso,
and the vexations of separate measuring-points are atiesoi

FiG. 94:
Fic. 95:

It is hoped that the illustrations to this chapter will, ftwetmost part,
explain themselves, and render unnecessary any othemextiola than
that which a kind of running commentary on them will be fouadur-
nish.

The direction and length of the shadows of the posts in Figié8g, of
course, with the time of day; but one of them being drawn, tiners
are easily made to conform to it. The oblique lines through tthps
of the posts are rays of sunlight which, being parallel tcayehtheir
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own vanishing-point, which quite independent of any ottt tvould
be employed in the picture. These lines would measure thdoglsof
the posts if they were not all measured at once by a line thrthgends
of them parallel to the rail. Notice this shadow of the raiidaemember
the lesson which it has to teach; namely, that:

The shadow of a line on a surface to which it is parallel is alwpgs
allel to the line itself.

Notice, also, that what is true of
the horizontal line in this illustra-
tion is just as true of the vertical
one in Fig. 93. Notice, also, in
both of these, as well as in the
one which follows, Fig. 94, how
well the character of the surface
on which the shadow falls is ex-
pressed by the shadow, and do not
forget that all the outlines you can
ever draw will not convey half as

FIG. 96 good an impression of a surface as
a single shadow falling across it.

What was just noted about lines is
manifestly just as true of shapes, and our r.st rule may itgdo made
to read as follows:

The shadow of any plane gure on a surface to which it is patafie
similar gure.

Where the shadow is cast by sunlight, it is not only similarhe line
or shape which casts it, but it is of just the same size. Whenaast
by arti cial light, however, the shadow grows larger as theface on
which it falls is farther removed.

The shadow of a line on a surface with which it is at right asgleanges
with the direction of the rays of light, and so furnishes atyraccurate
indication of the position of the sun. You can see this vegelyi in
Fig. 92 and in Fig. 96.

Fig. 97 shows the shadows of lines on surfaces to which tlesgaallel,
on those with which they are at right angles, and on those tohthey
are oblique.
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Fic. 97:
Fic. 98:

Test the width of the shadow on the wall by drawing rays oftlibhough
the corners of the shutter, and, having found their vangsipioint, 'see
if the shadow on the curtain inside the window is of the rigidtv.

Fig. 98 shows the shadows of oblique lines on two surfacesed.ds0
over it, drawing with a ruler lines which represent the raiysght, and
see if the shadows of the rounds of the ladder agree with fhiaedittle
roof over the window.

FIG. 99 Fic. 100:

Go over Fig. 99 in the same way, and see if you can nd out how the
position of the shadow of each object and angle was detedniioe
they were all determined by means of a ruler.

The shadows of a few points can be found easily enough in Bigb¥
applying the results of our observations on the precediogtrations,
and the shadow sketched accurately enough through these.

Of course, you will enclose the circle in a square, as has deee
with the horizontal circle beside it, and draw an ellipse thi#l t into
the shadow of the square, and so make the shadow of the cegle v
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accurate; but it is hardly necessary to x more than two oe¢hpoints
in the shadow.

Fic. 102:
Fic. 101:

FiG. 104:

FiG. 103:

You ought, however, to be able to draw the shadow of a horat @t
cle and of a vertical one as they appear on the wall in thistilation.
These were drawn with the rays of light falling at the sameleafgr
both, but you see they are very much alike, notwithstanduegdiffer-
ence in the position of the circles. One shadow is a littleovaer and
“steeper” than the other; and that is about all the diffeestaicbe seen
between them. If you remember about how they look, you catckke
any such application of either of them as is shown in Fig. Xa#dily
and con dently enough. As shadows always become the mospion
uous part of the plane on which they fall, it does not need tpdieted
out that their vanishing-points are always to be found inttbezon of
that plane. Fig. 102 shows how a shadow may be “tracked” fram o
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plane to another by means of the surface on which it is easiesd its
vanishing point, even if this surface has to be partly an imay one.
Fig. 103 shows how such a shadow is followed when the objetinca
it has to be lengthened in imagination in order to enable determine
its direction.

FiG. 105: FiG. 106:

FiG. 108:
Fic. 107:

If we looked into the matter a little more deeply—and it is essary
to do so in order to understand any but the most elementaty &dc
appearance—we should nd that every line casts in spacere @in-
visible shadow, as it is called, though it becomes visiblethmn dust
or mist that sometimes lIs the room or the street; and it is thter-
section of this plane of shadow with some other surface tirat$ the
visible shadow. This plane of invisible shadow is, then,gdrieated just
like any opaque at surface; it may have its own horizon ananasy
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vanishing-points in it as may be called for. Fig. 104 showchsaplane
when it is parallel with the plane of the picture, so that tdgeewhere
it cuts the ground is parallel with the horizon and has, cqueatly, no
vanishing-point. In Fig. 105 this line has a vanishing-poidotice that
the shadow oil the ground, which, of course, lies in botheéhglanes,
has its vanishing-point in both their horizons, just as we saust be the
case with the edges of the roofs in Fig. 20 (page 17).

FiG. 110:
FiG. 109:

This illustration (Fig. 105) shows the shadow as it looks witee light
comes from behind the observer, but it may just as well coram fr
somewhere in front of him, and then the case will be as showiginl06.

It is by understanding this matter of the planes of shadow dha is
able to determine readily the shadow of any point in an oblitijoe,
like the side of the ladder, for example, in Fig. 98; or thgldibuttress
or partition in Fig. 107. The method of xing the shadows opaeate
points is shown in Fig. 108.

The dotted verticals belong to the plane in which the oblitine is

situated, while those on the ground and wall are the linesrevkige

planes of invisible shadow would cut the ground or the wdlle ©blique
lines in the air by which these last are cut off in the rightcglare rays
of light.

Fig. 109 shows the effect obtained when the most importarorfan
the effect is a mass of light bounded by shadows, insteackeaietverse.
Go over it, and make sure that there is no mystery about it.
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Fic. 112:
Fic. 111:

Where there is an arti cial light to deal with, instead of thesor moon,
the rays radiate instead of being parallel to each otherjgtzdi; no two
planes of invisible shadow can, then, ever be parallel if bpsrti cial
light.

The candle in Fig. 110 illustrates this pretty well, and Higl better
still, perhaps; while the bare facts to be noted in the later stated
diagrammatically in Fig. 112.

Fic. 113:

Fig. 113 is simply a little more complex application of themsaprinci-
ples. It will explain itself to anyone who cares enough alibatsubject
to study it with a little care.
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IX. Re ections

THE laws governing re ections are very few and very simple, lart f
want of understanding them, such as they are, the begintesr gives
himself a good deal of trouble about them.

Fic. 114:

It is only necessary to remember that any point in an objedthvap-
pears in re ection seems to be just as far beyond or belowetezting
surface as the point itself is on this side of or above it.

This is really the whole statement of the matter, and any tqpreghat
may ever arise concerning the perspective of re ectionshtriig settled
by the application of this rule alone.
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As the establishing of any great number of points might becamome-
what tedious process, however, even if carried on in imaginanly,

other rules may be deduced from this one, or rather the trbtbhathis

one expresses may be put in other forms whose applicatiorctiorgs
may seem to be more direct.

FiG. 116:
FiG. 115:

A moment's thinking will enable anyone to put it into this fioy for

instance: The re ections of lines which are either paraligh the re-
ecting surface or at right angles to it have just the sameaskangpoints
as the lines themselves, and if they have the same vaniglimgs, of
course they have the same measuring-points, and the rerebis no
other in uence on the lines than simply to extend or to douiem

(see Figs. 114 and 115); and as far as lines alone are codciings

perhaps enough to say about them, for in the case of thosdvanéc
oblique to the re ecting surface one point can be estabtishehe re-
ection of each, by the method illustrated in Fig. 74, page &ad the
proper vanishingpoint found by extending the line to itsiam, as is
done with any other line. Even this is not necessary unlesshas to
draw several such lines which are parallel, for the locatbthe end
of the re ection is all that is needed (see Fig. 116). If tlighe whole
truth about the re ections of points and lines, is there himg else that
requires explanation ? There can hardly be anything, umidss the

fact that surfaces which are visible in the object are oftantimg in the
re ection, and vice versa, either because the surface wiSict ected

is the reverse of that which is in sight on the object, or beeauwne of
them is concealed by some intervening object. If, then, weewe ex-

amine these last statements a little in detail, we shouldglsty exhaust
the subject.
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Fig. 114 illustrates the rst one
well enough, and of those that fol-
low it all except Figs. 115, 116,
and 117 illustrate both.

Fig. 116 shows that the modi ca-
tions in the appearance of the ob-
ject re ected which are produced
by the rst of these inuences
may be considerable. (The draw-
ing does not quite agree with the
statement, because the top of the
board is not in sight, but anybody
can see that it might just as well
have been, and the indulgent reader will excuse the discogpa

FiG. 117:

Fic. 118:

For what we see in the re ection is obviously what we shoulel isethe
reality if the eye were just as far on the other side of the onias it
happens to be on this. This is expressed diagrammaticafiginl 18.

What the wayfarer who is here represented sees in the watest ivlpat
he would see out of it if his eye were as far below the surfaté)as
it actually is above it.

Fig. 119 shows exactly what this amounts to, and Fig. 120 asipls
both the statements which the diagi-am has been made ttrallesfor
by showing what would be seen in re ection if the bit of intening wall
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Fic. 119: Fic. 120:

wei'e removed it makes more apparent the difference in tipeag@nce
of the object which is caused by reversing it.

Fic. 121:

If the reader will turn the page bottom upward he will see that gure
seems, in the re ection, to be walking along the edge of a waiich
is just as far above the eye as the edge of the real wall is biglghus
twice the height of the wall above the water
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Fic. 122:

Fig. 121 shows how the size of the portion of an object whidhappear
in re ection may be accurately determined. The dotted lineotigh
the bottom of the post on the right may be any line on the sarédc
the ground.Anyline, remember. It may run in any direction you like.
Having continued this line to the horizon, and so found itsislaing-
point, it is easy to draw another one parallel with it and diseunder

it on the surface of the water, as if the water were extendael mitely,
and the post standing in the water; then the case of the ppstdssely
like that in Fig. 115.

If the bank, as originally drawn, conceals the re ectiorattls the end
of it. If part of it is to appear you will know just how large iught to
be.

The dotted lines connecting the parallels in Fig. 121 arg tmlshow
the shape of the bank as it is described by the line on the graant
runs down to the water. You can determine the slope of thejoblone
with mathematical exactness if you care to study the drawitigfle;

but do not trouble yourself to do so unless you are reallyrésted in
the process. Anybody can sketch the line quite accurateygmfor all
practical purposes if he has any imagination at all.

In Fig. 122 the same rules are applied to objects standingdipselves
as much as the post in Fig. 115, one of them entirely re ectbd,
re ections of two others cut off by the line of the bank, andttof
another one not appearing at all. The laws governing reoatiare,
if possible, more obvious in the case of vertical mirrorsntia those
which are horizontal (see Fig. 123).
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Fic. 123:

It will be seen that any vanishing-points or measuring-fsvhich may
have been used for the lines and forms in front of the glase baen
used in just the same way for their re ections, and one gsreeasured
by means of the other, just as if there were in reality two €girin the
case of perfectly regular and symmetrical plane gures the slabs in
the oor, even the reversal of them in the re ection is not apgnt, and
one part of the picture is merely a continuation of the other.
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X. Cylindrical or Curvilinear
Perspective

IN all the examples which Lave hitherto been given the pictaseldieen
regarded as a vertical plane, so that all vertical lines apyertical in the
picture. When, however, you draw things as they appear whaeray®
looking up at any considerable elevation, or downward agctsjat any
great depth below the eye, you notice the convergence iti@arartical

lines just as much as in any others, and may, perhaps, fdelaeddo

represent them so. In that case you are simply regarding pioture-

plane as tilted one way or the other, so that vertical linesydno longer
parallel with it, they, too, have a vanishingpoint which ylogate just
as you have learned to do with others; that is, by sketchizgwaa of

a set, and carrying them out until they meet, taking carettieatest of
the picture is made to agree with this part.

Fic. 124:
This condition exists as a possibility, but probably no onerdnad oc-

casion to work out a drawing in this way except as a curioaity so it
can hardly be necessary to go into details of the process here
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But the case of very long horizontal lines, which seem in reatohave
vanishing-points at both ends, is of somewhat more impo&aas its
recognition frequently modi es very appreciably an atsisteatment of
his picture.

FiG. 125:

Figs. 124 and 125 will make this clearer than any amount ofeegtion
in words could do.

The actual relations existing between the objects reptedeare shown
in Fig. 124; that is, the three houses are all in a row. Thesliofeone
have precisely the same directions as those of each of teesptind the
fronts of all three are parallel with the fence.

Fic. 126:

But the eye is the most restless of organs, and undoubtedlouddssee
something a good deal like what is shown in Fig. 125 if we otadithe
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position which the photographer did when he took the viewnfughich
that drawing has been made.

Fic. 127:

Something like it, but with this difference: our eyes woulel dontin-
ually moving, so that the long lines would appear curved, whereas t
camera was allowed to remain in one position until one ingoeswas
recorded, and then turned in another direction, to remaed = little
while longer—the result of which is a series of separate astindt
impressions regarding the objects before us.

Now, there can be no doubt about the truth of this last pictuhen the
conditions under which it was made are understood.

Fic. 128:
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As has just been said, it was drawn from a photograph, ancibwit-
edly records just what the observer, who happened also tqphetag-
rapher, actually saw.

No greater changes were made in the position of the camegekimgt
the picture than the observer's head underwent in lookihgreaview.

But looking at views is not making pictures, and the questinosea
as to which is the true picture of the place after all. By whglmieant:
Which picture produces on the observer's mind the impressiost like
that which the place itself would produce?

Fic. 129:

The impressions recorded in Fig. 125 form, not one pictun abse-
ries of pictures, made on the inside of a polygonal prismstiréace of
which is “developed,” or reduced, to a at surface afterwalifdhe im-
pressions were continued without interruption, the recbtdem would
have to I)e made on the inside of a cylinder which, being uedowould
give curves where Fig. 125 shows jointed straight lines.

The conditions under which the objects represented woutbahcase
be studied, and a comparison of the same with those undehvgleic
spective drawings are usually made, are indicated in thgraiias which
follow.

Fig. 126 shows the relation existing between a row of archéssguare
piers, the eye of an observer, and a picture-plane xed asheasindow-
screen described and illustrated in the rst chapter. Theedolines
running from the piers to the station-point show just howeweéch pier
would have to be in the picture; and, of course, the reades doeneed
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to be told that the piers would all be drawn of the same heghthat
the effect would be something like that in Fig. 130.

Fic. 130:

Fic. 131:

Now, suppose we were to substitute for the picture-planel@red in
Fig. 126 the curved surface which is shown in Fig. 127. Thelgmns
would then be materially changed. But this is precisely tlaesof
things which the revolving camera represents, and which paiure-
plane would represent if you kept turning it so as to havergatly in
front of you whichever way you were facing.

You will see by the diagram that, as represented in this dyikal pic-
ture, the thickness of the piers as they recede, insteadtiasing as it
does in Fig. 130, remains about the same as that of thoseshéatbe
observer, notwithstanding the fact that the more distagrtspare seen
cornerwise while the nearest ones present hardly more liganitth of
one face to the observer. And you must also see, thaticture, every
part of which was at the same distance from the observer's é&ge, t
piers would appear shorter as the piers themselves were fazthay.
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So that, if the observer were to draw on the cylindrical stcrg®own in
Fig. 127, and then atten it out, the result would be like thraFig. 128.

But pictures are not usually made on the inside of cylinders&et un-
rolled afterward. If they are made on this kind of a surfase;panora-
mas” or “*cycloramas” are, they are intended to be seen irtljas posi-
tion, and big circular houses are built for their specialaemodation—
built, too, in such a way that the observer cannot get vergay from
the station-point and must, perforce, see the picture upgéethe con-
ditions which governed the perspective calculations orcivkie repre-
sentation was based.

Fig. 128 shows that if we could unroll one of these cylindrimiatures
we should nd that the representations of all straight linescept the
vertical ones, were really drawn as curves, so that the pamers said to
be drawn in curvilinear perspective; but when seen as thejnéended
to be seen, they look straight, as they certainly would naf tteey had
been drawn straight on a at surface which had been rolleaitim form
of a cylinder afterward.

Now, on the face of it, the attempt to make at pictures as dythvere
cylinders unrolled seems just as absurd as it would be tootmpake
cylindrical pictures out of at ones rolled up. There is more to the
guestion than this, however, as we shall see.

Any picture—no matter whether it is drawn on a at surface arthe
inside of a cylinder—can appear quite right only when theeober's
eye—andneeye, at that, remember—is at the station-point.

If you have a cyclorama to exhibit, you can build a little erstlre for the
spectator just where he should be, in the middle of the mgldand keep
him there; and in exhibiting single pictures of considegabiportance
very much the same thing is often done, but in the vast mgjofitases
the artist cannot count upon anything of the kind. If he coitld/ould
be a very much simpler matter to make pictures than itis.

Remember, however, that, if drawn according to the prinsipleper-
spective which have been considered in the preceding aisagutel un-
der conditions which your window-screen illustrates, thetyse will

always be correct as long as it is seen from the station-pdihe eye

3The reader who cares to investigate the mathematics ofli@ar perspective as
applied to the construction of cycloramas will nd the sutijexplained and illustrated
with admirable fulness in Professor Ware's Modern Perspect
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placed there may wander over the picture as restlessly asstaver the
natural scene, and everything represented falls into #sepin the one
case just as it does in the other; the long lines in Fig. 12dsioorten
themselves, and the road and the fence in the foreground aa@esy to

the right and left in the picture just as they do in nature. datfthe

picture cannot help being deceptively right (so far as itswing is con-
cerned) as long as the eye is where the draughtsman countex/mgy

it when he made the picture.

Even the question about a good part of the picture being otdaofs,
which has often been discussed, is one which takes caretifdatdirely.
One part of the picture is just as much out of focus when theigye
occupied somewhere else as the corresponding part of theahatene
would be. There is not a particle of difference between thedases.

The draughtsman has to think of something else besidesgéit pic-
ture in true perspective, because he knows it will be looketicem

every other point of view as well as from the one intendedeédj the
chances are, that not one person in a thousand who ever sakgét

himself into the exact position for which its perspectiveasculated. A
few inches backward or forward, even, will change the whéflecg as
everybody knows who has tried to draw on the window-screen.

Most of us have probably criticised often enough the petspgeof the
scenery at the theatre, not remembering, or not knowing ittauld

have been a perfectly easy matter for the painter to makeffibet e-
ceptively right for some one-eyed man at the back of the hetis¢he

gallery, perhaps—at the expense of everybody else in thercs to
each of whom the effect would have been simply ridiculous. cee-
not do this, and so he introduces a.good many modi cationghvhe
knows perfectly well to be errors or liberties, for the sakelistribut-

ing these inevitable distortions more equitably. In malsngall pictures
the draughtsman need not trouble himself much about thtapdarge
ones it becomes a question of very great moment, and theutliy tias
to be solved by drawing all detached objects of any impodasaf they
formed separate pictures by themselves, which the artrstdaces into
and reconciles with his composition as a whole the best wayahe

All gures of men and of animals have to be treated in this wagd,
indeed, nearly all objects not actually connected with ogaets of the
picture by straight lines may be, and usually are, drawn ishay, to
the manifest advantage of the whole effect.
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Fig. 129, which is traced from a photograph of Titian's “Ryetation
of the Virgin,” illustrates this well enough. The buildingse drawn in
“parallel” perspective, just as you would draw your neighfbdouse
across the way on your window-screen, but the drawing of thees is
a different matter altogether.

The following diagram, Figs. 130 and 131, shows the kind é&éctf
which would have been obtained if the proportions of the egihad
been determined by applying the principles of plane petsmec It

simpli es matters to make use of one gure only, determiniwhat

its appearance would be in different parts of the picturtherathan to
compare it with another gure; and, in order that we may deiee

with considerable precision what its appearance would loeudiffer-

ent conditions, this simple architectural feature, and@ecés introduced
to measure its proportions by.

Fic. 132:

Fic. 133:
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There is just such an arcade at the left-hand side of Titipickure, as
you see. | have supposed a case in which it should run strzogbss the
whole canvas, the piers being about as thick as these pedpkepicture
seem to be. Then, by changing the pillars into persons thestromity
of gures drawn according to this principle is demonstrated

The architecture does not look so very bad, even in the casegfier

that is farthest to the right; but whether it does or not trsmems to be
little help for it, and the master has, as you see, unhasifigtdrawn his

buildings in just this way. But suppose this same pillar tfamaed into

aman, as at C (Fig. 131), the gure being in the picture absuteis at
A, and you see at once that that would not do at all.

The result of trying to apply this kind of perspective to spattures as
this has sometimes led teachers to refer the drawing of theegto the
principles of cylindrical or curvilinear perspective. Atle study of the
diagrams, however, will show that this only helps us out ¢ dif culty
to get us into another.

The arcade in Fig. 132 is drawn in cylindrical perspective the gures
into which its piers are transformed (Fig. 133) are not muearer the
mark than those in Fig. 131. They do not broaden out as theadegc
it is true, but they turn their backs on us (or their faces)t ass never
intended that they should do; and, what is a far more seri@itemthey
grow smaller and smaller as they approach the frame, as dr&girdy
do not in the original picture.

The fact of the matter is, then, that the gures in this pietof Titian's
are not drawn in true perspective, either plane or cyliradrias calcu-
lated for a xed station-point. The buildings are, but theurgs are not.

These last are drawn, not as they would look when the obstruezd

his head to look at them, turning his picture at the same timeas they
would look when he moved along so as to he opposite to each in his
turn.

This construction, as applied to the arcade, is shown inJdg, where
just as many station-points have been used as there weresaicie
drawn. It is introduced in this place only for the sake of fplcation
to the human gure; but where simulated architecture, inmdeely ex-
tended, is employed, as it often is in decoration—on thengeibf the
Sistine Chapel, for example—the same practice has to beteedor.
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Fic. 134:

Fic. 135:

Pictures made in this way (and all large gure-pieces arexsstructed)
are records, then, of a succession of impressions obtaioek station-
point which moves along horizontally before the picture ama line

that is parallel with it, as the visitor to a gallery movesrajahe rail
which keeps him from going too near the pictures, and not fa@tation-
point which revolves, as the visitor to the cyclorama hasao d

| have said that large pictures are always made in this wayt taould
have been more correct to say that they are usually so cotedru

One is quite at liberty to draw his picture as if it were a cgien unrolled
if he chooses to do so, and that method has occasionally loegrteal.
It must be admitted, also, that the effect is admirable whain kinds
of subjects—extended landscapes, for instance, in whietptimcipal
forms are all at a considerable distance.
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A good many of Turner's landscapes are drawn in this way, aedet
used to be a small picture of Allston's in the Boston Museum ioEF
Arts to which the same method had been applied.

Both of these masters, moreover, applied the principles ofilowear
perspective to the straight lines of the architecture ad aglto de-
tached objects, which, of course, made the effect very mikehthat
in Fig. 125; but this is by no means usual, and in Allston'sscas least,
it is hardly to be regarded in any other light than that of apesiment.

What artists usually do is what Titian has done in the case we just
been regarding, viz.: To draw the architectural part ofrteabjects in
true perspective as applied to a plane like our window-sgraed then
to add the detached objects, such as gures, as if the obseme
standing in front of each in his turn.

FiG. 136:

All columns and capitals, and a good many other details dfimgs,
are suf ciently detachable and have enough interest agatpabjects
to be treated in this way too, and it is customary so to treanth

Straight lines, like those in pavements, walls, lintelsgd anofs, have
to be left as originally drawn in plane perspective, as theyla not
otherwise be made to agree with the spectator's idea of what things
ought to be, as derived from the lines of the room in which tictupe
was hung, and even from its own frame.

And, generally speaking, the connection of all square-e@thmembers
with the long lines of the picture is so close that the ruleegi@above
has to be observed; thus, a square post will usually be dravat A,
Fig. 136, no matter how awkward the effect may be to an obsevke
does not occupy the station-point. But the circular one winaght be
made out of it would not, in the same position, be drawn as atHschv
a strict regard for perspective would demand, but as at Raustjust as
if the square stick from which it might have been made had lokeawn
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as itis either at C or at E. As its lines are curves, there isihcudty in
reconciling them with the straight lines around them. Evendbserver
at the station-point does not notice that the posts are t@dl,samd to
everybody else they look a great deal better than they waoad done
if they had been drawn in true perspective.

As has just been said, this treatment has sometimes beerdegt® the
long straight lines of the picture too, very notably by Turrand the re-
sult, where the architectural lines do not come too neardhegfound,
is certainly very delightful. The charm of it is to be ascdigartly to
the picturesqueness of arrangement into which every aetie picture
necessarily falls when treated in this way, but partly, gisthe associa-
tion which a re ective observer discovers between the impi@n which
the picture makes and that which he derives from nature.

Fig. 137, Turner's picture of the “Bridge at Coblentz,” whichtaken
from Ruskin's “Elements of Drawing,” is a rst-rate examplé this
painter's application of the principles under discussion.

The eye wanders over such a picture as it does over naturendsd
everywhere the same retreating and converging lines, gg@midea of
vastness which is not to be obtained in any other way. Mr. Rulsks
felt the charm of the picture, and has written very beaudsifabout it,

but, curiously enough, he has entirely failed to discoverrgal motive
for the peculiarity of treatment which renders it interegti He has a
great deal to say about the currents of rivers and the désimads of not
building bridges level, but the fact that the whole mattenigely one of
perspective effect has somehow eluded him.

A glance at the drawing, however, and a comparison of it with E25,
will convince anybody that the curvature of the bridge isé@ocounted
for on this ground, and on no other.

Mr. Ruskin's theory, that bridges ought to have the highestes where
the water is deepest, may be a very good one, and Turner mayfélav
the same way about them, for aught we know. But there is nothitige
drawing before us to show that he had any opinion about it ceneav
the other. At any rate, the drawing of this bridge is not to beocanted
for on any such grounds.

The curvature is exaggerated, it is true, for an observelddvoave to
stand nearer to the bridge than the rest of the picture ite¢céo obtain
as much of a curve as this in running his eye along it; but tlzggar-
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ation is not a very great matter, after all, and the facts efireahave
probably suffered quite as serious misrepresentatioreisdéime picture
in many things for which no good Turnerian would ever thinkexjuir-
ing an explanation.

Fic. 137:

And the fact is not to be denied, that in naturecheve is there You can
see it every time you run your eye along the roofs across thetstf you
can only disabuse your mind of its preconceived notion tatdoofs are
level. Indeed, you can hardly see anything else in the lifidkeosky,
whose dome-like character is purely a matter of perspeeffet, the
actual curvature that exists in the strati cation of all ttleuds to be seen
from any point on the suface of the earth being perfectlygimstant;
and we perceive it, partly because the lines are so very lautgpartly,
also, because we do not have the atness of the cloud-bedegsgd
upon us every moment of our lives, as we do the straightnesiseof
edges of the buildings.

Asa means of assisting the artist to reproduce the impressvhich are
made by nature, this modi cation of details in accordancehe prin-

ciples of cylindrical perspective is constantly resorgdinconsciously,
it may be, but none the less certainly.

Anyone painting an extended view out of doors representarti®b-
jects, not as they would appear if projected upon a at screanas if
they were drawn on the inside of a cylinder, as Turner drewlthidge.
Whether it is, in general, desirable to carry the modi cates far as
Turner has done, in this and many other cases, it is not thgoparof
this little book to discuss.
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It is a poetic license, no doubt, liut what would poetry behwiit its
licenses ? And what sacrilege it is to attempt to try suchgéiédiiil pro-
ductions as this by the standards of our dull prose !

It is to be distinctly understood, however, that the prosesis in lim-
iting the painter who works on at surfaces to the principt#dsplane
perspective, not to the application of science, in its laegpects, to his
work. Turner's work is just as scienti ¢ as it is poetic, angrishes as
good an illustration as anyone could want of the truth on Wwhéeach-
ers like to dwell—that scienti ¢ habits of thinking, and tipewer that
comes with them, have no quarrel with the imagination, arierafo
obstacle, but only helps, to its boldest ights.
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