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PREFACE

IN our Art School days we looked upon Perspective with grave

suspicion. We feared that cobwebbed in those entanglements

of line there lurked our old enemies, Euclid and Geometry. My own
distrust has never been wholly dispelled ; for which reason, out of

sympathy for a new generation of art students, I have tried to set

down the matter in plain words and to divest it of some problemat-

ical exercises dear only to the mathematical mind. These, in truth,

sometimes lead to a negative result—the " which is impossible
"

of Euclid—or they have but little bearing on our art. Dr. Johnson

has said :
" Long calculations or complex diagrams affright the

timorous and inexperienced from a second view, but if we have

skill sufficient to analyse them into simple principles, it will be

discovered that our fear was groundless."

A knowledge of Nature's perspective is essential to the artist.

Her laws are not difficult to understand if they are taken one at a

time, together with an explanation of the reasoning on which they

are based.

This is the method which I have followed in Part I. With the

aid of some common sense on the part of the reader, it should be

sufficient for all ordinary purposes.

It is, however, necessary, in dealing with the drawing of archi-

tectural details, to resort to some elaboration—elevations and

ground plans must be used ; expedients for simplifying the work

here come into play. In order to prevent these seeming to confuse

the issue they have been kept together in Part III.

I have known students to attend a course of well-delivered

lectures on Perspective and yet say they did not understand a single

word of what the lecturer was talking about.

This confusion may arise from the fact that some knowledge of

geometry has been taken for granted by the lecturer ; or because

ground plans, station points, and a host of intricacies are commonly
used as the starting-point for the building up of the object to be
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drawn, instead of the object being first sketched and then put into

correct perspective. The former method often leads to a most

ungainly representation of cubes and circles that cannot but repel

the student instead of interesting him from the very beginning.

In most fine pictures which have stood the test of time, one sees

a keen appreciation of the possibilities of perspective. As the

struggles of the early masters in formulating the science are full of

interest, I have tried in Part II to tell the tale of Perspective as we

see it in the works of the great old painters. It is told of an early

Italian painter that to his long-suffering wife's entreaty not to burn

the midnight oil he simply murmured, " Oh, this perspective—this

beautiful perspective." No doubt he had just discovered a new
vanishing point.

Although in our day few discoveries remain to be made in the

science, several deductions might gain by revision ; and we can

present the principles in a simple form. This being my aim I have

cribbed without a blush from the teaching of my old friend, L. A.

Pownall, and I hope I have remembered verbatim some of the

expositions which he so pithily expressed.

I have also referred to my well-thumbed copy of Cassagne's
" Practical Perspective " and Wyllie's " Laws of Nature "—which
affords delightful reading. More recently I have profited by the

work of the late G. A. Storey, Professor of Perspective at the

Royal Academy, and by Middleton's architectural essays on " The
Principles of Architectural Perspective."
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PERSPECTIVE

PART I

NATURE'S PERSPECTIVE AS SEEN AND USED
DAILY BY PAINTERS

CHAPTER I

THE PRINCIPLE OP PERSPECTIVE IN THEORY

" If you do not rest on the good foundation of nature, you will labour

with little honour and less profit."

—

Leonabdo da Vinci.

LINEAR Perspective is a study that deals with the appearance

of objects1 as regards their size and the direction of their

lines seen at varying distances and from any point of view. When
practising it we are not concerned with their apparent changes of

colour or tone, though those also help us to recognise the distance

separating us, or that of one object from another.

Visual rays.—-The Theory of Perspective is based on the fact that

from every point of an object that we are looking at, a ray of light

Fig. 1.

is carried in a straight line to our eye. 2 By these innumerable rays

we gain the impression of that object (Fig. 1).

1 " Objects " is a, mean word to use, because perspective laws also apply

to the surface of the earth, the sea, and the sky, and all living things. It is

used for convenience.
2 We see objects at a different angle according to whether we have both

eyes open, the left shut, or the right shut. When drawing objects very close

at hand look with one eye only.

B 17



18 THE PRINCIPLE OF PERSPECTIVE IN THEORY

Tracing on glass.—If we look at an object through, a sheet of glass

we can trace on that glass the apparent height or width of that

object (Fig. 2) ; in other words, we can mark off on the glass those

Fig. 2.—Upright sheet of glass, object, and eye; showing
the rays from the extremities of the object passing through
the glass and marking its height on it.

points where the rays from the extremities of the object on the way
to our eye pass through it.

Height oi objects at varying distances traced on glass.—If we now
place two objects of similar height one behind the other (Fig. 3)

our tracing of each discovers the one farthest off to appear on the

glass shorter than the one close at hand. Fig. 3 makes it evident

Fig. 3.—Side view (i.e. elevation) of posts, an upright
glass, and painter's eye.

f

that this apparent difference in size is due to the fact that the

converging rays from the further object have the longest distance

to travel, and so are nearly together where they pass through the

glass. On the other hand, the rays from the object close to the

glass have only just started on their journey and so are still wide
apart.

Width of objects traced.—Let us repeat the experiment with two
pencils of equal length lying on a flat surface, one behind the other.

We shall be satisfied that their apparent length, as traced on the
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glass (Fig. 4), is also determined by these rays, and that the near one

looks longer than the distant one.

We have seen that the height

and width of objects as they appear

to us is determined by the converg-

ing rays from their extremities to

our eye ; that objects really equal

in size appear shorter and narrower

when further away.

Depths of objects on a level

surface traced.—It only remains to

find out that the depths on a FlG . 4._Two pencils, glass, and
receding surface are governed by eye, as seen from above (i.e. ground

the same laws. plan).

Fig. 5 represents three pinheads in a row, one behind the other,

on the far side of the glass from the position of the eye. Notice,

however, that the eye is above the pins (i.e. looking down on them),

Fig. 5.—Side view (i.e. elevation) of the painter's eye, an upright

glass, and a level board on which three pins are equally spaced.

and so the points where their rays cut the glass are one above the

other in regular order, the nearest pin (3) appearing the lowest

down on the glass.

Since the pins were placed at equal distances apart, their spacing,

as shown on the glass, would

also fix the depths of the ground

surface between them^(Fig. 6).

space n space m
Fig. 6.—Same as Fig. 5, showing the spaces between the

pins and as they appear on the glass.
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Theory o£ tracing applied to measurements on a canvas.—Up to

now we have supposed ourselves tracing objects through a sheet of

glass. In a perspective drawing our canvas is supposed to be a

glass, and on it we trace only those objects that we can see through

r Space!

Fig. 7.—Tne glass (as in

Fig. 5) with the pins traced

on it, seen full-face.

Fig. 8.—The glass (as in

Fig. 6) showing the spaces

traced on it.

it without moving our heads. But painters should be practical

;

so set up a canvas and prove to yourself that objects of equal size

when far off appear narrower, shorter, and less deep than the near

ii
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Fig. 9. Be yourself the " Painter." See that your canvas is

vertical and so placed that the posts are just visible at one edge.

With one eye shut and head still, mark off the heights of the posts

where they seem to touch the canvas.

Fig. 11. Behave as in the last exercise ; tick off the position of

each nail on the edge of the canvas.

These nails might represent the cracks between floor-

boards, and our drawing shows that each board would

appear one above the other (Fig. 13), necessarily narrower

from No. 1 the nearest to 4 the farthest away.

Theory of tracing to explain why parallel receding lines

appear to meet.—Some people, when looking down a long straight

length of railway track, have been curious to understand why the

lines appear to get narrower and finally to meet in the far distance,

though they know that the lines are actually parallel.

It can be explained by tracing in this way—Fig. 14 shows that

a piece of the railway line on the glass would appear as an upright

line, the near end of the line being the lowest on the glass.

The tracing on the glass would look like this (Fig. 15).

Fio. 13.

1
Fig. 14.—Side view of painter,

glass, and railway line (I-II)

Fig. 15.

Fig. 16 shows how wide the near and far part of the track respec-

tively would look on the glass, so that a front view of the glass (Fig.

17) would be like this.

>e..

WIDTH BETWEEN

RAILWAY ITNES

U6.E g rt)I

CANVAS

-PAINTER
o
Fig. 16.—Bird's-eye view. The

dots on the glassjshowing where the

rays pass through it.

Fig. 17.
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Objects
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(In Fig. 14 we proved that the far end of the rail appeared higher

up on the glass than the near end.)

As we have secured the width of a piece of the track at its near

and far end, we can join the ends on

each side to make the rails. The tracing

on the glass (Fig. 18) shows the rails

getting closer and closer as they recede,

and we see that they would, if longer,

appear to meet. The spot on the glass

where the receding lines appear to end

or meet) is at the same level as your eye (Fig. 19).

The trace of a level receding surface seen from below.—In former

exercises we have had our eye higher than the

objects we traced (so that we looked down on

them) and the near objects became the lowest

on the glass,' as in Figs. 4 and 5. The reverse

happens when our eye is lower than the object

(Fig. 20).

Let us again draw our piece of railroad as

in Fig. 18, it will serve as the floor of a room.

Above it we can draw the ceiling if we still

follow out Fig. 4, but remember to make the

far end below the near end, as explained in Fig. 20.

Our drawing (Fig. 21) shows that if we look down
on level surfaces their receding lines must be drawn
running up the canvas (from their near end to their

far end). On the other hand, if we see their under

side the lines must be made to run down the canvas

as they recede.

Fig. 20—Two ob-

jects (I, II) above the
painter's eye, with
their position as seen
through the glass.

AN EXPLANATION OF TERMS USED IN PERSPECTIVE

The Hobizok

The visible horizon in Nature is that immense and distant circle

that appears to be the extremity of our globe.

Perched on a masthead we could, by moving
round, examine the far distance where the sky

and sea seem to meet, until piece by piece the

whole circumference had come under our scrutiny

(Fig. 22). On land we rarely get anything but

r
an interrupted view of a portion of the horizon.
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When standing or sitting on flat land the surface between us and

the distant horizon is so foreshortened that mere hedges and bushes

may hide miles of country and blot out the horizon.

From a hill-top we look down upon the flat land, and the former

Illus. I. Eibera. (Photo Manad.)

The Clubbed Foot.

Example of a low horizon.

narrow strip between us and the horizon looks deeper ; also from this

height we see more distant land.

If the sea forms the boundary of our view the tips only of ship's

masts may be seen beyond the apparent meeting of sky and sea.

This explains that the curvature of the earth between us and the

horizon is a real consideration for the landscape and sea painter,
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and it provides a reason for our seeing more distance from a height

than from a slight rise.

The horizon on our picture.—Though the horizon in Nature is a

curved line, it is usual in pictures to represent it as perfectly level

and straight ; the reason being that we can only see a small stretch

of so large a circle at one time without moving our heads (Fig. 23).

Fig. 24.

Fig. 23.

We draw this level line of the horizon straight across our picture.

It is a matter of artistic taste and judgment whether we place it

low, high, or in the centre of our canvas. It is essential, however, to

understand that the position of the horizon line in relation to all

the objects in our picture affords evidence of how high up we our-

selves were when painting the scene. For instance, if we stand

while we paint a whole length figure (on level ground) the horizon

line would be cut by the head of

our portrait (Fig. 24). But if we sit

to paint him then the horizon line

will pass through his waist (Fig. 25),

and we should get a more fore-

shortened view of the floor. It would be an absurd proceeding

to begin a painting of an imaginary scene without first fixing the

place where you suppose yourself to be painting it from. The

relative position of the horizon line and the principal figures or

other objects must be decided on at the onset ; after that the

locality and size of all additional objects will be governed by
the horizon.

When you are painting an actual scene, you will draw the horizon

line, whether it is visible or not in Nature, on your picture as soon

as you have decided on the size of the principal objects. The
horizon in Nature will be at the exact height of your eye, i.e. at that

height where neither the upper nor lower surface of a level board

(but only its near edge) would be visible.

We may consider the horizon as a distant imaginary line parallel

to the front of our face and stretching across the view at the actual
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height that our eye is from the ground1 (Illus. II, III) ; so if stand-

ing in a room our horizon would be roughly

5 ft. 6 in. from the flopr (Fig. 26), or if we

are sitting 3 ft. 6 in. (Fig. 27).

If our model is standing on a throne and
Fig. 26. we gj^ ^ pajn^ on a iow stool, our horizon is

FlG - 27 '

about the level of his feet. Out of doors a slight rise on other-

wise level ground would present a similar effect (see Illus. I).

In a room we can find the horizon by measuring the height of our

eye from the ground and chalk-marking that height on the wall

facing us. Out of doors on hilly ground a stick with the height of

our eye marked on it can be stuck in the ground just in front of us
;

where that mark cuts the view will be the horizon.

Note.—Michael Angelo de Carravaggio in his picture, " Christ

carried to the tomb," used so low a horizon that no space of ground

is seen between the standing figures, their feet being all on a hori-

zontal line. Rubens painted his " Henry IV setting out for the

war in Germany " with the spectator's eye level with the waist of

the figures ; thus making the figures important though they occupy

only half the height of the canvas, and leave room for the full height

of the columns and archways overhead. Leonardo da Vinci con-

ceived his picture, " The Virgin, Saint Anne, and the Infant Jesus,"

as though the spectator's eye was at the level of the seated figure
;

but he chose to place the latter high up on the canvas. In this way
the horizon, though a low one, is actually three-quarters of the way
up the canvas. These examples should clear up any confusion in

regard to the position of the horizon (representing the height of the

spectator's eye) in the scene to be painted, and its position on the

canvas.

The Principal Vanishing Point (" P.V.P.")

If you were to look down the barrel of a gun, holding it quite

level (Fig. 28), the point you aimed at would in

Perspective be called the Principal Vanishing Point

(P.V.P.), and it would be on that imagined line

that represents the horizon. It is the spot that a

level line running directly away from us tends to.
Fig. 28.

1 " From the ground," more correctly " from the
sea-level" ; because if we went -up a mountain to
see the view, the horizon would still be on a line

with our eye, so it would be the height of our' eye
plus the mountain, Illustration III makes this clear,



Illus. III. Van Eych.

La Viebge au Donateuk.

(Photo Mans

The horizon (as shown by the distant view) passes behind the heads of the

figures. The painter must also have been sitting, because if he had been
standing hi3 horizon would have been above their heads (see Chap. II). The
lines of the pavements, capitals, and plinth of the columns all tend towards
one spot on the horizon at its centre. For explanation of this, see Rules I, II,

Chap. II. To obtain the depth<of each tile, see end of Chap. II. The draw-
ing of their pattern is explained in Chap. XVI.



28 THE PEINCIPLE OF PEESPECTIVE IN THEORY

A good example of this is seen in the line of the central row

of the pavement in Van Eyck's picture (Ilhis. III).

In a composed picture we can place the P.V.P. where we like on

the horizon, but we must remember that it represents the point

immediately in front of us (Fig. 29) that we

were supposed to be looking at. Theoretically

» it is, half-way between one side of our picture

and the other, 1 but this need not hamper us.

Fig. 29.—Back view H you see on a picture the repre-

of painter looking sentation of what was in Nature a
at his subject. level receding line, drawn as a vertical

line, then you will know that the far end of it points to

the P.V.P. on the horizon, and that the painter was

straight in front of that spot and looking at it (Fig. 30).

From this picture we know that the painter stood at his work,

and looked straight down the line marked X.

The Station Point and Line op Sight

The term Station Point is used to designate that place where the

painter stood or was supposed to stand (Fig. 29).

If you sat astride a very long straight level wall looking down it,

then the far end of the wall would seem to end at the P.V.P., and

7VP



lllus. IV. Drawing by the Author.

A Drying Shed in a Brickyard.

Example of receding lines meeting at the P.V.P.

iziL
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Vanishing Points

The P.V.P. is, as we have said, on the horizon and directly facing

us. All level receding lines that are in Nature at right angles to the

front of our face (i.e. parallel to our " line of sight ") seem to steer

to that P.V.P. (Illus. IV) as will be explained in Chap. II. But

there are level lines in Nature placed at other angles than this, and

they tend to other spots on the horizon (Illus. V). Each level line

NATUPE -

CANVAS 3» ESggjg*
EXTENDED ON BOTH
SIDES TO TAKE IN VP

v P P"W Lmty

/,'e dv. vp ^«k

Of tx^y S^HBM.
U.~t k~> fflt*.

ION OK PICTURE

The Theory or Perspective explained by a Diagram.

Fig. 32.—A bird's-eye Tiew of the horizon, canvas, painter, and
three vanishing points in Nature and on the canvas. It will be seen

from this diagram that the distance along the horizon in Nature,

from the P.V.P. to the V.P. for the diagonals of a square, is the

same, as from the P.V.P. to " painter "
; consequently (as the

diagram proves) the distance along the horizon on the picture,

from P.V.P. to V.P. for diagonals, is the same as from P.V.P. to
" painter." From this we learn that the V.P. for the diagonals

of a square (provided that one side of the square is parallel to the

horizon) is the same distance from the P.V.P. as the painter is

from his canvas.

(or set of parallel lines) has its own V.P. to which it runs. Besides

these level lines there are others on inclined planes that run to

vanishing points above or below the horizon, according to their

position. Some of these level receding lines will be at such an angle

that the points they run to will be further to the left or right than

the width of ground we propose to paint, and consequently will be

outside the extremities of our picture as V.P.+ in Fig. 32). As for

some of the inclined planes, the lines of these will sometimes tend
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Illus. V.
A Stile.

Lines receding to three separate V.P.'s on the horizon.

Drawing by the Author.
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to points far above or below that portion of the ground or sky we
wish to include in our picture. In practice we may draw the scene

on a small scale in the middle of a large sheet of paper so as to have

room for these outside V.P.'s on the margin. Then we can " square

up " (see Note 1 in Appendix) the little picture and enlarge it on

the selected canvas. Another way is to use the floor as an exten-

sion of your canvas.



CHAPTER II

THE RULES OP PERSPECTIVE AND THEIR APPLICATION

" Rules are to be considered as fences placed only where trespass is

expected."

—

Sir Joshua Reynolds.

RECEDING parallel lines.—We know that objects as they are

.. seen closer at hand appear to be successively larger than
others (of a similar size) that are further away. Test this state-

ment by holding a flat ruler in front of you, with one end nearer

to your face than the other, then the near end will

seem to be wider than the far end, as Fig. 33a

explains.

If you join the near and far end by straight /

lines, one on either side (Fig. 33b), you will com- /

plete your representation of the outline of the <=

ruler, and you will have satisfied yourself that Fig - 33a
- Fig. 33b.

the width of the ruler at any particular point is determined by
the receding side lines. Again, if you continue those side lines

until they meet, you will appreciate the truth of Rule I.

Rule I.

—

All Receding Lines that are in Nature parallel
TO ONE ANOTHER APPEAR (iF CONTINUED EAR ENOUGH) TO MEET AT

ONE AND THE SAME POINT (Fig. 34).
7A« Sip* tmfj of

£\.1£."> -"* Receding level lines.—Now hold

SiStti'.s-r^ /~~\ the ruler with one end nearer to
£., (.ook«.j-j ^ / i you ^ qUjte fevei

(
ag tke surface

fl

L \ of water lies). Your
drawing of it in this

position will show that the point to which the sides

tend is at the same height from the ground as

your eye is ; in other words they would eventually

meet on the horizon (Fig. 35). This makes Rule II

easy to understand. j?la _ 35^

c 33

re
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Receding lines that are parallel and level.

Rule II.

—

All Receding Level Lines in Nature appear (if

continued) to end on the Horizon. If they are also (in

Nature) parallel to one another (Rule I) they appear to

MEET AT THE SAME SPOT ON THE HORIZON.

The gist of the matter is that because they (i.e. these particular

receding lines) are in Nature parallel to one another (Rule I) they

tend to the same spot, and if they happen to be level lines (Rule II)

that spot must be on the horizon (Illus. IV, V, VI).

Level planes.-—If you think of it, level planes must end at the

horizon (not above or below it) ; because the horizon

is at the height of your eye, and level surfaces are

only visible so long as they are above or below your eye.

At the exact height of your eye you could not see

either their upper or under surface but only their

edge (Fig. 36).

Receding parallel lines inclined~upwards.—Now tip

up the far end of the ruler, without turning it to one
side or the other, and you notice that the receding

Fig. 36.
\ines tend to a spot that is higher up than the

former one, when the ruler was level (Fig. 37).

horizon Line

Fig. 37. Fig. 38.

This merely means that if the ruler is inclined upwards you see
it less foreshortened, but your horizon remains the same height.

It can be remembered by Rule III (see Figs. 37, 38 ; Illus. VII).

Rule III.

—

All Receding Lines that are in Nature parallel
TO ONE ANOTHER IE INCLINED UPWARDS APPEAR EVENTUALLY TO
MEET AT A SPOT THAT IS IMMEDIATELY ABOVE THAT SPOT WHERE
THEY WOULD HAVE MET IF THEY HAD BEEN LEVEL LlNES.
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Receding parallel lines inclined downwards.—If you tip the far

end of the ruler downwards instead of up, just the reverse happens,

and the spot to which the side lines tend will be below the horizon

instead of above it ; write Rule IV thus :

Illus. VI. Pieter de Hooge.

A Dutch Interior.
(Photo Mansd.)

Lines of the sides of the room, and pavement meeting at the P.V.P. on
the horizon. The horizon line cuts through the heads of the standing

figures, showing that the painter was standing. The P.V.P. is just over the
head of the woman showing her cards. So she was immediately opposite

the painter, as we see by the lines of the pavement.

Rule IV.

—

All Receding Lines that are in Nature parallel

TO ONE ANOTHER IF INCLINED DOWNWARDS WOULD APPEAR (iF

CONTINUED) TO MEET AT A SPOT IMMEDIATELY UNDER THAT SPOT

WHERE THEY WOULD HAVE MET IF THEY HAD BEEN LEVEL LlNES.

Of course, if you tip the far end of the ruler only a little down-

ward you will still see its top side but very foreshortened (Fig. 40a)
;



36 THE RULES OP PERSPECTIVE

if~you tip it still further you will see the under side, and the spot

that the sides tend to will be still lower down.
VP">.|
WPHH-L,

Fig. 39.

for. Level. LttlE-S

Fig. 40a.

DOWNHILL i

Fig. 40b.

Level receding lines pointing to the right or left.—It is obvious

that if you hold the ruler level but point it to the right—so that

one corner of it is nearest to your face—the side lines of it will tend

to a spot on the horizon on the right-hand side. You will, however,

notice the two ends (because they recede) also tend to a spot on
the left-hand side of the horizon (Fig. 41).

HO ft i I ON

HORIZON P-V-P

Fig. 41.

Note.—If the ruler points to the left side instead of the right, then
exchange the words " left " and " right " in the above paragraph.

Level lines receding to the principal vanishing point.—We have
learnt that all lines that are in Nature level, and receding, appear
to end somewhere on the horizon. If we stand

on a line that is running directly away from us,

such as the crack between two floor-boards, and

look down its length we shall find it tends to

the " principal vanishing point " on the horizon

(Fig. 42). At this P.V.P. the floor-board and
all other lines (in Nature) parallel to it—such as

the sides of the room—meet (see Illus. VIII).

If we were drawing such a room we should first mark on the far

I P«.»T*H.

Fig. 42.
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wall itself a line showing the height of our eye (the horizon) as we

stand or sit at our easel. Then we should sketch in the proportions

of the room, including this horizon line.

The next step would be to put a pin in our drawing where the

IUus. VII.

The Bars Exd.
Drawing by the Author.

The lines of the receding walls being parallel and level, meet at

one spot on the horizon (P.V.P.). The sides of the road would also

have met at the same spot if the road had also been level, but be-

cause it runs uphill its V.P. is above the horizon and immediately
over the P.V.P.

P.V.P. would come on the horizon, and with one end of a ruler

touching it, draw every line that in the room is parallel to the floor-

board (Fig. 43).

The end wall is directly facing us, and consequently not a receding
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surface, so the lines, where the ceiling and floor touch it, are drawn

parallel to the horizon line.
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between them instead of • width would be represented as in

Fig. 46.

Two such receding scales in our picture—one vertical the other

f*n*UeL Lines "* n^tuac-
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In practice we draw a figure the height it should be in our picture,

then we take receding lines from his head and feet to the V.P. we

used for the ground he is standing on.

When introducing additional figures we place their feet where

they are to stand, then walk them across (keeping parallel to the

horizon) to the scale to see how tall they should be (Pig. 49a).

The height of figures with a low horizon would be found by the

receding scale, and since the lower line of the scale and the horizon

Illus. IX.
Pencil Drawing.

iJ I

E. W. Cooke, R.A.

Example of a low horizon with heads on horizon . For explanation of

figures on sloping sand or wading, look up chapter on " Inclined Planes."

line would run close together, some degree of precision in workman-
ship becomes a necessity.

When the feet of the figure are on the horizon the scale can be

dispensed with, as the lower line would run on the horizon line

(Pigs. 49b and 49c).

If the head of the " painter " is the same height as the head of

the figures he is painting, and they are on level ground, then the

receding scale to find their height is unnecessary, since the top line

of the scale would run along the horizon line (Pig. 49d). In such a

case the height of figures is found by placing their feet where they

are to stand and their heads on the horizon (Fig. 49e).
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There is another way of finding the height of figures when looking

down on them—thus, draw one figure the height it should be (com-

pared with a doorway, for instance), then see what proportion of

MO»llON
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.

Yical Cole. R.A.
Sketch fbom Richmond Hill.

Example of a very high horizon.

The " painter " was standing on ground about twelve feet

above the terrace. We arrive at this conclusion by reasoning

thus : If we stood on the terrace our head would be on the
level of the horizon, and so would the head of the figure

leaning against the balustrade. In this drawing the figure

only occupies one-third of the space from his feet to the
horizon, that is to say, another man could stand on this

one's head, and yet another man on top of him; before the
third man's head would be level with the horizon. If each
man were six feet high the " painter's " head must have
been eighteen feet above the terrace-level.

The height of other figures on the terrace could be found
by the receding scale as before. Another way would be to

divide the space from the terrace (where the new man's feet

are to be) to the horizon line, into three parts, and to give

one part to the man (Kg. 49h).

1

1

r

1
Fig. 49h.



CHAPTER III

DEPTHS

TWO very practical ways for finding depths on a receding

surface are (A) by the use of diagonal lines with a receding

scale
;

(B) by a scale on the base-line or parallel to it. The former

in particular is useful when sketching a foreshortened row of posts,

trees, etc., for it marks the distance between each with sufficient

accuracy, and all the lines can be drawn rapidly freehand.

(A) Depths found by diagonals and a receding scale.—The construc-

tion of a gate may include two uprights, some rails, and one or more
cross-bars (Fig. 51). The centre is at the meeting of the cross-bars.

Fig. 51. Fig. 52. Fig. 53.

Therefore to find the centre of a gate or any other rectangular form
we draw diagonal lines from corner to corner (Fig. 52). This applies

equally well to any rectangular shape seen foreshortened (Fig. 53).

If we add an upright where the diagonals meet (Fig. 54) we divide

the form into two halves, of which the nearer appears to be the

larger. Suppose you had a gate with one-cross bar (Fig. 55) and
' wished to add another half of a gate to its length, then (remembering

RZ
Fig. 54. Fig. 55. Fig. 56.

that the diagonal line determined the centre) you could utilise half

the existing gate for a new diagonal. This would start at the
junction of the central upright and the top rail (Fig. 56) and would
pass through the middle of the end upright, meeting the new
bottom rail where the new upright is to come (Fig. 57).

By the use of two diagonals you might also fix the meeting-place

for the new upright with the top rail, but this is unnecessary.

44
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If you would like to add a whole gate to another, instead of half

at a time (as we did), then continue the three bars and make a new
diagonal (Fig. 58) from the top corner of one end-post and pass it

through the centre of the other end-post. Where it touches the

bottom rail make the new post.

Our essay on the construction of a gate will enable us to draw a

m -?^r.;"

Fig. 57. Fig. 58.

\
\

r— t r;

Fig. 59.

receding row of posts or trees. Proceed thus (Fig. 59) : Draw post 1.

Fix height and centre of future posts by lines receding to V.P. from

top, bottom, and middle of post 1. Draw post 2. From top of

post 1 take a diagonal through centre of post 2—where it touches

receding line on ground plant post 3. Carry on by drawing another

diagonal from the top of post 3 and each post as it is erected.

Applied to a colonnade, etc.—When sketching an avenue of

evenly-spaced trees or a colonnade

make a receding scale of three lines,

as in Fig. 59—it would be most in-

convenient to take in the tops of the

trees (Fig. 60). 1

Our vertical scale will do equally

well for level surfaces (Fig. 61) ; or

we can make it on the ground (Fig. 62).

If Fig. 59 is looked at from the side

$
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use of diagonal lines in conjunction with the receding scale will

crop up as we get on with our subject. These should be enough to

explain the principle. But I wanted to make it clear that receding

lines in perspective not only form a scale for measuring heights and
widths, but with the addition of the diagonal line give the depth

measurement.

Illus. XI. From an Engraving hy Domenico Pronli.

In this subject the width of the arches would be found by
a receding scale on the pavement of the same width as one
of the arches. The length of one arch and pier would then
be drawn, and their comparative measurements obtained on
the base-line, as in Fig. 65.

(B) Depths found by a scale on the base-line.—If (Fig. 63) we
saw a line (I—II) full-face, it being divided into equal proportions,

and we carried receding lines from
both ends (I-II) and from each divi-

sion to a V.P. on the horizon
1

; then a

foreshortened line (I—III) would also

be divided into similar proportions

in perspective ; each division getting

regularly shorter from the nearest

to the fartlusst end of the line.

The foreshortened line is more often the one we have to divide

into certain proportions as in Fig. 64, line 1-2. To do so, take a line

from the near end 1 to the horizon line, thus making a V.P. From

Fig. 63.
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the V.P. .take a line to the far end 2, continuing it sufficiently far to

enable the line 1-3 to be drawn horizontally. Line 1-3 now repre-

sents the foreshortened line seen full-face. Divide 1-3 into required

proportions, and from each division take lines to the V.P. They

will divide line 1-2 into like proportions.

HOWiiON

Fig. 64.

The division of a receding line into equal or unequal spaces.-

Unequal divisions are obtained in

a similar way (as in Fig. 65).

The divisions marked on the

full-face line might represent the

ground plan of the length of

colonnade with the spaces between

the columns ; then the same divi-

sions would on the foreshortened

line be the perspective ground plan of their width,

columns would be raised (Fig. 66).

On these the

Another way of using Diagonal Lines to Find Depths

(1) Of vertical spaces.—Fig. 67 represents a foreshortened rec-

tangular form (say a window) in an upright position. If we draw a

diagonal from the near bottom corner to the far

top corner, then that diagonal is a receding line

inclined upwards, and its vanishing point will be

found by continuing its course until it meets a

vertical line bhat starts from V.P. 1.

(Rule III says that a line inclining upwards
tends to a V.P. immediately

above the point it would tend to if it were

a level line.) It is evident (Fig. 68) that the

diagonals of any number of shapes equally

proportioned would in Nature be parallel -Fig. 68.

Fig. 67.

21Z /
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lines, and therefore when seen receding (Kule I) would meet at

the same point, as in Figs. 69 and 70.

Fig. 69. Pig. 70.
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In Fig. 74 we see that the diagonals taken to the bottom line

and those taken to the new line both pass through the top receding

line at the same points.

Pan. ptAftOW'Lj'
V*

..^'
'<</

•
'' *" ''1 " I

-i?i

Fig. 73.—An additional receding Fig. 74.—Drawn merely to

line used instead of the bottom prove that the method used

line. in Fig. 73 is above suspicion.

*ajK,

V

Illus. XII. Sketch by the Author.

Arcade at Bolton Abbey.

Its proportions could be found by one of the methods explained

for finding depths.

(2) 0£ level spaces.—Our examples (Figs. 67-72) have been of

vertical spaces. The depth of spaces on level ground are found in

a similar way. No further explanation is necessary than what

Fig. 75 affords.

Diagonal V.P. on inclined planes.—A space that would be level

D
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*y* M^i.'™^ ?T

Fig. 75.

as we walk across it from one side to the other (A to B, Fig. 76a) but

uphill (or downhill B to C) as we walk from the near-end to the far-

end must have its V.P. for the

diagonal at the same level as the

P.V.P. to which their sides tend.

On an inclined and tilted plane.—
But if that space was on a surface

not only inclined upwards, but also

tilted from one side to the other (A to B, Pig. 76b), then the V.P.

for its diagonal would be on a line from the " uphill " V.P., and

that line would run parallel to A-B. These explanations could

have been expressed thus :
" The V.P. for the

diagonal is in the same plane as the surface the

diagonal crosses," but such a concise remark

might leave some readers still thinking.

The depth of a square.—It is of supreme im-

portance in every picture that the depth of

some foreshortened space should be drawn with

absolute accuracy. It matters little whether it

is an upright space or one on the ground, but

we must have one space as a correct guide for

obtaining all other depths. Suppose you haveFig. 76a.

to draw a number of squares (such

as the tiles of a pavement) whose sides

tend to the P.V.P. If the pavement

is in front of you then you can copy

exactly 1 how deep one tile should be

compared with its length ; but be

sure you place it correctly in the

floor-space or your labour is wasted. Fig. 76b.

The diagonal you draw through that tile (Pig. 77a) fixes the V.P.

for the diagonals of every other tile in the

pavement. In other words, the receding

diagonals from that V.P. determine the depth

of any and every level square on the ground

or above it, if one of their edges is parallel

to the picture plane (usuallythe uprightsquares

can be worked from this one also, as explained

1 Measure it with your pencil held vertically at arm's length. When the
length of pencil between its top and your thumb-nail covers the depth of the
square exactly, rotate the pencil until it lies along the near edge of the square
and see how many times the depth would go into the length.

Fig. 77a.
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by Fig. 61). If your picture is composed and you have no actual

square in front of you, I advise you to cut out a square of card-

board, place it at the actual distance you wish it to be in the

scene, and draw its proportions.

I believe this is the only way of making sure that the square

• form shall look as you would wish it to be, and to avoid those dis-

torted representations that disfigure too many books on Perspective,

and occasionally some pictures.

The depth of many squares.—With one square drawn and its

diagonal continued to find the V.P. we can find the depth of any
other square wherever we wish it to be (Fig. 77b). We do so by

C^\
Fig. 77b.

first drawing the near-edge parallel to that of the first square. Its

length we determine by using the receding lines of the first square

as a scale. The sides of the new square will recede to the P.V.P.

(Rule I), and we shall fix its depth at the point where the diagonal

crosses one of the receding lines.

One diagonal to find depths.-—By the use of one diagonal line we

>
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can find the depth of any number of rectangular spaces provided

they are (in Nature) of equal dimensions (Figs. 78-81).

Procedure.—Draw a line (1-5, 1 Fig. 80) parallel 'to horizon line.

On it mark off the width of the divisions required. From each

division (1, 2, 3, 4, 5) draw lines meeting at P.V.P. These fix the

width of each space. Draw a diagonal. At the points (B, C, D, E,

etc.) where the diagonal cuts the receding lines (1, 2, 3, 4, 5) draw

lines parallel to line 1-5, and so obtain the depth of each row of

spaces.

The position of vanishing point for diagonals (D.V.P.) is deter-

mined by the distance the painter is from his picture or from the

object he paints.

I have advised you to place a square lying level with one side

facing you in the foreground of the scene you intend to paint, and

to copy its depth in relation to some principal object ; this done,

to draw its diagonal and continue it to the horizon to find the V.P.

for diagonals D.V.P.

Most painters prefer to fix this D.V.P. for diagonals first.

In order to do so, you must decide at what distance you wish

your finished picture to be seen.

If you wish the owner to examine it at close quarters, you will

suppose yourself to be just that short distance as he would be from
»»? it, while you paint. If it is

to be seen far away, you

suppose yourself to be far off

also when painting it.

The actual distance from

the D.V.P. (the vanishing

point for diagonals) measured
along the horizon line on
your picture to the P.V.P.,

will be the same as the

measured distance along the

ground from " painter " (i.e.

the place you suppose your-

self to be while painting) to

the P.V.P. on the picture

(see Fig. 82). As a general rule, you consider that your picture

should be viewed at a distance equal to twice its height or

length—whichever is greatest—so that the whole picture may

P I C T
|

rU R g t

Fig. 82.—Bird's-eye view of the
painter and his picture, with the dia-

gonal V.P. on the horizon (continued
beyond the length of his picture).

See Appendix, Note 3, for methods of dividing a line.
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be seen clearly and yet without moving the head—but we will

talk of this later on.

Fig. 83 represents the picture (3 ft. square) shown on the ground

plan in Fig. 82. The V.P. for diagonals is 6 ft. from the P.V.P.,

just as the painter was 6 ft. from the picture.

Horizon

X*o/- CANSiAS
HEPKMeNTlNG- Aj'of LANDSCAPE

Fig. 83.

If each foot length along the bottom edge (base line) of the

picture represents 4 ft. of the nearest width of the scene painted,

then the actual length of the nearest foreground represented is 12 ft.

The oblong drawn on the picture was 4 ft. long and 8 ft. deep,

and was 2 ft. to the right

of the painter's ^line of

sight. Similarly the same
scale of 4 ft. of Nature 7to

1 ft. of canvas shows that

• the painter's eye (the

horizon) was 4 ft. above

the ground level.

Vanishing point for dia-

gonals can be used above

or below the horizon.—
As all lines which are in

Nature level and at an

angle of 45° with the line

of sight tend to the D.V.P.

on the horizon, so also

!-~r



CHAPTER IV

THE USE OF PLANS IN SKETCHING FOKESHORTENED SURFACES

WHEN perspective is used in a purely mechanical way—that

of constructing a pictorial view from the known dimensions

of some object unseen—it is necessary to employ elevations and

ground plans. On these the exact dimensions of each part are

drawn to scale. This process is quite unsuitable to sketching,

though we sometimes employ it in pictures, mainly when archi-

tectural features are important. This scientific method is dealt

with in Part II.

As an aid to drawing, even though mathematical exactness is

not aimed at, a ground plan is still useful ;
partly because it fixes

in one's mind the proportions of the object that is to be drawn

foreshortened, partly because it stimulates a mental survey of the

ground surface on which we propose to place forms.

For example, a foreshortened square when all the sides are

receding from us, is a troublesome thing to draw if we have to

employ two vanishing points, because one of them, if not both, will

probably be outside the dimension of our canvas. If, however, we
conjure up the ground plan of a square seen at an angle, and place

it in another square of which the front is parallel to the horizon,

we can on the latter fix the position of the corners of the angled

square. This done, we put the square with the parallel front into

perspective, and with it the four corners of the angled square, and
so arrive at the direction the receding sides take without any con-

cern as to their vanishing points.

How to draw a square when one corner is nearest you without

using the vanishing points (1) when the corners on either side are

on a line parallel to the horizon.

Fig. 85 is the plan of two squares, one inside the
' other. The drawing is only given to show how to draw
the small square B, by means of the square A. Draw
square A, cross it with diagonals in order to find the

Fig, 85. centre. Through the centre draw one line parallel to

54
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the side and another parallel to the front. These will determine

the centre-point on each of the four sides. Join these four points

consecutively to make the square B.

If we draw (Fig. 86) the foreshortened square B in the same way
by means of the square A, whose receding sides and >""\'

centre line will meet at the P.V.P., then the square B : \

will be correctly foreshortened without the necessity of

finding the V.P.'s for its sides ; but in Fig. 87 we have

done so just to show we were right. F10 - 86 -

P-H P.A&o-.ltVP

Fig. 89.

Enclose it in

Fig. 87.

When we see a square lying flat and foreshortened in such a

position that a line parallel to the horizon would cut both its left

and right corners (Fig. 88), we know by the above figures that we
need not find its V.P.'s in order to draw it correctly, and we get to

work thus :

Practice.—Sketch lightly (they will

probably be wrong) the sides of the
Fig. 88. square (Fig. 89), but take infinite

pains to mark its comparative length and depth.

a square as before and correct the sketch of its sides by repeating

the working of Fig. 86.

Application to a pavement.—Fig. 90 depicts a number of squares

forming a pavement. If square I is first drawn, square II

must be made of equal length on the line

A-B. Their depth is obtained by continuing

the back line of square 1 horizontally. A
diagonal line continued from the front row

will fix the depth of the back rows at those

points where it cuts the lines that recede to

the P.V.P., but this has already been ex-

plained in Fig. 80. If more distant pavement

has to be added one of the diagonal lines

must be continued to fix again the depth of each row, as at

C, D, E, F.

Extra squares in the foreground could be added by lengthening

/l\
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towards us the lines that recede to the P.V.P., and also a diagonal

to obtain the intersections marking their depth. If we know how

many squares there are across the floor we can apply the easiei

method of Fig. 80, by taking the whole floor-space first instead of

one square.

If the depth of the floor is greater than its width we can still

apply the working of Fig. 80 by first making a square to represent

the full width of the floor (of say twenty tiles), then we shall have

twenty tiles also in depth, and we can add more, as we have seen

in Fig. 90. 1

(2) How to draw a foreshortened square seen corner-ways, what-

ever its position, without using vanishing points.

It is sometimes a great convenience not to be obliged to use the

vanishing points of a square or other rectangular form when one or

both points are outside our picture, as in Fig. 91.

Fig. 91.

When a square is set at some other angle than that of Fig. 88

we can still, by varying our method, draw its sides that would

meet at their respective V.P. without having to prolong them

to it.

Fig. 92 is the plan of a square enclosing

another. Whatever angle the inner square may
be set at, the following procedure can be used :

—

Practice.—From the corners 1 and 2 draw
lines parallel to the side (A-B) of the enclosing

square ; rule diagonal. From corners 3 and 4

draw horizontal lines (parallel to front of

square B-C) until they meet the diagonal.

To make a foreshortened view of this :—Draw the base of a fore-

shortened square (Fig. 93) with the points B, 5, 2, C, ticked off

upon it from the plan. From these carry lines to P.V.P. ; draw
diagonal (to D.V.P. for diagonals), and where it

cuts the side-line add back of square. Now
place each corner of the inner square, by revers-

ing the order in which you drew lines from them j^g. 93"

1 Pavements are worked out in detail in Chap. XVI.
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on the plan : i.e. to find corner 3, carry a horizontal line from the

intersection of the line 5 with the diagonal. To find corner 4,

take a horizontal from the meeting of the diagonal and the line 2.

Place corner 1 at the far-end of line 5, and corner 2 at the near-

end of line 2
;
join corners.

To draw the angled square without using a plan.—Practice.—
Draw the enclosing foreshortened square as before (Fig. 94) with

its diagonal. Mark on it the position of one of the corners of the

inner square (say 2). Make B-5 equal to

2-C, and carry on as before. The reason

for this is that comer 1 is on the plan (see

Fig. 92) as far from A as corner 2 is from C,

therefore the line 5 is made the same dis-

tance from B as 2 is from C. Also in the < * * *

plan the corner 3 is as far removed from

B as 4 is from D, and so horizontal lines from the intersection of

the diagonal with the receding lines (5 and 2) will cut off a space

4-D equal to 3-B.

Sometimes one has to sketch a square when there is not time to

consider it as a perspective problem. It is well, then, to remember

that its width must be longer than its depth ; that the angle formed

by its near sides will be larger than a right angle ; and that this

angle becomes flatter in proportion as the square is more distant.

These rather obvious remarks are unnecessary if you will sup-

„ pose yourself standing atT HORIZON VP r J O
'•;"--

... ..._-- -..-•/ the corner of a square,
'~**~~~"'\,.-

'/ ("painter,"Fig.95). Since

you would be right on top

of the angle it would not be

Ne/*«GST ••' foreshortened, but would
" *"-

*iy

y

^ look like it is—a right

% lrrrt*i angle—-and its sides if

t„«,t.on continued would decide

the position of the two

vanishing points V.P. But the next angle, if still seen from the

same point, would be flatter (i.e. set at more than a right angle the

one side with the other), because its sides also meet at V.P. The

next angle 3 looks still more flat as it is more distant.

In Fig. 96 1 is the top of a box, 2 is its side. The pattern on its

side acts as a ground plan, helping us to draw the same pattern on

the top.
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Practice.—First find out on what constructive lines the pattern

(on the plan) was formed (they are shown in Fig. 96 by dotted

lines). Draw those same lines of construction on the foreshortened

to „ view. Remember that all receding parallel lines

/ * f \ \ on the plan must, when depicted on the fore-

.f* ;' ^-^i
shortened top, be made to meet at the V.P.

i Then shape the pattern in the foreshortened

surface on these lines just as the full-face

pattern was made. On the plan the constructive
1
upright lines A and B only formed the sides of

the inner oblong, they had to be carried up to

the edge that divides the plan from the fore-

shortened top-surface before they could be

carried across the latter.

If we understand the constructive lines of the plan we need not

always draw it under the foreshortened view. In Fig. 96 we can

see that the corners of the diamond touch the centre of each line

that forms respectively the top, bottom, and sides of the black

oblong. Also that the black oblong is formed on the diagonal lines

which cross the outer oblong. Therefore we can dispense with the

plan and get the same result thus

Practice.—Tick off on a piece of paper the length of the inner and

outer oblong and its centre Transfer these to a line that

will form the base of the foreshortened oblorig. From the outside

dots draw lines receding to V.P. for the sides of the outer oblong.

Decide on its depth to complete it. From the remaining dots (they

show the length of the inner oblong and its centre) take lines also

receding to V.P. Cross the foreshortened oblong with diagonals.

Where they cut the lines that recede to V.P. will be the four corners

and the centre of the inner oblong ; draw it.

The centre of its near and far sides is formed by a horizontal line

through the crossing point of the diagonals. Draw the diamond
with the corners touching the centre of each side of the small

oblong.

It is just a matter of first drawing the constructive lines on the

plan and then repeating them as they would look foreshortened.

The plan need not be the same length as the surface we have to

,
draw foreshortened. If the base line of the latter is to be facing us

the measurements ticked off the plan can be enlarged or reduced

in the same proportion to make them the desired length. 1 If the

1 See Appendix.
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foreshortened surface is to be seen at an angle, the measurements
can be transferred, as explained in Fig. 65.

A roughly drawn plan, on which we draw a diagonal and a few
upright lines, will often suffice as a guide for the spacing of objects

on a receding surface.

Take Fig. 97, A is the plan, B the foreshortened space. Where
should the spot shown in A be placed in B ?

Fig. 97. Fig. 98,

Practice.—On plan draw diagonal (1). From spot draw the

horizontal line (2) till it meets diagonal. Through that point and

also through spot draw lines 3 and 4. Continue these lines down
B (towards V.P. because they recede) ; and draw diagonal.

Where it crosses line 3 draw horizontal line till it meets line 4
;

there place spot. All we have to remember is that the lines we
draw on A we repeat on B, but in the reverse order ; the reason

being that in A where the position of spot is fixed we draw lines

from it, but in B we draw the lines first to find the position of s,pot.

Our exercise with spot is elaborated in Fig. 98 by the addition

of the little spots, but the family removal can be effected in the

same way.

If we look upon these spots as figures we regard them with greater

interest. The advantage of finding their position in this way needs

no advertisement.

There used to be a good old-fashioned way1 of finding standing-

room for a crowd of figures. The floor-space was sectioned like a

chess-board (Fig. 99) ; each square might represent 2 to 3 feet

square, to allow for the shoulders. A diagonal line crossing the

Since writing this I find that the custom was practised hy Raphael.
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receding lines determines the depth of each square, as we explained

„. in Figs. 78 to 81.

,.---'.-'
vp

This method applies equally well

for the placing of doorways, windows,

or furniture, as we see in Figs. 100

and 101.

Application to a room and the

placing of figures.—Why not make a

plan of a room, let us now say of the

one Hans Jordaens painted (Illus. XIII), placing the

chairs, pictures, tables, and figures, each at its angle,

and in its proportion on the floor, and make it foreshortened by
applying Figs. 97-101 1

You will not always be able to paint subjects just as you find

them.

Simple patterns can be sketched with sufficient accuracy free-

hand by this means (see sketches of Chap. XVI).

Fig. 100.
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The Jacobean panel sketched in Fig. 103 is much easier to draw
if we use this method. It enables us with little effort to place the

upper and lower mouldings in position and to give them their

correct width ; and really this is not an easy thing to do without

some guiding points.

This might be put to a useful purpose in sketching the carved

spaces on the front of a tomb, the panelling of a room, or the

tracery of a cathedral window.

Occasionally the lines of a plan interfere with those of the draw-

Illus. XIII. Hans Jordaens. Photo Hansel.

Interior of an Art Gallery.

ing if placed side by side, so it is better to separate them, as Fig.

105 explains.

Concentric squares.—Rectangular forms enclosed by other rec-

tangular forms will all be of similar proportions so long as the same
diagonal lines pass through their corners.

How to draw the plan of concentric squares.

Draw the outer square (Fig. 106). Cross it with diagonals. Mark
off from both ends of the base the width that is to separate the

inner from the outer square, such as I—II, III-IV. From these draw
lines parallel to (IV-V) the sides of the square. Where they cut the

diagonals will be the corners
;

join them. If more squares are

desired repeat the operation as from points VI and VII. Or you can

simply start a square from one of the diagonal lines (say at A) and
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run it parallel to the outer square A to B, B to C, C to D, D to A,

since the diagonal lines will determine its corners (see Appendix).

pr
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Fig. 109.

jE$
sr.Jt

other diagonal (at 5) will be another corner. Carry horizontal

lines from these corners (4 and 5) till they meet the diagonals

(at 6 and 7). Join €i to 7.

Fig. 109 explains how the same

method . would apply if the base

were seen at an angle instead of

being parallel to the horizon, as

in Fig. 108.

The use of a plan in figure drawing.—I once asked my old friend,

the late Byam Shaw, if he found any use for perspective when draw-

<••>•<•-.-; ing foreshortened figures. His reply was that he never
; : drew one without thinking of it, and he sketched

Figs. 110 and 111 in ex-

planation. You will notice

that the horizontal lines

over the figure represent

divisions across the back

of him, so that when he !

is laid down these are on

the ground, while the up- •FlG
-
111 -

right lines from them give the height of the box he

occupies.

The foreshortening of the division is obtained in the

./J,X,.\ way explained in Chap. III.

Fig. 110. Do not miss seeing that the last division on the chest

overlaps and hides the neck. Shapes are often better explained

by such contours than by the outline itself. Illus. XIV, of The

Dead Warrior, of Velasquez, shows this admirably. (The study of

Michelangelo's wonderful drawings will dispel any idea that drawing

depends upon the representation of the outer rim alone.)

</ .-•

. ! M
Fig. 112. Fig. 113
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Use of a plan and diagonal line when drawing animals.—The use

of a diagonal line is also shown by the sketches Byam Shaw also gave

me of a horse (Figs. 112-113) and a dog (Figs. 114-115), each in

his box.

£(^::

W. '-k :

Fig. 114.

^ **ri-7®

a/.....-. &
Fig. 115.



CHAPTER V

INCLINED PLANES

THE application of Rule III to the drawing of steps.—A plank

laid on a flight of steps would touch each step where the

tread meets the upright. The plank in that position would be a

plane inclined upwards ; its sides, therefore, when it is seen fore-

shortened from below, would tend towards a point immediately

above that point, where they would have steered to, if the plank

had been lying in a level position (i.e. the V.P. for the sides of the

treads).

If the plank was as wide as the stairs, its side lines would dis-

close not only the steepness of the stairway, but also the position

of the corners of each step on which it rested.

Bearing this in mind, we can represent the height and depth of

all the steps in a flight, by using four such sloping lines—two at

either end. The upper line on each side will mark the top corners

of each step, the lower lines will give us those corners formed by
the meeting of the back of the tread with the bottom of the rise.

But we must draw one step first in its correct proportions or designed

as we wish it to be.

(1) Side view.—If it is a side view of the steps that we have to

^ 9 tackle, the sloping lines can still

_
-

' ^- 7
s
be used. They would not then
be receding from us, but would

^.3 be parallel to one another (as in

Fig. 116).

Practice.—For Fig. 116 draw
step A. Take line 1-2 through

^^^Blfi l iliilllllltifMlllllllllllllllPlllllffil

corners of step seen end-on, and
*"' wllllilllllllllllll'IIIJI continue it to 3. Make line 4-5

touching edge of step and parallel

to 1-3. Repeat these lines on
the far side of the step, namely, 6-7 and 8-9. To form step B
draw uprights one at each end between the sloping lines. These
decide its height. Draw horizontal lines to fix the depth of the

66

Pig. 116.
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'"^"^^^rfstasifci.

Illus. XV.
A Lyoh Gate.

Drawing by the Author

Notice that the steps are worn at the edges, so that wc see more of their

upper surfaces than we should if they were new.
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level the line
VP

' it until

Fig. 117.

tread. Join the near and far corners to make the front edge and

the back line of the tread. These complete step B. Other steps

are made in the same way.

(2) Front view of steps.

—

Practice.—(Fig. 117.) Draw step A,

being careful' to get the correct depth for the tread compared with

„p«.ll -p^. the height of the step.

Across the side of the step

from corner to corner draw

1-2, and continue

it is above the
" level " V.P. in order to

find the "uphill" V.P.

Eun lines from the "uphill

"

V.P. to the other three

corners on the front of the

step. Make the front of step B (2-3) the same height as the back

of step A (4-2). You will then see that the height of each step

can be obtained by upright lines (such as 2-3 and 6-5) drawn
between the sloping lines.

Join 3-5.' From- the corners 5 and 3 take lines to the "level"

V.P., where those- cut the sloping lines (at 7 and 8) raise the uprights

for the front of step. Join 7 to 8 to complete step B. Note that the

depth of each step is also determined by the sloping lines thai

form a scale at each end. Make successive steps as you made step B.

The use of these sloping lines as a scale, to fix not only the height

but also the depth of each step, is better seen in

Fig. 118. The five upper steps are above the level

of our eye. Their height and depth is obtained in

the same way as «hown by the dotted _..---;

lines, so the scale also determines how .---'".

much of each ^lL

step is hidden

by the step in

front of it, and

that is more

than conveni-

ent (Illus. XVI,
XVII).

Depth of the steps found by rule.—There should be no difficulty in

drawing the depth of the step in correct proportion with its height.

A ruler held in a vertical position at arm's length will give the

'u^wLL'vr
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ro r> -

kemuwmg iikc ok base of ticture

Fig. 119.

proportionate measurement

;

but you can draw it by per-

spective rules if you wish to.

Problem.—(Fig. 119.) To

draw a step whose front is

parallel to the horizon line

4 ft. long, 1 ft. in height, and

2 ft. in depth. Draw the

front of the step, making its

height one-fourth of its

length. From the four corners take lines to the P.V.P. to form the

sides. The length from to 2 represents one-half of the length, or

two feet ; therefore from the point

2 take a line to the V.P. to which

the diagonals of squares run (as

explained in Chap. Ill, Fig. 77).

The depth to A cut off by this

line will be 2 ft., because it repre-

sents the length to 2 seen fore-

shortened. Eaise upright at A
till it meets the line receding to

the P.V.P. from the top corner

of the step. Make the back of

the step parallel to the front.

"Uphill" V.P. found by hand-

rail.—A staircase that is not

built between walls will have its

sides protected by a balustrade or

hand-rail.

If we copy the direction of the

hand-rails and continue their lines

(as they re-
Key to Illustration XVII.

uphill " V.P. at the point

Fig. 120.

cede)we shall

find the "

where they meet (Fig. 120). We then drop a
vertical line from the " uphill " V.P. until it

touches the horizon line and so find the
" level " V.P. This is an easy way of

getting round a difficulty, but it is as

well also to use the receding scale as pre-
viously explained, in order to save time



Illus XVII. W. F. Yeames, R.A. (Tate, Gallery). (Photo Oassell & Go

}

Amy Eobsakt.
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and to ensure accuracy in obtaining the height of each step (see

Illus. XVIII).

(3) Steps seen at an angle.—Where steps are in such a position

that you face one corner, the front and sides both recede from us,

We must use two "level" V.P.'s when drawing the first step.

The rest of the flight can be built by using the sloping scales and

only one " level " V.P. (Illus. XXXII and Figs. 121 and 125).

Practice.—(Fig. 121.) Draw the near end of step A, and continue

the top and bottom lines till they meet on the horizon (V.P. "level").

Add front of step by measuring the angle (see note, p. 38 Chap. II),

and continue one line to find V.P. 2. Find " uphill " V.P. by run-

ning a diagonal (1-2) across the side of step, and continuing it till

'UPHILL V^



Illus. XVIII. Drawing by the Author.

The Malt-House_JPumt, Bukpham.



74 INCLINED PLANES

position on picture. Draw corner of top step and the next one

(1 and 2), being careful to get their relative positions exactly, and

to record how much the top step overlaps the one below it. Con-

tinue line (1-3) of top step to horizon to find " level " V.P. Join

,-,7 I ^.^
//,f> I -VO-

' S //'»
I

' N ^^ "* ^

^—---

^0. __. \i^
ftXi&B of AMOTHBR S-rep

Fig. 122.

this with corner 2 and continue line till it is under corner 1. Line

(2-4) so made will be the top of step 2 (as if you could see through

the top step). Join 1 and 4 to find height of step. Draw a line

touching corners (1 and 2) of both steps, continue it till it is under

"level" V.P., in order to find "downhill" V.P. This line makes

one of the sloping lines of the scale that the top corner of each step

must touch. The other scale-line is made by joining the bottom
corner (4) of the top step with the " downhill " V.P. Draw height

of next step (line 2-5) between scale-lines. Join 5 to " level " V.P.

to form top of third step. Draw 1-A the width of staircase. Join
" level " V.P. with A and continue to B to complete top step* Join

corner A with " downhill " V.P. Join 2 to C. Join " level " V.P.

with C and continue to D. The rest of the flight can be quickly
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drawn in the same way with the scale on the left side to find the

heights, and one scale-line on the right to find the corners.

" Downhill " V.P. found by skirting-board.—If there is a skirting-

board running down the stairway, its direction can be continued

until it comes under the " level " V.P. to which the receding lines

of the treads tend. In this way
.
V P

. we can find the " downhill " V.P.

A stairway that is not set be-

tween walls will be provided with

*.;, hand-rails or balustrades. It is a

. *"'-V^ good plan to drawthese first to find

\ "^V. tlle "downhill" V.P. (Fig. 123).

uVmtlu

,VP ,

LEVEL
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Height of steps found by measuring-staff.—Also notice that the

height of each step on the far and near end is regulated by the

upright on the comer of the nearest step. The upright is divided

into spaces equal to the height of the nearest step ; from these

divisions lines are carried to the " level " V.P. and determine the

height of each course of steps. The upright line acts in the same
capacity as a number of steps would, if placed one on top of another.

(This method could have been applied to any of the previous

examples.)

This way of measuring the height of each step will be better

understood by reference to Fig. 125, though in this case we are

directly facing the flight of steps.

Practice for Fig. 125.—Draw front of bottom step. Draw upright

Fig. 125.

and tick off divisions equal to height of bottom step. From these

divisions draw lines to " level " V.P. (to form the top of each
step). From bottom corner of step draw inclined line to the

bottom corner of the next, taking care to make the top of the

step the correct depth for its height. Continue the inclined line.

It will be seen that the meeting point of the receding lines with

the inclined line, determine not only the positions of the bottom
corners, but also the depth of each step. This practice is only

another application of the receding scale and inclined line which
has been explained in Chap. II and used in Fig. 69.

(6) Staircase with intervening landing leading to a gallery.—
Begin by sketching its proportions ; then find the horizon, the
" level " V.P., and the " uphill " V.P. (as in Fig. 130). Having
found the height of the banister at the top of the first flight (by



INCLINED PLANES 77

means of lines running to the " uphill " V.P.), you carry lines from

the top and bottom of the newel-post and from the top of the hand-

rail to the " level " V.P. in order to find the height of the banister

along the landing, and the height of the next newel-post where the

second staircase begins. Lines taken from the post (at the bottom

of the second flight) to the '' uphill " V.P. determines the height of

Fig. 127.

the post at the top of the second flight. The height of the banisters

and posts on the right-hand side is found by horizontal lines taken

across at each junction of stairway with landing, from the left-hand

banister and newel-posts. The stairs themselves are drawn as in

previous examples.

TO vp
up«iU- ".

Fig. 128.

FigB. 126, 127, 128 explain three other ways of drawing the
platform shown in Fig. 124.

The height of figures on a flight of steps seen from below.—So

long as the height of each step is visible and not partly hidden by
the edge of a nearer one (as happens towards the top of the flight),

we can estimate the height of a figure in relation to the height of
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the step lie is to stand on, a step

ten times as tall, and so on. Failini

Fig. 129.

required height will be shown by-

same height on the step

above, and walk him along

that step to the place where

he is to stand (Fig. 132).

Rememberthatthe measure-
ments as just described must

be taken at the side of the

flight, because the scale is

directly under the side of

the flight, though it does

not always look so in the

drawing.

This would be a cumber-

some bit of work when
dealing with a simple flight

;

it would be better to use a

scale running up the edge

of the steps to the " uphill

"

V.P., but a use will be found

seven inches in height, a figure

this we can use a receding scale

thus, Fig. 131 : Along the

ground on one side of the

stairway carry a line to

the "level" V.P. that you

used for the sides of the

steps ; determine the height

of a figure at some near

point (by comparison with

the height of the step or

the width of the stairs),

stand him on the line and

carry another from his

head to the V.P. to com-

plete the scale. On other

steps where figures are to

be placed, drop a vertical

line down the side of the

stairway until it touches

the ground ; there the

the scale ; make the figure the

Fig. 130.
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for it where successive flights lead to intervening galleries. An
alternative method, in the latter case, would be the one we used for

finding the heights of the newel-posts in Pig. 130.
" >The height of figures on a flight of steps seen from above.—The
scale used in Fig. 122 for drawing the descending steps would serve

equally well for fixing the height of a figure on any one of them.

Fig. 131. Fig. 132.

This would be done by marking the height of each step (as if those

nearer to us were transparent), and drawing our figures their proper

height in relation to the step they stand on. But it would save

trouble in the end to make a scale representing the height of a man
;

the bottom line of that scale would touch the end edge of each

step (Fig. 134) at its centre (marked 1).

Having marked the position of the feet of our figure on the step

oa use the
SCALE MADE BY

STEPS

Fig. 133. Fig. 134.

where he is to be, we must move his feet along the step to the scale
;

having there ascertained his height we are able to make the com-
plete man walk back to where we indicated his feet.

If the steps (Fig. 135) were so broad that we could not walk
from one to another at a stride—let us call them platforms—then
we should have to fix the height of a figure at the end edge of each
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platform (do this by a receding scale to the "downhill " V.P.). After

that we must take a scale to the "level " V.P., in order to find the

height of the figure on any particular platform on which we intro-

duce him.

Od two of the platforms I have lined up a squad of phantom-men,

just to explain the idea more clearly. The operation is really the

same as the preceding ones ; in those, however, we presumed that

the man's feet would occupy the breadth of the step ; on these

platforms we have added the scales to find the man's height as he

walks from the front to the back of the platform.

Fig. 135.

(7) Steps on four sides of a square.—The base of a cross or sun-dial

is often built on platforms set on larger ones, these forming stages

of concentric steps. These can be drawn, a platform at a time, by
the method described for concentric squares (Chap. IV, Figs. 108,

109). The height of each step (Fig. 136) would be found by a

receding scale attached to the side of the lowest platform. The
width of each step could be ticked off on the near edge of the lowest

platform, as at A, D, E. The line from D (carried to the V.P.)

would, at the points where it meets the- diagonal, determine the

near and far corners of one side of the smaller platform. The line

from A would also have to be carried to the V.P. Where it meets

the base of the smaller (second) platform at B it would be carried

up to the edge (to C). From C it acts for the third platform as the

line at D acted for the second platform (the top surface of the second

platform having been crossed with diagonals). Each succeeding

platform would be raised in the same way as the previous one.

The same steps (as Pig. 136) seen at an angle.—These present no

other difficulties than those of obtaining the successive depths of

the upper surface on each step and their height. Let us first draw

the lowest platform with the base of the next one marked out on it.
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Practice.—Draw the lowest platform (Fig. 137) with diagonals

crossing its top surface
;

judge the distance between its near

corner and that of the base of the second platform (1 to 2). From
the near corner of the second platform (2) carry lines to V.P. 1 and

Fig. 136.

V.P. 2 ; where they cut the diagonals place two more corners
;

from corner 3 take a line to V.P. 1 in order to find the fourth corner

(5) ;
join 5 to 4.

To find the depths on the upper surface of each succeeding plat-

form and their height.—Repeat the working of Fig. 137 to obtain

Fig. 138. Continue the side line of the second platform (1 to 2) till

it meets the edge of the lower platform (at 3). Continue it down
the side (3 to 4). You can now use the side as a receding scale,

marked off with divisions that appear proportionately smaller

Pio. 137.

(method explained in Chap. II, Fig. 59). Each division represents

the depth between one platform and the next, but before we can

use it we must find the height of the second platform ; to do so

take the height of the platform below the point 3 and raise it above

3, so that it stands on the edge (line 5-3). From the top and bottom

of that height take lines to V.P. 1 in order to find the height of the

second platform at the corner 2. Draw the second platform like

the first and draw diagonals. To find the near corner of the third

platform carry a line from point 6 (towards V.P. 1) across the top

of the first platform, up the side of the second platform and across
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its top (towards V.P. 1) till it meets the diagonals. The height of

the third platform would be found in the same way by raising the

height of the second platform at 7-8. The depth between the third

and fourth platforms would be found by a line starting from point

9 and behaving as the line from 6 which we have just detailed.

Any number of platforms could be raised likewise. —Jjf.

Fig. 138.



CHAPTER VI

inclined planes—continued

RULE II applied to the drawing o£ roads.—The sides and cart-

ruts of a receding road on level ground tend to a V.P. on the

horizon (call it " level " V.P.).

If the road runs in the same direction, but uphill, its lines tend

to a V.P. immediately above the " level " V.P. (call this point

?«
m0T

Illus. XIX. Sketch by the Author.

A Road.

" uphill " V.P.). The V.P. may be far above the horizon if the

road is steep ; or only just over it if there is but a slight incline.

The road, if it has the same direction but runs downhill, will have
its V.P. immediately below the "level " V.P. The steepness of the

road running up or down hill determines the height above or below
the horizon for the V.P. to which its sides tend.

83
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If the road turns so that it takes a new direction, its V.P. will

be more to the right or left accordingly, but it will not be higher

up or lower down, unless the inclination of the road changes as

well as its direction.

So it comes about that a road, unless it is perfectly straight and

lies in one plane, may have many vanishing points. Each section

of it that takes a new direction or inclination has its own V.P.

On hilly land a road may be seen in the foreground and again in

, ,
-

Illus. XX. Drawing by B. V. C.

A Curved Road Running Uphill.

the distance, but the intermediate stretch, where it runs downhill,

may be hidden owing to the steepness of the ground. Suppose we
have not Nature in front of us, we can still find the width of this

distant road by drawing the foreground length and adding the

connecting link just as if we could see through the hill down which

it runs (Fig. 139).

(1) Road running downhill.—Though a road runs downhill, we
have to represent it running up our canvas. In order to make the

illusion effective we must seize every feature that helps to give it

a downward course. If its inclination is steep, the depth of the

canvas occupied by its length will be slight. In this case we can
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utilise the stones and unevenness of the contours. Those near at

hand will hide parts of the roadway behind and will by their over-

lapping suggest its steepness. Quite small banks at its sides may
have their top lines running level or even downwards, and a piece

of old fencing for the same reason may be valuable. Figures are

even better for they are on the roadway itself—the head of a distant

one level perhaps with the waist of another in the foreground

explains that which the lines of the road with their upward direction

might fail to do. Roadside trees from their greater height have

more effect, the intermittent line of their tops running steeply

down the canvas.

If the road is precipitous, so that its sides if we could see them
would be running down the canvas, our troubles end. Then the

head and shoulders of a man or the shelvings of a cart and the

horse's head, with all else cut off by the nearer part of the road,

Fig. 139. Fig. 140.

arrests our attention and cannot fail to explain the situation. We
have but to introduce a figure towering over them on the top of the

hill to make the deception perfect.

With a road as precipitous as we are talking of it is advisable to

insure correctness in the size of the figures by sketching in the sides

of the road to the " downhill " V.P. Of course we cannot really

see the road, so we have to think of it as if it were the under-

surface of a plank reared up. This done, we guess or copy the height

of a figure, either at the top or bottom of the hill, and then take lines

from his head and feet to the V.P. to which the sides of the road

tend. If a figure at the bottom of the hill is chosen to give the

height for this receding scale, the lines must be continued up the

road.

Figures on roadways.—If many figures are to be introduced on a

road that turns, or changes its inclination, a figure must be placed

at each junction where the change occurs in order to carry on the
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3t»K

scale for measuring their height in the next section. Each receding

scale will in every instance tend to the same V.P. as serves for the

piece of road it runs on.

The scale 1 for the figures may be thought of as an imaginary

railing, 6 ft. in height, bordering the road, conforming with it in

each dip and rise, and using the same vanishing points that are

necessary for the roadway.

(2) A street on a hillside. View looking up.—It has been said

that the thing to do in drawing is to make the lines run in the right

direction. Follow this terse advice by remembering that level lines

of doorsteps, lintels, flat roofs, window - frames, brickwork, or

masonry, run towards a V.P. on the horizon ; but carry the lines

of the pavement, roadway, and a scale

for anything that is upon it to the " up-

hill " V.P. above the horizon and in a

direct line above the " level " V.P.

If we look at a side-view of some

houses of equal height (Fig. 141) we
notice that each front forms as it were

a step, and that lines drawn parallel to Fia. I*1 -

the road would touch each corner. We may not want to draw so

formal a row for our view up the street, but lines to mark the

corner of each house and meeting at the "uphill" V.P. would
act as a receding scale to decide the height of distant houses and

also the depth of their front walls that face

the street, and these could be altered at

pleasure. This is but an application of the

sloping scale we used for drawing steps.

Practice.—Sketch in roughly (Fig. 142)

the height of the houses compared with
the width of the road, so as to place the

scene nicely on the canvas. Find horizon

in Nature and draw it on the canvas as if it

were an actual line in Nature. Copy direc-

tion of top or some line on house that would
in Nature be level (1-2), and continue it to

the horizon to find the "level" V.P. Copy direction of the road
B-A, and continue it till it comes immediately over " level " V.P.
to find the " uphill " V.P. Copy accurately the depth of the same

* The receding scale for figures, etc., is fully explained in Pigs. 46-49,
Chap. II

Fig. 142.
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TO UP
t

"UPHILL

house B-C. You have now drawn a foreshortened square repre-

senting the front of the house (1-2-C-B). From its near bottom

and top corners (IB; 5 and 6) carry lines to the " uphill " V.P.

to form scales ; they will give you the heights of each house and

the depth of their frontage. Touching the far side of the near

house raise the near side of the

next house to the top line (1 to

" uphill " V.P.) of the scale.

From 5 run a line to "level"

Y.P. to form top of the windows.

Draw the rest of the.row in the

same way as the first house.

^N^ IHSKII
1''!'

?1 I R IHS IB Carry lines (parallel tothe horizon)

^ , JHnHIMIl, !:

!

I B II i rL <t» from the bottom corners of these

houses across the road until they

meet the pavement line where

the row facing them is to be

raised. Carry lines also from

the 'top corners. In this way
you find the height and depth

Fl«- 143 - of the right-hand' row.

To introduce figures.—Draw a doorway the correct height for the

house. Place a figure in front of it so that he could walk into the

doorway ; take lines from his head and feet to " uphill " V.P. to

form a scale and use it as already explained in Chap. II.

(3) Street on a hillside. View looking down.—After mastering

the theory for an uphill view, you need

no detailed instructions for applying it

to a downhill scene.

Sketch in roughly the scene. Find

"level" V.P. on horizon (Fig. 144),

and " downhill " V.P. under it. Carry

scale for houses to " downhill " V.P.,

and all the receding lines on the houses

that are level in Nature to the " level
"

V.P.

Incidents on a hillside street. Door-

ways.—It must be no less puzzling to

the builder than to the artist to find

a satisfactory solution of the difficulty

occasioned by the line of the hill cutting across the level lines of

MomrON
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basement windows, doorsteps, and level courses of his masonry.

In cottages the ground floor is often laid at a level taken from
the end where the ground is highest. The doorway is reached by
means of a step or two from the high side leading to a stone

or brickwork platform which may be protected by a rail on
the low side and front ; or the steps may lead from the low

side. If the cottage stands back from the roadway the steps

can lead directly from the front. These manceuvrings lend a pic-

turesque aspect to the village street. In towns the space-saving

basement makes an area a necessity, and front and area door are

reached by steps up and down. In poorer streets the foundations

are level with the low side, and entrance

is effected by a step sticking up at the

low end and almost submerged at the

high end—a mean device, but still one

to be considered in an uphill or downhill

drawing. Nor are basement windows,

half-hidden by the rise of the ground,

uncommon in similar surroundings. The
pavement even may be made to accom-

modate itself to the slope of the road,

as in Fig. 145.

Walls.—The courses of brick walls are

sometimes laid parallel with the line of

the hill ; more often they run on levei

lines, though the coping-stones or top-brick courses follow the

line of the hill.

A more pleasing arrangement is

that of level courses and top-stones

built in tiers, so that the top of the
wall forms, as it were, steps leading

down the hill (Fig. 146).

The top of these walls can be
likened to the row of houses we
have just erected, and the similar

use of the receding scales will be
recognised. The scale-lines meet at

the "uphill" or "downhill" V.P. to which the sides of the road tend,
the top of each tier (because it is level) has its V.P. on the horizon.

Rule III applied to sloping land.—
(1) Hayfields—The symmetry of a hayfield is charming. Lines

Fie. 145.

Fig. 146.
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of swaithes, wind-rows, and foot-cocks follow one another in rise

and dip over the undulations of the ground. All converge with

varied regularity to some distant point. The alleys of fresh green

grass receding from us expose their full width ; others, more to the

side, appear as narrow bands, further still they are but threads of

green until hidden from sight by the height of the hay at their

margin. The T-square and plumb-line have no place here, but we
must show a sympathetic appreciation of the beauty in Nature's

perspective. The rule that teaches us to converge the straight lines

of pavement to a point on the horizon, or to carry the clean-cut

lines of the curb on a hillside road to a point above or below the

horizon, come into play even with these delicate wavering edges of

the new-raked hay. The height and width of hay-cocks or " hubs
"

are regulated by definite laws that could be demonstrated by a

commonplace row of boxes, though the application were less harshly

applied.

The value of a receding scale with its V.P. at that level above or

below the horizon to which the ground inclines, will be appreciated

when we introduce a line of men in single file " turning," or separate

figures in parts of the field where we may not have seen them. We
just copy a man where he happens to be, obtaining his correct height

for the exact spot of ground he stands on. He serves as a gauge

for the scale whose use we have already described (Chap. II, Fig.

48 et seq.).

(2) Cornfields.—At haivest-time when the stooks are set up one

might almost think the farmer had it in his mind to demonstrate

perspective laws. His sheaves nicely spaced stand one behind the

other in even rows, and carry our eye to the fields beyond, row,

gangway and row appearing to diminish in height and width on

either side cover his field. Even the growing wheat seems, as it

Fig. 148.

were, to carry on the game as we look over it and note towards the

distance the lessening of the visible spaces of stalk between the

heads of grain. This is but a beautiful rendering of the law that

spaces appear less deep as they are further away. On hilly ground



M —

£J

Eh3

> S

&J

* o
to ">

MS

a.

* a
<i>

r

2c s
P4 p
§<&

*>
I*

° &
T3 o3

Eh



92 INCLINED PLANES

some care must be exercised in order that each block of sheaves and
gangways shall show the inclination of the land (Fig. 147).

Take, for instance, a rising field that continues over the brow.

Here is a rough side-view of the idea (Fig. 148), but we have to

look along the lines.

Make a scale from the near sheaf

(Fig. 149) and carry it to the "uphill"

V.P. at that level to which the rising

ground tends. Use the scale to find the

height of other rows of sheaves, and

carry a scale from each to the sameFig. 149.

point to give you the height of the sheaves and the width and

From the sheaves that top the hill.direction of the gangways.

i
:

i
v

*
;

Illus. XXIII. Sketch ly (lie Author.

carry scales to a " level " V.P. Where the hill begins to descend
carry scales to the " downhill " V.P., as if you could see through
the hill ; they will decide for you just how much of each sheaf in

each row appears above the hill-top.

Fig. 150. Fro. 151.

You need not do all this out of doors ; a few lines freehand based

on this knowledge will give the look of reality. The training will

make you quick to observe the charm in lines that is inherent to

uneven ground.
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If the boundary of the field is not a straight one the reaper may
follow its course instead of cutting a straight " road " for the

machine. The sheaves then will be set up in a curved line. The

employment of two or three vanishing points affords a rough and

ready way of drawing these curves, as Fig. 150 explains.

Curved lines of sheaves passing over the hill-top and coming into

view again (Fig. 151 and Illus. XXIV) might be rendered in a hap-

hazard manner that would be quite unconvincing if we had not

these simple rules to guide us.

f m r
. , a

:

.>"T r > * H a m^&
-.'.

Illus. XXIV

(3) The sea-shore.—We can see from the lines of the breakwaters

just how steeply the upper stretch of sand slopes towards the sea.

Each pile in a line was probably driven in to the same height, but

the lower ones, partly submerged by sand, their tops nibbled down
by the waves, diminish in height more rapidly than those near the

shingle.

When looking across the groynes the lessening depth of sand be-

tween each row should be welcomed as an asset that helps us to

convey the impression of mile after mile of shore.

In a view from the top of the sand looking towards the sea, the

V.P. (below the horizon) for the sand should be found, and others

also for each section of shingle or sand that is at a different inclina-

tion. The sand, where it touches each groyne, forms a line running

downhill. If the groynes are in Nature parallel to one another, you
can copy the direction of two such lines and continue them until
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they meet ; tie meeting-place will be the " downhill " V.P. for all

lines in Nature parallel to the groynes on that stretch of sand, or every

other that has the same tilt.
1 Other lines tending more to the right

or left will have their V.P.'s correspondingly, but at the same

height. The shingle sloping more steeply will have its V.P. under

this one.

The V.P. for the esplanade or level top of shingle will be on the

horizon slightly above the distant sea level, as is presently explained.

Figures on the shingle.—A scale for figures will be used as in

previous examples. Be careful to use a V.P. at the same level as

the one for the sand, and to have a fresh one for each section of

sand that slopes differently. Place a bogey figure where one tilt

ends and another starts, so that the scale shall be the right height

where it begins to recede to a new V.P.

Figures wading.—Figures wading are often drawn the wrong
size. If you have found a V.P. for the sand they stand on, and
through it have drawn a horizontal line, you can note the pro-

portion of space occupied by a figure from this line to his feet.

Vp on HORIZofj

Fio. 152. Pig. 153.

Suppose he occupies one-third of the space, then the other figures

will also take up one-third of the space. In fact, you should draw

the figures in the way we have learnt, just as if the sea were not

hiding a portion of them. Mr. Wyllie 2 tells us how they should be

partly submerged :

" Mark the position of the heel of your man ; from the margin of

the sea rule a line through the heel to some point on the vanishing

1 The height of a V.P. for the sloping land on which we stand, or shall we
say the distance of its V.P. below the horizon, can be found by inserting a

stick in the ground some little distance in front of you, and on it marking the
actual height of your eye. The height of this mark is then indicated in your
pictuie and a horizontal line drawn through it. The vanishing points for

receding lines on the slope will be somewhere on that line. If we are standing,

this line will cut through the head of every figure on that slope, or if sitting,

through his waist, as explained in Chap. II.

.

a " Nature Laws and the Making of Pictures," W. L. Wyllie.
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line of the plane. Exactly over this point make a dot on the horizon,

and from this dot rule a line back to join the first line on the margin

of the sea. This will cut the figure at his correct water-line." The
" vanishing line of the plane " that he mentions is the horizontal

line we draw through the " downhill " V.P. for the sand (Kg. 152).

As we look along the shore each slope of the surfaces from the

upper shingle to the margin of the sea is seen as it were in profile.

To obtain the height of figures.—Make a scale that shall follow

the sea margin as if it were a railing where the sea laps. Mark the

spot where the figure is to be ; follow the slopes of the shore down
to the scale, see how tall he would be, and walk him up to the desired

spot (Fig. 153). In following the slopes of the shore one must be

careful not to bring the figure nearer or further away from us than

he would be in a walk straight down from the shingle.



CHAPTER VII

THE CIRCLE

Fig. 155.

Fig. 154.

WE find it less difficult to draw a foreshortened circle on a

large scale if we first draw a foreshortened square and then

draw a circle inside it.

The reason for this is apparent directly we look at the plan of a

square enclosing a circle (Pig. 154). We see that the circle touches

the square at the middle of each of its sides. This would also happen

in the foreshortened view of the square, and so we should have

four guiding points to shape our foreshortened

circle on. Its form would be that of an ellipse

(Fig. 155). (See Note X.)

The positions of these four

guiding points (and others) are

determined, both in the plan and

in the perspective view of the square, by diagonal

lines as already detailed in Chaps. Ill and IV.

Four other guiding points can be found in the plan (Pig. 156) at

those places where the diagonals are cut by the circle and transferred

to the foreshortened square (Fig. 157) by using the lines marked
1 and 2 (in the manner described in Chap. IV,

Fig. 96).

In practice we do not draw the plan of either

the square or the circle. We just

draw a foreshortened square, and

by diagonals and cross-lines fix

the position of the points A, B,

C, D (the centres each side line)

(Fig. 158). We find the other four guiding points as follows :

Mark off one-quarter of the length of the near edge of the

square and using that measurement as one side, form a little

square, and draw a diagonal across it. Measure the length of

that diagonal and set it off on either side from the middle of the

near edge (A-l, A-2).

96

Fig. 156. Fig. 157.



Illus. XXV. Drawn by the Author.

Columns in Bubpham Chukoh.
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From 1 and 2 draw lines to V.P., in order to find those points

where the circle is to cut the diagonal lines. Draw the foreshortened

circle through these eight points. If

you have not a book of reference handy

and forget this measurement, you can

still get these points (1 and 2) approx-

imately, though they may Dot be

quite correct, by making their distance

from each end of the near edge equal

to not quite one-sixth of its total length

(Fig. 159).

Note X.—The greatest diameter of the ellipse so formed is slightly

below the centre line of the square. If you cut out this circle (Fig.

j.« - 4-
,¥ a 6

i LENGTH Op PIAG-OIVAL

Fig. 159.

160) and crease it along the " centre of ellipse " line the two halves

will fit.

The circle seen from below.—A foreshortened circle above the

height of our eye can be drawn by using similar guiding points on a

foreshortened square. The near edge of the square will of course

be the upper one, since it would be the underside of the square

that we should be looking at (Fig. 161).

Fig. 160. Fig. 161.

In a vertical position (Fig. 162) the circle presents no new diffi-

culties, and further explanation is superfluous. In fact Fig. 158

would have stood for the drawing of a circle in four positions

:

(1) as seen from above
; (2) as seen from below—by rotating the

book until the print came upside down
; (3) as a vertical circle on

our left—by rotating the book (with the sun) until we cross the
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page
; (4) as a vertical circle on our right—by rotating the page in

the opposite direction.

The circle in a square seen at an angle.—It is only a little more

troublesome to draw a circle enclosed by a square that is seen at an

Illus. XXVI. Drawing by the Author.

The Wicker Cage.

angle. The use of the exercise comes home to us when drawing a

circular column set on a square base.

W Practice (Fig. 163).—Draw the angled square either by employing

two V.P.'s, or in the way shown in Fig. 94, p. 57. Draw a

horizontal base line from the near corner, and on it tick off the flame
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divisions as in Fig. 158. Divide the near edge of the square (1-2)

into these proportions (in the manner explained in Chap. Ill, Figs.

64 and 65). From each division carry lines (to V.P. 1)

down the square to fix those points where the circle

is to cut the diagonal lines. Except for this way of

y dividing near edge of the square by means of the

additional base line, the circle in an angled square is

worked out just as the circle when enclosed by a

square in the position of Fig. 158.

A brewing-tub tilted against the cottage wall, or the

copper pans of the scullery lying at any angle may
tempt one to a piece of still life painting. In each

case think of the rim as if it had a square lid on it.

The lid will describe the slope of the plane on which

the circle has to be drawn. The old Dutchmen knew
a thing or. two about drawing commonplace objects

that might be incidentally noted by students to their

great advantage when studying the technique of masters (Figs.

164, 165, 166).

To VPi

Fig. 162.

Fig. 163.

Parallel circles.—Parallel circles occur frequently, as in the open-
ing of a well, a fountain, or a tub of water, where the surface of the
water is visible as part of a circle.

TO UPHILL
vp

Fig. 164. Fig. 165.
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Practice (Fig. 167).—Construct the opening of the well (or rim

of the tub) as before ; then form a shallow tray ; use the upper

square as the top and drop lines from the comers to the bottom, to

form the sides ; then draw another circle on the bottom.

ft
'\

Br i
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There are objects—a plate for instance—where the surface of the

brim does not lie on one plane, but slopes inwards and downwards.

Concentric squares might still be used as a framework for the outer

rim and the smaller base, but it would be necessary to form another

square below the inner one, to obtain the slope from the upper rim

to the smaller circle of the base below (Fig. 172). This is another

application of Fig. 168.

Fig. 172.

The building lines will be more clearly seen, however, if we drop

this inner square still lower so as to form a basin. The diagram

(Fig. 173) suggests a useful hint for drawing parts of machinery

or architecture that should not be missed.

Fig. 173.



Fig. 174.

CHAPTEE VIII

the circle—continued

A PPLICATION of the Perspective circle to wheels.—Fig. 174 is

XA_ not drawn to represent tricycle wheels of an early pattern

enclosed in a crate, but to explain a method of drawing two or more

foreshortened circles that would in Nature be parallel to one another.

Think of a box of any desired length, but

with the two- ends made of square pieces of

wood, on each of which is inscribed a circle,

and their centres connected by a spindle.

The circle in each case is drawn as in

Fig. 162.

This diagram will come in handy when a

cart is to be introduced into your picture,

because it is difficult to make one wheel the right depth for the

other without some method to work on.

If we take the two ends on which the circles are drawn (I mean
of Fig. 176) and put them close together,

we have a diagram (Fig. 175) representing

the rim of a wheel, but you must join

together the top and bottom of the circles.

It is the sort of wheel used on some
agricultural implements. The solid spokes
we have constructed out of the diagonals

of the squares.

If a wheel is furnished with many spokes
the points of insertion on the rim can be

j
found, as shown in Fig. 176.

Practice.—First make a plan of half a
wheel enclosed in the half of a square.
Then from each point where a spoke touches
the rim rule lines (parallel to the top or

bottom line of the square in plan) until they meet the near ed»e
of the foreshortened square, in which the foreshortened circle has

103

Fig. 175.
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been drawn. From each point on the edge carry lines down the

foreshortened square, being careful that they shall eventually

meet at the V.P. At each point where

! these lines touch the foreshortened

(

circle, insert one- end of a spoke, and

see that their other ends meet, so

I
that all the spokes shall radiate from

fi a common centre fixed in the perspec-

j tive middle of the circle. If indisput-
-' able accuracy is necessary in forming

the hub (as in drawings of machinery),

you can draw another little square for its circle (using the existing

diagonal lines for the purpose), and then form the dome of the

Fig. 176.

Illus. XXVII. Drawing by the Author.

The Wood-Wasgon.

nub upon it. By working in this way you will have the un-

doubted advantage of knowing that all the spokes are inserted

correctly, both into the rim and the hub, despite certain parts being

hidden from view by the projection of the hub.

The diversity of build in different types of wheels will present

less difficulty in their representation if we can sketch these skeleton

wheels freehand with some degree of accuracy.

Before you sketch even a cart, walk up to it and make yourself

acquainted with its mechanism at close quarters (this is even more

necessary with machinery). Dodges in perspective will occur with
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the occasion, but note how in some farm-carts the heavy spokes are

set on the hub alternately instead of on one line encircling it.

Neither must one miss the " rake " of the wheels when the rims of

a pair of wheels come nearer together under the body of the cart

than above it, owing to the wheels not being set at a right angle

with the line of the axle (see Illus. XXVIII).

The wheel of a water-mill.—If we turn again to Fig. 174 we see

we can use it to make a water-wheel if we connect the rims by solid

paddles instead of supplying spokes.

Circular steps.—We learnt how to draw a series of square plat-

forms, each one standing on a larger, so that they formed steps

(Figs. 136-138, Chap. V).

We now want to draw circular ones such as might be represented

by a small mill-stone set on a larger, and that on a still larger one,

as in Figs. 177, 179. To do this we can

draw a circle on the top and bottom
surface of each square ^gg^.
platform and connect '

them by uprights at the FlG- 178 -

points 1 and 2, 3 and 4 (the middle of

the corresponding sides of each square).

When I was drawing this I noticed how neatly the circles made
a man's straw hat (Fig. 178), so I beg leave to introduce it.

5 r<" ^:-
'''^^

Fig. 177.

Fig. 179.

Semicircular steps seen from the side.—If we cut Fig. 177 in half

it gives us a view of two of a flight of semicircular steps (Fig. 180),
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Fig. 180.

and we can add more steps on to it " at pleasure," as Cassayne

says. I think it might be quicker to make use of the whole square,

and to draw circles instead of semicircles, and then to cut them in

half, rather than to draw half squares. This we
have done in the next example where the steps are

seen from the front. Probably the use of this

diagram, and some others, lies in the habit it en-

courages of using bits of perspective in our sketches

as occasion demands.

Before we learn to draw semicircular steps it

would be advisable to study their plan. Fig. 181 shows concentric

circles enclosed by squares. The dark lines show the semicircles

and half-squares.

Note that on the back" line the diagonals of the half-squares meet
at the middle, and that the back corners of each half-square also

mark the back corners of each semicircle (1, 2, 3, 4, 5, 6), and that

the depth of each semicircle is obtained by the

meeting of the side lines of each half-squaie with

the diagonals (A, B, C).

This same half-square seen

foreshortened is shown in Fig.

182.

A way of drawing a platform set on a larger

one was described in Chap. V (Figs. 136-138).

This will help us to understand the building up, platform by plat-

form, of semicircular steps.

"3 The same seen from the front.—Fig. 183 represents the bottom

line of a semicircular step seen from the front.

Fig. 183. Half a foreshortened square with the guiding points

for the half-circle found in the same way as for a circle.

Eg
Fig. 182.

Fig. 181.

Fig. 183. Fig. 184.

Practice (Fig. 184).—Sketch in lightly from Nature the line of the

bottom step where it touches the ground. Correct this by drawing
a foreshortened half-square (as in Fig. 183). Determine the height

of step at the nearest point (A-A) ; carry that height to side of
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square and form a scale there (B-B). Above B-B form as many

more scales as there are steps (such as B-C-C-D). Draw the upper

edge of bottom step on guiding points found by reference to scale

(B-B). Join far corners to make the back of step. Where receding

line 1 cuts diagonal (at 2) raise vertical to top of step (at 3). That

point will be the left-hand near corner for the next half-square,

and a line from 3 to P.V.P. will fix the back left corner (at 4). Find

equivalent points for the right-hand corners (5, 6, 7). Join the

Illus. XXIX. Etched by W.H.Pyne in his" Microcosm."

A subject in which concentric circles and circles in various

positions occur.

near corners (3 to 6). Complete this half-square like Fig. 183 with

its guiding points. Then draw the bottom line of another step on

them, find its height by reference to scale B-C. Carry on for this

step as you did for the first one (two steps only are drawn to save

confusion of lines).

Semicircular steps seen from the top step.—It is highly improbable

that we should at any time draw a flight of steps showing their back

in the way that Fig. 186 displays them ; but this is the view that

makes us understand their mechanism, and it is easy not to include

the unnecessary part.
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Practice (Fig. 186).-—Sketch the semicircular edge of the upper

istep, and correct its line by enclosing it in the further half of a

foreshortened square (similar to portion A, Fig. 185). This will

Fig. 185.

be the top surface of a rectangular platform enclosing the step, so

decide its height, and complete its sides and far end (as if it

were transparent). Draw the diagonal on the bottom of the plat-

form from the centre of the steps back through the far bottom corner,

and continue it to the horizon. Decide on width of second step.

Fig. 186.

Complete its top surface and draw the semicircular edge of the

second step in it, using the guiding points as in the first step. Repeat
the method of drawing this platform (step) for others below it.

Note that all the diagonals are here continued until they meet
at a V.P. on the horizon. This is an extra precaution to ensure

accuracy. You will remember that the depth of each platform is

governed by the meeting of these diagonals with the receding lines

of the platforms.

Columns supporting a rotunda.—In

sketching a set of columns arranged in

a circle one should begin by allotting

to each its ground space. By the

practice of previous exercises we
could draw one circle within another.

We should make the distance between the circles equal to the

diameter of a column. This is the ground plan of the arrangement

Fig. 187. Fig. 188.
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Fig. 187, and Fig. 188 give the foreshortened circles between

which the columns would stand (as applied in Fig. 189).

The inside of a circular room.—Any part of a room that is built

on a circular ground plan can be drawn by using the far side of

semicircles enclosed in the far side of half-squares (explained Fig.

185).

Practice.—Copy first the semicircle of the floor at the base of the

wall and enclose this in a foreshortened half-square (Fig. 190). If

there are intricate details it will be advisable to make a plan of the

circle or semicircle, and on it to mark the width and intervals

between any pilasters, windows, or spaces that furnish the wall

1TT1
Fig. 189. Fig. 190.

(Fig. 190). These intervals will be carried from the plan to the

drawing as previously explained ; the foundations of the pilasters

being laid, they can be raised now or later on. If verticals are now
raised from each corner of the foreshortened half-square we obtain

a framework. On it we can quickly make any number of half-

squares (by drawing a horizontal line to connect the front uprights,

and side lines from these to the P.V.P., with a horizontal for back).

Wherever a circular line is seen—it may be by the top or bottom of

a window, or the height of a capital—draw these half-squares and
set half-circles in them.

If there are regular spaces from the bottom to the top of the walls

fchey can be measured off on the near upright (Fig. 190), or it may be

more convenient to regulate them at the furthest part of the build-

ing ; then the back of the half-square can be drawn first instead of

its front. The real difficulty is to accustom oneself to the appear-

ance of the underside of the far half of the foreshortened circles

that occur above the horizon line.

A niche.—A three-quarter view of a niche best explains its shape
;
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Fig.191.

merely that of a cylinder topped by a dome, the whole cut vertically

in half (Fig. 191).

Practice (Pig. 192).—Draw the cylindrical part as you would a

semicircular room. The semi-circles in

the dome are obtained thus : tick off i/t

their distance apart on the rim (1-2). z

Join each opposite point (I to 1, etc.)

to make the front edges of fore-shortened

half-squares (seen from below). Carry

their side lines towards V.P., and obtain

the depth of each half-square by means of the

D.V.P. Inscribe semicircles as before.

In this, as in most examples, we rely upon a

certain proficiency in drawing. Our difficulty in

drawing unfamiliar objects is caused by our want of knowledge of

their build. Diagrams such as Fig. 193 explain the sort of lines

we should expect to find, more complicated rules would numb our

power of copying.

Bow windows.—Bow windows give us an exercise in drawing

curves that project from the face of the building. These need no

further explanation, but note Fig. 194.

Circular towers demonstrate the use of knowing how to draw
parallel circles at varying heights (Fig. 195).

Fig. 192.

Fig. 193. Fig. 194. Fig. 195.



CHAPTEE IX

ARCHES

WE have now got into the habit of enclosing ciicles in squares

and semicircles in half-squares. This custom should become
an involuntary one when sketching any form of arch from Nacure.

We must understand, however, the build of some of the piincipal

types of arch if we are to draw them with vigour. Eickman describes

them thus : " Arches are round,

pointed, or mixed. A semicircular

arch has its centre in the same line

with its spring" (Fig. 196).

" A segmental arch has its centre

lower than the spring " (Fig. 197).

" Pointed arches are either equilateral, described from two centres,

which are the whole breadth of the arch from each other, and form

the arch about an equilateral triangle " (Fig. 199) ; or drop arches,

1 £PTi>.'

Fig. 196.
Fig. 197.

Pig. 198. Fig. 199. Fig. 200.

which have a radius shorter than the breadth of the arch, and are

described about an obtuse-angled triangle (Fig. 198) ; or lancet

arches, which have a radius longer than the breadth of the arch,

and are described about an acute-angled triangle " (Fig. 200).

" All these pointed arches may be* of the nature of segmental

arches, and have their centres below their spring."

" Mixed arches are of three centres, which look nearly like ellip-

tical arches " (Fig. 201), or of four centres, commonly called the

Tudor arch ; this is flat for its span, and has two of its centres in or

near the spring and the other two far below it " (Fig. 202).

112
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IUus. XXX. Sketched by the Author.

Some Txpes oj Akches.
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" The ogee or contrasted arch has four centres ; two in or near

the spring and two above it and reversed " (Fig. 203).

How to draw arches.—In accordance with our custom we will

first examine the plan (in this case the front elevation) of some

hH4
Fig. 201 Fig. 202. Tig. £03.

arches before we attempt the practice of drawing them foreshortened.

Fig. 204 gives the front elevation of a semicircular archway.

In Fig. 205 it is enclosed in a rectangle with the addition of the

centre of the circle, the diagonal lines, and a line where the arch

rr

Fig. 204.

v_-_.

Fig. 205.

* -—•:•:

Fig. 206.

springs from the column, and the guiding line that marks the points

of contact between arch and diagonals.

The arch is seen foreshortened in Fig. 206.

Practice.—Sketch in the arch lightly. Copy accurately the width

between the columns and the height of the arch (from its apex to

the ground). Draw a receding line from the base of the near column

to the base of the further one, and continue the line

till it meets the horizon line to find the V.P. Carry

a line from V.P. to apex of arch and beyond. Carry

up lines of columns till they meet this line. You
now have a foreshortened rectangular space. Correct

your drawing of the arch inside it by means of

.
additional lines, as shown in Fig. 207 (here shown as

dotted lines).

We must refer again to a front view (Fig. 208) to

understand the course of stones that form the arch. We see their

.?f*6So. I
vp_

Fig. 207.
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Illus. XXXI.
Drawing by the Author.

DOORWAY, BUHPHAM CfflJKCH.
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upper semicircle enclosed in a half-square, and recognise our old

friends concentric squares and concentric circles.

Practice.—Draw the arch as in Fig. 207, decide the height of the

key-stone, carry a line from V.P. to it and beyond ; continue

the diagonals upwards till they meet this line ; from their inter-

section with it drop upright lines. You now have the space in which

to draw the upper semicircle of the stones.

We took notice in a previous diagram of the extreme narrowness

Fig. 208. Fig. 209.

of space between the circles where the space is seen the most fore-

shortened. If the appearance of truth is to be given in a drawing

of an arch, the height of the key-stone, compared with the width of

the stones at the spring, must be carefully recorded.

It appears troublesome when drawing from Nature to enclose

each of many arched lines by rectangular lines, as shown in Fig. 209
;

but when a row of arches is in question it saves time to do so. A
few lines will give us the width and height of many spaces in each

arch, and each arch correct for its neighbours.

Eeferring again to Figs. 196-200 we see that a typical Norman
arch has the centre of its semicircle half-way between the spring

;

that pointed arches are formed on two circles ; each side of the

arch being described from a centre situated at, or near (according

to the type), the spring of the othei side.

The joints on the face of the stones of which

the aich is built, will also radiate from these

points, and will actually do so also in the fore-

shortened view, as in Figs. 208, 210, 211.

The position of each joint at the inside edge of the arch FlG
-
211 -

having been obtained, their lines on the underside of the arch

will be carried to that V.P. to which a line from the front to the

back of the archway would tend.
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Arches seen full-face (Fig. 212) retain their actual shape, but only

appear smaller in the distance. This applies not only to a single

arch with others seen beyond it, but also to those doorways that

recede and are themselves composed of large and smaller arches

(Illus. XXXII). This remark is necessary because if our point of
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receding lines and continue it to the horizon line to find the V.P. 1.

Draw in one arch and its piers. Draw the width of other arches and

piers (by rules learnt in Chap. III). Choose one archway where the

width of the bridge is seen (x). Draw accurately a line along the

width of the bridge where the pier touches the ground or water

(A-B). Continue the line till it meets the horizon line and so find

V.P. 2.

From V.P. 1 draw a line to the bottom of the arch on the far side

~~Msm<-

M'

Illus. XXXII. Skitchbj the Author.

of the bridge (to B), and continue it (V.P. 1 to C). This line decides

the width of the bridge. All lines running across the bridge will

meet (at V.P. 2) on the horizon. The line from A running to V.P. 2

marks where it cuts the line C, V.P. 1. Thus a line from D to V.P. 2

cuts the line C to V.P. 1 at E, deciding how much of the pier under

the arch will be seen ; again, a line from F where the arch springs,

if taken to V.P. 2, will decide where the spring of the arch on the

far side of the bridge is to be, and consequently how much of the

underside of the bridge will be shown in our drawing.

If the piece of the arch on the far side of the bridge does not seem
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to be in drawing, it may be expedient to draw a rectangular frame-

work for the arches on the far side, as if the bridge were transparent

(Fig. 213) as we did on the near side. On guiding lines so formed,

complete arches can be drawn, and any inaccuracy in the piece that

is actually visible will be detected. Recourse can even be had to an

elevation, but this would be an encumbrance rather than a help,

except for some complex arch such as the ogee.

Five guiding points for drawing the foreshortened view of the

arch can, however, be easily ascertained by an elevation in the

way we are familiar with (Fig. 207), or we can find still more guiding

points by crossing subdivisions of the rectangular form with other

I,— '-

Fro. 215.

s*C ^



ARCHES 121

and make a dot at its end. Now do this again from several points

on the arch and you have a series of dots to draw the far arch on.

Details of archways.—Opportunities for the use of perspective

are almost inexhaustible. Rules cannot be laid down that shall cover

each contingency ; they must, as they occur, be met by the exercise

of some ingenuity. For example, the overlapping of projecting

mouldings enriched with ornament, such as a number of fluted

columns set with ball flowers, can more easily be placed in position

if we draw their foreshortened ground plan where they take their

rise. 1 Or again, the curves of arches following one another may
become deceptive by the projection of the dripstone above (Illus.

XXXI), and in this case a separate rectangular form may be drawn
in perspective in front of the arch and on it

guiding points found for the curves of the

dripstone. Sometimes the joints of the stones

themselves when visible can be brought to
]

our assistance. If each stone carries its orna-

ment, a key to the spacing of the latter is provided by the fore-

shortening between each joint. We see this in the " axe

"

Fig. 217.
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The enrichment of a Norman doorway might puzzle the best

draughtsmen, but each point of the zigzag ornament may perhaps

coincide with the lie of the stones and so afford him solace

(Fig. 218).

It may be noticed that the rectangular guiding lines enclosing a

pointed arch give us directly the construction of a doorway of the

perpendicular period. A few lines in addition to the diagonals used

for the arch will be serviceable in mapping out the ornament of the

spandrels.

Illus. XXXIV. Drawing by the Author.

Groined Roof in Btjrpham Church.

Groined roof (or vault).—Groined roofs exhibit so many intricacies

that here we can only state the general principles that influence our

method of drawing them.

For this purpose we will consider that the roof is held up in a

simple way by six arches ; two of them spanning the width ; two.
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A2
Fia. 219.

others the depth ; and two more that span the space diagonally,

and so cross one another at the centre (Fig. 219) ; all these springing

from four piers. This arrangement being repeated as often as neces-

sary for the length of the space to be covered.

Practice for Fig. 220.—Begin by placing the piers with

their capitals (or the vaulting shafts and corbels if these

are present) so as to obtain a footing for the ribs, cross-

springers, and side arches. Draw all the arches except

the diagonal ones, as previously explained, by means of

rectangular shapes. Think of the

^ space 1,2, 3, 4 in Fig. 220 as a
'

j
flat ceiling held up by the arches,

' now cross it with diagonals (1-4, 2-3), and

let their intersection be also that of the

arches you will build diagonally from the

near left-hand pier to the next right-hand

pier and vice versa. I think these diagonal

arches are best drawn freehand with only

the diagonal lines to guide one, but

authorities give additional points on which

to draw the arch, so I will repeat their

instruction. At a likely place on the full-

face arch mark off the distance from the

guiding line above it (A-B). Take lines

from the top and bottom of that line

(from A and B) to the V.P., and so form

a receding scale. The upper line of the

scale (from A) will pass through the top

of the diagonal guiding line that starts

from 2.

Where it does this (at C) drop a line

(C-D), then the diagonal arch should touch

the point D. An equivalent point for other

diagonal arches on the same side can be

found by this one scale. Make another

scale on the other side of the full-face arch,

and it will be the means of finding equivalent points on that

side. Use as many scales as you like on both sides.

Fia. 220.

Fig. 221.



CHAPTER X

HOW TO DRAW CURVES BY STRAIGHT LINES

WE will now consider curves in another way. Look at

Illus. XXXV and XXXVI. The former shows how the

curves of the bridge and railing would look ; the latter the

curves of a causeway.

These drawings suggest that a foreshortened curve might in

•/p Nature be made up of a number of short

straight lengths. If this were so, then in

j

the foreshortened view each length would

*£-.._ recede towards a new V.P. We only have

-.-"

—

Fig. 222.

to remember our practice with roads inclining up or downhill (see

Chap. VI) to be

able to correct a

faulty drawing by

a few lines (as in

Fig. 222) drawn

freehand. In the same way curves on a horizontal

plane, such as a winding river seen from a height,

124
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or the track of a road across the valley, might be sketched by

short lengths ; each length successively tending to a V.P. further

away on the horizon line (Fig. 223).

1

,,'u *M

IUus. XXXVI. Sketch by George Cole.

Thtrlmere Bridge, Cumberland.

Perspective of a head.—I hesitate before applying hard and fast

rules to the drawing of those exquisite curves, seen on the human
figure. To attempt to describe how perspective steps in would but

end in a boring wordiness. But I insist that the curves and contours

will be better understood, and so better rendered, by the train of

thought that follows a knowledge of perspective.

For example, we know that it is less difficult to place the features

on a head correctly if we sketch them as lying on lines encircling i1

from side to side. The tilt of the head upwards or downwards will

be expressed by the fullness of curves made by these lines—we

think of them as parts of circles seen from below, or from above,

respectively. It is easy to understand then that if the length of the

nose and the ears lie between two such parallel lines, their position

in regard to one another is automatically regulated in many posi-

tions of the head by the curvature of those lines. Another line

taken up the face from the centre of the chin to the central parting

of the hair becomes, in any other view except that of a full face, a

part of a circular line seen from one side, and consequently denotes

the foreshortening of the head and face (Figs. 224-226, Illus.

XXXVII et seq.).
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Contours on a figure.—In a foreshortened view of a limb or the

trunk, the contours that overlap or even hide the forms behind

them are often more valuable for expressing the action and structure

of the figure than the outline itself. The nicety of these fore-

shortened curves will not be overlooked if we know the appearance

of a circle in any position.

Contours on animated—There is a nicety in the line of a fore-

shortened circle, whether it is on a figure, a cloud, or an animal,

that is so expressive and yet elusive. It may be missed from not

being recognised as just the line that would show which way a

form is tilted. It is good sometimes to draw forms without a model,

so that each plane has to be thought of and then built up to another.

Fig. 227. The Sow and Her Littek.

Etched and published by It. Hills, 1814.

The habit breaks one of making unintelligent copies, and quickens

one's wits in detecting a useful line. In Hills' etching (Pig. 227)

every line has its use.

The circle of a flower.—In the majority of flowers the circle is

the basis for their design (Figs. 228, 229, 230). In some it may do

service not as an actual circle, but to set a boundary for each petal.

Fig. 228. Fig. 229. Fig. 230.

In others, it has a lavish use—pistil, stamens, petals, and sepals all

regulated by concentric circles ; each part radiating from the

centre of its circle ; the whole beautiful in its symmetry, varied

repetition, and exactness.

The plant itself displays each floret bravely. Circles in full-face,
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circles nodding, tilted sideways, upwards arid down, this way and

that. All the facts we studied in cart-wheels and pots and pans,

are in every flower a commonplace beauty ready for our appre-

ciation.

In foliage.—Leaves of certain trees and shrubs are nearly circular

in outline. The hazel, apple, alder, and some leaves of the aspen

may be cited. Their foliage studied at close quarters displays the

infinite variety in the forms of a circle when seen in different posi-

tions. The poplar holds its leaves well apart, each with its individual

tilt, so that we cannot overlook the charm of line in a foreshortened

circle. The great leaves of the burdock have often figured in the

Illus. XL. Pencil Drawing by Vicat Cole, R.A.

Water-Lilies.

landscape painter's foreground, and its approximate circle been

made good use of in the composition. The circular leaves of celan-

dine, buttercup, marsh marigold, and some ivies, and many others

of oval form, however slightly indicated, might be given their true

character if the circle and its ways are understood. Water-lily

leaves give flatness to the surface of the water. They float, pointing

this way and that—almost appearing as a true circle by your boat-

side ; reduced to the thickness of a line in the distance (Illus. XL).

Layers of foliage (notice it on the beech and hornbeam) are sub-

ject to those severe perspective rules we have been at pains to study.

Subtle curves in the bending of a bough, or the composition of its

foliage outline, may lose their inherent grace by a clumsy render-

ing, and this through neglect that passes over their governing lines

unrecognised.
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Circles on the limbs of a tree.—The peeling rings of bark on a

birch trunk help to show its roundness. At the level of our eye a

ring would appear as a horizontal line, higher and yet higher the

greater fullness of the ring is seen, and so, on a picture, the height

of the stem can be made the more convincing.

Foreshortened boughs might be better drawn if the student were

to sketch a great gun seen from its breech, and then from its muzzle.

He would understand how each contour on a limb may overlap the

next stretch, and he would not overlook the direction of the curves

at the junction of trunk and bough, bough and branch, branch and

twig. They may seem so slight a matter, but no aid can be neglected

if the bough is to stretch away from the trunk, or head towards us,

for many yards
;
yards that occupy but an inch or so of our canvas.

A field of flowers often suggests the use of circular lines. Daisies

in rings stud the meadows,, each ring becoming flatter and flatter

as it is more distant, so that the spaces of grass between the dancing

heads are seen less and less. The meadow, green and white in the

foreground, becomes further away a white one, and the children

run to the far end to pick flowers where they seem to grow more
thickly, till looking back again they doubt but they left the richer

spoils behind.

The forms of water.—As you watch those swirling eddies flowing

from the mill-race, and see them break and pivot you have the circle

at its best. Little circles revolve, and cast off others of bigger girth,

these in turn lose their circumference, and become semicircles.

Where the weight of water pushes forward, bows are formed that

leave the more sluggish ends to lag behind. All these show the

direction of the current, its strength, its forward course, or back-

wash, its meeting with others, and its whirlpool.

The river flowing from us gives lovely renderings of the far line

(Fig. 231) of a foreshortened circle.

If we look upstream we find the bow reversed, its bellying curve

__________ nearer than its slower travelling

-=_: _r_r ends (Fig. 232). Beyond these,

•

—

"
higher up the stream, the curves

Fig 231
appear less full, and those furthest ^=^

off are so foreshortened as to seem to be straight
Fl°" 232-

lines. Looking across the river from bank to bank we recognise

the direction and force of the stream in the groups of cod centric
half-circles (Fig. 233).

The relative foreshortening of each group explains the flatness of
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the water surface. Sometimes great half-circular bows seem to

stretch across the river's width ; an appearance that might in a

vulgar way be likened to the sagging in the centre of floating ropes

if their ends were fastened to the bank on either side.

Note.—You know the story of some one who deplored Turner's

idleness, saying he had spent the morning watching the circles

made by the stones he threw into the river ? Well, learn your

perspective as he did, by studying every law of nature, after master-

ing what books can teach you by the winter fireside. We know he

also did not despise his Malton (" A Complete Treatise on Perspec-

tive in Theory and Practice," folio 1776, Thomas Malton).

Fig. 233.



CHAPTEE XI

ARCHITECTURE OF THE VILLAGE

AS this book deals only with Perspective, a description of cottage

-±\- architecture would be out of bounds. Some outstanding

features of cottages may, however, without straying from our

subject, be illustrated, as they afford instances for the practical

'

3

'

y~
8Y?f^ "\ 'V.J. %

Illus. XLI.
Geotjps of Roofs.

Drawing by the Autlwr.

application of Perspective rules. My drawings incidentally present

buildings that are typical of some Surrey and Sussex villages. We
cannot do better than take their construction piecemeal.

Roofs.—The recurrence and accidental grouping of a few pre-

vailing shapes, themselves simple in form, bring about an infinite

variety in the sky-line of a Sussex homestead. The farm or cottage

134
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is commonly a two-storied one ; half-timbered, and set on a low

foundation wall of rough stone. It is oblong in plan, and covered

lengthways by a high-pitched roof of tiles or stone slabs, or by a

still steeper one of thatch. One or both ends of the main roof may
be hipped, with the apex of the hip-roof surmounted by a little

gable. In many buildings the hip-roof is continued downwards

from the height of the eaves by a lean-to forming the roof of the

wood-shed. At the back of the cottage the main roof may be con-

tinued to within four or five feet (sometimes less) of the ground.

This arrangement is often beautiful in its proportions. The break

in the outline caused by the hip-roof and the little gable that tops

it, when seen from different points of view, present much variety

in shape, suggestive of more elaborate design (Illus. XLI).

The gable roof.—Nothing could be easier to draw than the gable,

but one must be careful not to let its ends inadvertently lean for-

ward or backwards. We have but to draw two gables and join

them by a roof.

Practice for the end view (Fig. 234).—Draw the end of the build-

ing on which the roof is to rest, cross it by diagonals, and raise an

upright where they meet. Decide on the pitch of

the roof and mark it by a dot on the upright, join

that dot to the top corners of the end wall, and
continue the roof sufficiently to form the eaves

(Fig. 234).

Building seen foreshortened.—When we look to-

wards one corner of the building, the side and end

walls become foreshortened, but we still build the

gable over one end in the same way as over the

end when seen full-face (in Fig. 234). To make
this quite clear we will suppose the walls to be of glass (Fig. 235).

The walls built, we raise an up-

right through the middle of both

the end walls. On the upright
- :

- at the near end of the building

?pi we mark the height of the roof

(2), and join that mark to that

horizon V.P. to which the sides of the
------- building tend. The line joining

the tops of two uprights (1 to 2)

will now form the ridge-pole, and the skeleton of the roof will be
completed by rafters leaning from the top corners of the walls to the

Fig. 234.

Fis. 235.



Illus. XLII. Drawing by the Author

Some Types of Hipped and Gauged Boors.
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Fig. 236.

ends of the ridge-pole respectively. This skeleton house explains

the way we should make a drawing of it. If you now continue the

lines of the near side of the roof in their upward direction, you will

find they meet at a point immediately over the V.P. for the end

walls of the building. Also if you continue the lines at the far side

of the roof in their downward direction, they will meet at a point

immediately below the V.P. for the end walls (this was explained

iti Chap. II, Fig. 40b). But the foregoing was only demonstrative.

Practice for Fig. 236.—Draw the cottage walls.

Cross the near end wall with diagonals, raise

an upright at its middle. Decide on the slope

of the roof, and join the top corners of the

near end wall to a point on the upright to

complete the gable. Rule the line of the ridge

to the V.P. Continue the near slope of the

roof to find " uphill " V.P., and from it rule

a line to the near corner of the far end wall

(" uphill " V.P. to A). (With a little practice

the direction of this last line can be guessed so

long as we remember it runs to the same " uphill " V.P. as the

other end of the roof.)

The hipped gable.—The end elevation of a gable (with the top line

of the wall supporting it) forms a triangle (Fig. 234). The triangle

and the wall stand in one plane. In a hipped gable the apex of the

triangle is not fastened to the end of the ridge-pole, but to a point

at a little distance from its end, so that the triangle slopes back
from the end wall (Fig. 237).

Practice.—Sketch lightly the gable as in the previous figure.

Copy the direction of one slope on the hip (say 1-2). From the point

(2) where the slope meets the ridge draw the other slope of the hip

(2-3). If the roof projects beyond the wall to form eaves—then

continue one of the slopes downwards (Fig. 238) as far as necessary

(3-4) ; from its end carry a line to the V.P. The other slope is

continued till it meets this line (at 5).

Roof hipped at both ends.—If both ends of

the roof are formed by a hip, it will be necessary

to apply the working of Fig. 237 at both ends

of the building. This means that we first

sketch a gable roof, and then find the points on

the ridge to which the end roofs are hipped back to (Illus. XLVI).

Practice.—Sketch lightly the roof as if it were a gable. For
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Fig. 239 copy the slope of the hip at whichever end it shows

best (say A to B). Note the length of ridge-pole left from where

the hip meets it, to its end where the apex of the gable came (B-C).

From the other end of the ridge maik off an equivalent length F-D

to that already cut off. (The way to do this was explained in

Chap. Ill, but Fig. 240 may refresh your memory.) Fit in the

absent rafter D-E. The ridge may be so short between the hipped

!

•

Illus. XLIII. Sketch by the Author.

The Pttmp-Hotjse (Roof Hipped at Both Ends).

ends as to give the building the appearance of having a pyramid

roof (Illus. XLVI).

1% Gable hipped at its apex.—Often it is only the upper part of the

roof that is hipped so that for some height above the supporting

wall it is a gable. The effect is charming in its quaintness, and is

constantly met with (Illus. XLVI).

Practice for Fig. 241.—Draw the gabled cottage as before, and

a line (to V.P.) where the hip-roof joins the gable. From its near

point (1) carry a line along the roof (to V.P.) to find where the other

hip and gable join. Then build the hip-roof as before.



ti

-

H
O
<!

Oo

CO

'

iff



140 ARCHITECTURE OF THE VILLAGE

Note.-—The real use of the diagrams in this chapter is to afford

information on (1) how a building is put together
; (2) the direction

its constructional lines take in perspective. If both of these points

Fig. 238. Fig. 239.

are in one's mind's-eye when sketching, one will grasp the essential

features and be able to draw them freehand with sufficient accuracy,

but one may test a debatable feature—for some lines are very

deceptive—by applying bits of these diagrams when in doubt.



/(^

Illus. XLV.
Sketch by the Author.

The Hipped Gable of a Cottage Rooe.
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takes a new inclination. On that line form a less steep gable.

Carry a line (B) along the tiles (to V.P.) to find the corresponding

point on the far gable. Complete the new gable and rub out the

top of the perspective.

Pyramid roof.—This consists of four sloping sides meeting at a

point above the centre of the building.

Practice for Fig. 244.—Find by diagonals the centre of the

building, either on the ground or on the top of the walls, which-
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VP,

ol the walls (Fig. 246), and draw the diagonals as if we could see

through to the walls.

Lean-to roof.—A plane sloping roof usually rectangular and

UP him. attached at the top to a wall. It would be an insult

;
to the intelligence of the reader if I described how
he should draw this, but he might without offence be

reminded of Rule III, Chap. II, so I add Fig. 247.

Details

vp.1 Gables.—On larger houses that afford more scope

for architectural design, the gable becomes a prominent
247. feature. A beautiful set of three gables is illustrated

here (Illus. L). The brick courses projecting from the stone and
the carved lines of the coping make up a simple but rich frontage.

When drawing an elaborate design it may be an advantage to

enclose it in a triangle. Some, if not all, the projecting forms will

touch the triangle. A sketch plan, as advised in Chap. IV, might be
used. Of course if the gables are of equal height a line from the

apex of the near one receding to the V.P. will fix the height of any
others, while similar lines will give the height and direction of

stone courses, brick strings, etc.

Barge-boards.—Our diagram (Fig. 248) will supply the key for

drawing those beautiful barge-boards on the wooden porches and

Fig. 248.

house gables which one sees in Herefordshire, Cheshire, and else-

where. Remember that the projection of the tiles beyond the face

of the barge-boards may partly hide one side of the board in a fore-
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shortened view ; so it is best to sketch in the complete barge-board

first, and then partly hide it by the projecting tiles.

Dormer windows.—The dormer window, as regards its front and

roof, repeats in miniature the structure of a gabled cottage end.

The gable may be high-pitched or stunted, upright or hipped. The

ridge will be long or short by consequence of the window's position

in the roof or the inclination of the latter (Illus. LI).

H
t 8 I

i

^maa

: HUH

Illus. XLVIII. Sketch by the Author.

This group of buildings is interesting for its many types,

including composite forms of the Pyramid and Pavilion.

Practice (Fig. 249).-—Draw all the dormer except the meeting of

its lines with those of the roof as you would a gable end. Copy the

slope of the roof where it touches the side of the dormer (2-1).

(If the slope of the roof has already been drawn, take a line from 1

to the " uphill " V.P. of the roof to find the slope of the line 1-2.)

From the middle of the sill take another up the slope of the roof

until it meets the dormer ridge (at 4) ;
join 4 to 2.



Drawing by the A uthor.

A Sussex Hovel.
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Illus. L. Sketch by the Author.

Some Types of Gables.
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The tipped dormer can be explained by a diagram (Fig. 250)

Fig. 249. Fig. 250.

without wasting words. If the sides of the windows are weather-

boarded, see that their lines run to the V.P. used for the bottom

W
r.

-<»

, i rrPf

lllus. LI. Draion by the Author.

Dobmee Windows.

edge of the tiles on the dormer roof. The cart entrance to a barn

must also be mentioned here, as the same recipe will without

jugglery do for both.

N.B.—It would be superfluous to detail the build of a barn ; it

closely follows that of a farm-house.
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Chimneys.—The chimneys of a Surrey or Sussex cottage are so

remarkable in their proportions and features that they cannot be

overlooked. New rules need not be called into play, but the old

ones must be observed, and some close observation must be brought

to bear (Illus. LII). This applies equally well to the more pre-

tentious chimney stacks on fine buildings throughout the country.

These cannot be drawn in a convincing manner unless their ground

plan or horizontal section is understood ; so I should advise their

being studied from different points of view, and a sketch made of

their plan before a drawing is begun.

To return to our Sussex cottage. The most common form is an

outside chimney with a base of huge dimensions to provide the
" down " hearth and ingle nooks. The massive base is reduced in

width at intervals ; the gradient between the base and the smaller

one it gives rise to, being weather-proofed by tiles. The edge of

the tiles are sometimes hidden by an ornamental parapet. Occa-

sionally the depth of the base, as well as the width, shares this

reduction after the fashion of a buttress* But more often the face

of the base and the shaft are in one vertical plane.

Chimneys carried through the roof, as well as these outside ones,

are often given an appearance of slimness in their shafts by the

cunning way they are set on the base. In some cases several shafts

may be semi-detached ; others are set at

an angle with the base (Fig. 251), star-

shaped ; or several, though square with

the base, may not be in line (Fig. 252),

Fig 251 so *^a* urnlsllal rectangles are left between

them. The shaft-heads widen out by , ,

successive courses of projection of bricks (Illus. LII).

In outside chimneys, the angles between the back of the shaft

and the roof is often spanned by a little gabled roof to avoid a

gutter where the roof would join the chimney.

Towers.-—A tower, square in plan, and crowned by a low-pitched

pyramid spire, is a form commonly met with. The position of the

windows, whether they are in pairs or centrally placed, will be found
by diagonal lines, crossing each face of the tower. We have already

acquired facilities in drawing the tower itself, with its groups of

level receding lines meeting to right and left at V.P.'s on the horizon

line, or at a single P.V.P., according to our point of view. Neither

shall we neglect to carry guiding lines across one face of a wall, or

to make these recede with others of its group in order to find the
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IIlus. LII. Sketch by the Author.

Chimneys on Gabled Roofs.
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height of windows equivalently placed on another side (Fig. 253).

We should also do this for the "long and short " work

of the corner stones if they happen to be placed with

symmetry ; or we may go to this trouble merely to

judge their height on a far angle.

Battlements.—The character of the parapet or battle-

ment may call up some exercise of craft, in particular

when the battlement has a capping or moulding con-

tinuous with its outline. The spacing of a certain number of

to vp Vphill'

Fig. 253.

TO VP UPHILL

"^Mj^^^^^^WMW
Fig. 254.

battlements with their intervals will be gauged by one of the

methods explained in Chap. III. This will be worked out on the

face of the wall, and then receding lines will be taken at each

interval through the thickness of the wall (or up the slope of the

cap moulding) to determine the back line of the battlements.

In this way the upright width of each interval will be obtained

(Figs. 254 and 255).

TO VP UPH'l-L,.;



Illus. L1I1. Sketched by the Author.

BUKPHAM ChUBCH.



154 ARCHITECTURE OF THE VILLAGE

to the shaft by a sloping " set-off." There may also be mouldings

or strings from the main building carried round the buttress.

Practice.—Draw the base. Find the middle of its top line at the

back and from it raise an upright. Copy the slope at one corner of

the " set-off," continue its direction until it meets the upright at the

Fig. 257.

back of the base. To this junction join each corner of the base

(Fig. 257). Plant the shaft on the reduced top of the base now
ready for it. Repeat the operation for any similar reduction in

the girth of the shaft above.

The steeple.—A pyramid steeple may be set directly on the

tower walls with the lower course of tiles forming eaves, or it may
rise from inside a parapet or battlements. In either case we find

the centre of the tower (explained in Fig. 246), raise an upright there ;

Fig. 258. Fig. 259.

decide on the pitch of the steeple ; make its apex on the upright,

and complete the spire (already explained in Fig. 244).

When the base of the steeple is hidden*by a parapet (Illus. LIV)



Sketch by the Author.

Some Low pitched Steeples.
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we draw the underside of two foreshortened concentric squares

(Fig. 258). The space between them will represent the width of the

tower walls, and the steeple will stand on the inner square. These

squares will be drawn at that height where the walls meet the

parapet (Fig. 259).

Composite pyramid.—A pleasing variation of the pyramid steeple is

shown in Fig. 260. It consists of a pyramid with a spreading base.

This base is really the lower part of a more lowly-pitched steeple.

Practice.—Copy the inclination of the tower pyramid till it meets

the upright that we always draw in the middle of the tower. Over

this pyramid fit, at the correct height, the higher-pitched steeple.

Fig. 260.



CHAPTER XII

CONCERNING DOMES, TURRETS, AND STEEPLES OTHER THAN

THOSE DESCRIBED IN CHAPTER XI

AN octagonal steeple on a square tower.—An octagon has eightA sides of equal length (Fig. 261). If enclosed in a square, four of

its sides would lie on the middle portion of the sides of the square,

the other four sides would cut across the corners. If then we find the

length of one of its sides, we can con-

struct the others by means of the

square. In Fig. 261 the point A is at

the end of a (dotted) line which cuts

the diagonals at the same points as a

circle would if inscribed in the square

(explained fully in Chap. VII). The

point C is the same distance from A
as A is from B. The point D is the

same distance from B as C is, and it

is found by drawing the line C-E, and

at its intersection with the diagonal

the line F-D.

-Plan of an octagon.

The other corners of the octagon are found in the

same way.

To draw a foreshortened octagon.— Practice.— Draw a fore-

shortened square, find the point A, then the point C (by making

C-A equal to B-A), then use the line C-E as in similar circum-

stances described in Chap. VII.

The octagonal steeple.—Draw the foreshortened under side of a

flat roof on top of the tower ; on it construct the foreshortened

octagon ; from each corner raise sides that meet a central vertical

pole at the appropriate height (Fig. 262).

An octagonal tower and steeple.—Practice.—Draw its octagonal

roof and steeple as in the last example. From each corner

seen drop uprights to form its sides. Continue the roof sides

to horizon to find the V.P.'s for each side ; use these for all

157
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sets of parallel lines such as where the tower touches the ground,

window-sills, and drip-stones, courses of masonry, and strings

(Fig. 263).

s a

TO VP fan.

-- Of A SQUARE

Fig. 262.

Fig. 264 represents an octagonal dome and turret surmounting a

square tower.

Composite octagon spire (Fig. 265).—An octagon spire

not rising directly from the tower—which is

of larger dimension than the base of the

octagon—but joined to it by another roof.

P.ractice.—Draw a foreshortened square to

represent the underside of a flat roof to the

tower. Inside this (see " concentric squares ")

form a smaller one ; raise the latter and

form an octagon on it. Join the corner of

the octagon with the tower corners, and
,

allow for eaves.

Any exercise with the octagon can be

Fig. 263. simplified by remembering that if four of Fig. 264.
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its sides lie on a square, the remaining four sides lie at an"

angle of 45 degrees with the sides of the square. We should

apply this in a front view of a tower by taking the near sides of the

octagon that cut across the coiners to the V.P.

for diagonals ; one to the left, one to the right.

If by chance the far sides should be visible,

remember they use the same V.P.'s as the near

sides (i.e. the far side od the right is parallel to

the near side on the left, and so it uses the
" diagonal " V.P. on the left, etc. (Fig. 266).

Details of the same.—An octagonal spire is

often set on a square tower with merely a tablet

in place of a parapet. Examples of this are

given in Pigs. 267, 268, 269. Then the triangle

left between the face of the spire where it cuts

across the tower corner is filled by two sloping

sides that taper and meet on the centre of the

spire-face. These are the visible parts of the
" squinches " or small arches which cross the

tower corners and support the octagonal spire.

There may be gabled lights on the faces of the

spire, as are shown in Pig. 268. They present no new problems,

being similar to a gabled roof-window.

Practice (Pig. 267).—Draw ceiling of tower and on it an octagon.

Raise central upright. Form pyramid roof A, B, C. Cut off at

Fig. 2(i5.

Fig. 266.

D, E. Raise spire from corners of octagon. Join " E " the centre

of one face of the spire with 2 and 3 its base. It is already joined

to the corner of the tower P.

An octagonal spire on a round tower.—We see from the plan
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(Fig. 270) that if a circle is inscribed in an octagon, it touches it at

the middle of each of its sides. We know how to find these points

Fig. 267. Fig. 268. Fig. 269.

(1 and 2) from our familiarity with the circle (Chap. VII). We also

recognise that the corner B is found by the intersection of the line

from C with the diagonal (Chap. IV).

A A/ ^

31
C I C

Fig. 27a Fig. 271.

Practice (Fig. 271).—Tick off from the plan, Fig. 270, the points

X in order to locate B by means of intersection of diagonal at A.

Refer to Figures 261, 262 and explanation if you find this one in-

sufficient.
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A dome (Fig. 273).

—

Practice.-—Make a plan of half a circle (A)
;

on it mark off divisions required. Draw outline of dome, and

across (the middle of) its base the line 1, on this transfer divi-

sions from line 2 of plan. From P.V.P. carry lines to extremities

9

- *~—

r \

Illus. LV. Sketch by the Author.

Composite Octagon Spire.

of line 1 and continue them to form sides of a foreshortened square,

on which the dome rests. - From P.V.P. carry lines through each

division of line 1 ; construct circle. Mark where lines radiating

from P.V.P. cut circle, and from each division on the circle draw,

freehand, the lines from base to apex of dome ; carry these (divi-

sions on the circle) vertically downwards also if columns are present.
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The depths of the'perspective square is found by a line (2) from

its centre (the intersection of the central vertical, with the hori-

zontal middle line) to D.V.P.

A door as it is opened travels on the circumference of a circle.

TO P-V-P

Fig. 272.

- ™j>»p

C T I 1—

!

1—

1

Fig. 273.

Any projection on the bottom of the door would scrape a portion

of a circle on the floor ; another from its top might mark a circle

on the ceiling. Remembering this we could, but we do not, draw one

circle above another by imitating the motion of the door.

Practice (Fig. 274).—First draw a foreshortened circle ; find its

centre, and on it raise an upright for the

door to swing on (1). From the centre of

':;-. the circle rule a line to the cir-

ij r»wi5s:.-.
cumference (to make the bottom

--'"" edge of the door), and continue '*'!'

it to the horizon to find the

V.P.
;

join the V.P. with the <*
iq 27'f

J

upright pivot to make the top

edge of door. Join the bottom edge where it touches the cir-

cumference to the top edge. Repeat this operation to represent the

door at various angles. Use all the outer top corners as guiding

Fig. 274.
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lllus. LVI. Drawn by'_GtorgR Cole, 1857.

The Bell Tower at Namue.
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points for the circle, and it will be correct in perspective in relation

to the other circle below.

If the outer top corner had been rounded the door would have

resembled half a dome (Fig. 275). If such a door were opened at

equal intervals, each representation of it would give the exact curve

of the lines that run from the apex of a dome to its base.

Practice (Fig. 276).—Draw the outline of the dome and the fore-

Fig. 276.

shortened circle it stands on. Divide the near side of the circle into

spaces that on the plan would be equal. On the centre of the circle

swing a rectangular flap 1, 2, 3, 4 ; draw a diagonal across it (3-1),

and where the diagonal touches the dome draw a horizontal line

A, B. Now construct a foreshortened flap by first joining one of

the divisions on the circular base with the centre of the circle C-l.

Continue this line to the horizon to find V.P., join V.P. with the

top of the pivot (4), and continue it to D, join D to C.

Fiqt. 277.—Half plan of circle.



CHAPTER XIII

PERSPECTIVE OF THE SKY AND SEA

PERSPECTIVE of the Sky.—The wonder and delight we experi-

ence in looking at the sky need not be less, or its forms appear

in a matter-of-fact light, by reason of our enquiring into the laws

that govern its exquisite embellishment.

Cumuli.—We cannot look at the massed cumuli of thunder-forms

without feeling their power and dignity, but we gain facility in

drawing them, if the foreshortening of their serried ranks is familiar

to us. The regular lessening in the width and depth of receding

shapes ; the overlapping of nearer contours ; the reduction in size

of more distant forms ; have all been the subject of former exercises.

These should not be overlooked, because the scenery of the sky has

so many other powers of attraction.

Cirrus clouds.—In wisps of the upper sky ruled by the winds we
find every form that fantasy can suggest. On one day drawn-out

lines span the whole vault overhead, each line steering to a meeting-

point straight ahead of us. If we " about turn " we see the pheno-

menon repeated, for the other end of the lines meet again at another

point opposite the first. Stand in the centre of a long building and
look along the roof—its lengthways timbers steer to a V.P. at one

end ; turn your back on it, and the timbers tend to a V.P. at the

other end. It is the same rule for the mechanical boards as for

these delicate strands of vapour. This statement must not be taken

quite literally because the V.P. for the receding lines of the building

would be on the horizon. The V.P. for the lines of clouds would be

far below the horizon because the clouds are, as it were, the under-

side of a semicircular ceiling.

On another day curved wisps are arranged in groups ; each wisp

in a group radiating from the vanishing point for that group. It

often happens that in the upper group the wisps radiate upwards
from a vanishing point below. Another group to one side and
lower, carries its wisps more horizontally, so that they radiate from
a vanishing point under that of the upper group. A third and still

165
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lower group takes a more horizontal position. In this manner the

radiating ends of all the groups are arranged on a curved line.

Another day finds the wisps in horizontal rows ; each more distant

row seeming to be narrower in regular sequence. Each wisp in the

row filled, as it were, by the wind and bellying from it ; its tail

recurved by a current from the opposite quarter. This double

curve, beautiful in itself, is subject to those changes that our view

of it affords. In the upper row overhead—almost an S in shape—it

"*@^

Illus. LVII. Drawing by the Author.

Clouds.

becomes flatter in each receding row, till nearing the horizon it

hardly differs from a horizontal line. Away on either side the
'

curves become more and more lengthened.

Cirro-stratus.—Dappled cloud patterns of a more fleecy character

than the " mare's tails " present somewhat similar effects. The
curved wisps we mentioned may be thought of as imaginary side

edgings for numberless detached or semi-detached fleeces lying

between them at right angles. The group arrangement holds good,

and sometimes becomes more intricately beautiful from the crossing

of groups brought into position by cross-currents.
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The countryman, always ready to find a telling and often pleasing

name for Nature's subjects, has dubbed some forms of mottled skies

with the nicknames ''mackerel-back," "Mother Carey's chickens,"

" hen-scratted."

Ruskin aptly likens them to sea-sand ribbed by the tide ; the

scientist coldly labels them cirro-stratus. .

Whatever you call them, remember they are made up on a system,

not haphazard ; that curved lines varied by our perspective view

Illus. LVIII. Drawing by the Author.

Curved Wisps of Cikro-stbatus.

underlie their arrangement ; and that in their component parts,

and as a whole, they tell which way the wind blows.

Stratus.—The perspective of the lower region is of the simplest

kind and may be likened to a boarded ceiling ; our view being

across the boards. As, however, these long horizontal stretches of

cloud are impressive by the repetition of their lines, one must render

the full extent of their receding surface by the gradual reduction in

their depth. Near the horizon the closeness of their dividing edges

must be carefully observed. In painting a corresponding perspective

of the brush strokes may assist the impression of distance.
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Otter clouds less regular in order—more cross-bred in character

—make fine groupings. Here again the foreshortening of surfaces

and spaces between is all-important. Their massing in the horizon

and detachment overhead—the breaking away of units from collec-

tive groups—their tendency to radiate from certain points—are

matters all concerned with simple perspective laws that cannot be

neglected.

Illus. LIX. Drawing by the Aitfhor.

Clouds.

The perspective of smoke.—It is worth notice that lines of smoke
(say from a row of chimneys or a line of ships) though really travel-

ling with the wind in parallel lines appear to tend to a distant

point. That is only an example of our first rule. But one has met
people disturbed by this apparent incongruity when they looked

out to'sea instead of overhead to find which way the wind lay.

Curvature of the earth.—Looking down from the hill-top on to
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the land below, the nearer fields appear to slope upwards as if we

should have a slight incline to traverse before we reached the

distant plain. The middle distance appears to lie more level—the

far distance quite so. In pictures we represent all this as one level

plain stretching to the horizon. 1 We do so because this is how
people think of it, and it adds nothing to the beauty of Nature to

make it otherwise. If we were recorders of facts and science only,

we should use horizontal lines on which to place our vanishing

points for each surface, one line for the foreground, another for the

distance, and a third for the far distance, and by this means could

convey the impression of the rotundity of the earth.

In painting the sea we cannot neglect this curvature, for has not

even the tripper to Clacton learnt to say " hull down " when speaking

of a ship sailing behind the visible horizon ? We have to reckon

with this " dip " of the sea ; for its most distant visible surface is

below our horizon line, 'and ships in our picture if continued to it

would rest on a cushion of air instead of floating on the sea.

In Nature we see the hull of a ship appearing to rise more and

more out of the water as she nears the horizon. It sits as it were on

the edge of the water silhouetted against the sky. After this the

hull sinks and sinks behind the sea-line till only a mast-head or line

of smoke betrays her existence. Standing on a cliff we can clearly

observe this surface curve from the shore to the open sea. In

practice, then, we use a horizon line above the sea surface for the

V.P.'s of our foreground sea, the sea-level as an horizon for the

most distant strip, and if necessary a lower horizon for all that lies

beyond. Above all we remember we are drawing a surface that

might vulgarly be likened to the outside of a huge cylinder. If

instead of a cylinder I had said " convex surface " I might have

implied that the curvature from left to right had also to be con-

sidered, but this (as explained in the introductory chapter) is not the

case.

A six-foot man standing on the sea-level cannot see its surface

beyond three miles away, and he would have to be twenty feet

above sea-level before he could see five miles.

Visibility of distant objects.—In a nautical almanac I find this

table (abbreviated) of the distances of objects seen at sea. In

using it, you first reckon the distance visible according to the height

1 Not quite. We ought to take our foreground to a V.P. » bit above the
visible horizon, and to flatten the far distance as if its plane ended at a line

below the horizon.
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of your eye above sea-level ; then the distance that would be visible

from the height of the object ; then add the two together. I add a

diagram to complete the explanation.

Height
Feet
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tinguishes all good art is attained only by the hand working under

two forces simultaneously—the observation of natural laws and

beauty, and the almost unconscious reasoning that selects the right

forms ; and so the mind of the artist is added to that which he

paints.



CHAPTER XIV

THE PERSPECTIVE OF REFLECTIONS

REFLECTIONS in water.—Perspective of colour has not been

considered in this book. Moreover, it is impossible here to

make an exhaustive study of those amazing effects in reflection

caused by movement in water. All this has been searchingly in-

quired into and lucidly explained in that beautiful book, " Light and

Water," by Sir Montague Pollock. That work should be read to

supplement the bald facts that every painter must know.

Reflections in smooth water.—Theory.—Pule :
" The angle of

reflection is equal to the angle of incidence " (Fig. 279). Let us

take one point of an object to be reflected, and call it the " object."

?^. A object

,'~ ANC-LF.

'"op INCIDENCE
SURFACE OF WATER

Point wnewe obtect
is really rgplectbd

Fig. 279.

But the reflection of the object does not really appear to be at Z,

as shown in Fig. 279, but at X (Fig. 280).

POINT *""' '
OB14CT APPBARS TO BE REFLCCTBJP
UNP&a TUB vi*Te«

Fig. 280.—Section of Water.

It will be seen that X is on a continuation of the reflecting ray>

and that it is the same depth below the surface of the water as the

object is high above the water.

Practice.—Rule A. Find the surface of the water immediately

172
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under each point to be reflected. Rule B. The reflection of each

point will be on a vertical line dropped from that point. Rule C.

The reflection of each point appears to be as far below the surface

of the water (directly under it) as each point to be reflected is above

the surface of the water (Figs. 279 and 280). Rule D. The image

in water of an object is found by reflecting each of its essential points

one at a time, and then joining them in the image as they are joined

on the object.

Example of Rules A, B, C, D (Fig. 281).—An upright stick

standing out of a sheet of water.

Practice.—First mark where the surface of the water touches the

stick (1). Measure the height from that water surface to the top

of the stick (2), and repeat that measure-

ment below the water surface on a vertical

=. line dropped from the top of the stick.

^FAtE The point 3 is now the reflection of the

top of the stick. Join 3 to 1 to complete

image.

Another example (Fig. 282). An up- jg
right post standing out of a sheet of

Fig. 281. \ Fig. 282.
water.

Practice.—Mark where the water surface touches the near side

of post (at 1). Drop verticals from every point to be reflected.

Measure the height from the water surface to top of post, repeat

same measurement below the surface (1-3) on the vertical lines, and

so obtain the two edges of the near side of post ; join them to

make the reflection of the top line. Now mark the surface of the

water where it touches the far side of post (at 4). Measure height

of post (4 to 5) above surface at this point and transfer it to below

surface (4 to 6). Join the corners (6 to 3) of the post.

If we repeat Fig. 282 by Fig. 283 and continue the receding lines

of the reflection we find they tend to the same V.P. as the lines

they are the image of ; and this is always the case when the lines

are in Nature level lines, so we can add Rule E.

Rule E. Reflected lines.—The reflection of a line that is in

Nature level, tends to the same V.P. as the line it reflects. Much
labour in measuring can be saved by remembering this. For

instance, in Fig. 283 a receding line from V.P. to corner 3 would

decide the length of line 4-6.

Rules A to D apply equally well to lines that are not level.

Fig. 284 represents a post leaning to one side of us.
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Practice.—Find surface of water when it touches post (at 1).

Draw vertical from top of post. Find surface of water beneath

top (at 2). Measure distance from top of post to water surface 3-2.

Transfer that length below surface

2-4. Join reflected top of post (4)

to where post rises from water (5).

Fig. 285 represents a post leaning

io» towards us. In this case, in order

to find where the surface of the

water would be under the top of

post, we must guess where a pebble

dropped from its top would splash

(say line 1) then carry on as before.

In Fig. 286 the post leans to the

side and from us. Guess the splash

as before (same rules).

A stick leaning to the right and

projecting from a mound affords an-

other example (Fig. 287).

Practice.—Find where surface of water would be

under bottom of stick (1). Drop verticals from any

point to be reflected. Measure their height above surface (2-3, for

example), and repeat them (on verticals) below surface (2-4).

Try the same rules for a curly stick

(Fig. 288).

When you first sketch from Nature

you may^think I mislead you in these

y
Fig. 283.

Fig. 284.

Fig. 235. Fig.5,286. Fig. 287.

rules, because the view you get of an object is often so entirely

different from the view the water gets (excuse the expression) of

the object, and this will account for apparent discrepancies that

your wits alone must account for.

Reflection of inclined planes.—We saw that the reflection of lines

which are in Nature level tend to the same V.P. (Fig. 283) as the
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originals. It is interesting and possibly useful to notice that the

reflection of an inclined plane tends to a V.P. of a plane lying in

the reverse direction (provided both are at the same

angle). Thus the " uphill " V.P. of a gable roof serves

for one side of the roof itself and for the reflection

of the other side ; while the " downhill " V.P. acts

in the same way (Fig. 289).

The reflection of objects distant from the water.—

We have said that the image of each point to be re-
•

fleeted, is as far below the surface of the water

directly under it as the point itself is above the water surface.

When objects do not rise out of the water but are distant from

it, we must imagine the water to be continued till it is at their



Illus. LXI. Drawing by the Author.

Notice the reflection of the underside of the punt and the angle of the paddle.
Also that the eel-basket is not reflected.
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Our delight in watching still water is often due to the tricks its

surface, seems, to play on us. In it appears, perhaps, the underside

Fig. 291.- -JJolice the reflection of the invisible underside of punt,

and the reflection of half the fisherman.

of a footbridge we look down upon, or the dark lower surface of

overhanging leaves instead of their sunlit tops. The water sketches,

as it were, an important bank outlined dark and sharp against a

clear sky as the reflected picture of an insignificant river-edge and

miles of flat country. Objects that

are in Nature hidden from view by
others intervening, appear in the

water side by side with distant and

near ones, and yet nothing is hap-

hazard, but all conform to the ever-

lasting laws of Nature.

Reflections of an archway or bridge.

—The same rules apply to the reflec-

tion of arches.

Practice.—Draw- the bridge (Fig.

293) and a line along the surface

of the water where it touches the near side of the bridge 1-2, and a

corresponding one on the far side 3-4.

These lines will be under the face of the arch on the near side

and the far side of the bridge respectively, and consequently will

mark the surfaas of the water beneath each.

We can now drop verticals (line A-B, Fig. 294) from any point

to the surface to find how far below the surface (line B-C) the

reflected point will come.

If there are projecting buttresses remember to draw additional

similar lines where they touch the water surface.
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Reflections in a raised canal or pond on a hill-top.—Standing by a

hill-top pond with the sloping land stretching to the distance one is

for a moment disconcerted to find only the sky or bordering trees

reflected. The reason for this is clear enough when we recall our

Fig. 293. Fig. 294.

Fig. 295.

rules. If- in Illus. LXII, for instance, we continue the surface of

the water we see that it could never come directly under the distant

trees, in fact it would be above the level of their tops, and so they

cannot be reflected. This does not apply to the tops of the trees

higher up the slope, and we see their reflection.

Reflection on a sloping surface.—When a sloping surface such as"

wet sand gives a reflection the image will not be under the object,

as is the case in still water, but it will be inclined

to one side (Fig. 295). Its divergence from the

vertical position will be slight if the sand is nearly

level, and more pronounced on a steeper slope.

Reflections in rippled water.—Our notes on the

angle of incidence and reflection still hold good.

The law that a reflected point is somewhere on a vertical line

under the point itself also may stand.

The law as to the relative height of an object and its reflection

must be modified.

The chief differences between still and slightly rippled water are :

(1) the image instead of repeating the height of an object may be

elongated
; (2) the image is incomplete or interlined with the re-

flection of another object, or by different parts of the same object

;

(3) in the distance the object is often more closely resembled than

in the nearer reflection
; (4) vertical objects are seen in the reflec-

tion, when narrow horizontal ones are not repeated.

(1) Lengthening of the image. Let Fig. 296 represent the length

of the reflection of the tree as seen by the painter. Let Fig. 297
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also show this, but with a ripple in the painter's foreground. He
will see a portion of the ripple turned partly away from him, and

in this new plane the reflection of the tree. This accounts for the

reflection appearing longer, as in Fig. 299.

-j*\1

Fig. 297.

(2) We account for the image being broken or incomplete by
Fig. 298. The ripples in it have several planes, and each of these

planes reflects at a different angle. The reflection from two planes

of the ripples only are shown to save confusion. One sees that tree

and sky might be reflected alternately.

His picture therefore would be like

Fig. 299, the closeness of the reflection

lines in the distance being partly due

to their foreshortening. In part also

to the fact that the near sides of the

distant ripples might catch the reflection of the tree (from the

angle they are seen at), instead of reflecting the sky as the near

ones would do.

(3) This also supplies a reason for the closer repetition of the

imaga far away, though another common cause is that the edges of

the river or lake are less ruffled than the outlying surface.

Fig. 298.

f
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part of the wall. The part it catches might be higher up or lower

down than, that part reflected in still water. It is an everyday-

experience to see the upright posts of a railing reflected but the

image of the rails missing.

The lengthening of an image vertically is often due to the same

spot being reflected in various planes of successive ripples, and so

at night we get those beautiful lines of height stretching towards

us from the harbour lights.

Reflection of the moon.—These pathways of light are roughly

the same width that the object throwing them appears to be. One

notices this fact in the lengthening reflection from the moon on

slightly rippled water. On rougher water the reflection will be

HORlil
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upright mast or even bits of images not upside down but as the

object, the latter phenomenon being accounted for by the curves

in the water acting as a convex mirror would.

Reflections in a mirror.—The same rules by which we copy an

image in still water have to be used (A) when the reflection is given

by a mirror with its surface in the same plane as water (i.e. level).

Therefore we need not repeat the instructions when the mirror lies

in a level position below us. (B) If the mirror stands in a vertical

position (Fig. 302) on one side of us, we carry horizontal lines across

from each point to be reflected, till they touch the mirror's surface

and continue them the same distance beyond, to fix the reflection

of the point. When each point is reflected and joined, it will be

seen that the receding lines in Nature and their reflection have the

same vanishing points. 1

(C) The reflection in a mirror lying level above the height of our

eye is subject to the sam3 rules as one lying below the height of our

eye. The chief difficulty is getting used to carrying lines up to

the mirror's surface instead of downwards.

In the case of A, B, C, if the mirror is a small one or nearer to

you than the object you must continue its surface until it is (for A)

under, (for B) opposite, or (for C) over the object, as the case may
be, just as you continue the surface of water until it is under the

object.

Refraction.—We see the most perfect reflections when our head is

near the level of the water ; the reason being that our eye receives

the greater number of rays that are reflected from the water surface,

and it doss not perceive the colour of the water or stones at the

bottom, which become visible by refracted rays.

Some rays of light as they strike the surface of water are reflected,

the remainder refracted ; that is, they enter the water and continue

their course still by straight lines, but at an angle in a more vertical

direction towards the bottom. It follows that if we retrace the

1 A man of science explained this to me most admirably. " Think of a

room furnished and arranged exactly the same at one end as at the other ;

let it be divided through the centre by a sheet of glass.- The half of the room
you see through the glass may be considered as the actual reflection of the
other half, and can be drawn by perspective rules just as if it were the room
itself."

In a plane mirror the image is a fixed one, and will appear different to us
as we get a new view of it. This is not the case in convex and concave mirrors.

As regards the latter, I was cautioned not to come to the conclusion that
the laws as taught in books on science could be applied direct to the laws of

appearance.



184 THE PERSPECTIVE OF REFLECTIONS

course of a refracted 1 ray from a stone on the river-bed, that it

reaches the water's surface by a straight line, and leaves it by

another that is less vertical, and so reaches our eye. When we look

at the water we do not reason out this angle in the rays' journey,

but we think we see the stone on a continuation of the straight line

from our eye ; and are deceived into thinking the stone to be

nearer the surface than it actually is.

The reason for reflections appearing more perfect as we approach

the level of the water is that more of an oblique ray is reflected, and

less refracted, than of one that strikes the water in a more vertical

position. The lines of foreground rocks, water plants, and objects

partly submerged constantly show the refraction. They are often

beautiful and should be studied, and a beginning might be made by

looking at Millais' " Ophelia," and by observing such common-
place effects as a slanting stick with its submerged end

appearing to be tilted upwards.

1 The laws of reflection and refraction as given in text-books on science,

must be accepted with reserve, for the reason that the alteration in the appear-
ance of lines from perspective is not considered. Often more can be learnt

by a stick, a pail of water, and a looking-glass, than by books which are not
written for artists.



CHAPTER XV

PERSPECTIVE OF SHADOWS

THERE is a good reason for understanding the principle of

shadows ; though it is not always realised by students.

You may have thought of a fine subject, and yet miss valuable

features that would have been suggested by perspective, as the

subject unravels itself from the first hazy idea. For instance, a

dramatic subject might be a shrine lit by a single light and ap-

proached by steps ; on them a figure, seen from behind, in a suppli-

cating attitude. The light throwing radiating shadows down the

steps would just add the mystery and bigness necessary for the

subject.

Out of doors we see somewhat similar radiating shadows from

tree trunks between us and the setting sun.

We ought at least to know the bare rules governing these two

types of shadows.

The shape of a shadow will at times convey our meaning better

than the object itself. Have we not seen pictures of cloaked and

hatted conspirators round a table, their guttering rushlight throw-

ing fantastic shadows on the wall that were more expressive of their

evil machinations than the plotters themselves ?

Again a shadow may be thrown from things hidden from view

and thus explain their shape. Or a shadow from some trifling

object may bring out the good points, or least explain the form

or surface of the plane it is cast on.

The rules usually given for drawing shadows are many and

complicated.

Looking at numerous examples under varying conditions

is a pastime apt to deter one from learning the underlying

principles. Therefore I tried to confine myself to the most simple

object—the side of a wall—for each example, in order to show how
the shadow would be obtained under some of the more usual condi-

tions of lighting. The monotony of that reiterated blank wall

forced me to add other diagrams to demonstrate the practical use

of the rule.
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Shadows from the Sun

(1) Sun on one side of the subject.—Suppose the sun on our

left ; the ground level, an upright wall receding from us.

If the sun is not in front, or behind us, its rays will travel in parallel

lines. These lines of light, since they cannot pass through the wall,

travel over the top. Where they strike the ground the shadow

from the wall ceases.

Practice for Fig. 303.—Draw the wall. Draw horizontal lines

on the ground from its nearest and farthest base (1-2, 3-4), or from

any other points such as 5-6. From each point marked (where the

wall touches the ground) raise uprights

to the top of the wall (A, C, B). Decide

on the slope of the sun's rays and carry

them in parallel lines over the wall at

each point marked. Where they meet

the ground join them, to give the ex-

tent of the wall shadow. It is obvious

sun when high in the heavens will be

more vertically inclined, and the shadow consequently narrower^

than when the sun is low and throws more horizontally-inclined rays.

If you doubt rays from the sun being parallel when it is on one

side of you, go out one misty autumn morning and observe those

T
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*

Practice for Fig. 307.—Draw the object. Mark the position of

the sun. Prom it take lines over the top of the object to represent

the sun's rays. Mark the ground under each spot where

the rays touch the top of the object. The vanishing point

for the shadows will be immediately under the sun on the

horizon line. Prom the "shadow"
V.P. take lines to the marks on the

ground, and continue them till they

meet the ray above each mark.

Join each point so found in the

same order as the original points of

the object are joined.

(2) Shadow on ground sloping to-

wards us.—The V.P. for the shadows

will (as in the last case) be directly

beneath the sun, but instead of

being at the height of the horizon,

will be at the same height (not

nccecsarily in the same place) as the

V.P. for the ground.

Practice for Pig. 308.—Draw the

object, the ground, the sun, and a vertical dropped from it. Pind

the "uphill" V.P. for the ground; at the same height mark the

Fig. 337.—Application of Fig. 303.

Fig. 308.—Application of Fig. 310.

V.P. for shadows on the vertical (i.e. under the sun). Draw rays.

Under the top points of the object touched by rays mark ground.

Prom "shadow" V.P. draw lines to ground marks and continue.

Join meeting points of rays and ground as in last case.
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(3) Shadows on vertical planes.—In former cases we found that

the " shadow " V.P. lies in the same plane as the surface the shadow

is thrown on. Thus on level surfaces the " shadow " V.P. is on the

f
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plane cast by a horizontal projecting surface. Draw the object,

its V.P., the horizon, and the sun. Take a ray from the sun to a

TO SUN X s

VP

Fig. 311.

corner of any surface projecting from the upright. From the
" shadow " V.P. carry a line to the junction of the upright surface

with the projecting sur-

face, continue the line till

it meets the sun's ray.

This determines the

length of the shadow at

that spot. Repeat the

operation at each corner.

The method need not be

varied for vertical pro-

jections.

Sun Behind the

Painter

It is evident that the

sun being unseen behind

us, we can no longer draw

rays from it—as in the

last example—to obtain

s ''• 3 4 '.

DRAW ARCHES; SUN;ANE> VP,AS
BEFORE.. JOIN 1,2,3,4 with'Vp.'^oin

5,6,Jt 6 vviTH "SUN". THE SHADOW OF
THE COLUMN IS FoyNB WHERE. 2.

CUTS 6, ANI>T CUTS £" BT=. DROP A
TOB^OIN 03 ToWaNB A TO 'SUh"

r«e apex ofthearck cowes where A curs 3

pseujro:'

"SUM" Sj

Fig. 312.—Application of Fig. 313.
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the lengLh of the shadows. To get ovei the difficulty we suppose

the sun to be at the other end of a ray just so far below the

hoiizon as the sun itself is above it.

(A) Shadow from a vertical object cast on level ground.

Subject.—A wall rather to one side, facing us, and lit by the sun

so that we see its shadow on the ground behind it.

Practice for Fig. 313.—Copy (Fig. 312) the direction of one side of

the receding shadow (1-2) and continue it till it meets the horizon.

Ny SUN

;
line a

;•?!

', LineB op
' E^UAL LENGTH
TO LlAlE A

fSEUDO
7 SUN

Fig. 313.

This will be the " shadow " V.P. Immediately under it and at the

same distance below the horizon as the sun is above it, mark the

pseudo-sun. From it carry a ray to the

top of the upright (to 4) whose shadow has
been drawn. The ray will cut off the
shadow and determine its correct length.

Connect other ground points with the
Fig. 314. "shadow" V.P., and cut them off by

rays from pseudo-sun to top of uprights above them.

(B) Shadow thrown on an inclined plane.—When we drew the

diagram of a wall on an uphill slope and the sun ahead of us we
found the " shadow " V.P. to be immediately below the sun and on
a level with the V.P. for the sloping ground (i.e. in the same plane

with it). With the sun behind us we transpose it as in the last



Illus. LXI V

.

Drawing by the Author.

Notice the shadow of the beer-keg on the mug.



194 PEKSPECTIVE OF SHADOWS

figure ; fix the " shadow " V.P. on a level with the " uphill " V.P.

(as before), and place it immediately above the transposed sun.

XT S£HINJ>

1 LINE A
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the shadow until it reaches a poinb immediately above the pseudo-

sun, and at the height of the V.P. for the sloping ground. That

point is now the V.P. for shadows. Find their direction by lines to

SLAB PROJECTING-DROP A8B TO 6-ROUNP/C *J^)

"JOIN Cfi33 TO'SHATJOW.V.Pi'WHeRE
"THESE RECEPINC- LIMBS CUT
BOTTOM LiNE OF WflLL^ RiHISE

t/PRI&HTSCO iC0'1>RAW RMYS FRC*
P61 SON TO A 5 fi.WHERE TH6Y COT
il)lty fixes LIMIT «l= SHADOW.
THE LINE pRON% P.V P ^^-—
FINVS TUB &BOUNP /''fOR SKAHOW^)
ATCUNMftA /ON LEVEL

LANETI^
HORIZON

"

Fig. 317.—Shadow from a horizontal projection thrown
on to a vertical surface that faces us.

the " shadow " V.P., and their length by rays from the pseudo-sun

as in former exercises.

(C) The shadow of a projection from a receding upright.

Practice for Fig. 316.—Copy the direction of one line of shadow

and continue it (1-2) to a point immediately under " level " V.P. to

make " shadow " V.P. Carry the ray from the transposed sun to

the end of projection throwing the shadow (3-4), the intersection of

line and ray fixes length of shadow downwards. Carry on as before.

Examples.—Shadows cast on steps.

(1) Sun on one side.

Practice for Fig. 318.—Follow out Fig. 306 by drawing the wall,

the sun's rays, and the shadow until it meets the

step, carry the shadow up the " rise " of the step

along the tread. Repeat the operation until the

limit of the shadow at both ends is obtained.

Join end of shadows.

(2) Sun behind painter (Fig. 319).—The length

of the shadow is determined by the rays from

pseudo-sun (see Fig. 313 if diagram does not

explain itself).

(3) Sun in front of painter.—The shadow on

the tread of each step is found as in Fig. 307.

' When the shadow reaches the edge of the step it is taken vertically

down the " rise " and continued over the next tread again as in

Fig. 320.

Fia. 318.
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Shadow cast by a leaning object.

Sun on one side (Fig. 319).—Draw the rays touching the far

corners. Drop verticals from the same points, and find out where

nuKttur*- \~" "ViiA-nnyofi/p

-V~vf

sun Zjy

Pig. 319.

they touch the ground by connecting near corners of slope with

"level " V.P. Draw horizontal where verticals touch the ground.

The junction of the sun's rays with horizontal line determines the

<o.

-^
TO'

'leve.i.'.v.p

ON M^dlZOK

Fig. 320. Fig. 321.

length and width of the far end of the cast shadow
;

join it to the

near end of the slope.

Aetimcial Light and Daylight

The light and shade of objects under artificial light resembles

that of sunlight in the spaikling intensity of the lights and the

defined forms of the shadows. It differs from it in the greater

distortion in the forms of shadows. The one will never be confused

with the other by reason of the even luminosity of far and near

objects under sunlight, as opposed to the rapid fading in the bright-

ness of objects that are more distant from the source of artificial

illumination.
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Joseph. Wright, in his picture of the air-pump, made judicious

use of variety of lighting from a simple candle to accentuate the

expression of the faces.

Eembrandt delighted in the mystery of candlelight. His paint-

ing of the " Nativity," apart from its emotional side of the subject,

but just looked at as an ordinary interior of a stable lit by a

lanthorn, shows how much mystery and greatness he saw in

everyday effects.

Shadows from Artificial Light

Compared with daylight shadows.—We found that sun shadows

cast on level ground point towards the horizon owing to the vast

distance that separates us from the sun.

Shadows from artificial light when
thrown on top of a level surface differ

frorn those cast by the sun in having

their V.P. under the light itself (Fig. 323).

For instance, some objects on a table

might be lit by the sun in front of us.

Their shadows on the table would all

point towards a V.P. on the far away
horizon and under the sun.

The same objects on the table when
lit by a candle would have their shadows

pointing towards a V.P. on the table itself, exactly under the

candle-flame.

Consequently, with shadows under artificial lighting there is a

Fig. 322.—Daylight.

Sun at side. Rays parallel

to one another (as in

Pig. 321).

1
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violent distortion of the form of the object that does not occur under

the illumination of the sun.

(1) Shadows from objects under artificial light on level surfaces.

1 Practice for Fig. 323.—Draw the horizon line and the lamp.

From light draw rays over far and near end of wall top. Mark

where the lamp-standard meets the ground, and from that mark

take lines to far and near end of base of wall and continue them.

These lines decide the width of the shadow. The length of the

shadow is determined at these points (1-2) where each ray meets

the shadow-line under it. Join such points to complete the shadow.

It stands to reason that objects will cast their shadows away
from the light ; those that are situated behind the light will have

shadows receding from us, while others between us and the light

will cast shadows towards us.

As the same recipe is used for all shadows thrown from objects

that stand on level ground we need not detail each circumstance.

Remember to carry a vertical down from the light until it meets

the surface the shadows will be on. The " shadow " V.P. is the

junction of that vertical with the level

plane.

(2) Shadow thrown by an object project-

ing from the ceiling.—The " shadow " V.P.

for objects projecting from a ceiling will

be that point on the ceiling that is directly

above the light.

Practice for Fig. 324.—Draw the object,

the ceiling, the light. Raise a vertical

line from the light until it touches the

ceiling directly above it. There place the

"shadow" V.P. Carry rays from light

over ends of object that juts out from the

ceiling. Join " shadow " V.P. with each

corner of object touching the ceiling, and
continue these lines till they meet the rays.

Now turn the diagram upside-down, and you recognise that the

work performed is exactly the same as when the object stood on the

ground and the light was from above.

The only troublesome part about it is in placing the spot on the

ceiling directly above the light. This may be manoeuvred by carry-

ing a line along the floor, up the wall, along the ceiling till it meets
the vertical from the light (see arrow-marked line in diagram).

Fig. 324.
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But other dodges equally effective can be thought of.

(3) Shadow on a vertical plane.—When drawing a shadow on the

wall (Fig. 325), first find the " shadow " V.P., which must be on the

wall, at the same height, and exactly opposite, the light. In other

respects there is no difference between the working of this problem

and the previous ones.

Here again we have only to rotate Fig. 325 one-quarter of a circle

to recognise our old friend in a new position.

Fro. 325.



CHAPTER XVI

PAVEMENTS

SQUARE tiles —For Fig. 327 of chequer tiles tick off equal

divisions I, II, HI, IV, etc., all along front of floor. Rule

lines from each division to ,a*
v*

D.V.P. Cany a diagonal

to D.V.P.,andwhereitcuts

receding lines I, II, III,

etc. (at A, B, C, etc.), rule

(either by parallel rulers

or by using a T-square
;

horizontal lines along the whole length cf the floor.

A pavement of ornamental tiles.-—For one such as Fig. 328 make a

plan of the pattern which repeated many times will cover the floor-

space. Many designs are formed on one or more squares and

Fio. 326. Fig. 327.
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Fig. 331, and many other rectangular patterns, need only the one

diagonal line to determine their depth and that of the borders

surrounding them.

Fig. 331. Fig. 332.

Herring-boned.—Fig. 332 is the plan of a herring-boned wood
floor, and the drawing (Fig. 333) explains itself. The wavy appear-

ance of the flooi' is not wholly untrue to nature, ib is sometimes quite

OH
HORIZON

Fig. 333.

disconcerting on a highly polished parquet where the grain of the

wood as well as the direction of the blocks help the illusion.

Roman pattern.—Fig. 334. The plan and perspective of a Eoman
pavement is given to demonstrate how a pattern that is in appear-

TO PVp '>,'•,
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bordering lines, or lines forming concentric squares or oblongs

that cover the floor. The diagonal gives the spacing of each

line.

Octagonal pavements.—For Fig. 336 mark off the width of

squares 1, 2, 3, etc., and the points C from the plan. Draw the

receding lines 1, 2, 3, etc., of the sides of the squaies and of the

corners of the octagons C. From near corner of square 1 draw

diagonal to D.V.P. Where diagonal cuts the receding sides of squares

draw horizontal lines to fix the depth of every square in that row.

TO VP

Fig. 337.

Where diagonal cuts lines from C draw horizontals to fix position of

D and E, the " side " corners of every octagon in the row. The

Fig. 338.
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lines from C cutting the back of each square mark the remaining

corners. Join the corners.
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Pavement of hexagons.—For Fig. 341 tick off along the base

equal divisions X to X, etc., and join each one to P.V.P. Divide

(using diagonals) the depth II-III in half by the line A. Complete

the hexagon. Where line B cuts the lines X rule lines B, C, D, etc.,

the full length of pavement. Complete pavement as shown by

diagram (Fig. 340).

For Fig. 342, in addition to the P.V.P., two V.P.'s can be used

<^-~



CHAPTEE XVII

PERSPECTIVE OF BOATS AND SHIPPING

THOUGH a man must be something of a sailor to draw a ship

as she should be drawn, that is not to say that we landsmen

must grant him an exclusive monopoly. It is just here that per-

spective comes in to save us from drawing a boat that could neither

float nor sail.

—-X
Fig. 344.—Plan for Fig. 345.

Taking a punfc as the most primitive of boats we find her little

more than a shallow box, undercut at bow and stem. Nothing here

to stop you making a perfect drawing by perspective rule alone.

(Punts drawn in Figs. 291 and 292 and Illus. LXI.)

Guiding points for drawing her curves can be found by means of a

box.—To make a toy-boat from an oblong chunk of wood you mark
the stern post at the middle of one end, and the bow at the other,

and connect these by a line for the keel. Then taper her sides from

beam to bow, and to the width of her stern. Undercut her from

water-line to keel and you have a rough boat, all but the length-

ways curve of her gunwale. It is a help when drawing a boat to get

to work in something of the same way, and as there is no difficulty

in drawing the box at any tilt or angle, you keep by its means the

essential parts of your boat correctly placed one for the other.

205
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With such guiding lines it is best to draw her curves by eye,

though they could with infinite patience be drawn by rule, which

might be a necessity, if instead of a boat one had only her plans to

work from, but of this presently (see Part II, Chap. XXIII). Mean-

while, by Fig. 345 we see how to find guiding points for the line

of her gunwale, which curves both horizontally and vertically.

The use of a sketch plan when drawing a boat.—Fig. 346 might

stand for the shape of a ship's bow.

In Fig. 347 we have taken the heights (O-D), the lengths (1-4),

and the width (O-B) from Fig. 346 and transferred them to our

.HORUOfJ

TO
VPTJ.

TO

/ 'Z j.-- -" .

X-X H6I6HT Of BOWSPRIT, X-Z. ITS LENGTH

0-0 «'(*-y) « GUNWALE /\Mlt>SHlf>S.AND WIDTH.O-Y.

p-f UENGTH Op KEEL. Op-A HEIGHT Of STERN $ BOW

Fig. 345.

perspective drawing (Fig. 347). The diagram itself explains how
these (or any other) points are moved to their correct position.

In Fig. 348 I have worked out a few more guiding points in the
same way and run a line through them. If the boat is to be repre-

sented only a little to one side of you, the ends of the box will not
be foreshortened. In this case you need not take the measurements
on both edges of the near end, as we did in Fig. 345.

We can go one step further without mechanically drawing our
boat from plans. Suppose you know what the curves of her body
plan would be like (in section) at (say) three-quarters of her length

;

you can sketch that curve on the box end (Fig. 349), and from it



Illus. LXV. Drawn by E. Duncan.

Lightship akd Life-boat.

Illus. LXVI.
Swansea Pilot-boat.

Drawn by E. Duncan.
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get as many guiding points as you want in the partition where the

curve is to be. The particular use of this dodge would be in making

one curve overlap another nicely at the furthest end of the box.

The placing of boats at correct distances.—If you have to place a

number of boats or ships in certain positions on water you will find

oo

12 3
Fig. 346.

it admissible to cover its surface with foreshortened squares just

as we advised for groups of figures. Each square might be the

length of a boat to save trouble. Be careful to fix your distance-

point judiciously before drawing the horizontal lines. The way to

do all this has been thoroughly explained already.
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00 £ O
TO FIND 2 _ fRoiw Elevation Tick off cl— cl.The.

Meeting op lines pRo"* ^/*«n> d- F'^es poii\rr "Z.*

TO F1N1> X — fROW PLAN TICK OFF O-B %. RAISE B— 0_.Frcn\
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&HT TILL IT
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Fm. 347.
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Illus. LXVII. Drawn by Louis Paul at Wowey.

How much more dramatic and personal a ship looks close at hand than when
at a distance, as in Illus. LXVIII.
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~-3_T

UIus. LXVIII.

Another drawing by L. Paul of the same boat as she would appear further

away. Notice that the masts show their actual relative heights better. Also

note the position of the yards and the diminishing in the length of the bowsprit.
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Effect of distance on foreshortening.—A common mistake is to

introduce at a certain distance a study of a ship that was drawn

from a different distance. The rapid foreshortening in a boat seen

close by, compared with one seen far off, is so unmistakable that

it makes the error unpardonable. Compare Illus. LXVII with

Illus. LXVIII.

C 3 A /

Fig. 349.

In " Nature's Laws and the Making of Pictures," by W. L.

Wyllie, R.A., you will find much instruction regarding ships that I

am unable to give you (see also Chap. XXIII for drawing ships

from her plans).

Note,—An article in "Yachting Monthly" (May; 1916) explains

to -those who are well versed in Perspective how a yacht can be

correctly drawn from her designer's plans.



CHAPTER XVIII

PERSPECTIVE FROM UNUSUAL POINTS OP VIEW

THE great painters of old were content to take a quite usual

view of a subject, relying on their mastery of composition,

colour and tone, for the making of a work of art. Such pictures by
their sense of beauty and dignity command respect.

Modern unrestfulness and changed conditions call for novelty
;

the jaded taste of the public must be excited by freak drawings and

amused by eccentricity. Some one or other obligingly lies on his

back and depicts a steeplejack at his work, and shows the sides of

the cathedral towers receding to a point in the heavens above ; so

he is reckoned a very smart fellow.

Another may sketch our country as seen from aircraft with

houses wider at their roofs than at their base, and side walls taper-

ing to their foundations.

Authors of such as these are mistaken in hanging their produc-

tions on a vertical wall. The picture of a tower seen from the sky

must, to look correct, lie on the floor ; while the steeplejack picture

should be pasted to the ceiling.

Quite apart from art, there is a use for drawings made from the

earth looking skyward, and foe a view of the sky; nor is there

difficulty in making them except for their exercise in gymnastics,

for the old rules of perspective still hold good, and we require no

new ones.

(1) Looking down from a bridge.—If your fancy leads you to

sketch the Thames as seen through a chink in the footpath of the

Tower Bridge, you have but to shed a tear, and where it splashes a

hundred feet below you, will be your point of sight and consequent

P.V.P. on your paper. The mast of the ship below (if vertical) will

tend towards the P.V.P. , and will be subject to the usual rules of

foreshortening ; the rim of the steamer's funnel will hide its base, or

if it is a little to one side of you, the funnels will taper to the deck.

The eddies on the water will appear as unforeshortened curves or

circles, just as their ground plan would be drawn,

213
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(2) From an airship.—Can you dream that you are in front of a

huge wall and some houses are sticking out from it, in such a way
that the wall is where the inhabitants' floor should be, and you

yourself are facing the roof ? If you then drew those houses using

exactly the old rules of perspective, your drawing would seem to

have been taken from an airship.

(3) At the sky.—If you lie on your back to sketch (Fig. 350), the

P.V.P. will be amongst the stars directly over your head and all

upright lines will recede to it. The only thing to cause trouble is

the novelty of the point of view. You must, however, remember

that you cannot include the ground or the base

of the building ; also thab to see your finished

drawing you should hold it over your head. Inci-

dentally we may add tbat in ceiling paintings the

point of sight is placed overhead among the float-

ing figures.

Again, pictures with a very high horizon should

be hung low down oa a wall, and, if practicable,

with their base tilted out, so that the spectator

may be looking down on the subject as the

painter was\ It follows that those with a low horizon can be placed

higher so that we also may look up to the scene.

When scenery has to be viewed from different points of view, as

in a theatre, dodges must be resorted to, in order to make them
appear naturalistic ; again, the circular representation of the

panorama had its use.

The position of the painter in regard to his subject and that of the

spectator to the picture has

/\ already been alluded to. It A
is one of the theoretical / J

canons of painting that

only so much of the sub-

ject shall be included as

can be seen without moving
the head. In practice this

is not literally adhered to.

By understanding perspec-

tive one can give the ap-
^

pearance of the rule having been observed.

If, therefore, we wish to paint a figure standing on a height (Fig.

351)—say a tower—-and another at its base, we should take up a

Pig. 351.
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position far enough away to include both without having to look

up and down, and the figures would appear to be the same height,

or our composition might include only the upper part of the tower,

in which case (Pig. 352) it could be studied near at hand.

In mural paintings the figures or other objects high up on the

wall will have to be progressively larger than those at the level of

our eye, if they both are to appear in the same proportion ; more

particularly so when, from insufficient floor space, a near view

becomes a necessity. If you draw a small single object, say an up-

right cup, you could represent its circumference as being more

circular in shape than if you painted many cups ; the reason being

that you can look down on one cup close at hand, but to see many
you would have to go further away and their rims would become

more oval. If you represent a cup with a circular rim and yet

include the room beyond it, you suppose your eye capable of taking

in a larger angle than is natural and your drawing looks distorted,

or the rim of the cup appears to be tilted towards you.

We may conjecture that if you revel in elaborate detail you can

use a rather wide angle of vision, because your picture will be

examined at close quarters ; while the beauty of the detail would

be missed if your work, to seem correct, has to be looked at from

across the room. In fact, if you had chosen a long-distance view,

you would be ill-advised in introducing detail at all ; it would look

unnatural and lessen the grand qualities that blank spaces of fine

tone and colour possess. The surface of the paint itself should

automatically register the distance the painter was from his subject

;

rough paint, unintelligible (except to an artist) if closely examined,

compels the owner of the picture to stand back until he can focus

the whole canvas, then the blotches and smears resolve themselves

into beautiful drawing and the owner desists from again attempting

to see the work from a wrong point of view.

Perhaps little pictures should have a short D.V.P., and big

pictures one far away—but I won't be led on to dogmatise ; and

when painting is concerned I hate a Controversy.



PART II

PERSPECTIVE AS PRACTISED BY OTHER NATIONS
AND AT OTHER TIMES

CHAPTER XIX

PERSPECTIVE IN GREEK AND ROMAN AND OTHER PAINTINGS

IP we attempt to resurrect those early days when perspective

was first recognised we should have to probe into the archives

of antiquity. For it seems that Vitruvius (who wrote his treatise

on architecture about 46 B.C.) casually mentions that perspective

was well understood at a very early date ! He tells us that a

certain Agatharchus, a painter in Athens, " was the first who con-

trived scenery upon which subject he left a treatise." Agatharchus

was in fact employed by iEschylus (born 525 B.C.) to paint scenes

for his plays that he produced late in life ; moreover his scenery laid

out by the principles of perspective was, at the time, a distinct

novelty.

The treatise that Agatharchus wrote, or perhaps it was the

scenery itself, excited Anaxagoras to take up the pen in explanation

of how " in drawing the lines ought to be made to correspond,

according to a natural proportion, to the figure which would be

traced out on an imaginary intervening plane by a pencil of rays

proceeding from the eye, as a fixed point of sight, to the several

points of the object viewed." x

Fuseli, speaking of the great painter of the same period as

Agatharchus, says, " The first great name of that epoch ... is

that of Polygnotus of Thasos Who painted the pcecile at Athens,

and the public hall at Delphi. Of these works Pausanias gives a

minute and circumstantial detail, by which we are led to surmise

that what is now called composition was totally wanting in them
as a whole ; it appears as plain that they had no perspective, the

series of figures on the second or middle ground being described as

1 " Dictionary of Greek and Roman Mythology."
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placed above those on the foreground, as the figures in the distance

above the whole ; the honest method, too, which the painter chose

of annexing to many of his figures their names in writing, savours

much of the infancy of painting. We should, however, be cautious

to impute solely to ignorance or imbecility what might rest on the

firm base of permanent principle. ... If we consider the variety

of powers that distinguished many of the parts, we must incline to

ascribe the primitive arrangement of the whole rather to the artist's

choice and lofty simplicity than want of comprehension ; Nature

had endowed him with that rectitude of taste which in the individual

discovers the stamen of the genus, hence his style of design was

essential with glimpses of grandeur and ideal beauty."

Perspective with its realism would have been antagonistic to the

aims of the painters of that period, a reason that also holds good

for its exclusion in the art of the Egyptians.

A century later we find the school of Pamphilus—which was

founded by Eupomus—with very different aims and execution.

The decorative work of Polygnotus, big in conception, had mean-

while been changed by Apollodorus, Parrhasius, and Zeuxis, to a

more imitative style, by the addition of light and shade, gradation

of multiplied tints, and elegance of proportion.

Pamphilus, with a knowledge of geometry and an extreme love

of accuracy, taught that science and art must go hand in hand.

Apelles, Melanthus, Protogenes, and Euphranor all came under

his influence. Numerous stories are told of the accuracy of eye and
precision of hand practised by them.

Those painters whose works were acknowledged, acclaimed, and
extolled as masterpieces lived when Greek architecture and sculpture

flourished at its best. Among their critics and commentators were

cultivated men whose writings still afford examples of consummate
art. In their day drawing was practised as an indispensable part

of the education of the upper classes. Their schools of painting had
definite aims and traditions, their national characteristic was the

close following of Nature's forms.

With such a training it is impossible to believe that perspective

could have been overlooked, misunderstood, or despised ; it was
essential to their aims of realism ; it would follow naturally in their

zeal for, and practice in, exactness ; and would have been acquired

as an adjunct of art in their self-imposed education.

Sir Joshua Reynolds has said, speaking of their pictures, " I have

no doubt that we should find their figures correctly drawn as the
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Laocoon, and probably coloured like a Titian." Let us add that

Canaletto would not nave rivalled their perspective and we may not

be missing the mark, though it is but a reasonable conjecture.

Perspective in Roman paintings.—I cannot understand why the

credit of discovering perspective should often be given to the early

Italians, while existing evidence of its recognition by the Romans

can be seen on the walls of Pompeii (Illus. LXIX). It is evident that

in simple parallel perspective (the Italians till quite a late period

did not understand angular perspective) they were very well versed

though without the accuracy we now expect.

The perspective of these wall decorations is of the standard shown

in the rest of the work. If this was the work of slaves and " some

bow-backed artificer or other, who can paint many faces in a short

time," as Juvenal calls them, the work of the better artists must

have been very accomplished and their perspective, as far as it

essayed to go, irreproachable.

The foreshortening of the horses and men in the battle of Alex-

ander, though a Greek work, is sufficient evidence of a sureness in

workmanship, and observation of Nature, totally lacking in the

beautiful early attempts of the Italians.

The Eaely Italians, a.d. 1200-1400

In the thirteenth century, by the genius of the Florentines,

Cimabue (1240-1308) and his pupil Giotto, and the Sienese Duccio,

painting was given fresh life, and the era began in which Nature

and beauty had its resurrection.

The new aim of realism grew in strength and seems to have been

readily recognised by the nickname, " the ape of Nature," given to

Stefano (b. 1301).

The work of Fra Angelico (1387-1455) is so reverent and full of a

child-like simplicity that it would seem like sacrilege to subject his

visions to the cold light of reasoning. Without doing so, we can

give instances where his ability lagged behind his conception. As

in his " Martyrdom of St. Mark," in which he signally failed to

make the Saint lie flat on the ground ; nor did he realise that the

parallel faces of buildings would recede to one and the same vanish-

ing point. His constant observance of the spacing in receding rows

of columns, no less than his study of a carpet in the " Madonna of

San Marco," make it a matter of wonder that he should have

blundered so completely in the placing of the figure of Christ in the
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Painting on the walls of Pompeii. Parts of it are so illusive as to appear
as an actual framework,
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" First Eucharist " (San Marco, Florence). The Saviour is repre-

sented placing the wafer in St. John's mouth, though his hand is at

least seven feet away from the Apostle's mouth.

Paolo Uccello (1397-1475), a contemporary of Angelico, appears

to have been the first scientific exponent of perspective.

How admirably he put his deductions into practice is seen in his

battle picture, now in our National Gallery (" Rout of San Romano,"

Ulus. LXX). The foreshortening of the fallen figure, the lances,

the spacing of the ground, and the beautiful drawing of armour,

show the strides he had made in his study.

Vasari tells us how " Paolo Uccello employed himself perpetually,

and without any intermission whatever, in the consideration of the

most difficult questions connected with art, insomuch that he brought

the method of preparing the plans and elevations of buildings, by

the study of perspective, to perfection. From the ground plan to

the cornices, and summit of the roof, he reduced all to strict rules,

by the convergence of intersecting lines, which he diminished towards

the centre, after having fixed the point of view higher or lower, as

seemed good to him : he laboured, in short, so earnestly in these

difficult matters that he found means, and fixed rules, for making

his figures really to seem standing on the plane whereon they were

placed, not only showing how, in order manifestly to draw back or

retire, they must gradually be diminished, but also giving the

precise manner and degree required for this, which had previously

been done by chance, or effected at the discretion of the artist, as

he best could. To pore over all these matters, Paolo would remain

alone, seeing scarcely anyone, and remaining almost like a hermit

for weeks and months in his house, without suffering himself to be

approached."

The early Florentines produced inimitable works which fortun-

ately for us were visions of their subject rather than the reality they

strove for. Bit by bit the result of observation crept into their

work. One after another added a law of nature as he recognised it,
"

or as he acquired the power of recording it. Among them were men
who called science to help, and talked and wrote of their new
perspective. There can never be another Cimabue, Angelico, Lippi,

or Botticelli. We can delight in their sweet conceptions whole-

heartedly without the taint of analysis or criticism.

From Masaccio to Leonardo da Vinci.—With few exceptions up
to the time of Masaccio (1401-1443) figures of no individual likeness

sat irresponsibly under little arcades, or tiptoed with dolls' houses
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set about them in a charming land of their own. They had no

connection with the world of pleasure and pain, and they took the

thoughts of those who watched them far away from it, as was their

mission.

Masaccio brought real figures into his deisgns. They were

modelled in relief ; capable of casting shadows ; they formed groups

and walked firmly heel down on level ground.

The laws discovered by Uccello were recognised by him in Nature

and copied with surprising mastery.

His portrait of an old man (now in the Uffizi Gallery) was taken

at close quarters, as we see by the depth of the foreshortened surface.

The same study if painted far away from the sitter would have

lost much of its realism. In later days the Dutch school made great

use of this notion of the spectator being among the objects painted,

or let us say at arm's length from them. And it is then that ac-

quaintance with perspective becomes invaluable, for the distortion

of near receding surfaces may easily become disagreeable while the

introduction of an object outside the field of vision may make the

picture incongruous.

Vasari wrote his biography in fifteen hundred and something,

and we gather from his descriptions of pictures that the perspective

of rather simple forms still in his day presented difficulties, so that

the men who overcame them were given praise quite dispropor-

tionate to that merited by their artistic conception. Thus, speaking

of a picture by Piero, " Above these figures is a most beautiful

Annunciation, with an angel which seems in truth to have descended

from Heaven ; and what is more, a range of columns diminishing in

Perspective which is indeed beautiful."

It would seem that a range of columns and an angel from Heaven
were artistically on a footing !

These were early days for tackling the intricacies of a vaulted

roof, but Andrea dal Castagno (1410-1457) introduced into a fresco

a loggia with cross-vaulting and ribs diminishing in perspective

which gained the approval of his contemporaries.

We find constant reference made to drawing of objects, such as

the octangular table that Cosimo Rosselli (1439-1506) painted, and
the accuracy of eye displayed by Domenico Ghiilandaio (1449-

1494), who could draw an amphitheatre or an obelisk correctly

without measurement.

The rise of perspective -(let us say the revival of it) -belongs par-

ticularly to these early painters of Florence, but we must not forget
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Jan Van Eyck of the Netherlands (1385-1441) with his wonderful

portrait interior (No. 186, National Gallery). He stood close in

front of the man and his wife with their little dog and painted them
and the room just as he saw them at close quarters, and made his

receding surfaces as accurate as they need be.

Nor will it do to omit Andrea Mantegna (of Padua, 1431-1506)

who carried the foreshortening of figures a step further.

There is a picture in the National Gallery by Beccafumi (Sienese,

1486-1551). It is characteristic of the uncertain use made of

perspective at that time. He carries his receding lines with care to a

vanishing point, but when introducing some of the buildings of Eome
incongruously draws them as they would be seen from another level.

Eilippino Lippi (1457-1504), with his power of composition, seems

generally to have overcome the difficulties of foreshortening. His

architecture, in the " Triumph of St. Thomas Aquinas," is drawn

just as surely as his " Music " (in S. Maria Novella, Florence) with

its very low horizon.

The early painters aimed at making their figures look real. Their

study of architectural perspective led them in this respect into a

theatrical extravagance in order to obtain the illusion of nature.

This they did by continuing in their painting an imitation of the

adjacent architecture, so that one can hardly tell where one leaves

off and the other begins. Giovanni Bellini used perspective in this

way on his altar-piece at San Zaccaria, in Venice. Even Leonardo

da Vinci and Michelangelo did not despise the device.

From Leonardo to Veronese.—Leonardo da Vinci (1452-1519), with

his enlightened genius for art, mathematics, science, and mechanics,

gave finish to the new ideals which Masaccio began.

He ushered in the great period when genius, no longer the mono-
poly of one school, brought painting to perfection.

Perspective was no longer a mystery to be studied and used

tentatively. It had become an essential tool of the workman. The
difficulty was no longer in copying Nature, but in choosing the best

way in which she should be represented.

Giorgione and Titian discovered the beauty of space and unity

between the land and sky, trees were given their fullness and land

its level plains. Diirer, engrossed in studying line, learnt all he could

of the laws of perspective, and even went to the trouble of tracing

objects on an upright glass in order to perfect the accuracy of his

eye, and has left us some of his principles in his book on Geometry.
In the Christ Church Collection at Oxford there is a sketch by
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Eaphael of figures (Illus. LXXI) standing in groups, the floor being

divided into a number of receding squares. Beneath this drawing is

the plan of the floor correspondingly divided into squares with the

position of the figures on them. It is of interest to note that he

should have taken the pains first to draw a plan of the surface on

which he was to place his figures. This method, a common one among
latter-day painters, has already been described. Vasari says,

" Among other artists, Eaphael formed a close intimacy with Fra

Bartolommeo di San Marco, during his abode in Florence, the manner

of that master pleasing him greatly, wherefore he took no small

pains to imitate his colouring, teaching that good father on his part

the rules of perspective."

A curious use was made of the knowledge of perspective in

Venice during this period. In the words of Lanzi, " It became an

attribute of the art to feign colonnades, galleries, and rich cornices,

for those halls in which real architecture would not admit of them.

In this, Cristoforo and Stefano Eosa more particularly distinguished

themselves. They were from Brescia, very intimate with Titian,

and merited the honour of being employed by him, in his architectural

ornaments for several of his subjects "
: those painted illusions

were referred to as " Perspective Pieces," and appear to have been

very popular.

How fond Veronese was of figures placed high up with a low hori-

zon. We see how dignity is added to his picture " Eespect " by his

choice in placing the horizon low down. In his " Family of Darius

at the feet of Alexander " our eye is on a line with the feet of the

foreground figures. In the tall upright, " The Vision of St. Helena,"

the horizon is just about the bottom of the picture.

From Veronese to Rembrandt.—It was just after the period of

Veronese that painting came to the front in other countries besides

Italy, Germany, and the Netherlands.

National art had its rise in France, England, and Spain ; while

numerous Flemish and Dutch schools were established.

The giants of those days gave a new purpose to perspective.

Claude carried it into the sky and the sea, Eembrandt into the

mystery of night and artificial lighting. Frans Hals discovered

perspective in the paint itself, by his brush-strokes. With its aid

Eubens built up the staging for his scenes.

The subject-painters Ostade, Terborch, and others obtained by it

a just proportion between figures and surroundings. The painters

of still-life must have had perspective at their finger-tips when



;

I

fy^jt^t

tf.tf. &.

' fptc/rr&-i*c40&^

*y-PL- - C £**&

t/io n£*Jl*)

&

Illus. LXXT. Clarendon Press, Oxford.

A Drawing by Raphael at Christ Church, Oxford. Reproduced by/t'ourtesy
of the Governors.



226 ITALIAN PAINTINGS

drawing the ellipses of their shining copper pans and placing the high

lights on their transparent glass.

Ruskin covered pages with invective on Claude's art and sneered,

without cause as far as I can see, at his perspective. Here is a

sample :
" The eye of this artist, with all his study, had not acquired

the power of taking cognizance of the apparent form even of a

simple parallelepiped." Perhaps Ruskin was right, but then I

don't know what a parallelopiped is. Anyhow, it is a small matter in

a picture (" Queen of Sheba embarking," now in the National

Gallery) that shows Claude as a master of perspective in things

that really matter.

With knowledge and more tolerance he criticizes another picture

in which Claude had painted a band of light—the reflection of the

sun—crossing the sea obliquely instead of vertically. " Taking his

impression instinctively from Nature, Claude usually did what is

right and put his reflection vertically under the sun
;

probably,

however, he had read in some treatise on optics that every point in

this reflection was in a vertical plane between the sun and spectator ;

or he might have noticed, walking on the shore, that the reflection

came straight from the sun to his feet, and intending to indicate the

position , of the spectator, drew in his next picture the reflection

sloping to this supposed point, the error being excusable enough, and
plausible enough, to have been lately revived and systematized. . . .

Every picture is the representation of a vertical plate of glass,

with what might be seen through it drawn on its surface. Let a

vertical plate of glass be taken and wherever it be placed, whether

the sun be at its side or at its centre, the reflection will always be

found in a vertical line under the sun, parallel with the side of the

glass." When Ruskin finishes a page of abuse (concerning Claude's

foregrounds) 1 with the words, " owing to his total ignorance of the

laws of perspective," etc., he was writing piffle, as he sometimes did

when not engaged in expressing beautiful and helpful thoughts in

beautiful and thoughtful language.

The biographer and artist Baldinucci, who was a contemporary
of Claude, tells us something of Claude's methods :

2 "He placed his

eye where it seemed good, but he was wont to divide the height of

his picture into five parts, of which two were inferior to the horizontal

sline, or I should say that of the visual rays. Then placing the eye

oristhis line, he took a thread and placing one end at the eye, he

1 Pt. II, So. IV, Chap. IV, "Modern Painteis."
2 Quoted from Edward Dillon's " Life of Claude."
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rotated it in a circle upon the picture, including in this circle the

whole of the said picture. Then he placed his distance upon that

spot where the line traversed the circle. He adopted the same

method in drawing views from Nature, and the line in question

played so an important a part in his works, that with the Flemmings

he got the name of " Orrizonte." In other words, Claude usually

made the horizon two-fifths of the height of the canvas : selected

a good position for P.V.P. on the horizon ; measured the distance

from his eye to the P.V.P. , and marked off that distance on either

side of the P.V.P. to find D.V.P.'s.

It is interesting to find that in both the pictures, " Temple of

Apollo at Delos " (Eome), " Embarkation of St. Ursula " (National

Gallery), the horizon is as mentioned, two-fifths up the canvas.

Claude learnt his perspective from Agostino Tassi, who had studied

under Paul Bril. We learn of Tassi that he imitated Bril in his

landscapes, " and was also distinguished as a painter of architecture

and perspective, in which he had considerable employment, till for

some offence he was sent to the galleys. During his confinement

he amused himself by painting marine subjects." 1

Caravaggio (1569-1609), in his picture " Christ carried to the

Tomb," placed his horizon on the ground, consequently no space

of it is visible between the feet of the standing figures, trie feet

coming all on a line.

Rubens often used a low horizon. In his half-length portrait of

the Archduchess Isabella (Brussels Museum) the horizon is below

the picture, for we can see the underside of the balcony rail, which,

quite low down, is used to hide the excessive corpulence of Isabella.

The horizon in " The Emperor Theodosius repulsed.by St. Ambrose "

is on a level with their ankles.

Early in the book we gave instances of a low horizon used by
Ribera and Velasquez, and reproduced the latter's " Dead Warrior

"

(Illus. XIV, Chap. IV) when speaking of foreshortened figures.

Rembrandt made great use of the massive shapes of shadows by
artificial light, and their habits of searching out the forms of surfaces

they fall on. The radiating bands of light and shadows, from a lantern

could, in his hands, be one of the central points of a great composi-

tion. Understanding the simple laws that govern such light he

could use it at will in his mastery over what is mysterious and grand.

The " Anatomy Lecture " is one of many among the great works

of that period that reveal the acute sense of the artist's taste in the

1 Pilkington's "Dictionary of Painters," 1829.
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matter of choosing a not too large or small angle of vision, and in

avoiding surfaces that would disclose what the angle of vision

actually was. Their pictures in consequence have that appearance

we envy, of looking well, both at a distance and near by. The
" Anatomy Lecture " looks correct when seen far off by reason of the

heads being so similar in size. The men must have been standing

with distance between them. If, therefore, Rembrandt had painted

close up to the group he would have made the nearest heads much
larger than those behind, and the picture seen from a distance would

have looked wrong. His " Syndics of the Cloth Hall " is another

instance of a low horizon giving dignity to the subject.

One also comes across examples of a mistaken use of a very low

horizon. Nicholas Berchem, for instance, in his etchings made
capital out of the perspective of hilly ground, by placing his spirited

figures and animals partly hidden by rising land, or to give life to

odd corners. But when, as I remember, he drew a sheep standing

on a vast plain with the horizon just above its feet, he must have

sketched lying on his stomach. It is not this I object to, but to the

comic dignity of that immense sheep. We see sheep on a hill-top

outlined against the sky, but that is another story.

The foreshortening of a floor immediately, reveals the distance

the painter was from the scene. If he was close to it, and his angle

a wide one, his picture might look distorted unless seen from a few

feet away. If he were a long way from the scene his figures -might

look too similar in size to be forcible, and his picture would look

incorrect unless one saw it only from a distance. We see in the

masterpieces of this period instances of figure groups in which the

feet are hidden, as by the space they occupy they would im-

mediately explain the distance.

The painters of architecture, Hendrick Steenwyck, his son of same
name, and Pieter Neefs, display an amazing ability in rendering

by perspective lines alone the idea of space. One could pick out a

little mistake here and there in the direction of their lines and the

course of their curves if one were not fully occupied in wondering
at their patient skill as they copied each column and arch. I think

they must have set out the floor by perspective rule, to enable them
to fit the objects on it, each in its place (Illus. LXXII).
Emanuel de Witte did not rely on perspective so entirely, but

introduced spaces of light and shade.

The elaborate painting in detail in the " Interior of an Art Gallery,"

by Hans Jordaens (Illus. XIII), in the National Gallery, is amazing.
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Only the simplest of perspective rules are required for such a subject,

but for exactness of hand it borders the limit of human performance.

There is no need to call attention individually to the uniform

correctness in the perspective of the Dutch Genre painters : De

Hooch's interiors and courtyards can be taken to illustrate the laws

of parallel perspective, as might Hobbema's delightful " Avenue,

Middleharnis," in the National Gallery.

One notices the low horizon sometimes employed by Paul Potter,

and the dignity it gave to his cattle seen against the sky.

The still-life painters might employ a high horizon with success,

and a wide angle of vision, since a bowl of fruit or a bouquet can be

seen and drawn when close up to you. The almost miraculous

painting in some of the still-life must be closely examined or the

daintiest of human work be wasted. All this detail would be lost,

all the elaboration a defect, and the angles appear horribly distorted

if the picture can only be seen from a long distance. For this reason

I think such subjects or any other with a wide angle of vision

should preferably be on a very small scale, suitable for little crowded

rooms where they can be enjoyed nose to frame.

The picture that towers grandly in the gallery is the one of big

blank surfaces of sumptuous colour and atmospheric tone ; the

low horizon, and the piled-up composition of a Venetian master.

Canaletto (1697-1678) (Illus. LXXIII) and his nephew Bellotto,

with their pupils Marieschi and Vicentini, formed a small school

that relied implicitly on perspective for their composition. They
chose a good architectural subject—copied it precisely—and under-

standing the effect of receding lines, realised the impression of im-

mense space and flatness of ground on their canvas. You see what I

mean by looking at Canaletto's " Piazzetta," in the National

Gallery. It interests you first by the deception of space, secondly

by his colour, and thirdly by the purity of the air that enables him
to record the intricacies of architectural detail.

Francesco Guardi (1712-1793), more exuberant and without the

exactness or restraint of Canaletto, his master, shows us that rich

detail of multiplied ornament, can, by free handling, suggest the
sumptuousness of an interior. He showed considerable skill in

crowding the floor with figures that were, by comparison with the
height of the walls, quite tiny, and yet not insignificant,



CHAPTER XX

PEESPECTIVE IN SOME FRENCH AND ENGLISH PAINTINGS

IT would be futile to attempt a detailed description of the more

modern pictures with the use their authors have made of per-

spective. We have spoken of Claude, and we know that Nicholas

Poussin, with all his natural gifts, still made it his business to

understand the principles of architecture, anatomy, and perspective,

in addition to his knowledge of poetry, the classics, and mythology.

Francois Millet wrote of Watteau :
" The idea of marionettes

always came back to my mind when I looked at his pictures, and
I used to say to myself that all this little troupe would go back to

their box when the spectacle was over, and lament their cruel

destiny."

Millet's simile of the marionettes makes me wonder if he was in

particular thinking of those subjects in which small figures are

scattered in woodlands, such as "Les Amusements Champetres," in

the Wallace Collection. In some of these, Watteau's choice of a

long-distance point gives one the feeling of figures on the stage

when seen from the back of the house. In another of his pictures

where there is more difference in their size they become more intimate,

they are nearer to us, and we no longer feel ourselves such outsiders.

Probably Watteau knew all about perspective, but I think he was
careless in the comparative size of his figures in this instance, but
this has no bearing on the discussion.

Millet in his out-of-doors subjects was fond of placing his horizon

on about the height of the chest so that the heads and shoulders of

his peasants were seen against the sky, as in " Les Lavandieres
"

and " The Angelus."

Modern French painters often set their horizon at the top of or

even above their canvas, and one recalls single figures so arranged
by Degas and Manet.

William Hogarth with his acute knowledge of form would, as a
matter of course, appreciate the possibilities for good or bad in

perspective, and we see how good a use he made of it in his pictures

233
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now in the National Gallery. Don't miss the humour in his frontis-

piece for Kirby's Perspective (Illus. LXXV). The sign-post hung

from one house with a strut supporting it from another—the " give

me a light " episode, and the fisherman's float.

Kirby was born in 1716 and we learn was " bred a house-painter
"

—he lectured on perspective by invitation of the Society of Arts in

1754, and published the " Dr. Brook Taylor's Method of Perspective

Made Easy." In 1761 he published his " Perspective of Architec-

ture." Gainsborough, as well as Hogarth, etched a print for Kirby's

book, painted the portrait of him that is now in South Kensington,

and directed that he should be buried in Kew churchyard, near his

friend.

Sir Joshua Reynolds, head of the English school, began his art

education at the age of eight when he mastered the rules of " The

Jesuits' Perspective," and proved them by a drawing of his father's

school at Plympton (Devon). One of his notes on Du Fresnoy's

poem explains concisely the purpose of perspective :
" The translator

has softened, if not changed the text, which boldly pronounces that

perspective cannot be depended on as a certain rule. Fresnoy was

not aware that he was arguing from the abuse of the Art of Perspec-

tive, the business of which is to represent objects as they appear to

the eye or as they are delineated on a transparent plane placed

between the spectator and the object. The rules of perspective,

as well as all other rules, may be injudiciously applied ; and it must
be acknowledged that a misapplication of them is but too frequently

found even in the works of the most considerable artists. It is not

uncommon to see a figure on the foreground represented near twice

the size of another which is supposed to be removed but a few feet

behind it ; this, though true according to rule, will appear monstrous.

This error proceeds from placing the point of distance too near the

point of sight, by which means the diminution of objects is so sudden
as to appear unnatural, unless you stand so near the picture as the

point of distance requires, which would be too near for the eye to

comprehend the whole picture ; whereas, if the point of distance is

removed so far as the spectator may be supposed to stand in order

to see commodiously, and take within his view the whole, the figures

behind would then suffer under no such violent diminution."

No man ever carried the practice of perspective so far as J. W. M.
Turner, R.A. It mattered not whether he painted the sky, the sea,

the hills, or the plains, his peculiar and intimate knowledge of

Nature's laws is there, combined with the theory of perspective.



FRONTISPIECE TO &EMY.

Illus. LXXV. Kirby.

Hogarth's Print foe Perspective.
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I have heard ignorant people doubt his knowledge of its theory ;

but why ?

As a lad he worked under Thomas Malton, the topographical

draughtsman who a few years before (in 1776) had written one of

the largest and best works on perspective (" A Complete Treatise

on Perspective in Theory and Practice on the Principles of Dr

Brook Taylor ")• Is it likely that Turner, who thought of nothing

but his art, would miss so easy an opportunity of learning all that

could be taught by that book or its author ? Neither is it likely that

later in life he would have accepted the post of lecturer on per-

spective at the Royal Academy if he was ignorant of the science.

The proof that he was not so, lies in his works.

James Holland made perspective lines beautiful by filling them

with great masses of light and shade. And Joseph Nash has left us

a legacy in his accurate and interesting drawings of the old mansions

of England. Of others, too recent to need mention, unless it were

to call attention to the use Alma Tadema made of perspective in

the different levels of terraces, where figures were partly hidden. In

this way he gave interest to odd corners. I sometimes wonder

whether the working out of the perspective itself did not suggest

.some of his composition. I would advise you on some slack day

to make a drawing of a written description of an incident entirely

by perspective rules. In doing this, first place yourself where the

writer describes (or imagines) himself to have been. This fixes the

horizon and D.V.P. ; this done, the objects will drop into their

place automatically.

The rise of the open-air school, and of the " Impressionists," is

still fresh in our minds. Though the latter I believe are already

old-fashioned. Theirs was an effort to record the perspective of the

air, and being an honest innovation, gave impetus to the art of the

day.

H. H. La Thangue, I believe, was one of the first who in England
put the horizon at the top of, or above, his picture. I remember
one of a girl sitting by a stream, with the water continuing up the

whole height of the canvas. Such an arrangement adds enormously

to the attainment of realism
; provided the painter has, as in his

case, the artistry to avoid the errors and unfeelingness of the snap-

shot photo.

A painter's dream.—I should be tedious if I dragged on my notes

about British artists seriatim, but the other night groups of them
presented themselves to me in a dream. Will it bore you to hear it ?
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In my dream the painters were standing, each, before a sheet of

glass—their perspective glasses-—placed at a convenient angle, and

through these they looked. Behind the glasses was Nature display-

ing herself in every beautiful phase.

One set his glass so that he had a vista of blue lake between

mountains. He painted the serene water and the perspective of

the land in sunlight and shadow, and this he did so sweetly, and

with reverence, that I knew him for Richard Wilson.

Through another glass I saw the head and bosom of a beautiful

girl. In his picture she seemed more lovable than I had at first

guessed. Her face and breast where in shadow, faded into the rich

red stuffs that were behind her, and these were set off with deep

warm blues and creamy whites. He seemed troubled because his

pencil did not catch her proportions just as they were. It mattered

not that his perspective was not quite accurate, for he made her so

natural and womanly that she did not even appear undressed. He
signed his name Etty.

A group of young men had placed themselves where there was

but a small outlook. In fact a wild rose bush overhanging a little

pool occupied one of them for weeks together. He copied each

flower and the water, and even the fish and the stones they swam
over. He knew he must paint each one beautifully, because they

were all God's work and he loved them so. Later on he peeped

over his glass and saw the moorlands with their moving shadows,

but he could only represent with vigour their outer likeness. He
marked the corner of his picture "JVl-

Another caught the dew of the morning and the glitter on the

grand old elms and set them in natural groups to remind us of our

country. As the wind got up he worked again furiously, so that the

white clouds raced across the dark blue of his sky and the water of

the mill-race flashed back its light. He s.eemed to be friendly with

another, in more old-fashioned dress, who also painted great trees

—

not any particular ones—but just living things that tower above one

and spread out over the pool where cattle came to drink. I could

not find' out which piece he was copying, but when he had finished

his labours I felt that the summer air was in them. They told

me his name was Gainsborough, and he called his young friend

Constable.

I recognised Cotman at work because the trees seen through his

glass reminded me of the dignity of architecture, and he only looked

when Nature was feeling reticent. Sometimes he would walk away
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to the castles and copy one very faithfully, so that it looked big and

grand.

In this corner where the buildings were, I found pictures wonder-

fully life-like, but most of these were signed Sam Prout or David

Roberts.

The men I had seen were sitting in the front, quite close to Nature.

Rows and rows of half-baked men sat behind them. These as they

had no glasses of their own, looked over the shoulders of the front

rank watching them work. In this way they covered their canvases,

stroke by stroke, after them, so that there was some resemblance in

the manner of their pictures.

There were also crowds of common-looking men. Their glasses

seemed to be placed so that only an ordinary, though pleasant

enough view, could be seen through them. Some of these men
copied their views quite nicely. I was puzzled, however, when the

first man wrote A on his picture ; the next one L, and each in

succession M, A, N, A, C, K. I was told the complete row formed a

series which was- called ALMANACK.
These Calendar fellows did not trouble me much, but there were

others, very ill-favoured looking men, who did not even try to trace

what they could see through their misty glasses.

Their hands had not the knack of forming the beautiful curves

on the water surface so they represented them by straight white

lines. They made but one pattern of the sky, because they con-

tinually looked at their pictures instead of through the glass. Some
one told me they did these things because they had forgotten to

switch on the nerve of the eye to that of the brain.

To my surprise, I came across a bevy of painters reading history

or anecdotes. These had put up shutters over their sheets of glass.

By their side were stuffed figures oddly clothed and set in attitudes.

These, and some real faces, they painted, with the surroundings that

they had learnt of in books. Their paintings looked so real that I

was forced to admire their intelligence, though I also perceived that

without a little treatise called " Perspective " they had been unable

to produce the illusion.

I saw that there were many men in modern dress gazing intently

through their glasses. I thought that it would have pleased my
father who worshipped, and faithfully studied, the forms of nature.

I was glad when a very, very old man in the front rank turned to

give them a smile of encouragement.

I thought, too, that someone painted a nude woman so that she



SOME FRENCH AND ENGLISH PAINTINGS 239.

had the form and dignity that belongs to Eve, and wa3 not just a

particular woman undressed. About her were children ;
lovable

and full of childhood, and the picture had a border of allegory,

and whimsical notions thought out and drawn with consummate

power. Sympathy and devotion to beauty showed in every line

and stamped it as the work of Byam Shaw.

Some looking through little glasses made book pictures that the

people who read could know the manner of things they read of, and

they were true drawings. There were so many honest craftsmen I

had nearly forgotten another group. They had tilted their glasses

so that the full sunlight came through them, and hoveTed palpitat-

ingly over their canvas, and the group said they did it for love of

Monet.

Beyond the front rank men, among the golden' mists of Nature

herself, was a solitary figure. He was short in stature, and from

pockets of his long coat there stuck out a roll of drawings. It was

Turner. His brilliant and kindly eyes were taking in all Nature's

secrets. They knew one another ; and she offered no resistance.

For he had early won that right which others could not claim.

Engravings and Book Illustrations

The history of perspective would be incomplete without some

mention of its use in books. In woodcuts of the fifteenth century,

an example of the single print, " St. Christopher " (in the Spencer

Library, Manchester), is a spirited design having the high horizon

we commonly see in primitive work. The realistic drawing of the

principal figures contrasts oddly with the bird's-eye view of the

landscape. Each object tells its tale (and it does so even to the

thatched roof of a house) quite independently of the matter of size

or perspective of its neighbour.

The British Museum contains one of the " block books "—the

"Biblion Pauperum," printed about 1440. Compared with many
woodcuts of a later period the perspective is none so bad though very

much behind that of the best painting when we remember it was the

time of the Van Eycks.

The "Cologne Bible" (1475) has the usual signs of early work.

Large people and rooms too small to stand up in ; here and there a

piece of foreshortening seen correctly ; elsewhere receding parallel

lines drawn converging, but not to the same point, and hardly ever

towards the horizon. In fact an inkling of perspective but none of
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its science. But the heads of the figures are not so monstrously big

as in the " Biblia Pauperum."

In Caxton's books, such as " Game and Playe of the Chesse " and
" Mirrour of the World," the drawings are very coarsely cut, but the

direction of the lines on the figures is usually expressive of the

foreshortening. The cuts in " Fyshynge with an Angle " (printed

by Wynkyn de Worde) are very forcible though innocent of per-

spective.

. Delicate and elaborate workmanship is seen in the French and

Italian prints of the fifteenth century. A woodcut from " Paris et

Vienne," published' in 1495, shows the advance from the early

German drawings both in 'the flatness of the ground the figures

stand on, and some approach to correctness in the receding lines of

the castle walls. The figures themselves are not correct in size one

with another. A similar advance can also be noted in German

cuts of the " Lubeck Bible " from the impossible perspective of say

the " Hortus Sanitatis " of a few years earlier.

In the sixteenth century, by the genius of Diirer and Holbein and

the talent of Burghmair, Aldegrever, Altdorfer, Lucas Van Leyden

and others, a new epoch was opened up for engraving in wood and

copper. The exquisite work of Diirer and Holbein is, I hope, a part

of the education of every art student, while much can be learnt from

their contemporaries ; though their perspective was not always

faultless. Someone will tell me that in one of Holbein's Bible cuts
—" Joab's Artifice "•—the lines of the pavement, though it was

intended to be level, meet at a point much below the horizon. So

they do, but that does not take away from the idea of the whole

scene looking correct. If beauty is appreciated and understood by
an artist it is handed on by his work whether it is quite accurate or

not.

One could, if one wished, teach every law of nature and per-

spective rule, by examples of its use, misuse, or neglect in picture-

books. In doing so, we should run through the history of wood-

engraving from the time when beautiful work was sent out from

the publishers at Lyons, and by Plantin at Antwerp. We should

mention its uses in London by John Daye (" Book of Martyrs," 1562),

then follow it to the end of the seventeenth century ; show how
copper-plate engraving superseded it ; illustrate Hogarth and give

examples of the revival under Bewick in the eighteenth century,

and of the talent later on in the engravers Linton and the brothers

Dalziel.
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That would bring us to the artists Blake and Calvert, Rowland-

son, to Dore, and presently to Sir John Gilbert, Tenniel, Birket

Foster, and Leech, followed by Charles Keene. We should be near-

ing the end of the men who drew for the wood-engravers with

Holman Hunt, Rossetti, Millais, Poynter, Sandys, and Caldecott.

It would be an inadequate list, though sufficient to connect on to

the introduction of mechanical process that ousted wood blocks,

though fortunately leaving us artists who kept up the traditions in

pen and ink. Here we should have an unlimited field for exploiting

our perspective, since pictures in any medium can be reproduced.

Painting op Ships

It would be interesting (but life is short) to begin a sketch of the

perspective in shipping with the " red-cheeked " craft of Homeric

times ; followed by the naumachiae of the Roman emperors as

engraved on their coins ; on till we arrived at the vessels of our

forebears. There are representations of these of the time of Harold

on the Bayeux tapestry, and others in the MS. illuminations of

the thirteenth and fourteenth centuries. The MS. of " Froissart's

Chronicle

"

1 illustrates the mediaeval galleys, as does also the
" Chronique de S. Denis " those of the time of Richard II.

The chief interest in the perspective of many of these drawings is

its unexpected adaptability in showing us the ship's construction

in places that should have been invisible !

A MS. 1 represents the galleys of the early fifteenth century but

no sign of perspective.

Henry VIII's time is depicted in the " Archeeologia." Ships of

a later period are seen in the illustration of the essay by Halsius.

Augustine Ryther, in his series of the Armada engagements,

shows us galleons of the sixteenth century. We note the very

common mistake of the ship being seen from one view and the sea

from a higher level, a mistake by no means confined to early' work.

Engravings of Dutch shipping by W. Hollar are of the middle of the

seventeenth century, with Dominic Serres of the eighteenth.

Not being myself a seafaring man, I asked Louis Paul (who is as

crafty with a pencil as he is handy with all craft) to tell us of the

perspective in the old paintings of ships. He began with a breezy

account of the early sea-fights to which his opening lines here

quoted refer.

1 In the British Museum.

Q
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" The artistic conditions of the two centuries are as changed as

the calibre of the guns, and we shall never again look upon such

scenes as the old sea-fights—so let us cherish these old canvases,

and look with lenient eye upon their few technical shortcomings.

" The high standard of excellence in the drawing of the ships them-

selves is due, in some measure, to the fact that the best known of

these early painters had, at some time or other in their careers,

followed the sea as a profession. Kichard Paton, Dominic Serres,

Thomas Luny, P. J. de Loutherbourg, Brooking, Nicholas Pocock

(well known by his excellent illustrations in the ' Naval Chronicle '),

and of a younger generation, Van de Velde (the famous sea-scapist

of the Restoration period, and esteemed as the most reliable

authority of his day), these men had, each of them, ' hardened in
'

the lee braces, and felt the sting of the Western ocean spray. So

there is little fault to be found in poise of hull or belly of sail as

painted by them.
" A little lapse in Nature's laws may occasionally be discerned in

their work, but we have to search diligently to find such another as

Isaac Sailmaker's ' Battle of Malaga (1704),' in which that pains-

taking artist successfully overcomes his difficulty of representing a

huge concourse of stately battleships and rakish xebecs, by elevating

his point of sight a hundred feet or so, as necessary, until his horizon

is sufficiently high to include all and every one of his ships—regard-
less of the disquieting fact that his foreground vessels must have

been drawn from the water's level !

"





CHAPTER XXI

NOTES ON THE PERSPECTIVE OF THE JAPANESE

A FEW examples of Japanese art will suffice for our purpose of

seeing in what manner their observation and rendering of

Nature's laws (which we call perspective) coincides or differs from

our rendering. Let us select illustrations from " The Painters of

Japan," by Arthur Morrison. Beginning with the Tosa school,

because of its purely national character, we have a masterpiece of

drawing in the horses and fighting bulls of Toba Sojo (1053-1140).

The perspective foreshortening of their bodies is expressed by over-

lapping contours in lines that are equally perfect in their decision

and subtleness of curves. The drawing shows the animals' passion

and power with the fewest possible strokes ; it is naturalistic to a

degree, and subject to no convention whatever.

At the end of the twelfth century Sumiyoshi Eeion, another master

of action, depicted the flight of the Imperial Court. A reproduction

of a part of his mahimono1
is given in Mr-. Morrison's book. The

story of flight and pursuit is irresistibly told. We look on the scene

from above, as is so often the case in Japanese works. There is

movement in every horse and man ; clothes and horse-tails stream

to windward with the pace ; carriages collide ; a horseman jams
his hat on his head, another loses his. There is no end of rush and
nothing could be added to make a greater stir. There is little of

convention here but much art and realism, especially when we
remember that light and shade are omitted. The figures near-to

have space of ground between them, and appear densely packed
further away, after the manner of every crowd. The bow-men sit

their galloping steeds as our own huntsmen do. The carriages are

foreshortened just as we should draw them now. But how can we
explain the wheels ? Their axles run true with the body, and the

long pointed hubs stand out at the correct angle. One carriage

being foreshortened runs on elliptical wheels as is right that it

1 The original is in the Boston Museum.

244
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should, but others seen almosb side view have wheels that are

hardly more round. Was there some convention in the twelfth

century persuading this great realist and accurate observer of

Nature to make a wheel oval in shape instead of a circle ?

And now take note of this when you talk of modern impressionism.

The ox drawing the central carriage has been pulled up sharp, to

clear itself of another galloping past his head, so every spoke in the

stationary wheel is drawn easy to see.

The other carriage travels so fast that the rotating spokes are

invisible, and so are represented by countless circular lines ; lines

that in those days as now, were equally expressive of the presence

of the spokes and their blurred movement.

Passing on to the seventeenth century to Tosa Mitsuoki in his

portrait of a saint writing at a table, we see a good instance of

spaces as they recede being represented wider, instead of the side

boundaries becoming narrower in the distance as our perspective

teaches us. The far end of the table is drawn the same height as

the near end, and to our eyes accustomed to heights appearing

shorter as they are more distant, it appears even to be taller. How-
ever, as if to confuse us should we have theories to account for this

manner of drawing, we see that the saint holds in his hand a half-

rolled paper whose sides recede in the way we ourselves would draw
them.

Leaving the Tosa school for that of the Chinese renaissance of

the fourteenth century we find many masterpieces of landscape,

birds, and animals that are useful for our enquiry. One and all they

show a delight in the foreshortening of curved lines.

There is a white falcon painted by Oguri Sotan (fifteenth century)

with the rows of the feathers beautifully expressing the modelling

of the bird. The perch he sits on has an encircling band, the edges

of which might be examples of a foreshortened circle.

The stripes on Noami's ideal tiger (Illus. LXXVII) construct

the animal. Each stroke gives the rounding or a foreshortened

surface of its body. Surely the perspective of curved lines was never
put to so great a trial before ! The painter knowing their possi-

bilities and his own power, used them in place of an outline ; and in

short, has juggled with them where a lesser man would not even
have known their significance.

The details of Nature have always been so perfectly and naturally

represented by the Japanese of all schools, that there is no need to

call attention to the fact.
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All good drawings of dress by the Japanese show an intuitive

selection of those folds that suggest the figure. The rounding of a

shoulder, or the foreshortening of a side, is habitually given by a

delicate but unerring line. It is the same appreciation of truth and

beauty that we see in fine work of other nations. The portrait of a

Chinese poet riding by Unkoku Togan will prove it to you.

Japanese Colour Prints

The aim of the Ukioye school, the designers of colour-prints to"

provide art for the people, is exactly expressed by E. F. Strange's

translation of " Ukiyo-Ye " as " mirror of the passing world."

Fortunately we have in this country many faces of this mirror

for our study and delight.

Hishigawa Moronobu was born in 1625, forty-seven years after

the birth of Matabei, the founder of the school. There is a very

delightful painting of dancers and musicians by him reproduced in

Morrison's book. The joyous figures, full of animation and grace,

dance round the old musician, who sedately pipes to them uncon-

scious of the fact that he is sitting just off the edge of the carpeted

platform, or that its top provides a violently sloping seat for the

girl musicians behind him.

A print by Kiyonobu (1664-1729) in the British Museum shows

the rendering, usual at his time, of receding edges of boxes, screens,

etc., that would be parallel in Nature, represented by parallel lines

in the picture. One of ELoriusai's prints of a " Crow and the Heron,"

(Illus. LXXVIII), in the National Art Library, shows how well the

solidity of the form can be shown by single lines that follow its

modelling. Here the same lines draw the feathers and the contours

of the birds. It is a beautiful example of the national appreciation

of the perspective of curved lines.

A drawing by Shiba Kokan (1747-1818), in Mr. Morrison's

collection, represents a labourer with a distant landscape, notable

for its low horizon in contrast to the very high point of view usually

selected by the Japanese ; in fact, a very usual custom of these early

masters was to remove the roof of a house so that its interior arrange-

ments could be better displayed. We have something nearly corre-

sponding to this device in Dutch and English paintings of cottage

rooms, where a wall must have been missing to allow of the view

;

the arrangement was also adopted in the early European prints.

Katsugawa Shunsho (1726-1792) had the same habit of drawing



Illus. LXXVII. By Noami.

Tiger.

In the collection of Arthur Morrison. Reproduced
by his permission and the publishers of "The

Painters of Japan."
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surfaces as they recede remaining the same size or even getting

larger. We see innumerable examples throughout their schools of a

right-angled object—a box, for instance, with one corner towards

us—being represented by parallel lines for the receding edges of its

Illus. LXXVIII. Print by Koriusai.

Crow and Heron.

(Victoria and Albert Museum.)

sides and top, as the object really has, but not as they appear. On
the other hand, the meeting of the sides will be drawn not as a right

angle (as in Nature) but as an obtuse one, like we should make it.
1

1 This closely resembles a deplorable modern manner of depicting objects.

It is called isometric drawing. All lines that recede are drawn parallel to one
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There is a print in South Kensington by Yeiri, " The house of a

noble, with ladies looking through a screen." A staircase leads up

to the balcony where the ladies sit. The boards are laid at right

lllus. LXXIX. Print by Yeiri.

The House op a Noble, with Ladies Looking
Through a Screen.

(Victoria and Albert Museum.)

angles to the stairs (lllus. LXXIX). We have just spoken of a similar

treatment of similar lines, and the effect in this picture is curious.

One does not easily forget the " Arrest of Marubishi Chuya," a

another so that a box is represented the same height and width at the neai
and far end, but the corners instead of being right angles are drawn at 30°

angle with the horizon.
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print in South. Kensington by Toyoharu. One would like to talk

about the raving captive, but his cage only concerns us. It is an

open framework of timber seen from above. The top and front

surfaces of the receding rails remain parallel to one another where

we should draw them converging to a distant vanishing point. The

upright posts are equidistant, and of the same width, consequently

the spaces between them are alike, both, in shape and size. One
comes to the conclusion that their accuracy of eye enabled them to

draw curves and angles without hesitation, and that some con-

vention compelled them to represent receding surfaces as they really

are, but not as they saw them.

Knowing their power of foreshortening an arm, a foot, a branch

or a dicky-biid's head, one cannot believe that such observers of

Nature, and masters of drawing, could find a difficulty in following

the lines of parallel-sided objects.

The Indian drawing reproduced in Illus. LXXX showed that the

greatest care had been bestowed upon it. It is a good example of

unruly perspective.

h
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'

Illus. LXXX.
From i Coloured Indian Drawing.



PART III

MECHANICAL PERSPECTIVE

CHAPTER XXII

INTRODUCTION

HITHERTO we have considered perspective as an aid to

drawing. Usually we supposed that we had an object in

front of us—we sketched it—and then corrected our lines by the

observance of those laws of nature that science has formulated. In

an occasional excursion we started with the principal object of our

composition and built up others around it by the application of

perspective rules, common sense, and a little reasoning. Mathe-

matical deduction of theory and artistic rendering have so little

in common that there is always the danger of the former usurping

the place of the latter if any other course than the one we took is

followed.

Architects' perspective.—At first sight perspective, as used by

architects, seems a cold-blooded affair—a calculation of angles, a

measuring of points ; the T-square and compasses for counsel

;

while the man himself just rules the lines because he has not in-

vented a machine to do it for him. But take his view of it. On a

piece of tracing-paper are set out a ground plan, some elevations,

and many details all measured out to scale. He and his centrolinead

get to work and hey presto the blue smelly paper is converted to

a drawing of a magnificent mansion which no man has ever seen
;

substantial and realistic with every detail correct in its place—just

as we should see it from the chosen point of view. Let us then

apply the word mechanical to this branch of perspective not as an

opprobrious epithet but just to distinguish it from its other and
more tractable offshoot where our fancy and reason can have free

play.

It was our habitual custom in Part I to discover the reason for

the length, depth, or direction of a line, and then to draw it by the

251
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method most applicable. It seems advisable instead of plunging

into a different system for mechanical perspective to endeavour to

'keep up this good custom and even to pave the way by a com-

promise between the two methods.

Suppose we have to draw a right angle lying on level ground

with its corner towards us. If we copy the direction of one of the

vp z horizon vpi receding lines (Fig. 353) and con-

tinue it until it meets the horizon

we find the V.P. for that line.

If from that V.P. we run a line

to our feet (" Painter ") we repre-

sent the actual direction of the

line as it would be if we were

standing on its near end. If from
" Painter " we take a line at

right angles to the other end, and continue it to the horizon, we

find the second V.P. for the right angle.

What we have done then is to set out a right angle at our feet

in the actual position of the one we had to draw, but we copied the

direction of one line first, in order to find V.P. 1, and consequently

the position of the angle at " Painter."

We might reverse the order and first set out at " Painter " the

angle and continue its lines

(Fig. 354) to find the two

V.P.'s, then mark the corner

of the right angle we have to

draw and take its' lines to the

V.P.'s found by the angle at

our feet. This is just what we
do when we have no object to

copy from.

A perspective drawing made from a plan and elevation of a

building.—Let us (Fig. 355) represent the building we have to

draw.

Practice (Fig. 356).—Set out the ground plan of the building

in the position it is to be drawn. Decide on the distance

it is to be seen at, and mark our station point "P." Rule

a horizontal base line touching the near corner to represent

the base line of the picture plane, and another at P. Rule the

line of sight perpendicular to these from P, and mark the P.V.P.

From each corner of the plan take lines to P. In this way the

VP 1 PVE HORIZON VPI

Figs. 354.
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position of each corner will be marked on the base line of the

picture plane, and consequently the length of the front and side of

the building just as we should see them if the picture plane were

transparent. At P set out the right angle of the front side of the

CHOUUD

•PLAN
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this wall the horizon line should be and draw it. Eaise the V.P.'s

from the ground line on to the horizon.

Draw the bottom and top lines of the end wall to V.P. 2, and those

of the front wall to V.P. 1. Cut off the length of the front wall by

VPB
I I I I I I 1

Fig. 357.

a vertical line from the measurement found on the ground line (1),

and the length of end wall by a vertical from its measurement (3).

Eig. 355 represented the mere shell of a building, so that the

explanation should be unmistakable.

VP^^
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the perspective drawing, and these points pricked through on to

its ground line when they are required.

The outlets on the front elevation are added as required in the

same way.

The apex of the roof might have been included in the original

drawing, but in the event of its having complicated features it is

well to make a separate measurement on tracing-paper.

HEIGHT i--,
OF CABLE

Fig. 362.

The height of the roof is obtained by the measurement of its front

elevation, and adding that above the near corner of the house in the

perspective drawing. A line from

that height to V.P. 1 fixes the

height of the gable above the centre

of the end wall. A line from the

gable apex to V.P. 2 determines

the height and direction of the

ridge.

With this method we need not

use either measuring points or

Fig. 363.
diagonals to find the length of a

receding line as we did in Part I.

We simply raise a vertical line from each measured point on the

ground line, and so cut off each receding line at the right place.

Heights

First method of measuring heights.—In a simple building all the

heights can be measured off first on the elevation and then on to a

vertical line at the near corner of the building on the perspective

drawing. Each line starting from a measured height on the vertical

(say of a chimney at the far corner) as it recedes to the V.P. will be
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cut at the proper distance by the vertical lines carried up from

points on the ground line. In Fig. 364 the height of the chimney is

shown on the elevation. The same point appears in the perspective

drawing (Fig. 366). The line receding from chimney is cut at 2

&NJ> fievATOW
n

Fig. 364.

PLAN
Fig. 365.

by the vertical from its position on the ground line, and so the

height of the chimney is obtained.

Second way of measuring heights.—Exercise.—To find the height

of the weather-cock on the far corner of the building (Figs. 367, 368),

Fig. 366. Fig. 367.

the other heights and the ground line measurements having been
determined as in previous examples.

Practice.—From X, the position of the weather-cock on the plan
(Fig. 367), carry a line parallel to the side of the building until it

meets the base line (at XX). Mark it off on the ground line of the
perspective drawing. Measure on the elevation the height of the
weather-vane from the ground, and mark that height on an upright
from X on the perspective drawing (Fig. 369). From its top carry a
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line to V.P. 2. Where it is cut by the upright which shews the

position of the weather-vane on the ground line will be the

desired height.
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building to the base line must be found. On the plan continue the side

and end of the building until they meet the base line (at A and B)
;

mark off these points with the others on the ground line of the

perspective drawing. Start the receding line of the side of the

house from B (taking it to V.P.

2) and the receding line of the

end from A (to V.P. 1) ; where

these lines cross will be the

house corner, at the correct

distance from the ground line. The operation is equivalent to

continuing the house up to the base line of the plan, and conse-

quently starting it from the ground line in the perspective drawing.

A greater length can be obtained for the picture plane by placing

the plan in front of it, as shown by Fig. 373.

Fig. 372.

A £
Perspective Drawing.

ptc-ruR.6 VL/mme



CHAPTER XXIII

mechanical peespectivb—continued

BUILDING seen with one face parallel to the picture plane.—It

is quite optional whether we make a perspective drawing

showing the building as seen at an angle, or directly facing us, so

that the front or side of it is parallel to our upright picture. The

latter view is sometimes chosen to show off to advantage a decorative

frontage. Very commonly it is used for drawings of interiors, court-

yards, and gardens ; and it seems particularly suitable where atten-

tion is to be drawn to special formality or

symmetry of arrangement.

Let us begin with the ground plan of a

house (Fig. 374) and make a perspective

drawing.

Practice for Fig. 374.—Decide on the station

point (P). Use the near side of the house

for the picture plane and rule the line of

sight perpendicular to it till it meets the

station point. Carry lines from each corner

to P ; mark where they cut the picture plane

and the position of the point of sight (P.S.'

(where the line of sight meets the picture

plane). Transfer all these points to the

ground line of the perspective drawing (Fig.

375). Rule the horizon line the height you
wish it to be above the ground (by scale in

accordance with the measurements on the

plan and elevations). Place the P.V.P. on

horizon above P.S. ; take sides of building

(because they are parallel in Nature to the line of sight) to it.

From the point 1 carry up a vertical till it meets the side of the

house (at 3). The point 3 will then represent the corner 1 on the

plan. Carry up 2 to 4. Join 4 to 3 for back of house. The

259
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heights are found by setting up a height measuring line at one

corner (or both), the height having been measured off on to the

line from the elevations. Thus if one wall was found in the

elevation to be 12 ft. high the height

line would show that, and a line at its

top receding to the P.V.P. would give a

wall 12 ft. high from the near to the far

end.

As there is no difficulty in raising walls

in the perspective drawing once we have

the foreshortened ground plan on which to

build them, we will draw plans in perspec-

tive until they become a matter of ease.

-Repeat working of Eig. 374 to obtain the

Fig. 375.

Practice for Fig. 376.-

lines of the walls.

To introduce the chimney breast, draw on plan the dotted line

PLAN.

'h-
N

J
LU X

TO TAINjeR

Fig. 376. Fig. 377.

(continuation of its front) to find its place on picture plane.

From it (in perspective drawing) take line to P.V.P. , then the front

of chimney breast must be somewhere on that line. Certain

points in the plan mark where lines from its near and far end touch

the side walls, carry these to the base line, and in the perspective

drawing raise verticals from them until they meet the side wall

;

there draw horizontal lines for the near and far end of the chimney.
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Practical Perspective compared with Mechanical

If we draw a foreshortened square by mechanical perspective we
transfer the length and the P.S. (Fig. 378) and one point representing

the far corner to the ground line of the perspective drawing.

1

I

\

1
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comparisons would waste paper and ink, for have we not already

drawn objects by more than one method ?

Drawings of interiors often fail from too wide an angle of vision

being represented (see page 25). Receding lines which are

drawn on the supposition that we, being close to them, saw them

to right and left out of the comers of our eye, may in theory be

correct but on paper look horrible.

We cannot see the whole of a room without altering our position,

neither can we represent it by one drawing only.

Boats drawn from a Plan

In Chapter XVII we sketched a boat from a plan (Eig. 381),

which shews how its dimensions could be obtained by mechanical

perspective. The childish plan I have drawn is supplemented by
the ship designer's drawings (Illus. LXXI, LXXII). Since in

these each section, both vertically and horizontally, is given, a

perfect perspective drawing could be made by one owning the

qualifications for the job.
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Fig. 381.

Fig. 382.

The upper diagram is a rough plan with some essential points ticked off on the

picture plane. The lower diagram shows how these points could be found in the

perspective drawing, such as the point C, first found on the picture plane, and then
raised in the perspective drawing till it meets the top of the box. Similarly point

2 raised till it meets the receding] (dotted) line that starts from the height line 0.

The heights are found as previously explained.





Illus. LXXXII.
Bkick d'Asvers, 1850.

Ship-builders' Plan.

(Reproduced by permission of " Yachting Monthly.'





APPENDIX

Note 1.

—

Enlarging a sketch on the same proportions.

To Chapter I, "square up." A small sketch (Fig. 383) can

more easily be re-drawn on a larger canvas (Fig. 384) if both of

them are divided into sections of equal proportions. These sections

can either be in divisions of half with further subdivisions of quarters,

etc., or the guiding lines can be drawn through prominent features

mfjfL
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(B) If, however, the length of the line is fixed and we have to

divide it into a stated number of divisions we shall not know before-

hand the length of those divisions (as in A).

Suppose the line 1-2 (Fig. 385) has to be divided into five divisions.

From one end (Fig. 386) draw another line at a convenient angle

and indefinitely long 2-3. On it mark off five equal divisions (of

s

r ~a~
Fig. 337.

any length). Join the last division with end of the given line (1).

From each division draw lines parallel to 6-1. These will cut the

given line 1-2 into five divisions of equal length. Unequal divisions

could in similar fashion be marked off on the measuring line 2-3,

and would be repeated in the same proportion on the given line

(Fig. 387).

To subdivide a rectangular form.—The base line of a rectangular

form (Fig. 388) can be divided into any number of even figures

Fig. 388.

(2, 4, B, etc.) by using diagonals to find the half of the whole form,
and successively the half of each division.

Note 3.

—

How to transfer in the same proportion the divisions of a
line on to another of greater or lesser length.

Problem (Fig. 389).—The short line 3-4 is to be divided in the

same proportions as the long line 1-2.

Practice (Fig. 390).—Draw 1-2 parallel to 3-4. Join the ends
1-3 and 2-4, continue these connections till they meet (at A). Join

Fig. 389.

each division with A, and then the line 3-4 will be divided propor-
tionally to the line 1-2.

The proportions of a short line can be transferred to a larger line

in the same way. Call 3-4 the short divided line, and 1-2 the long
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line to be divided. Join their ends and continue the connections

till they meet (at A). Join A with each division on line 3-4 and

r 1

continue the joining lines till they cut the line 1-2 into similar

proportions.

Note 4.

—

How to estimate the measurements of a canvas that is

to be proportionately larger than another.

We have often to transfer a sketch on to a larger canvas and

wish it to bear the same proportions.

Practice (Fig. 391).—Continue the side of the small canvas A
until it is the required length, (say B-C). Take a diagonal from

B of indefinite length. From C draw line at right angles to B-C
and continue it till it meets the diagonal. The line thus obtained

C-D will be the width of the larger canvas. This workman's practice

arises out of the method of drawing concentric squares. If absolute

exactness is necessary " proportion " in arithmetic might be em-
ployed instead.

B

2222
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244-250

Line of sight, 28
„ for heights. See Heights

Lines

—

Division of receding, 46-47
Receding level, 32

„ and parallel, 34

„ to right or left, 36
parallel, 32
parallels running up, 34

„ „ down, 35
to P.V.P., 36
to D.V.P. {see Diagonals,

under " Vanishing
Points ")

„ to form a Scale, 38-42

M
Measuring line (see Height line)

—

for roofs, 138

Niche/110-111

N

O
Octagon, 157, 161

Octagonal spires. See Spires

„ towers. See Towers

Painter's distance from" picture, 30.

See Angle of Vision

Pavements, 55
of square tiles, 200
of herring-boned, 201

of concentric squares, 201

Octagonal, 202, 203
Hexagonal, 204
Diamond, 204

Perspective

—

from unusual points of view, 213—

215
Painting used in place of architec-

ture, 224
as practised by other nations at

other times, 216-250
for architects, 251-258
Practical compared with mechani-

cal, 261
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Perspective—

.

Theory of Chap. I

Rules of Chap. II

terms. See Horizon, Vanishing
Points, Line of Sight, and Station
Point

Pictures reproduced. See Artists

(pictures shewn in brackets)
Painters. iSfee Artists

Plans for foreshortened surfaces, 58-
62

Planes

—

Level, 34
running up, 34

„ down, 35, 36
Platforms, 80, 82
Punts, 177, 178

R
Bailings

—

Stair rails, 70
Curved, 124-125

Railway, Receding lines of, 21, 22
Reflection

—

Theory and rule of, 172
of upright objects, 174-175
of leaning objects, 175
of inclined planes, 175, 176
of distant objects, 176
of under surfaces, 178
of arches, 178
in water, 172-180
in a raised canal, 180
on sloping surfaces, 180
broken by ripples, 173, 181

of horizontals and verticals, 181

of the moon, 182

in a mirror, 183, 184
of the sun, 226

Refraction, 183-184
Roads, 83-89
Width of, 42
on level ground, 83

running up, 83

down, 83, 84
Curved, 84, 86, 124
(with houses)

—

running up, 87, 88

„ down, 88
Roman paintings, 218
Roofs [see also Tower, Gable)

—

Groined, 122-123
Types of, 134-144
Gabled, 135, 146 n (
Hipped gable, 137-142 f

'

Mansard, 140

Roofs

—

Pyramid, 142

Lean-to, 144
reflected in water, 176
drawn from plans, 255

Room

—

How to sketch, 37, 38
Depth of receding walls, 46
Spacing of furniture, 60
Circular, 110

Rotunda, 109-110

Ruskin's criticism of Claude, 226

Scale (of measurement)—
Receding scales

—

Horizontal, 38-40
Vertical, 40
on level ground, 40
on inclined planes, 40

for architecture, 42
to find depths, 44, 48,. 49
on base for depths, 46, 77
Receding applied to platforms, 81

„ „ to steps, Ch. V
„ for figures. See Figures

„ for cornfields, 92
„ thickness of arches/ 120

Sea

—

Curvature of, 22-24, 168, 169
Visibility of objects on, 169-170

Seashore, 93
Reflections on, 180

Ships {see also Boats)

—

Painting of, 241-243
Shadows (from sun)

—

of upright objects

—

(1) sun on one side, 186

(2) „ in front, 189

(3) „ behind us, 191-192
from horizontal objects

—

(1) sun in front, 191

(2) „ behind, 194-195
on vertical objects, 188, 191, 195
on sloping surfaces, 188, 190, 194,

196
of archway, 186, 189, 191
on steps, 195, 196
from artificial light, 197, 198

Skirting-boards, 75
Sky, 165-168
Smoke, 168
Spanish painting, 228
Spire. See Steeple
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Square

—

Depth of, 50-51

drawn without V.P., 54, 57

for placing figures, 60

Concentric, '62

„ for placing boats, 209
Steeple

—

Pyramid, 154
Low-pitched, 155
Composite pyramid, 156

Octagonal, 157

Composite octagonal, 158, 160, 162

Steps

—

on four sides of hollow square, 62
Side view of, 06
Front view of, 68, 71

Depths of, found by iule, 70
at an angle, 72, 73

seen from top, 72, 74
Height by measuring line, 76
on either side of platform, 75, 77

with intervening landing, 78
of a sundial or cross, 81

Circular; 106-109
Shadows on, 195-196

Streets. See Roads
Sundial, 106

Theory of perspective, 17

Towers

—

Circular, 111, 161

with columns, 109, 163, 164

Church, 150, 155

Octagonal, 157, 161, 162

Tracing objects on glass, 18-22

their height, 18 ; width, 18 ; depth,

19

Tracing

—

applied to^drawing, 20

„ receding lines, 21

„ receding surfaces, 19, 22

Vanishing Points

—

Principal Vanishing Point, 20-28
its height in Nature, 26
its position in picture, 28

to right or left, 30, 38
Diagonal (D.V.P.), 30, 36, 45. 48-

50, 52, 53
above horizon, 30-32, 36, 48, 49
below horizon, 30-32, 36, 53
How to find V.P., 26, 50, 52, 252

Vaults. See Roofs
Visual rays, 17

vV

Wall paintings, 215
Walls, 89

Water-
Forms, of, 132, 133

R* flection in, 172 180
Wells, Circular, 101

Wheels

—

of machinery, 101

of carts, waggons, 104
of water-mills, 106
as drawn by Japanese, 245-246

Windows

—

Lattice, 60
Bow, 111
Dormer, 149
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