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FOREWORD

The most difficult part about Perspective is putting into
words what one has drawn with a pencil,

Perhaps my explanations appear long, but they are
easily understood if you follow each diagram while read-
ing them. The Spectator is you, and when the Spectator
appears on a diagram, | am behind him for the front
views, and at the side for the side views.

Picture everything in the third-dimension, and never
join this point to that point, or this line to that line. But
take a point back, or bring a line forward as the case
may be; in fact you will find that the word “join” has
not been used.

This book is intended for the serious student, and here
may be found the knowledge which lay behind my book
on "Pictorial Perspective”. This has been described as
“whetling the appetite” and a “lively introduction to the
subject”. Again | have used my “lift-up” idea on many
of the pages because naturally | could not eliminate the
lines which lead to the finished drawing.

Blocks can turn into machines or fairy castles, rooms
can be furnished in any period, unbuilt houses visualized
as finished. and bare plots transformed into exotic
gardens.

High buildings casting shadows over their lower
neighbours should interest all would-be town planners,
and the placing of objects to their best advantage makes
a drawing superior to a photograph. It is most satisfying
after making an outdoor sketch to test it at home with a
piece of cotton, and find that the Vanishing Points actu-
ally work, and that the whole thing is true.

One last word - [ hope you will enjoy the book as
much as I have enjoyed making it, for Perspective, or if
you prefer it 3 D, is quite an exciting thing.
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NOTE

The illustrations and text on the following pages are
arranged in a sequence that should be studied in columns
and not across the page.

Pages marked ‘a lift-up page’ have a Perspective
drawing on one side and the construction lines on
the other. The two can be seen simultaneously by
holding the page towards the light.

In this edition the measurements are given in feet and
inches as well as in centimetres. Choose which you prefer
but use the same throughout.

This book uses the approximation that one foot is
equivalent to thirty centimetres.



PARALLEL PERSPECTIVE
THE GROUND PLANE

Imagine that when you are standing on the ground, that
the small piece which you are on, is part of a big flat
plane which has no ending, and is flat as far away as you
can see. This flat plane will be known as the GROUND
PLANE,
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On this flat plane | have drawn a road, a long straight
road which goes right away into the far distance, and
appears to get narrower and narrower until it disappears
where theland meets the sky, known as the HORIZON.

Now, if T put you back on your little piece of land,
you would be here like this.

E.L.ar H.

Supposing that you looked at the flattest, longest,
straightest road you could find, and that you held up a
pencil in front of your face, level with your eyes, you
would see that the pencil exactly covered up the distant
horizon. You would discover that the horizon was on a
level with your eyes, and that it coincided with your
EYE-LEVEL.

The same thing would happen if you were by the sea.
You would find that the distant horizon was exactly on
your eye-level, so that a tall person would see more of
the water than a short one would.

A small child would see less than a grown-up, and he
would see more if you lifted him up. You would see more
than ever if you walked up the cliff.

So this plane known as the Ground Plane, runs right
away into the distance towards the Horizon, and in this
diagram it is the sea.

But it could be the top of a table like this, which also
is in a flat plane, and the sides appear to get closer to-
gether in the same manner as the road.

Therefore although we know that the Ground Plane
is a piece of land like this —

CAROUND PR

we shall leave it absolutely blank like this.



THE PICTURE PLANE
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Imagine that every time you look at something, that be-
tween you and the scene, there is a sheet of glass in a
vertical plane. It could be a window or a large sheet of
transparent paper.

This imaginary vertical plane is known as the PIC-
TURE PLANE, and what appears on this plane is what
you will draw on your paper.

When the horizon is drawn on this plane it will be
known as the HORIZON LINE, i.e. the HL.  The
H.L. will cover up the H. beyond.

Suppose you are looking out of a ground-floor win-
dow at a tree. Stretch out your arm and draw the tree on
the glass with a piece of chalk. This is actually drawing
on the Picture Plane and it is amazing how small the tree
will appear on the glass, especially if you stand near the
window,

It is better to shut one eye while you are doing this.

This diagram, drawn from the side, shows you with
the piece of chalk, the sheet of glass, the distance, and
the tree. The lines are drawn from the spectator’s eye
to the tree, and where they go through the sheet of
glass the drawing of the tree has been made. This shows
how small it appears to the spectator.

P.P.

Now, omitting the tree, the diagram will appear like
this from behind, first showing you with the sheet of
glass —

and secondly without the pane, because this
imaginary plane has no limit, except that it is vertical
with the ground and continues upwards, sideways, and
even downwards.

_4_

Being a vertical plane, it means that it will make
right-angles with the Ground Plane, and the two to-
gether will look like this from the side,

PICTURE PLANE

but we shall leave it blank in order that we may draw
upon it.



THE PICTURE PLANE AND
THE GROUND PLANE

Having visualized the Ground Plane and the Picture
Plane we must now draw the two planes on the same
diagram.
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Here is your Ground Plane, which is horizontal.

A side view of the two together will look like this. It
will be seen that the G.P, and the P.P. are at right-angles
to one another.

From the front the diagram will look like this, and
where the two planes meet, it will be known as the
GROUND LINE.

We now have the G.P. which is the Ground Plane, the
P.P. which is the Picture Plane, the H. for the Horizon,
the H.L. for the Horizon Line which is the Horizon
drawn on the P.P. and the G.L. for where the two planes
meet.

G.L.

Leaving out all shading we have a blank diagram like
this.

DISTANCE OF SPECTATOR
FROM PICTURE PLANE

Perhaps it was noticed that when drawing on the win-
dow with the picce of chalk, that the nearer one stood
to the window, the smaller the representation of an ob-
ject became. The three diagrams above show this but it
is far better to draw again on a window and try it out
for oneself.



DISTANCE OF PICTURE PLANE FROM OBJECT

The position of the Picture Plane also affects the scale
of an object.

From the diagrams above, it can be seen that the
nearer the plane to the object, the larger the represen-
tation will be. In fact if the plane touched the object, the
object would naturally be life-size. Therefore when de-
ciding the scale of your drawing, two things must be
considered: |. The distance of the spectator from the
Picture Plane. 2. The distance of the Picture Plane from
the object.

THE CENTRE OF VISION AND THE EYE
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The point on the Horizon at which you are looking is
known as the CENTRE OF VISION.

This point can be drawn on the Picture Plane. [t will
come on the Horizon Line and will cover up the Centre
of Vision on the real Horizon beyond.

C.\. HORIZON

Perhaps it is easier to understand when drawn from
a higher view-point.

P.P.

From the front it will look like this,

HORIZON m

HORIZON LINE ©

wme
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5160 cm

G.L

We now have three points
1.The EYE
2. The C.V.on the H.L.
3. The C.V.on the H.

57150 cm

GROUND LINE

The diagram appears like this from the front, and
without the circles it will look like the diagram below.

57150 cm

G.L

Thus we have one dot representing three points. Be-
cause the diagram now shows the height of the Eye only
and not its distance from the Picture Plane, somehow
we must show it in another way and this is done by hav-
ing a separate point for the Eye on the Picture Plane.



REPRESENTING THE EYE BY POINT E.
ON THE PICTURE PLANE

This diagram drawn from the side shows the Eye of
the spectator 150 cm (5 ft) above the Ground Plane and
330 em (11 ft) in front of the Picture Plane, measured
from the C.V. to the eye.

The line drawn from the E.ye to the C.V. on the Hori-
zon is known as the CENTRAL VISUAL RAY. It cuts
the H.L. on the P.P. at the C.V.

11°/330 cm

E .

With the C.V. as a centre and the distance to the Eye
as a radius, imagine an arc is made to meet a line drawn
vertically down the Picture Plane from the C.V. This new
point E. will represent the Eye.

B V. H.L.

o c.
\ G.L

It will be seen that points on the Horizon when drawn
on the Horizon Line still make the same angle at the

Just as the C.V. on the P.P. came in front of the C.V.
on the Horizon, so the drawing of these points will also
come in front of the real ones when seen from the spec-
tator’s view-point.

The reason we are going to so much trouble to get
point E. on the Picture Plane is because we shall use this
point to measure directional angles with a protractor.

HORIZON LINE

GROUND LINE

Another way of putting point E. on the Picture Plane
would be to use the H.L. as a hinge and double down the
line to point E.  These lines instead of coming straight
towards you, will now be on the Picture Plane.

The view from the side will look like this,
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and from the front like this. The point to represent the
Eye will be marked with an E.

C.VR.
H.L

45

The diagram shows the new position of E. with an
arbitrary angle of 45° marked at it. Note the angles in
this diagram drawn from the side are shown in per-
spective and cannot be measured with a protractor, but
when viewed from the front, they are actually 90° and
45° respectively.

G.L

Leaving out all shading, the Picture Plane from the
front will look like this and we have now reached the
basic diagram on which perspective drawings will be
made.



VANISHING POINTS

Lines receding into the distance appear to get nearer
and nearer together until they finally merge into one
point. This does not often happen in real scenes, per-
haps on a long Roman road or between railway lines,
but all real short lines are part of long imaginary lines,
and these short lines also tend to get nearer together as
they go away from the spectator.

Where lines parallel to one another appear Lo converge
on the horizon. the point at which this happens is known
as a VANISHING POINT.

All lines parallel to one another and receding from the
spectator will have their own “vanishing’ point on the
horizon, and these points can be marked on the Picture
Plane in the same way as the Centre of Vision was
marked.

Actually the C.V. acts as a vanishing point for all lines
receding directly away at right-angles with the Picture
Plane.

Often the vanishing points are concealed behind build-
ings or other hazards. but nevertheless they can still be
found and drawn on the Picture Plane.
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This drawing shows a long straight road with the sides
appearing to meet at a point on the horizon.

An interior made up of short lines which appear to
meet on the Eye-level.

A street with the distant Vanishing Point hidden by
buildings,

*

POINTS TOUCHING THE PICTURE PLANE
Examples

H.L C.v.
57150 cm
e St L1
A
12'/360 em
o —— I-
E

1. Height of Eye 150cm (5 ft).

Distance from Picture Plane 360 em (12 ft).

To find point A which touches the Ground Line at a
point 60 ¢m (2 ft) to the right of the spectator.

Use a convenient scale and draw the basic diagram in
this order.

Draw the Horizon Line a little more than360 cm (12 ft)
above the lower edge of the paper, using a T-square. Mark
the centre of vision about the centre of the H.L. Draw the
Ground Line 150 cm (5 ft) below the H.L. also with a
T-square. From the C.V. draw down the distance to point
E., in this case 360 cm (12 ft) using a set-square.

Point A is found by measuring 60 cm (2 ft) along the
G.L. to the right of the spectator with a ruler.
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H.L C.v,

57150 cm

12°/360 cm

E.

2. A line taken back to the C.V. from A will represent
a line 60 ¢cm (2 ft) to the right continuing to the Horizon.

H.L

12°/360 cm

~ 3.
E
3. To find point B which touches the Ground Line at
a point 90 cm (3 ft) to the left of the spectator,
Point B is found in the same manner as point A, only
this time measure 90 cm (3 ft) to the left, again using a
ruler along the G.L.
From point B a line is taken back to the C.V. and
what we now have could represent a straight path 150 cm
(5 ft) wide, and disappearing over the Horizon.

Here we have a wide road which is level for part
of the way, and then disappears over the brow of a
hill.



POINTS BEYOND THE PICTURE PLANE

H.L

/150 em

G.L

100 cm

E.

It will now have been observed how much smaller
things appear when they are further away. The two
squares shown in this diagram are of equal area. This
means that we can use a ruler for measuring on the Pic-

V.P. 457

“H.L.

V.P. 45°

Low

VP

45" 5.

E.
5. Here a 180 cm (6 ft) square has been divided up into
smaller squares, equal to one another. This has been done
by taking lines back to the C.V. from equal measurements
along the G.L. Where these receding lines cut the diagonal
line, lines are drawn parallel to the G.L., thus making
the 36 smaller squares.

45 C.V. H.L

Al
4. If we could draw squares on the G.P. knowing the
length of the side touching the P.P. then we would also
know the length of the receding sides.

Mark off point A, 90 ¢m (3 ft) to the left of the specta-
tor and B, 90 cm (3 ft) to the right and take lines from A
and from B back to the C.V. Measure angles of 45° at
point E. to the left and right and produce the lines to
meet the H.L., thus finding the V.P.’s 45° for all lines
which recede from the P.P. at this angle.

Take B back to the left V.P. 45° and where it crosses
the line from A to the C.V. will be point D, a far corner
of the square. A line parallel to AB at D will give point
F where it cuts the line from B to the C.V. Thus the
square is complete, and the far line DF is 180 c¢m (6 ft)
long, and also the receding lines AD and BF.

HEIGHTS TOUCHING THE PICTURE PLANE

H.L C.V,

3/90cm
57150 em

G.L

12'/360 cm

E.

8. Just as actual measurements were taken along the
G.L., lines taken up the P.P. can also be measured with
a ruler.

At point A which is 60 cm (2 ft) to the right, we have a

45°

7. To find a point D which is 90 cm (3 ft) to the left of
the spectator and 120 cm (4 ft) beyond the P.P.

Measure 90 cm (3 ft) to the left along the G.L. to find
point A. Take a line back from A to the C.V. From A
measure 120 em (4 ft) along the G.L. towards the right,
and from this point B go back to the V.P. 45° on the left.
Where these lines cross is the point required.

1143

30 em

; : 120 ight i
ture Plane only. Anything else must either be measured f120em lé?;gll;ltph;le of 9‘_’ em (3 f1). l}{ea?ure 1h iﬂ.cm ¢ ﬂ,) up
by taking it back from the P.P. or alternatively bringing J' sFs #1980, point A, and tus will b the height sequiced.
it forward to touch the P.P.
81240 cm fh
V.P.45° ML C.V. T
E. 5'/160 em
6. There is no need for the square to lie actually in front
of the spectator. Here a 150 ¢cm (5 f1) square has the near &L l
o F corner 60 cm (2 ft) to the left of the spectator.
5'/150 cm 1208 ST
V.P. 45° c.V. H.L V.P. 45°
G.L oK
A 8 F -~
V4 12'/360 em
104300 cm o 5'/150 cm
J{ a5 | e — ] ~ 9%
A

9. Point A is 60 cm (2 ft) to the left, point B is 90 em
(3 ft) to the left, both points touching the P.P, at the G.L.
Height lines of 90 cm (3 ft) have been erected at these
points and lines taken back to the C.V. Thus we have
drawn a wall of 30 cm (1 ft) thick receding into the far
distance.

Sketch of wall



HEIGHTS BEYOND THE PICTURE PLANE

. -[ 67180 cm
H.L CV...-|
1 -
5'/150 s
[ cm o,
.t
G.L R
B
11%' /360 em
v 10.
E

10. Suppose we need a height of 180 cm (6 ft) at point D
which is beyond the P.P. We cannot measure this with a
ruler but we can measure the height up the Picture Plane,
From the C.V. bring D forward along the G.P. to touch
the P.P. at B on the Ground Line. Erect the 180 cm (6 ft)
at point B with a ruler and from this height take a line
back to the C.V. Any vertical line taken up between these
two horizontal lines will be 180 cm (6 ft) high, therefore
erect the line at D as required.

25'/750em  EL or M,
g

B GL

60'/1800 em

il

E.

11. If we change the scale we can measure 150 cm (5 1)
wide pavements by using the Ground Line, and even erect
a few buildings to make the diagram into a scene. You
are now viewing the scene from a height of 750 cm (25 1),
and are looking down on the flat roof of the two-storey
house.

H.L /
HEIGHT LINE
Py
V.P, 45* EL
G.L
e
Where the height required is equal to a length as in
this diagram, it could be drawn by turning up the length
at the appropriate spot.
V.P. 45 H.L. 64180 cen [ ~TV VP45 |
T. *
| ! [ 1
54150 .cm 14. Height of Eye 180 cm (6 f1).
L —= Distance from P.P. 300 ¢m (10 f1).
l G.L _,—"‘ A 360 cm (12 ft) square lies on the Ground Plane with
E 8 inverted corners of 60 cm (2 ft) each. The near side of the
14ig b square is parallel to the P.P. and lies 60 cm (2 ft) beyond.
N A A 12.

12. A transparent box, 120 x 120 x 180 cm (4 ft x
4ft x 6 1) lies immediately in front of the spectator with
vne side touching the Ground Line. Draw the square base
and take a height line up at point B with a ruler. A line
taken back from F to the C.V. gives one edge and hori-
zontal lines from this top edge are taken across parallel
with the G.L. to give the other side. Vertical lines drawn

up from the plan will complete the box.

AN
. Y
T <
o B kY .
7 77 v R
A S L, T V0 G.L
% .
\\ //
.
~ 7
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;
N
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a5 o TaE 13.

E
13. A box construction can soon turn into the interior
of a room, and by taking measurements along the
Ground Line and up the Picture Plane details may be
added.
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than one and a half times the height away in order to
avoid distortion. See page 71.



V.P. 45" E.L

V.P. 45°

N

DRAWING A TABLE AND CHAIR
FROM PLANS AND ELEVATIONS

WK
15. Height of Eye 105 c¢m (3 ft 6 in.).
Distance from P.P. 150 cm (5 ft).

1

I

G.L

/150 em

) /1
a LONG ELEVATION OF TABLE o
|
|
I
I

Point A is 15 cm (6 in.) to the left of the spectator,
and 15 em (6 in.) beyond the P.P, '

The measurements of the long side of the table have |
been marked along the G.L. from A’ between D and F.
and taken back to the C.V.

The Height Line is at point D.

The left-hand V.P. 45° has been used for the side

measurements of the table.
|

45*

— i ——— ey

T T Ty

'l_jlHUIIIIMI|llﬂffﬂfﬂﬂﬂﬂﬂlUl[ﬂ|Illﬂ\lﬂﬂllﬂﬂﬂﬂlﬂﬂﬂllllﬁ{ll
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AN s

SIDE ELEVATION OF TABLE B
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PLAN OF TABLE

!

Points PRTUV are taken from the plan of the chair
and marked off along the G.L. from P. Height lines are
also erected at these points.

The right-hand V.P. 45° has been used for the front
and back chair measurements on the Ground Plane.

PLAN OF CHAIR
with position by the side of the table

15.

FRONT ELEVATION OF CHAIR




DESIGNING A TOWER ON A SQUARE PLAN

16. Before starting a drawing choose a scale which is to
be used throughout. This may depend on the size of the
sheet of paper, a centimeter or an inch may represent
what you will; and although the square here is given as
180 em (6 ft), it could easily be 1800 c¢m (60 ft) instead.
One to thirty, or half an inch to one foot may be a con-
venient scale for the drawing.

Height of Eye 180 cm (6 ft).

Distance from P.P. 300 cm (10 ft).

The 180 cm (6 ft) square plan of the tower lies on the
Ground Plane immediately in front of the spectator. The
side CD is parallel to the Picture Plane and lies 120 cm
(4 ft) beyond.

First draw the basic diagram, i.e. the HL,, G.L,CV.,
point E, and the V.P.s for 45°, Keep the position of
point E. well down on the paper because the construc-
tion of the height of the tower will come above the Hori-
zon Line.

Mark off 90 em (3 ft) either side of the spectator on
the G.L., thus finding points A and B. From A and B take
lines back to the C.V.

From A along the G.L., mark off 120 cm (4 ft) towards
the right and take a line back to the left-hand V.P. 45°
cutting the line from A to the C.V. at point C,

From C draw a line parallel to the G.L. towards the
right, with a T-square, cutting the line from B to the
C.V. at D.

From D take a line back towards the left-hand V.P.
457, cutting the line from A to the C.V. at F.

From F draw a line towards the right, parallel with
the G.L., cutting the line from B to the C.V. at G.

CDGF is the plan of the required tower. The inside
square is constructed by using the diagonals.

NOTE. In order to avoid a maze of lines some of the
pages have been designed on a ‘lift-up' principle, the
construction lines being on one side of the paper, and
eventually leading to the finished drawing on the re-
verse side. When the page is lifted towards the light, the
drawings coincide.

V.P. 45° H.L. V.P. 45
6'/180 cm
10°/300 cm
G.L
- 2
A lift-up page



13'/390 em

/

Hl 9270 em

VP, 45 H.L

The second stage is to erect the height lines.

As this is a ‘hold towards the light’ page, the plan we
have just drawn will be seen showing through the paper,
but you, of course, will continue your drawing on the
same sheet, i.e. you will raise the height lines on the plan
in perspective.

Actual heights must be measured on the Picture Plane
with a ruler. Mark the first measurement of 270 cm (9 ft)
vertically (rom A, using a T-square and set-square. This
height on the diagram is marked H.

From H take a line back to the C.V. A vertical line
up from point C cuts this at point J.

From J draw a line parallel to the G.L. which will cut
a vertical line up from D at point K.

Take lines back to the C.V. from J and also from K.

A vertical up from F cuts the line from J to the C.V.
at N.

A vertical up from G cuts the line from K to the C.V.
at M.

JKMN is the first floor of the tower.

The inner square is drawn by taking lines up from the
G.P. and using the diagonal line to the V.P. 45°,

On this inner square, lines of 120 cm (4 ft) have been
erected in order to continue the tower upwards. Dotted
lines show the construction. The original height line at
A is used and a line from the tip of this to the C.V. gives
points Q and P.

A diagonal from Q to the V.P. 45° gives point R.

A lift-up page




From the plan below, it will be seen that an octagon
with sides of equal length has been constructed within
the square,

In order to do this, angles of 45° were measured at the
centre because 360° divided by B, equals 45°,

From the octagon dotted lines are taken to cut the
square between points T and U, on the plan.

To put the octagon into perspective and to avoid a
maze of lines, a second *Ground Line® has been drawn at
the Height Line of 390 ¢m (13 ft).

Maturally, as this line touches the Picture Plane, meas-
urements may be taken along it with a ruler. The reced-
ing sides of the square are brought forward to touch this
new ‘Ground Line’ and measurements taken from the
plan between T and U are marked off along it.

Lines are taken back to the C.V. from these points.

The dotted diagonal line shows where lines are drawn
across parallel to the G.L.

Four sides of the octagon will return to their respec-
tive V.P.’s 45°.

Turn the page upside-down if you wish.

13'/390 em

Second 'GROUND LINE'

— ]

~ V.P. 45"

c.v.

G.L

_14_
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THE COMPLETED TOWER

Gradually the feeling that you are shut in behind the
Picture Plane disappears, and you find that you are de-
signing or sketching on a Ground Plane receding into
the distance. You are working in the third dimension in
a most satisfying way on a flat sheet of paper.

The use of point E. may often be dispensed with,
providing you are far enough away for a square in the
foreground to be a square and not a receding elongated
rectangle. A V.P. 45° may be a necessary check for a
first point, in order to find the diagonal through which
parallel lines to the Ground Line will be drawn on the
Ground Plane,



EYE-LEVEL OF SPECTATOR

A STAGE SET

17. A school platform has been measured and found
to be 480 cm (16 ft) wide and 300 cm (10 ft) deep.

By drawing a Ground Line of 16 units long and by
taking a diagonal line to the V.P. 45°, the receding plat-
form is divided into 10 squares deep. These squares are

used for designing the plan of the stage-set and a height
line erected.

30 cm (1 ft) has been allowed between the stage scenery
and the wall, enough for a child to squeeze through, but
should a wider space be necessary to take lights, etc;
then build the set at numbers 2 and 14 on the G.L. in-
stead. This will allow a depth of 60 cm (2 ft) and similarly
along the back.
The scene through the windows has been painted on a
backcloth fixed to the wall of the school hall. Providing

3
;oS

7

HORIZON LINE FOR BACKCLOTH

you think of the scale, any scene whatever may be de-
ROOM CEILING picted in this simple manner. r-
!
STAGE-SET
7_\ W\ . / P i
\I_ // ‘|.\\ \\ \ g \
T S T = V.P, 45°

%

7

N\

\

17.

A lift-up page



SCENERY BASED ON THE PLAN OVERLEAF

A lift-up page
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1 LAYING OUT A GARDEN
1 18. In order to visualize a garden, measure up the
| | 5| plot and using squared paper, decide on a scale. Even
T ™ on a small plot, wide paths look better than narrow
# 4/120cm  PLAN ones.

To make a perspective representation of the finished
design, mark off squares along the Ground Line and
use a diagonal line for the depth of the receding sides.

Every now and again a new horizontal line can be taken
for length measurements in place of the Ground Line
(see points D and F.) This prevents the squares from be-
ing measured off the paper.

By counting the squares on the small squared diagram
and plotting points, the curves are drawn, and the posi-
tions for trees and bushes indicated.

A lift-up page



Heights are erected by turning up the width of a
square at the appropriate point. In this diagram the
length of any square turned up at right angles will give
a height of 120 cm (4 ft). By holding this page towards
the light, the plan will be shown shining through the paper.
The tones give a feeling of depth as so far we have not
learnt how to cast shadows.

A lift-up page
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AN UNUSUAL ROOF

19. Given the square plan of a house and two elevations.
The plan is drawn in perspective using the C.V. and the
V.P. 45° for the diagonal line. Vertical lines taken up
from the squares on the Ground Plan will give the roof
edge. Small numbers indicate the lines joining 1 to | etc.
The far corner of the roof is the same height as that at
A. This roof is known as a Hyperbolic Paraboloid, but any
curves may be drawn by taking verticals up from the
Ground Plan in the same way.
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CURVES

20. Height of Eye 180 em (6 ft).

Distance from P.P. 300 cm (10 ft).

A 360 cm (12 ft) square lies on the G.P, paralle]l with the
PP. and 90 em (3 ft) beyond. A circle is constructed
within the square,

In order to draw a circle a plan must first be drawn.
A quarter of a circle is sufficient in order to draw a
diagonal line to cut the circumference of the circle. At
P draw lines to cut the square parallel to the sides of the
square, thus giving a short length AD.

This length AD is then marked on the G.L. from point
A on the G.L. towards the right, and a line from D taken
back to the C.V. cutting the diagonals of the square at
two new points. Similarly the length FB can be marked
along the G.L. equal to AD, and a line taken back to
the C.V. from F, thus giving two more points for the
circumference of the circle which can now be sketched
in.

C.V. H.L
4S8 S g
| i \ T0 v.p.as 7
1 A i N /
i I ) i r .,/.,.,
- 7
‘ *=
[ 17 93 At
1 T
/AN | 4
Y=l S e
WEZIN
21,

V.P. 45 H.L C.V. V.P. 45"
\ v
/ 6'/180 em
G.L
A ] F B
C
] 10°/300 em
L p =
20. g

Sketch based on diagram 21.

r

22. The plan is given for the curved fagade of a block
of flats. The point E. is 1'4 times the height of the
block away. Lines from the plan have been taken up to
touch the G.L. and then taken back to the C.V.

Points where the curves intersect have been marked
on the line AB. To avoid a confusion of lines, the meas-
urements along AB have been marked at FG on the
Ground Line and taken back to the right-hand V.P. 45°
Where these cross the lines from F to the C.V. at H" and
G', lines are drawn parallel to the G.L. These are
shown by dots.

The line at the top of the drawing marked MN also
touches the P.P. and can be used as a further check.
Points G2, H2, and F2 have been taken down to the
V.P. 45°, and parallel lines taken across in the same
manner.

0=

ok
33®

H

45'/1350 cm

PLAN OF CURVED FACADE

_21_
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22.



A SPIRAL STAIRCASE
23. Height of Eye 165 cm (5% ft).
Distance from P.P. 300 cm (10 ft).

The stairs ascend around a column at equal angles
from the centre of the column. The plan on the Ground
Plane shows one complete revolution consisting of 16
steps.

Draw a quarter plan and enclose the circle within a
square. Mark enough construction lines in order to plot
the points on the Ground Plane.

A line from the V.P. 45° through the centre of the
column to touch the G.L. gives point J, at which the
Height Line for the 16 steps has been erected.

Point A on the circumference is brought forward from
the C.V. to touch the G.L., the height of the first step
erected, and taken back to the C.V.  Similarly with B,
only this time the height of two steps is erected, and so
on. Return to the centre of the column for the treads.

V.P, 4%°. - EYE LEVEL

HEIGHT LINE

5%'/165 ecm

10'/300 em

23.

A lift-up page



COMPLETING THE SKETCH

Banisters, etc. are drawn in by using the same height
lines. Any design may be added to the perspective draw-
ing by marking it out on the plan first.

Q

v

_23_



REFLECTIONS IN WATER

The surface of undisturbed water is as the surface of
a mirror, lying in a horizontal plane.

Vertical lines of objects are continued below the sur-
face, and measurements equal to that of the object are
taken, and measured off. Even if the object is a compli-
cated shape, verticals may still be dropped and equal
measurements taken, horizontal lines returning to their
respective Vanishing Points.

Dotted lines show where verticals have been dropped
for more complicated objects.

Vertical objects

TOP OF BANK

: £L.
WATER LEVEL

A plank slanting to one side and parallel to the Picture .
Plane

If the bank has a thickness, this must be taken into
consideration before dropping verticals to the water
level.

The two drawings above show the same scene viewed
from the same position, but from a different Eye-level,
This may be necessary as a background to a story or a
== film-strip. Given plans and elevations, numerous views above, note that the lines not parallel to the Picture

= — may be chosen and put into perspective without the need Plane do not vanish to the C.V.  Thisleads us on to the
A post slanting away from spectator of building a model. next section,

Although we can cast reflections for the two
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ANGULAR PERSPECTIVE

Until now, all our objects to be put into perspective
have had some part parallel or at right-angles to the
Ground Line, Therefore it has always been possible to
take their actual measurements along the Ground Line
or up the Picture Plane.

Even if a square should lie on the Ground Plane in
such a position that the sides vanish towards the V.P.'s
45°, one of the diagonals of the square will be parallel
to the Ground Line and we can measure this instead.

This diagram shows the spectator looking at such a

square on the Ground Plane.

Here the square is drawn on the Picture Plane as seen

from the side.

V.P. 45"

V.P. 45" H.L C.v. V.P.45%

[~~~

G.L

45 45"

The diagram shows a square lying on the G.P, with
sides vanishing towards the V.P.'s 45°. It will be seen
from the plan that one of the diagonals of the square
is paralle] to the G.L. and the other diagonal vanishes to
the C.V.

By marking the length of the diagonal along the G.L.
with a ruler, and marking off its distance beyond the
G.L., the square can be drawn in the usual manner,

V.P. 45" H.L C.V. V.P, 45"

Should the square lie slightly to the left or to the right
of the spectator, i.e. the C.V.R., the diagonal will still
be parallel to the Ground Line.

V.P. 45" H.L C.V. V.P. 45"

Here the square is drawn on the Picture Plane as seen

from the front.

45" 45"

And when the square lies beyond the Picture Plane,
the same method can be used.

_25_

However, there comes a time when a square will lie
in such a position that neither the sides nor diagonals
are parallel to the Ground Line, and when this is the
case, some other method of drawing the square in per-
spective will have to be devised. MNaturally a diagonal
lying in the position of that in the above diagram can-
not be measured with a ruler along the Ground Line.

V.P. 45" C.V. H.L.
4
Y \ G.L
o1 3 4 5
a5 éds'
You will ber that to distances along

lines which vanished towards the C.V., the distances
were measured along the G.L. and then taken back to a
V.P. 45°, cutting the line at the required places.

p 45" C.v. H.L V.P. 45"
i\z
T 203 -

Instead of measuring the angles 45° at point E. we
could have obtained the V.P.’s 45° by taking the distance
from the C.V. to point E. and describing a semi-circle
with the C.V. as a centre, thus cutting the H.L. in twe
places. These points are the V.P.'s 45°, (By geometry,
the angle in a semi-circle is a right-angle.)




G.L

57150 cm

As the V.P.’s 45° are used for measuring the distances
along lines vanishing towards the C.V., it could be said
that the V.P.s 45° are the Measuring Points for lines
when the C.V. is their Vanishing Point.

Therefore to measure distances along a line vanishing
to a V.P. we have found the Measuring Point by taking
the distance from thé V.P. to point E., and with the V.P.
as a centre, we have described an arc to cut the HL.
This is the MEASURING POINT.

The C.V. is the only Vanishing Point which has a
Measuring Point on either side of it. If the line is on the
left of the C.V.R. it is usual to use the left-hand M.P.
and if on the right then the right-hand M.P. is used.

To find a Measuring Point for a Vanishing Point, take
the distance of the V.P. to point E., and with the V.P.
as a centre describe an arc to cut the line containing the
Vanishing Point, and where it cuts will be the Measuring
Point required.

8'7240 cm

V.P. 307

Examples.

V.P. 45" H.L C.V.

fl =L
24. With height of Eye 150 ¢m (5 ft) and distance from
P.P. 240 cm (8 ft), a line vanishes towards the left V.P.
45°. This line touches the G.L. at a point 30 cm (1 ft) to
the right of the spectator. To measure 90 cm (3 ft) along
this line, first find the M.P,

Take the distance from the left V.P. 45° to E. and with
this V.P. as a centre, describe an arc to cut the H.L.
Where it cuts is the M.P. 45° for the left V.P. 45°.

From A measure 90 cm (3 ft) along the G.L. towards
the left, and take these measurements back to the M.P.
45°, thus cutting the line at the required places. The point
B is 90 ¢m (3 ft) along the line in perspective, and not
measured by putting a ruler against it.

H. L

cV. wm

97270 em /

15,

V.P. 80" M.P. 30"

We can now return to the diagram where the diagonal

was not parallel to the Ground Line. The square has
been put into perspective by using the M.P.'s for the
V.P's.

Squares or rectangles on the Ground Plane can now
be drawn in whatever direction we wish. Be sure that
you always return to the V.P. you came from, and re-
member that to find an M.P. the point E. must always
be used.

PLAN

25. Height of Eye 150 cm (5 ft).
Distance from P.P. 270 cm (9 ft).

A line AB vanishes towards the left at an angle of 30°
with the P.P. Point A touches the G.L. at 30 cm (1 ft) to
the left of the spectator. The line AB is to be divided into
five equal parts of 30 ¢cm (1 ft) each.

At E. measure 30° with a protractor to find the V.P.
30° on the H.L. ~ With this V.P. as a centre and with
radius from this point to E., describe an arc cutting the
H.L. at a point which will be the M.P. 30°.

From A measure the 150 c¢cm (5 ft) along the G.L.
towards the left, and take these five points back to the
M.P. 30°. The line AB is now cut into five equal parts.

_26_

871200 cm
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HEIGHT LINE

4 26.

26. Here the row of houses of equal widths goes to-
wards the left V.P. 45°, Measurements have been taken
along the G.L. and the dotted lines show these return-
ing to the M.P. 45°,

H.L

V.P. 307

27. A square with sides of 150 cm (5 ft) lies on the G.P.
40 cm (1 ft 4 in.) to the right of spectator and 50 cm
(1 ft 8 in.) beyond the P.P. Find this first point by using
the C.V., and the V.P. 45°. The sides of the square vanish
to the left V.P. 60° and the right V.P. 30°. Each M.P.
is used for dividing the square into 25 squares.

M
HEIGHT LINE

28.

28. Height lines can be taken at any convenient place
along the Ground Line and a vertical erected. Here the
V.P. 60 has been brought forward from the back of the
building to meet the G.L., a Height Line erected and the
top taken back to the same V.P. 60°,




29. Height of Eye 150 cm (5 ft).
Distance from P.P. 300 ¢cm (10 ft).

ABDF is a 120 cm (4 ft) square lying on the G.P, with near
cormer A 35 cm (1 ft 2 in.) to the right of spectator, and
65 cm (2 ft 2 in.) beyond the P.P. The side AB vanishes to

Find A in the usual manner, and from A take lines to

With the V.P.’s as centres and the distances to point
E. as radii, describe arcs to cut the H.L., thus giving

(Note the right-hand V.P. has its M.P. on the left of
the C.V., and the left-hand V.P. has its M.P. on the

To measure along AF, come foryard through A from
the right-hand M.P. to meet the G.L. at J.
From J measure the 120 cm (4 ft) required, along the

From K return to the same M.P. 45° cutting the line
from A to the left-hand V.P. 45° at point F. Thus AF
equals JK. From F vanish to the right V.P. 45°,

Do the same again for the other side, i.e. bring A to
the front from the M.P. 45° for the right-hand V.P.,

From M measure 120 cm (4 ft) along the G.L. to N.
From N return to the same M.P. cutting the line from A

From B vanish to the left-hand V.P., cutting the line
from F to the other V.P. at D.
Thus the square ABDF is complete.

V.P. 45" H.L. M.P. 45 C.V. M.P. 45° V.P. 45"
b < 7
the right at 45°.
57150 cm the V.P.’s 45°.
the M.P.’s required.
- 2 2 z g - . right.)
]| G.L. to point K.
10°/300
cm \ J
\\ /
SN /
A F,
touching the G.L. at M,
45" 45"
~
E. to the V.P. at B.
29.
V.P. 30" H.L V.P. 45" M.P. 60° c.v. M.F. 30" V.P. 80"

57150 cm

H [ M N

10°/300 em

/
NOTE. Compare these two diagrams with those on the . 5/
opposite page, and it will be seen why AB is equal to N 4
MN. S

80"

1 "
E

30.

_27_

30. Height of Eye 150 cm (5 ft).
Distance from P.P. 300 ¢m (10 ft).

A 120 cm (4 ft) square lies on the G.P. with near
comer A 45 cm (1% ft) to the left of the spectator and
30 cm (1 ft) beyond the PP, AF vanishes at 30° to the
left and AB at 60° to the right.

Draw the square in the same manner as before, but
using the M.P. 30° for the V.P. 30°, and the M.P. 60°
for the V.P. 60°.

To erect a wall along the far side of the square, bring
the line DF forward from the V.P. 60° to touch the G.L.
at point H. At H erect a height line of 120 ¢m (4 ft), and
take this height back to the right V.P. 60°.

As in Parallel Perspective, this will give the length of
the entire wall, therefore at FD erect the section of the
wall required.



A GEOMETRIC PROOF FOR A
MEASURING POINT
31. Height of Eye 150 cm (5 ft).
Distance from P.P. 300 ¢m (10 f1). ELAN
The plan is given of an isosceles triangle CNB lying on
the Ground Plane. The angle NCB is 45°, the line MA
is parallel to the base NB. The apex C touches the G.L. at
a point 30 cm (1 ft) to the left of the spectator, CN touches
the G.L., and CB vanishes towards the right at 45°,
The base angles of an isosceles triangle are equal,
therefore 180° -45° equals 1357, so these angles will
be 67%° each,

H.L V.P. 87%°

V.P. 457

57180 cm

H.L  V.P.ET%"

M

M.P. 45"

As MA is parallel to NB, it follows that AB is equal

to MN, by geometry, therefore by using the V.P. 6714°

we have cut off required distances along a line vanish-

ing to the V.P, 45°, G.L.
Find point C, measure CMN along the G.L. towards

the right, take lines from M and N back to the V.P.

67%4°, cutting the line from C to the V.P. 45° at A

and B.

45"

45°

PROOF

B7%"

45%

PERSPECTIVE VIEW 107300 6m

3L ~

H.L V.P. B0'L

C.V: V.P.6O°R

32. Height of Eye 150 cm (5 ft).
Distance from P.P, 300 cm (10 ft).
An equilateral triangle CNB lies on the G.P. with apex
C touching the G.L. at 60 cm (2 ft) to the left of spectator.
CN touches the G.L., therefore as all the angles of the
triangle are 60° each, CB vanishes to the right-hand V.P.
607, and the base NB to the left-hand V.P. 60°,

MA is parallel to NB, therefore AB is equal to MN, PLAN
and again we have cut off required distances along a line
vanishing to the V.P. 60° by using the other V.P. 60°.

V.P. 30 H.L

V.P. 60"

51150 em

C.V.

V.P. 60"

MNotice in example 31, the distance between the V.P.
45° and E. is equal to the distance between V.P. 45" and
the V.P. 6714°.

M.P. 60"

In example 32, the distance between V.P. 60" R to E.
equals the distance between V.P, 60° R and V.P. 60° L.

In these examples, the V.P. 6714° and the V.P. 60" L
were both used as Measuring Points. Therefore to find
the M.P. for a V.P., take the distance from the V.P. to E.
and with the V.P. as centre, describe an arc cutting the
H.L. This point will be the M.P. required.

PROOF

30

_28_

10°/300 cm

PERSPECTIVE VIEW

32.
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A WRITING DESK FROM PLAN
AND ELEVATIONS

33. Height of Eye 90 cm (3 ft).
Distance from P.P. 132 cm (4 ft 4% in.).

The front of the desk vanishes towards the right at
30°, and the sides at 60° to the left.

Point A is 40 cm (1 ft 4 in.) to the right of spectator,
and 20 ¢cm (8 in.) beyond the P.P.

First find point A, by using the V.P. 45°. Take lines
back to the V.P. 60° and the V.P. 30°, and find the
M.P.s for these V.P.'s. Bring A forward to the G.L. from
each M.P.

Take lines up from the plan to the G.L., and return
the front measurements to the M.P. 30%, and the side
measurements to the M.P. 60°, cutting the lines from A
to the V.P.'s and the lines from B to the V.P.'s.

A line from the V.P. 30° forward through A to touch
the G.L. gives point H for the Height Line for the top
of the desk.

A line forward from the V.P. 30° through B will give
Height Line at J for drawers, etc.

132em

SIDE ELEVATION

FRONT ELEVATION

_29_

PLAN

33.




AN ARCHED BUILDING CONSTRUCTED
IN FOUR STAGES

34. Height of Eye 210 ¢m (7 ft).

Distance from P.P. 420 cm (14 ft).

The plan of nine 90 cm (3 ft) square piers is shown on
the Ground Plane in perspective. Each pier is 240 ¢cm
(8 ft) apart and their sides vanish to the V.P."s 45°. Point
A touches the G.L. at a point 90 cm (3 ft) to the left of
the spectator. By drawing the diagonals of the piers paral-
lel to the Picture Plane, extra lines have been avoided.

v.P. a5 H.L. M.P. 45°
\ ““"\:-.
=== NS
— s ~
\ B THe e
— =~
c
A

=
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SCALE PLAN

3'/80 em et

<
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TO POINT E.
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A lift-up page



WP 45"

The Height Line is erected at point A. AJ is 330 cm
(11 ft), AH is 450 cm (15 ft). A diagram showing the ele-
vation of an arch is drawn in order that the diagonal lines
of the square containing the arch can be found. These are
necessary for plotting the points K and L which are found
by using the point M on the plan marked down from H
on the Height Line. NM on plan equals HM on Height
Line. MQ on plan equals MJ on Height Line.

ELEVATION OF ARCH

_31_



Details have been added by dividing each pier into
four smaller piers and smaller arches drawn. This is to
show what can be done with a simple plan.

P PLAN OF PIER

PICTURE PLANE

TO POINT E.

e o

_32_



A lift-up page
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THE FINISHED ARCHES

Here the drawing has been sketched in, and the con-
struction lines omitted. These four pages of the arched
building are on the ‘hold towards the light’ principle, but

naturally your drawing would be on one sheet of paper
only.



HEIGHT LINE 7}
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THESE DOTTED LINES
GO TO THE M.P. 30°

A HOUSE

35. Height of Eye 150 ¢m (5 ft).
Distance from P.P. 1320 cm (44 ft).

The plan of this house touches the Picture Plane at
point A. One side of the house vanishes at 60° towards
the right, and the other at 30° towards the left.

Measurements are taken from the plan and this is
drawn in perspective on the Ground Plane, marking off
the various points on the G.L. and using the respective
M.P.s for the V.P.’s. The Height Line is erected at point
A, touching the P.P., on which vertical measurements
have been taken.

The ridge line for the far roof is found at point J on
the G.L. and taken back to the M.P. 607, up the house,
across the roof and along.

“\ﬂ?. v
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THESE DOTTED LINES
GO TO THE M. P, 60°

TO POINT E.
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ELEVATION OF GABLE END

A Lift sim s
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c

PLAN OF STEPS

When the drawing of the bare outline of the house is
finished, details can be added as desired. Supposing the
house was one to be altered or redesigned, a complete
effect can be visualized by sketching on the outline draw-
ing. This is so much more useful for a client than a mere
elevation,



A BOAT

elevations.
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36. This is put into perspective by using the plans and
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A FILM-SET
37. As many of these are filmed in the open air, ceilings
must be added to those sets in which interiors are depict-
ed. This is necessary where the scene is a very small
room, with insufficient space for cameras or in scenes
where a built ceiling would dim the lighting effects.
Assume this drawing to be a photograph of a built
set. The Eye-level must be ascertained, and the two Van-
ishing Points found. 37.
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The Vanishing Points are found by following along
the top of the set down to the Horizon, and a Ground
Line marked in order to give the scale. Common sense
must be used, the relative size of a figure being ascer-
tained by the size of a door or a chair.

The step is assumed to be about 18 cm (7 in.) high, and
the bench about 30 cm (1 ft) above. A Height Line is
erected to give the scale of the doorway. This was divided
into six equal parts by using the geometric method of
proportion shown at the side of the diagram.

A semi-circle containing the two V.P.'s will give point
E., not necessarily halfway along the H.L. between the
two.

M.P.'s can be found by using point E.

The roof is drawn by using the V.P.'s. If an old effect
is required, first draw it as new and later sag the beams
where you wish. When the drawing i complete it will he
photographed again.



M.P.45°R H.L

NUT AND BOLT

38. The two nuts rest on the G.P. and vanish towards
the V.P.’s 45°. Measurements are taken from the plan
and elevations in the usual way and marked at the G.L.
and HL. Construction lines are shown on the eleva-
tion which has been placed at the G.L. in order that the
line CH can be used as a Height Line. Similarly with the
distances between A and F.

This need not be such a small item as a nut and bolt,
the same method would be used for drawing part of
some colossal engine.

NOTE. C.V.to E. always equals C.V. to V.P. 45°,
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TO V.P. 45" \

TO V.P. 45°
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Each thread makes one complets ravolution

Each thread makes ones complats revolution
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OBLIQUE PERSPECTIVE

This is a most interesting part in the study of perspec-
tive as it involves uphills and downhills, roofs, etc.
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The first diagram shows a slanting roof receding di-
rectly away from the spectator in an upwards direction,
with the lower edge nearer to the Picture Plane than the
ridge line. This means that the slanting roof lies in an
ASCENDING PLANE.

The far side of this roof has the ridge line nearer to the
Picture Plane than the lower edge. This means that the
roof is slanting downwards and that it lies in a DES-
CENDING PLANE.

These buildings are not parallel to the Picture Plane
and the planes of their roofs recede at various angles.
They are in oblique planes which are neither horizontal
nor vertical to the Picture Plane but even so, their con-
tact with the Picture Plane may be found and required
distances measured along their Vanishing Lines.

If possible, when teaching, take the students for a
walk and point out the doorsteps at the front doors
of the houses which have been built on the side of a hill.
Show how the step itself is level where one treads but
where the step meets the path, it is higher one end than
the other. In other words the path goes either up or
down, making an angle with the level plane.

AT NG .

a

Here the downhill lines are vanishing towards the left-
hand side of the base of the small post on the beach. All
level lines receding from the P.P, are going towards the
small mark on the Horizon immediately above.

The lines on this slight incline vanish to the centre of
the distant arch; the steeper ones are going to the tip of
the flagstaff. The arrows point to the C.V. on the E.L.

A long shop front will also show that the floor inside
is level but the pavement runs downhill at an angle.

Even where there are no buildings it is still possible
to depict a scene in which the ground is not level, and
when drawing from memory or from imagination it is
essential to know where the Vanishing Points should be.
By understanding the following problems it will be pos-
sible to draw a road receding downhill directly away
from you, a thing many a student would like to attempt
in the first lesson on Perspective.

When doing illustrations, it is quite likely that the set-
ting out of a perspective problem with the position of the
Eye below, will never be used again. However, with this
knowledge at the back of one’s mind, an imaginative
drawing will appear more convincing and a reconstruc-
tion of a ruin more realistic.
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Supposing we have a box lying on the Ground Plane
with the sides vanishing at 45° to the left and right. Take
an actual box, the size will not matter, and place a stiff
sheet of paper against the side.

V.P. 45°

G.L

SIDE

45"

Now open the lid slowly. It will be seen that the side
of the lid still touches the sheet of paper, and will go on
touching it however far it is opened.

VP4 H.L

= STa =P

The wider the lid is opened, the farther down the Van-
ishing Point will go. The actual lid is said to lie in a
Descending Plane.

SIDE

G.L
/ SIDE
LB,

45"

This shows that the side of the lid is contained in the
same plane as the side of the box. As the box vanished
to a point 45° to the left, a vertical line drawn down
through this V.P. 45° will contain all the Vanishing
Points for the d