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FOREWORD

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

Perhaps my explanations appear Jong, but they are
easily understoad if you follow each diagram while read-
ing them. The Spectator is you, and when Lhe 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 poimt back, or bring a line forward as the case
may be: in fact you will find thal the word “join" has
nul been used,

This book is intended for the szrious student. and here
may be found the knowledpe which lay behind my book
on “Pictorial Perspective”. This has been described as
“whetting the appetite” and u “lvely introduction 10 the
subject”. Again | have used my “lift-up” idea on many
of the pages because naturally 1 could not eliminate the
lines which lead to the finished drawing.

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

High buildings casting shadows aver their lower
neighbours should interest all would-be town planners,
and the placing of objects to their best advantage makes
a drawing superior 10 a photograph. 1t is most salisfying
after making an outdoor sketch Lo test it at home with a
piece of cotton, and find that the Vanishing Points acto-
ally work, and thal the whole thing i true.

One last word - [ hope you will enjoy the book as
much as T 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 shauld be studied in columns
and not across the page.

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

In this edition the measurements zre given in feet and
inches a5 well as in centimetres. Choose which you prefer
but use the same throughout,

This book uses the approximation that one foot is
equivaient to thirty centimetres,



PARALLEL PERSPECTIVE
THE GROUND PLANE

Emagine that when you are standing on the ground, vhat
Lthe small piece which you are en, is part of a big fAat
plane which has no ending, and is flat as lar away as you
can sge. This flat plane will be known as the GROUND
PLANE,

On this flat plane | have drawn a road, a long straight
raud which goes right away into Lthe far distance, and
appears to get nasrower 2nd narrower until it disappears
where theland meets the sky, known as the HORIZON.

Now, il 1 put you back on your little plece of land,
you would be here like this,

Supposing that you looked at the flatiest, tongest.
straightest road you could find, and thal you held up 2
peacil in front of your face, level with your eyes, you
would see 1hat the pencil exactly covered up the distant
harizon. You would discover that the horizon was on a
level with your eyes, and that it coincided with your
EYE-LEVEL.

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

A smalt 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.

S0 this plane known as the Ground Plage, runs right
away inlo the distance towards the Horizen, and in this
diagram it is the sea.

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

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

CAROUND PR

we shall leave it absolutely blank like this.



THE PICTURE PLANE

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 papef.

When the horizoa is drawn on this plane it will be
known as the HORIZON LINE, ie. 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 arim 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.

Tt is better to shut ane eye while you are doing this,

This diagram, drawn from the side, shows you with
the picce of chalk, the sheet of glass, the distance, and
the tree. The lines are drawn from the speclator’s eye
to the trec, 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.

I

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

and secondly withont the pene, becguse this
imaginary planc has no limit, except that it is vertical
with the ground and continues upwards, sideways, and
even downwards,

_4_

Being a wvertical plane, it means I.hat it will make
right-angles with the Ground Plane, and the two ko~
gether will look like this from the side,

and like this from tiic front,

H.t

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 pow draw the two planes on the same
diagram.

A side view of the two together will look like Lhis. It
will be seen that the G_P, and the P.P. arc af right-angles
to one another,

From Lhe froni the diagram will book like this, and
whete the two planes meet, it will be known as the
GROUND LINE.

We now have the G.P. which is the Ground Plang, the
P.P. which is the Picture Plane, the H. for the Horizon,
the H.L. for the Horizon Line which is lhe Horizon
drawn on the P_P. and the G.L. for whers the two planes
meet.
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Leaving cut 4l shading we have a blank diagram like
this.

DISTANCE OF SPECTATOR
FROM PICTURE PLANE

Perhaps it was noticed thal when drawing on the win-
dow with the piece 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 Lry it out
for oneself.



DHSTANCE OF PICTURE PLANE FROM OBJECT

The posilion of the Picture Plans alsa affects the scale
of an object.

From the diagrams above. it can be seen thut the
nearer Lhe plane to the object, the larger the represen-
tation will be. [n fact if the plane touched the object, the
object would naturally be life-size. Therefore when de-
ciding the scale of your drawing, two Lhings must be
considered; 1. The distance of the spectator from the
Ficture 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 al which you are looking is
known as the CENTRE OF VISION,

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

C.\. HORIZON

Perhaps it is easier to undersiand when drawn from
 higher view-point,

P.P.

G L

From the front it will look like this.

conton 7\

HOGHIZON LINE ©

GROUND LINE

T
/1650 cm

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

/

B'f150em
)

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

57150 tm

&5.L

Thus we have one dot representing three points. Be-
cause the diagram now shows the height of the Eye only
and not ils 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 Plage.



REPRESENTING THE EYE 8Y 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 e¢m (11 ft) in front of the Picture Plane, measured .

from the C.¥, 10 the eye,

The line deawn lrom the Eye to the CV on the Hori-
zon is known as the CENTRAL VISUAL RAY. It cuts
ihe H.L. on the P.P, at the C.¥.

W,

S0cm
gt
30 em

£ -

With the C.V_ as a centre and the distance to the Fye
s a radius, imagine an ar¢ is made 1o meet a line drawn
vertically down the Pictuze Plane from the C.V, This new
point E. will represent the Eye.

B ¥ H.L.

" c

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

Tust 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 enes when seen from the spec-
tatar's view-poinl.

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

HORIZON LINE

GRCUND LiNE

Another way of putting point E. on the Picture Plane
would be to use the H.L. 25 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 wilt look like this,

_7_

N

E

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

>"’
L.W.A.
H.L

C.
T
T

The diagram shows the new posilion of E. with an
arbitrary angle of 45° marked at it. Nate the angles in
this diagram drawn from the side are shown in per-
spective and cannet be measured with a protractor, but
when viewed from the front, they are actually 90° and
45° vespectively.

G.L

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



VANISHING POINTS HL v,

Lines receding into the distance appear Ly gel nearer
and nearer together unlil they finally merge into one
point. This does not often happen in real seenes, per- 51150 em
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 G.L
they go away from the spectator. )
Where lings paralle! to one another 2 ppear to converge
on Lhe horizon, the poinl al which this happens is known
as a VANISHING POINT.
All lines paralle! to one another and receding from the 124360 £m
spectalor will bave their own “vanishing’ poinl on the
harizon, 2ad these points can be marked on the Picture __
Plane in the same way as the Cenire of Vision was ’ . ’ 3.
marked. A street with the distunt Vanishing Point hidden by v E
Actuzlly the C.V. acts as a vanishing point for all lines buildings.
receding directly away a1 right-angles with the Picture 2. A line taken back to the C.V. from A will represent
Flaze. _*_ & line 60 cm (2 1t} to the right continuing to the Horizon.
Often the vanishing points are concealed behind build- v
ings or other hazards, bul nevertheless they can still be LA il
found and drawn on the Picture Plane.
POINTS TOUCHING THE PICTURE PLANE 5'150 cm
Examples \I, 6L
H.L [ AR
121360 cm
5160 cm
g St 1
[} ~ kN
E
3. To find point B which touches the Ground Line at
This drawing shows a long straight road with the sides a point 90 ¢m (2 ft) to the left of the speciator.
appearing to meel at a point on the horizon. 1¥{360 em Point B is found in the same manner as peint A, only
this time measure 90 cm (2 ft) to the teft, again using 2
ruler along the G.L.
From point B a line is taken back to the CV. and
h g — L what we naw have could cepresent a straight path 150 cm

E

t. Height of Eye 15Cem (5 ft).

Distance fram Picture Plane 360 em (12 f1),

To fnd point A whick touches the Ground Line at a
point 60 ¢m (2 fit) 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 than 360 em {12 fi}
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 ¢m {5 ft) below the H.L. also with &
T-square. From the C.V. draw down the distance to point
E...in this case 360 cm (12 f1) using 2 setsquaze. Here we have a wide road which is level for part

An interior made up of short Lines which appear to Point A is found by measuring 60 cm (2 {t} along the of the way, and then disappears over the brow of a
meet on the Eye-level, G.L. 10 the right of the speetatar with a ruler. hill,

{5 f1} wide, and disappearing over the Horizon.

_8_



POINTS BEYOND THE PICTURE FLANE

H.L

V.P. 45

G

10°73

00 cm

It will now have been observed how much smalier
things appear when they are [urther away. The two
squares shown in this diagram are of equal area. This
sneans that we can use a ruler for measuring on the Pic-
ture Plane only. Anything else must either be measured
by taking it back from the P.P. or alternatively bringing
il forward to touch the P.P.

V.P. A H.L C.V.

V.P 45" "H.L £.v.

Y.P. 4% L.V H.L

E.
5. Here 3 130 cm (6 ft) sguare 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 thess receding lines cut the diagonal
line, Hnes are drawn parallel 1o the G.L., thus making
the 36 smaller squares.

LA 3

51160 em

No—_/\,
oo A

004300 em

l

E

4. il 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 ihe receding sides.

Mark off point A, 90 cm (3 ft) to the left of the specta-
tor and B, %0 em (3 f1) to 1he right and take lines from A
and fram B back to the C.V. Measure angles of 45° at
point E. to the left and right and preduce the lines to
meet ke H.L., thus finding the V2.5 45* for gl lines
which recede from the PP, 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 poiat D, a lar comer
of the square. A line parallel to A8 at D will give point
F where it cuts the fine from B to the C.V. Thus the
square Is complete, and the far line GF is 180 cm (6 it)
long. and also the receding lines AD and BF.

G.L

*

-
=
n
[+]

w5 A 6.

6. There is no need for the square 1o lie actually in fronl
of the spectator. Here a 150 cm (5 ft) square has the near
commer 60 cm (2 Mt} to the left of the spectator.

V.P 45 C.¥. M.L,

B/240 cm

HEIGHTS TOUCHING THE PICTURE PLANE

H.L C.Y.
|\ FM0cm
5150 em
G5.L
A
127360 em
8

A

E.

8. Just as aclual measurements were taken along the
G.L., lines taken up the PP, can also be measured with
& ruler.

At point A which is 6( cm (2 1) to the right, we have a
height line of 90 em (3 ft). Measure the 50 cm (3 ft) up
the PP, from point A, and this will be the height required.

5'/1B0 em

57160 cm

121360 ern

~N %

4
& e

13

7. Te find a peint D which is 90 cm (3 ft) te the left of
the spectator and 120 ¢m {4 ft) beyond the PP,

Measure 90 crx (3 ft) to the left along the G.L. to find
point A. Taks a line back from A to the C.V. From A
measure 120 cm {4 {1) 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.

43

30 em

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

Sketch of wall



HEIGHTS BEYOND THE PICTURE PLANE

_. -] 8180 em

H.L v, "

51150 em o,
J. G.L L
B

1141360 em
b 4 10,
E

10. Suppose we need a height of 180 cm (6 fi) at point D
which Is beyond the P.P. We cannot measure this witha
tuler but we can measure the height up the Picture Plare.
From the C.V. bring D) forward along the G.P. to touch
the P.P. at B on the Ground Line. Erect the 120 cm (6 11}
at point B with a ruler and from this height take a line
back to the C V. Any vertical line taken op between these
two horzontal lines will be 180 cm {6 [t) high, therefore
erzct the line at D as required,

25°7150em  EL orH.

&L,

~

Whese the height required s equal to a length as in

this diagram, it could be drawn by turning up the length
at the appropriate spot.

&1180 e

]

HEIGHT LINE

A

601800 cm

11.

W —_—

E

11, If we change the scale we can measure 150 em {5 1)
wide pavements by using the Ground Line, and #ven erpet
a few buildings to make the diggram inte a sceng. Yoo
are now viewing the scene from a height of 750 cm (25 ft),
and are locking down on the flat roof of the two-storey
heuse.

™ A A 12

E2. A transparent box. 120 ¥ 120 x 180 om {4 ft x
4l % 6 1) lies immediztely in front of the spectator with
une side louching the Ground Line. Draw the square base
and take a height Line up at point B with a rulez. 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 complkte the box.

y.P AT _HL
A
. A
“ 2|
‘\\ L,
- - s
i 3 T e
P S T Gk
s
N pd
~
\\ ,
,
[N
LA
™ 13
E

13- A box construction can soon turn into the interiar
of & room, and by taking measurements along the
Ground Line 2nd up the Picture Plane details may be
added.

_10_

WP 45 H.L v V. P, 45"
T il
t
51150 cm
|
[ o
|
G.L =
B
104300 em

\L & it

14. Height of Bye 180 cm {6 ft).

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

A 360 cm (12 ft) square lies on the Ground Plane with
inverted corners of 60 cm (2 ft) each. The near side of the
square is paraliel to the F.P. and lies 60 om (2 11} beyond.

EL

67180 om

10300 rI:m

Intevior of room based on the diagram above

For an cutdoor sketch make sure that you are maore
than one and a half times the height away in order to
avoid distoction. 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

i
Il |

AN s

SIDE ELEVATION OF TABLE B

_11_

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. Befote 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 L80Q cm (60 ft} instead.
One te thirty, or half an inch to one fpot may be a con-
venient scale for the drawing,

Height of Eye 180 cm (6 ft).

Distance from P.P. 300 cm (20 ft).

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

First draw the basic diagram, ie. 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 becauss the construe.
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
liies back to the C.V.

From A along the G.L., mack off 120 cm (4 {1) 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 paint C,

From C draw a line parallel to the G.L. towards the
right, with a T-squere, cutting the line from B to the
C¥. atD.

From D take a line back towards the feft-hand Y.P.
45", cutting the line from A to the C.V. at F.

From F draw a line towards the righi, parallel with
the G.L., cutting the line l[rom B to the C.V. at G.

CDGF is the plan of the required tower. The inside

NOTE. In order to aveoid a maze of lines some of the
pages have been designed on a ‘lift-up' principle, the
constraction 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,

square is constructed by using the diagonals. .t 85 oV H.L- V.B. 45"

.
67180 ¢m
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The second stage is to erect the height lines.

As this is a *hold towasds the light pape, 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 Plune
with a ruler. Mark the first measwrement of 270 cm (9 ft)
vertically (rom A, using a Tssquare 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 € cuts this at point 1.

Fram J draw a line parallel to the G.1. which will cut
a vertical line up from D at peint K.

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

A vertical wp from F cuts the line from } to the C.V,
at N.

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

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 fine to the V.P, 45°,

On this inaer square, lines of 120 em {4 [1) have been
erected in order to continge the wywer upwards. Datted
lines show the construction. The ariginel height line at
A is used and a line from the tp of this to the C.V. gives
points 3 and P.

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

131390 am
at M.
. ‘
Lo : I: Al 91270 om
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From the plan below, it wilt be seen that an octagon
with sides of equal length has besn constructed within
the square,

In order to do this, angles of 45° were measured at the
centre because 3607 divided by B, equals 45°.

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

To put the oclagon into perspective and to avoid a
maze of lines, a second ‘Ground Line’ has been drawn at
the Height Line of 390 em {13 ft).

Maturaliy, 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 1o touch this
new *Ground Line® and measuremeats 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 diagona!l 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.

137390 cm

Second ‘GROUND LINE

- !
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X7 WL
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A lift-up page
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A lift-up page

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 Piane receding into
the distance. You are working in the third dimension in
a most satisfying way on a flal 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 receiting elopgated
rectangle. A V.P. 45° may be a necessary check for a
first poinl, in order to find the diagonal through which
parallel lines to the Ground Line will be drawn on the
Ground Plane,



1?2 30 ¢m (1 {1} has been allowed between the stage scenety

A STAGE SET and the wall, enough for a child to squesze through, but
17. A school platfonn has been measured and found should a wider space be necessary to take lights, etc;
to be 480 ¢m (16 fr) wide and 300 cm (10 fi) deep. then build the set at numbers 2 and 4 on the G.L. in-
By drawing a Ground Line of 16 vnits Jong and by stead. This will sllow a depth of 60 cm (2 {t} and simifarly
n taking a dizgonal line to the V B 45, the receding plat- along the back,
farm is divided into 10 squares deep. These squares are The scene through the windows has been painted on a
used for designing the plan of the stage-set and a height backeloth fixed 10 the wall of the school hall, Providing
line crected. you think of the scale. any scene whatever may be de-
0 ROOK CEILING picted in this simple manner. r/
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SCENMERY BASED ON THE PLAMN OVERLEAF
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LAYING OUT A GARDEN
18. In order to visualize a garden, measure up the Every now and again a now horizontal line can be taken
. plot and wvsing sguared paper, decide on 2 scale. Bven for length measurements in place of the Ground Line
-3 on a small plot, wide paths look better than aarrow {see points D and F.) This prevents the squares from be-
A /120 em FLAN ones. ing measured off the paper.
To make a perspective rep itation of Lhe finished By counting the squares on the small squared diagram

design, mark off squares along the Ground Line and
use 2 diagonal line for the depth of the receding sides.

and plotling 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 &
square al the appropriate peint. Is this diagram the
length of any square wrmed up at right angles will give
a height of 120 cm (4 ft). By helding 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




AN UNUSUAL ROOF

19, Given the square plan af 2 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 ! to | ete.
The far cotner of the roof is the same heighl as that at
A. This roof is knewn as & Hyperbolic Faraboloid, but any
curves may be drawn by taking wverticals up from the

wund Plan in the same way.
"--..\\
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22. The plan is given for the corved (agade of a block
of flats. The point E. is 134 times the height of the
block away. Lines from the plan have becn 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 ¥.P. 45°
Where these cross the lings from F tothe C.V. at H and
G, lines are drawn parallet 1o 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 (32, H2, and F? have been 1aken down to the
Skeich based on diagram 21. V.P. 45°, and parallel lines taken across in the same
manner.

V. P, dE" H.L. C.V. V.P, 46*

61180 om

1¢°/300 cm

CURVES

20. Height of Eye 180 cm (6 [t).

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

A 360 cm {12 ft) square lies on the G.P. parallel with the
PP. and 90 em {3 ft} beyond. A clrcle i5 constrocted
within the square,

Tn order to draw a circle a plan must first be drawn.
A gquarter of a circle is sufficient in order to draw a
diagonal line to cut the circimégrence of the circle. At
P draw lines to cul 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 Yiee from D taken
back to the C.V. cutting the diagenals of the square al
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

.
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A SPIRAL STAIRCASE
23, Height of Eye 165 cm (5% fi).
Distance from PP. 300 cm {10 ft).

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

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

A line from the V.P. 45° through the centre of the
column to touch the Gl gives point ). at which 1he
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 lirst step
erected, and taken back to the CV.  Similarly with B,

HEIGHT LINE

e T ]
hL}

. L
. -
4
t #

k] 134

only this titne the height of ewo steps is erected, and so el
on. Return to the centre of the column for the treads. al! |4V ool
1T '
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/ "' i
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Banisters, ete. are drawn in by using the same height
Jines. Any design inay be added to the perspective draw-

ing by marking it out on the plan first.

COMPLETING THE SKETCH

v 1 5

e S S : Fm‘f ||me|-\m| =

. — —_ = £ 4
; N .

s

qh |:1'I..
1 I,

1]

_28_



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 sor-
face, and measurements equal to that of the object are
taken, and measuared 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

1OP OF BANX

A plank stanting to one side and parallel to the Picture -~ . _
Plane

If the bank has a thickness, this must be taken into

consideration before dropping vesticals to the waer
Yevel.

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 paraliel to the Picture
- — may be chosen and put into perspective without the need Plane do not vanish to the C.¥.  This leads us on to the
A post stanting away from spectator of building a model. next seclion.

Although we can cast reflections for the lo d:r




ANGULAR PERSPECTIVE

Until now, all cur objects to be put inlo perspective
have had some part parallet or at right-angles to the
Ground Lizne. Therefore it has always been possible to
take their actual measurements aleng the Ground Line
of 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 VP46 HL
452, one of the diagonals of the square will be paraliel
to the Ground Line and we can measure this instead.

V.p. a5

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 Lhis is the
case, some other method of drawing the square in per-

& A PLAN spective will have to be devised. Naturally a diagonal
The diagram shows a square lying on the G.P. with lying in the positiqn of that in the above diagran'! can-
sides vanishing towards the V.P.'s 45° It will be seen not be measured with a ruler along the Ground Line.
from the plan that one of the diagonals of the square
is paraliel to the G.L, and the other diagonal vanishes to "
. the C.V. LA A Wi
N . By marking the length of the diagonal along the G.L.
This diagram shows the spectatar looking at such & with a ruler, and marking off its distance beyond the
square on the Ground Flane. G.L., the square can be drawn in the nsual manner.
LB 45 H.L cV. P, 457
¢ 1 2 4 6
"w écs‘
£

You will remember that 10 measure distances along
linss which vanished towards the C.V., the distances
were measured zlong the G.L. and then taken back to a

iy a5 V.P. 45°, cutting the line at the required places.
k.
. ’ Should the square lie slightly to the left or to the right , ,
. ) of the spectator, ie. the C.V.R., the diagonal will stitl ae L. L. 1LY
Here the_ square is drawn on the Picture Plane as seen be parallel to the Ground Lie.
from the side.
VR4S ML o, VP, 48

L.V, VAN [ 3 / /
e - Gl

1,
T—3[%
i »
8L

Instead of measuring the angles 45° at point E. we
could have obtained the ¥.P.'s 45° by Laking the distance

d 5 *® s from the C.V. to point E. and describing & semi-circle

E . with the C.V. as a centre, thus cutting the H.L. in twe

Here the square is drawn on the Picture Plane as seen And when the square lies beyond the Picture Plane, places. These points arc the Y.P.'s 45°, (By geometry,
from the front. the same method can be used, the angle in 2 semi-circle is a right-angle.)

a4
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L.l

57150 ecm

As the V.P's 45° are wsed 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 & line vanishing
ta 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 ihen the right-hand M.P. is used.

To find a Measuring Point for a Varishing Poins, take
the distance of the V.P. to point £., and with the V.P.
as a centre describe an are to cut the line containing the
Vanishing Point, and where it cuts will be the Measuring
Point requtived,

a'f2a0 em

LA

Examples.
AN R [ M.P. 45'

fl 3
24, With height of Eye 150 m%n {5 ft} and distance from
P.P. 240 cm {8 ft), a line vanishes towards the left V.P.
457, This line touches the G.L. at a point 30 cm {1 £) to
the right of the spectator. To measure 90 cm (3 1) slong
this line, first find the M.P,

Taka the distance from the feft V.P. 45¢ to E. and with
this V.P. as a cenire, describe anr arc to cut the H.L,
Where it cuts is the M.P. 45° [or the left V.P. 45°.

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

Hl, LY. Mp S

26.

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

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
Y.Ps.

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

T 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 em (i ft) to
the ieft of the spectator. The line AB is to be divided into
five equal parts af 30 cm {1 §&)} each.

At E. measure 30° with a protractor to find the V.P.
30° on the HL. ' 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 cm (5 i) along the G.L.
towards the left, and take these five points back to the
M.P. 30°. The linc AB i3 now cut into five equal parts.

_26_

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
(! £t 8in.} 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 rght V.. 30°. Fach M.P.
is used for dividing the square into 25 squares,

b

e,
HEIGHT LINE

28. Height lines can be taken at eny convenient place
along the Ground Linc 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. 50°.



29. Height of Eye 150 cm {5 ft).
Dist:

V.P, 45" H.L: MLP 45 X' M.P. 45" .45
A = = =
5750 em
-
[ < + M N
10°/300 cm
5 /
4
/
\ W
& 45"
~
&
29.
V.F. 30" HL V.P, 45 WP, 00 &.V. M.P, 30

from P.P. 300 em {10 ft).

ABDF is a 120 em (4 ft} squase lying on the G.P, with near
vomner A 35 cm (1 ft 2 in.) to the right of spectator, and
65 em (2 £t 2 in.) beyond the PP, The side AB vanishes to
the right a1 45°.

Find A in the usuz] manner, and from A take lines to
the V.P.'s 45°.

With the ¥.P.’s as centres and the distances to point
E. as radii, describe arcs 1o cut the H.L., thus giving
the M.P.’s required.

IMeie the right-hand V.P. kas its M.P. on the left of
the C.V., and the left-hand V.P. has its MP. on the
right.}

To measure along AF, come foryard through A from
the right-hand M.P. to meet the G.L. at I,

From J measure the 120 cm {4 Ft} required, along the
G.L. to point K.

From K return 1o 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°.

Da the same again for the other side, i.c. bring A to
the front from the M.P. 45* for the right-hand V.P.,
touching the G.L. at M.

From M measure 120 cm (4 ft) along the G.L. to N.
From N retum to the same M_P. cutting the line from A
tothe VP at B,

From B vanish to the left-hand V.P., cutting the line
from F Lo the other V.P. at D.

Thus the sguare ABDF is complete.

¥. P B

6150 cm

[ M W

10'/300 em

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

4 -
ES
E

30.
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30. Height of Eye 150 cm {5 fi).
Distance from P.P, 300 em (10 ft).

A 120 cm {4 ft) square lies on the G.P. with near
cormer A 43 cm (1'% ft) to the left of the spectator snd
30 em (1 ft) beyond the P.P. AF vanishes at 30° to the
left and AR 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 finc DF forward from the V.P, 60° to touch the G.L.
at point H. At H erect a height line of 12 cm (4 1), and
take this height back to the right V.P. 60°.

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



A GEOMETRIC PROOF FOR A

H.L VP BTN C.¥.

MEASURING POINT
31. Height of Eye 150 cm (5 ft).
Distance from P.P. 300 om (10 f1). e
The plan is given of an isosceles triangle CNB lying on
the Ground Piane. 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 ane equal,
therefore 180° —45° equals 135", so these angles will
be 67%° each,

L] N

H.L V.P a7y

M.P. 45

As MA is paraliel to NB, it foliows that AB is equal
to MM, by geometry, therefore by using the V.P. 6714°
we have cut off required distances along a ling vanish-
ing to the V.P. 45°, GL
Find point C, measure CMN along the G.L. towards ¢ M N
the right, take tines from M and N back to the V.P.
674", cutting the line from C to the VP, 45° at A
and B.

PACOF
¥, P 3 H.L V. P 8L

&/160 em

FERSPECTIVE VIEW

31

¥.P.8UR

1077300 cm

32. Height of Eye 150 ¢m (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. 2t 60 cm (2 i) to the left of spectator.
CN touches the G.L., therefore as all the engles of the
triangle are 60° each, CB vanishes to the right-hand V.P.
60°, and the base NB 1o the left-hand V.P. 607,

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

VP 3 H.L VP, 60" cv. ¥.F. 80
M.P. &

Notice in exampie 31, the distance between the V.P.
45* and E. is equal to the distance between V.P. 45" and
the V.P. 674°. ’ .

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

In these examples, the V.P. 6§714° and the V.P. 60" L
were both used as Measuring Points. Therefore to find
the M.P. for a ¥.P., take the distance from the V.P. to E.
and with the V P, as centre, describe &n are cutting the
HL. This point will be the M.P. required. e

FROGF
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PERSPECTIVE VIEW

32
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A WRITING DESK FROM PLAN
AND ELEVATIONS

33. Height of Eye 50 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 2t 60° ta 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. 607 and the V.P. 307, and fiod 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 o the G.L., and return
the Fronl measurements to the M.P. 30°, aod the side
measutements to the M.P. 60°, cotting the lines from A
ta the V.P.'s and the lines from B Lo the V.P.’s.

A line from the ¥.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. 307 through B will give
Height Line at J for drawers, etc.

FAONT ELEVATION

_29_
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AN ARCHED BUILDING CONSTRUCTED
IN FOUR STAGES

34. Height of Eye 210 cm (7 ft).

Bistance from P.P. 420 cm (14 R).

The plan of nine 90 cm (3 ft) square piers is shown on
the Ground Plane in perspective. Each pier is 240 em
(8 £t) apart and their sides vanish to the V.P.'s 45°. Point
A touches the G.L. 2t a point 90 cm (3 ft) to the left of
the spectator. By drawing the diagonals of the piers paral-
le! to the Picture Plane, extra lines have been avoided.

V.P. 45

70 cm

DIAGONAL

SCALE PLAN

TO FOINT E.

_80_
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The Height Line is erected 2t point A. A is 330 cm
(11 ft), AH is 450 cm (15 f1). A diagram showing the ele-
vation of ar 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 2re found
by using the poin1 M on the plan marked down from H
on the Height Line. NM on plan equals HM on Height
Line. MQ on plan equals MF on Height Line.

ELEVATIOH OF ARCH

_81_



d smaller arches drawn. This is to

show what can be done with a simple plan.

piers an

Details have been added by dividing cach pier into

four smatler

. VP58

TC PFOINT E.

VP 4B T

G.L,

PLAN OF PIER
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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.



H.L M.P, B0 /

T T
v
THES® DOTTED UINES THESE DOTIED LINES
GO TO YHE M.P. 30" G0 TO THE M.P. A0
A HOUSE

35. Height of Eye 150 cm {5 fi).
Distance fram P.P. 1320 e {44 ).

The plan of this house touches the Picture Plane al
point A, One side of the house vanishes at 50° towards
the right, and the other at 30° towards the left.

Measurements are taken from the plan and thig is
drawn in perspective on the Ground Plane, marking off
the various points on the (L. and ustng the respective
M.P.’s for the V.P.'s. The Height Line is erected at poini
A, touching the P.P.. on which wertical measurements
have been taken.

The ridge line for the far roof is found at point J en
the G.L. and taken back to the M.P. 60%, np the house,
across the roof and along.

Q\n B30

TO POINT E.

A lift-up page 35
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L TR,

ELEVATION OF GABLE END
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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 aliered or redesigned, a complete
effect can be visualized by sketching on the autline draw-
ing. This is s0 much more useful for a client than a mere
clevation,



M.P. 45"

C.Y.

HORIZON LINE

V.P. 45

HEIGHT LINE

TO M.P. 45*

SHORT ELEVATION

LI

LONG ELEVATION

Vi
e Z /
o P 1
Pl
/4
——

A BOAT

36. This is pul into perspective by using the plans and

clevations.
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V.P. 46" HOR{ZON LINE . M.P. 45

wergsr Ling

TO VP 46"

RAISED G. L
FOR DECK
MEASUREMENTS

BLACK BAND

WATEA LINE

- GROUMND LINE
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A FILM-SET
37. Asmany of \hese are filmed in the open air, ceilings
raust be added to those scts in which interiors are depict-
ed, This is neceessary where the soens is a vesy small
room, with insufficienl space for carmeras or in scenes
where 2 built ceiling would dim the lighting effects.
Assume this drawing to be a photograph of a buitt
set. The Eye-level must be ascertained. and the two Van-
ishing Points found.

A lift-up page



HEIGHT LNE

L

)|
V 2
s

A lift-up page
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The Vanishing Points are found by following alorg
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 doar or a chair.

The step is assumed to be about 18 cm (7 in.} higk, snd
the beach about 30 cm (1 ft) above. A Heighl Line is
erecied to give the xcale of the doorway. This was divided
inte six equa! 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 .

The roof is drawn by using the V.P.'s. i an old effect
is required, first draw it as new and later sug the hearas
where you wish. When the drawiag » complete st will be
photographed again.



M.F. 45°R H.L

N\

NUT AND BOLT

38. The two nuts rest on the G.P. and vanish towards
the ¥.P.'s 45°. Measurements arc taken from the plan
and elevations in the wsnal way and marked at the G.L.
and HI..  Construction fines are shown on the cleva-
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 smail 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 CV, to V.P. 45°.
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STAND FOR A RACE COURSE
39,

¥.P. 30" H.L

Halght of Eye
N0 em (7 1}
6. Nl

Cristange from PP, 1600 ¢m {53% ftl
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. ¥ e \Z HALF SIZE OF PERSPECTIVE DRAWING 40.
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OBLIQUE PERSPECTIVE

This is a mast interesling part in the study of perspec-
tive as it involves uphills and downhiils, roofs, etc.

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 kine. This means that the slanting roof lies in an
ASCENDING PLANE.

'- T

il
.%:h.... .
1Y

The far side of this roof has the ridge line nearer to the
Picture Plane than the lower edge. This means that the
voof 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.

H possible, when teaching, take the students for a
walk and point cut the doorsteps at the front doors
of the houses which have been built an 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.

ML wlr .

Here the downhill lines are vanishing lowards 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
srall matk 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.

Lo =

A long shop front will also shaw that the ﬂd& mslde I
is level but the pavement runs downhill at an angle.

Even where there are no buildings it is still possible
10 depict a scene in which the ground is not level, and
when drawing from meémory or from imagination it is
essentiat to know where the Vanishing Points should be,
By understanding the following problerms 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 [irs1 lesson on Perspective.

When doing illustrations, it is quite likely that the set-
ting aut 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 tnore reafistic.



SICE

Supposing we have 2 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
shest of paper against the side.

Now vpen the lid slowly, It will be seen that the side
of the lid still touches the sheet of paper, and will ge on
touching it kowever far it is opeped.

¥.P. 458" H.L

P A% ML,
\

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.

AB

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 keft, a vertical ling drawn: down
through this V.P. 45° will contain ali the Vanishing
Points for the direction of the sides of the apening lid.

A5

[N

By opening wider, the side of the fid will eventually be
a vertical Jine, the plane of the lid making an angle of
90™ with the Ground Plang, and thus would be drawn
by using Parallel Perspechive.

SI0E

But as the lid is opened wider still, beyond the vertical
line, it will be seen that the side now vanishes to an
ASCENDING VANISHING POINT. |t still touches
the sheet of paper held against the side.

Therefore at whatever angie the lid may be opened,
the Vanishing Poinls are all contained in the vertical
line drawn up and down through the V.P. of the box,
and their respective angles can be measured at the M.P.
for this V.P. on the H.L. as shown in the diagram below.




B

VAMISHING LINE OF

HOARON

i
)

PICTURE PLANE

I

All lines are contained in planes, and every plane has
a distant fine containing the Vanizhing Points, and a
near line fouching the Picture Plane on which measure-
ments cen be laken,

Ie Parallel and in Anguler Perspective, the Ground
Plane had 2 distant line known as the Horizen or Hori-
zon Line, and a near line known as the Ground Line.

AP PICTURE LINE

\wr\g.r. &

Y. P 45"

UND LINE

In this dizgram we have a line AB which is in an
Obligue Plane. The dircction of the plane is towards
the right ¥.P, 45° and the tilt towards the left ¥Y.P. 45°
to an ascending point somewhere above it.

The distant line of these Ascending Vanishing Points
will be a vertical line drawn through the left V.P, 45°.
The angles for the tilt will be measured at the M P. 45°
for this V.P.  In this diagram 20°.

To obtair the near line touching the P.P. follow for-
ward [rom the ¥ P. 45° through F and A to meet the
GL atP

Because the Vanishing Line of the Plane was a vertical
line, the near line drawn up through P will alse be a
verlical line, It is known as the PICTURE LINE and
actual measurernents may be taken on it with a ruler.

YANISHING LINE \l'rl‘. a8 AV P

PICTURE LINE

/

k]

Suppose we turn the dizgram on its side — it will ap-
pear like this —

We have a Vanishing Line corresponding to an Hori-
zon Line, 2 Picture Line corresponding to a Ground
Line, and we also have a point at which the angle of the
incline was measured, This point corresponds to point
E. and will be known as E2. Angles for the Obligue
Plane will be measured at E2.

AN.P 20

L AN

AN P MF

VANISHING LINE

AV 2 R

ML V. jor

G.L

A M.P. 2ID‘

Now tarn the diagram back to the original position
and we have this ~

[ M.P. 8

You will rernember the rule to find a MLP. for a V.P.
Take the distance of the V.P. to E. and with this as
radius, describe an arc cutting the line containing the
¥.P. and this point will be the M.P, required.

[n this case - take the distance of the A.V.P. to E2,
and with this as radius, describe an arc cutting the line
containing the V.P. and this will be the A.M.F. required,

ie. the ASCENDING MEASURING POINT.

In order to use it, come forward from the AM.P.
through A to touch the P.L. at A’, and through B to
touch the P.L. at B'. ant A'B’ will be the actval length
of AB on the inclined plans.

_44_

PICTURE LINE

Hese AR is 150 om (5 f£) long In perspective, ard s in
ar Ascending Plane of 30° with the Ground Plane. The line
from the V.P. 60° ta P, is known as the HORIZONTAL
TRACE. Tn the 1op diagram, it is the doteed line,
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ASCENDING FLANE

Exsmples.

AN ASCENDING PLANE
41. Height of Eye 150 cm {5 Ft).
Distance from P.P. 300 em (10 ft).

This is the method for using the new M.P's.

Assume that the basic diagram has been drawn with a
box on the Ground Plane, and that we have to put on a
lid which is opened at 50°.

If the Jid were closed the sides would vanish to the
V.P. 457, therefore as it is opened it will vanish to a point
above this V.P., for it lies in an Ascending Flane,

Find the M.P. 45° and use this point as E2. At E2
make an angle of 50° abpve the HL, and produce it to
meet the Vertical Vanishing Line drawn through the V.P.
45", This will give the ASCENDING V_P, 50°.

Take the short sides of the lid back towards this point.

Next find the A MP. for this A V.P. Take the dis-
tance from A.V.P. 50° to E2, and with this V.P. as a
centre, and the distance to E2 as radius, describe an arc

cutting the Vertical Vanishing Line. This point will be
the AMP. 50°, the ASCENDING MEASURING POINT.

As K already touches the Picture Line, measure the
width of the lid up this line to M’, and return it to the
AM.P. 507, cuiting the tine from K to the A V.P. at M.
Thus KM is the tequired width of the lid,

A line from M to the right V.P. 45° will give the fong
edge of the lid, and a line from the other hinged corner
to the A.V.P. will give the other short side of the lid.

A DESCENDING FLANE
42, Now turn the box arournd and have the hinge on the
Tar side. It will be saen that the lid now lies in 2 Descend-
ing Plane. Thercfore the 50° must be measured befow the
E2 on the H.L. and not above,

Produce this angle to meet the Vertical Vanishing
Line at the D.V.P. 50°, ie, the DESCENDING VAN-

DESCENDING PLANE

ISHTNG POINT, and take the sides of the Yid down to
this point from the back of the box.

The M.P. for this D.V.P. is found in the wsual man-
ner, With D.V.P, as a centre, and the distance 1o E2
as radius, an arc is described to cul the Vertical Yanish-
ing Line. This point is the D.M.P. 50°, the DESCEND-
ING MEASURING POINT.

From here come forward through B to louck the P.L.
at B’. (In this diagram B’ accidently coincides with the
bottom of the box.) Measure the width of the lid up the
P.L. from B’ giving C’.

From here retuen to the D M.P. 50°, cutting the line
from the D.V.P. produced, at point C. This iz the point
required,

Take a line from the D.V.P. 50° through the far cor-
ner of the box lid, and produce lhis lioe to cut the line
from  ta the VP, 45°.

Thus the lid is complete,



A SQUARE IN A DESCENDING PLANE
43. Height of Eye 15C cm {5 A1),
Distance [rom P.P. 270 cm (¢ ft).

ABCD is 2 90 em (3 fi} square lying in a Descending
PMane of 45 with the Ground Plane. A is 45 cm (1% ft)
to the right of the spectatar and 105 cm {3% fit) beyond
the PP. AB lies on the Ground Plane and recedes to the
right V.P. 30°.

Draw the basic dlagram and find A by using the C.V.
and the V.P. 45° to the right. Draw the line AB towards
the right Y.F, 30°,

Bring A to the front from the M.P. 30° to touch the
G.L.. measure 90 cm (3 [t) towards the right on the G.L.,
and go back to the M.P. 30” thus finding point B cn the
line from A to the V P. 30°.

Had the square lain flat instead of being tipped, be~
cause one side vanished at 30° to the right, two sides
would have vanished to the V.P. 60°. Therefore find the
V.P. 60” and draw a vertical line through this point.

Find the ML.P. 60° because this will be used as the E2.

At E2 measure 45° below the H.L. and produce it to
mezt the vertical line through the VP, 60°, and this point
will be the D.V.P. 45°, i¢. the Descending Vanishing
Point for the plane of the square.

Next find the D.M.P. for the D.Y.P.  With the
D.VP. as a centre and the distance from it to E2 as ra-
dius, describe an are to cut the Vertical Vanishing Line.
Where it cuts will be the D.M.P. 45°.

A line brought forward through A from the ¥.P. 60°
to meet the Ground Line will give the Horizontal Trace.
Where the H.T. mects the G.L. is point P, and through
point P draw the vertical Picture Line for actual meas-
urements.

From the D.M.P. come forward through A to meet
this line a1 K, and from K measure 90 cm {3 £t} up the
vertica} line, and lake a line back to the D.M.P.

Where this line cuts the line A produced from the
D.V.P. will be point D. ¥rom ) vanish 1o the ¥.P. 30°
cutting the line produced ug through B at point C, thus
completing the required square, ABCD.

PICTU

RE LINE

S

HORIZONTAL TRACE

D.V.P. 45"

_46_
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A CUBE WITH FACE CDFJ LYING
IN AN ASCENDING PLANE

44. Height of Eye 150 ¢m (5 ft).

Bistzrice from PP, 270 em (3 ft).

This cube is based on the preceding diagram, and by
kolding the page towards the light, ong of the faces is
seen, i.e. the face ABCD.

As this face ABCD lies in a Descending Plane of 45°,
it follows that the faces at right-angles to this, will be in
Ascending Planes of 45°.

Therefore at E2 measure an anghe of 457 above the
H.L., and produce to meet the Vertical Vanishing Line
through the V.P. 60°, '

Lines are then taken up towards Lhis AV P. from the
points ABICD, thus giving the direclion of the tilt of the
cube.

To measure up these lines an A.M.P. will be needed,
Iherefore Tind the AM.P. 457 in the usual manner, us-
ing E2, the A.V.P. as the centre of g circle, and the dis-
laace from the A.V.P. 1o E2 as radius. Where this arc
cuts the Vertical Vanishing Line is the A M.P. 45°.

From the A.M.P. come forward through D to meet the
Picture Line and up this ilne measure 90 em (3 fi).

From this poinl return to the A M.P. thus finding
paint F on the line from D to the AV P,

A line from F to the left-hand V.P. 30° will find poini
Y on the line from C to the A V.P,

Fram F tzke a line down to the D.V.P,, and the ¢ube

is complete.
NOTE. The direction of the plane CDF] is to the ¥.P.
30° on the H.L., and the tilt of the planc is to the AV.P.
45" By taking a line through these two V.P.’s wg abtain
the Yanishing Lire of the plane CDFJ.




A DART

45, Height of Eye 150 cm {5 ft).
Distanice from PP, 270 ¢m {9 ft).

The pien of a dart is given. The near point B is 105 ¢m
(3% ft} to the right of the spectator, and 15 cm {6 in
beyond the Picture Plane.

The dart lies in an Ascending Plane of 45° with the
Ground Plane, and vanishes towards the right at 30~
The dotted lines show the height above the Ground
Plane.

This dart has been drawn by erecting Height Lines
above the G.P. in perspective, in order to compare Ang-
ular Perspective with QObligue. By lifting the puge to-
wards the light, the two methods are seon together.

_48_

A lift-up page




The dotted line shows how the near side of the dart
bas been taken up from the G.P. to find point A.

Had the dart lain fat, it would have vanished towards
the V.P. 30°, therefore it will be at the MP. X)° that we
shall have E2, and the angles of 45 constructed.

The H.T. will be brought forward through the near
line of the plan of the dast on the G.P., to mect the G.L.,
and the Picture Line erected at this point,

FCTURE LINE From the AM.P, 45° come through A to meet this
P.L.at A" From A’ measure up A'K’ equal to R'U".

Take K’ to the A.M.P. cutiing the line of the dart van-
ishing to the A.V.P. at K, Take a line from K down to
the V.P. 80° to find the point for the far edge of the dart.

The slight fin is found by taking a line from the centrs
of the near edge down to the DV P. 45°.

Should you wish to find the Vanishing Line of the As-
cending Plane, take a line through the V.P. 60° and
through the AV P. 45°.

TOAV.P. 45

VAN, LINE OF ASCENDING PLANE

HORESONTAL TRACE
VAN, LINE OF DESCENDING FLANE

/
/

G.L

TODV.P. A5 £

A AL e
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TO MAKE A LION FLY
Construction used in BB.C. T.V. story.
47. First find the centre of the toy animal, and having
decided on the size of the wings, construct a rectangle
AHMG so that the diagonal lines of its base pass
through the centre lines of the animal. (Shown here by
dotted lipes.)

On the rectangle AHMG erect height lines FFXL, and
within the rectangle AFLG construct a curve and ar-
range the {ront tips of the wings along it. Usc the V.P.
for Jines AG and FL for plotting the points on the curve.

Take lines back feom the front tips of the wings using
the V.P. for the fines FJ and LK. These lines will meet
a curve drawn within the rectangle HTKM,

From these wing tips, the radiating lines are drawn
down to point C for the front of the wings, and down
10 point C’ for the backs of the wings. A small curve can
be marked where the wings meet the animal’s body, The
line CC” is immediately below the tine BB’ which passes
through the centre of the rectanglt AHMG.

When making drawings for animalion many new
problems will ariss, but they can often be solved by a
knowledge of perspective, especially when it is hmpos-
sible to construct a model.

Here, tracings were taken of each pair of wings and
the resuit cut out in cardboard.

During production, cach pair was laid on the drawing
and then photographed. This was done until af) five paies
were used in turn, and then back again in reverse. This
gave one flap of the wings and the process was continued.

The cat-out hion was moved forward slightly for each
new position to be photographed across a painted back-
ground.

All this was well worth the effort when one watched
the television programme and saw the lion flying realis-
tically from tree to tree.

A

TGO V.P. FOR WING TIPS

\\

V.P. FOR POS(TION- -

47 QF FIRST WING \'\\




CRYSTAL FORMATIONS RHOMBIC DODECAHEDRON

;\ ;\ R / f 49, Indlagramsthzmodeltuuchﬁthel’?nth? ﬁ;&

AVPW A.V’.ﬂ'

ELEVATION

CUBOCTAHEDRON

48, In diagram | the line KM was placed beyond the
P.P. 50 that the edge PQ did not come forward through
the Picture Plane.



SHADOWS

Where a drawing is apt to appear flat, the addition of
shadows will give it & fecling of depth.

A study of these will make a student more observant,
especially where shadows come in contact with other ob-
jects, The shadow of a porch over a door wiil show the
contour of the porch outlined on the wall, in fact sha-
dows will reveal forms which are quite lost in the light.

A dark sky behind 2 group of buildings will add
depth to a scene shavld the buildings be of 2 pale colour.

Shadows of chimneys cast on roofs are very interest-
ing for from these it is possible to obtain the position of
the sun. How ofien when out-of-doors the sun disap-
pears and the shadows are lost, If one knew where the
sun was, then these shadows may be added later.

Sometimes 2 roof may be wet, or perhaps the reflec-
tion of 4 chimney is more pronounced than the shadow,
for with rain and sunshine, as during an April shower,
it is possible to see both reflection and shadow at the
same time.

Another interesting sight is that on a cold morning,
when the sun has melted the frost on a roof except in
those parts where the shadows [all, so that these shadows
which are white appear lighter than those parts of the
roof where the sun has shone.

An evening walk along & road with the lamps lit gives
one a feeling that the shadows are following one around.
As one passes one bright light and goes towards the next
lamp-post, a fresh shadow formed by this new light ap-
pears, and gradually the old shadow-is left behind.

Watch the shadows on the surface of the water when
leaning over a bridge, and then forget the surface and
look down into the depths and study the reflections only.
Put the two together and the scene becomes most intrigu-
ing.

Simple shadows may be pointed out to young chil-
dren and even added to their drawing lessoh, but natur-
ally shadows on Obligue surfaces should not be attempt-
ed. Even the advanced students must not start these un-
til the problems in Oblique Perspective have been under-
stood.

As the Sun is 150 million kilometres or about 92 million
miles away from the Earth, the rays which reach us can be
assumed to be parallel to one another. This is shown in
the diagram at the top of the page,

Two factors will govern shadows: firstly the direction,
which depends on the position of the Sun, and secondly
the length, which depends on the height of the Sun. In
order to cast shadows we must know both these things.

_)k

SUN IN THE PICTURE PLANE

N\
N

Supposing the Sun was high up on our left or high
up on our right in such a position that if the Picturs
Plane were large enough, it could be marked on it. The
rays coming down towards the Earth would make our
own shadow parallel to the Grourd Line.

W

So when the Sun is due West, the shadows of objects
on the Ground Plane will lie due East, and

/

when the Sun is in the East, the shadows will go to-
wards the West, and iv both of these positions, the sha-
dows can be drawn by using a T-square.

50 MiLLION KILOMETRES QR ABOUT 92 MILLION MILES

Now, if the Sun is high up in the sky towards the right,
the shadows come steeply down, thus giving short sha-

dows towards the left.

e &

If the Sun is low in the sky on the right, the rays come
down at 4 lower angle, and the shadows towards the left
are longer.

When ihe rays come down making an angle of 45°
with the Ground Plane, then the shadows are equal in
length to the height of the objects casting the shadows,

It will now have been observed that when the Sun is
in the Picture Plane, whether to the right or to the left,
and whether high up or low down, all the shadows may
be drawn by using a set-square and T-square. This is the
easiest position for the Sun to be in, and in this case
children can quite well add shadows to their drawings.

EANTH



If the cbject casting the shadow is at ait complicated,
vertical lines can be dropped at convenient places, the
shadows of these cast, and the various extremities joined.

.}It I

When the shadow from a vertical line meets a verlical
surface which is at right-angles te the Picture Plae, then
the shadow will continue up this plane until a fay from
the Sun cuts off the jeagth.

Here the Sun is in the Picture Plane, the rays coming
dowm from the right at 60°,

SUN IN FRONT OF SPECTATOR
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Supposing the Sun is in front of the spectator and is
beyond the Picture Plane. This means that the spoctator's
own shadow will fzli behind kim, and that the shadows
wilt come away from the horizon.
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If the Sun is immediately in front. # wili be over the
C.V. whalever the altitude, and the direction of the
shadows will come away from this point.

Wherever the Sun is beyond ¢he Picture Plane, a point
can be found under it. anywhere atong the Horizoa, and
it iz from this point that the shadows will come forward
towards the Picture Flane,

The point where this vertical ray taken down from
the Sun kits the Horizon is known as the V.P.5.,ie. the
VANISHING POINT OF THE SHADOWS, for all
shadows of verticals on the Ground Plane will appear
to come from here.

Therefore as the shadows appear to come from a
single point on the Horizon, they could be said to meet
at this point, and therefore are parallel one to another.

By taking a line from the V.P.S, through the base of
a vertical line, the direction of its shadow is obtained.
A ray from the Sun through the tip of the vertical line
will cut off the length of the shadow,

In the above diagram the Sun is bevond the Picture
Plane am immed:ately above the C.V. at an altitude of
45°. This measurement is taken at the V.P. 45° ie. the
M.P, for the C.V. A ray from the Sun taken verticalty
down on to the Horizoo gives the V.P.S. {In this case
coinciding with the C.V}

The shadows spread out from this point, and the rays
from the Sun give the length of the shadows.

-

Here the Sun is beyond the P.P. but slightly towards
the feft of the C.V. at an angle of 60°. The altitude of
45° is taken up from the M.F. 60°.



Here the Sun is away to the right at 45°, It is low
above the Horizon at an altitude of 30°. This allitude
is put above the H.L. at the M.P. 45° and the angle pro-
duced 10 meet the vertical taken up from the V.P. 45°,
thus giving the Sur’s position.

The shadow of the post spreads forward from the
direclion of the ¥V.P.S., and its fength is cut off by a ray
from the Sun.
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When a shadow from a vertical line meels a vertical
plane, continue the shadow up the plane, then along the
Horizontal Plane from the V.P.S., down the shadow side
and aleng the G.P, to meet the ray from the Sun. In this
diagram the Sun is towards the right at 30° and the
altitude is also 30°.

SUN BEHIND THE SPECTATOR

Because the Sun is so far away, and the rays are
considered to be paralle]l to one another, it means that
if the Sun were exactly behind you, your shadow would
vanish to your own Centre of Vision.

The shadows of vertical posts and of trees, etc. would
also vanish towards your CV,

If the Sun is behind s, we canrot mark it on the
paper, bul we can mark the point at which the shadaws
appear to vanish. This is the point we shall find and use.

We know thal lines which are parallel to one another
appear Lo meet at a point, The few Tays of the Sun which
meet the Earth, being parallel ta ane another, will also
meet at & point.

et

TOTHEV.P.5,

)A’OINT UNDER THE 5UN

When the Sun is behind you on the left, the shadows
go towards the right, and when the Sur is behind you
on the right, the shadows will go lowards the left.

J/1‘(:; POINT UNDER THE SUN

With the Sun behind on our left, suppose we continue
our shadow towards the right, in a straight line till we
mest the Horizon. This point would be the V.P.5,, the
Vanishing Point of Shadows on the Ground Plane. If
we continue back from this point along through our
shadow, we would be pointing towards the direction of
the Sun.

Mow, if we tack a line from the tip of our shadow,
back through the top of our head, and produced it on,
it would be pointing towards the Sun itself. The angle
it made with the Ground Plane would give the altitude
of the Sun, Therefore we must be able to measupe this
angle.

ﬁupsn THE SUN
V.PS.R
The parallel rays of the Sun come down through the
taps of the abjects and the tips of their shadows to meet
2l a point under the V.P.S. This point will be known
as the VP.SR.. ie the VANISHING POINT QF THE
SUN'S RAYS, and we shall find it on the paper below
the Horizon.
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HORIZON M. P, X V.P. & ¥.P.5.
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You will remember that the altitude of the Sun was
measured at the M.P. for the V.P. of its direetion, and
we shal! use this M,P. again. Instead of puiting the angle
above the Horizon at this point. we shall now measure
it below. A ling from the M.P. to the V.P.S.R. will give
the angle at which the rays come down.
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Here the Sun is behind the spectator’s right, making
an angle of 45° with the P.P. The altitude of the Sun
is 30°. The direction of the shadow will go towards 1he
left V.P.45°, away from the Sun and an angle of 30°
put at the M.P. 45° below the HL. This is contimued
to meet the vertical drawn through the V.P. and will
give the VP.SR. A ray through the top of the post to
the ¥ P.S.R. will cut off the length of the shadow.
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Here the Sun is immediately behind, which means that
the shadows will converge towards the C.V., therefore
the MP. for the C.V. is used, ix the V.P.45°. The
altitude of the Sun is 567,
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SHADPOWS ON INCLINED FLANES

When shadows fell on the flat Ground Plere their
Vanishing Points were found on the Horizon or Horizon
Line, i.c, the Vanishing Line of the plane on which the
shadows fell.

If the shadow of a vertical line should fall on an in-
clined plane, we must find the Vanishing Line of the
inclined plane whick is to receive the shadow.

To find the Vanishing Line of any plane, take a line
through any twe of its Vanishing Points and produce
the line in cither direction.

A vertical ray dropped from the Sun to mest this
Vanishing Line will give the Vanishing Point for the
shadows on that plane, and a ray from the Sun through
the top of the object will cut off the length of the shadow
as before,

ASCENDING YANISHING LINE
OF 5LGPE

SUM LOW DVER THE HORIZON ON THE RIGHT

s

In this diagram the posts stand oo a plane which
vanishes in an upward direction imroediately away from
the spectater, ascending at an angle of 30°,

The Sun is low over the Horizon towards the right at
45° with the P.P, and at an altitude of 40°,

A vartical ray from the Sun is dropped on the Yanish-
ing Line of the inclined plane to give the V.P.S. A line
fram the V.P.5. through the bases of the posts gives the
direction of their shadows, and rays from the Sun cut
off cach length.
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SUN BEYOND THE PIC\TUI\I'E PLANE
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V.P.d5

M ELEVATION ' 3

TOGY,
Examples.
A PORTION OF A TOWN ] =
50. This drawing is worked out by using the method "‘ FLAN
of squares, The left V.P. 45° is just sufficiently far off To v,
so that the front squares are not distarted. As an exer-
cise, design your own plan and erect buildings. 50,

_58_
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SUN IN THE PICTURE PLANE
Rays coming down &t 60° with ihe G.P., from the left.
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A DORMER WINDOW

X1, The window and roof, etc. are drawn by Oblique
Perspective, and by holding the page towards the light,
the shadow of the dormier windew on the sloping roof
is shown.

VANISHING LINE OF ASCENDING PLANE OF RDOF
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SUN IN FRONT OF SPECTATOR
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THE SHADOW ON THE ROOF
OF A DORMER WINDOW

The Sun is beyond the Picters Plane making an angle
of 457 to the right of the spectator. The rays come down
at an angle of 40° with the Ground Plane.

The Vanishing Line of the Asoending Plane of the
roof is produced so that a vertical ray taken down from
the Sun may fall an it, thus giving the Vanishing Point
of Shadows on the roof, i.e. those cast by vertical lines,

Starting with the near verticel edge of the window,
take a lint back from this V.P.S., through A along the
touf.

A ray from the Sun through B will cut this line at B°,
which will be one of the {irst points of the shadoy.

Next find the shadow of a verticat line taken down
through the centre of the window, in the same way.
From the ¥V.P.5. go back along the roof from the bass
of the centre line, and a ray from the Sun through the
apex will cut this line, and thus give & second point for
the shadow on the roof.

A ray from the Sun through the tip of the litthe post
will also cut this line and give the shadow of the post
on the roof,

From B’ take a line to this apex shadow, and also a
line from the apex shadow, beck up the roof to the
place where the dormer roof intersects the house roof.
Thus the shadow is complete,

As the gable end has no projecting eave, a ray from
the Sun taken down through the eave to touch the wall

* will give a point on the wall from which a line can be

taken back along the wall, and the shadow under the

" eaves obtained.



SHADOW OF A CHEMNEY ON A SLOPING ROOF
52. Height of Eye 480 cm (16 Fi).
Distance from PP, 750 cm (25 ft).

The Sun is beyond the P.P, at an altitude of 50°. The
direction is 43° with the PP, towards the left.

First find the position of the Sun on the paper, assum-
ing that the roof and chimney have already been drawn.

Make an angle of 43° at point E. to find the V.P.43°
on the H.L. to the left. Also find the M.P.43°. At this
M.P. measure the angle for the altitude of the Sun, i.e.
30, and produce it to mect the vertical line taken up
through the V.P. 43°. Where the two lines meet will be
the position of the Sun,

Continue the vertical line down from the Sua through
the ¥.P.43* until it mects the line through the A V.P.35°
amdd the V.P. 60° produced. Where the two lines meet
is the Vanishing Point for shadows of vertical lines on
the roof.

Rays from the Sun will cut off the lengths of the
shadows.

For exampte, to plot the shadow of line DA, From
this V.P.5. take a line back through A along the roof,
4 ray from the Sun through D will cut this line at D',
thus giving the leagth of the shadow,

To find the shadow of the vertical line marked F.

Take a line from A up the roof, following the inter-
section of the chimney with the roof towards the A VP,
35° of the roof plane, cutting the vertical from F at B.

The reason for doing this is becavse a vertical from
F taken down to intersect the roof meets the roof on the
other side of the ridge line, i.e, on the Descending Plane
away from us. By continuing the intersecting line ap
from A, we arc able to have point B on this side of the
roof, and to cast the shadow for FB as we did for DA.

A line from the V.P.8. for shadows on the roof plane,
coatinued up through B and produced, will meet a ray
from the Sun through F at F', Thas F'B is the shadow
for FB.

By wining D’ to F* we get the shadow of the hori-
zontal line of the chimney DF.

V.E 43

DIRECTION
OF RODF
¥. P 80¢

.F.5. FOR SHADDWS
ON GROUND

—

—— -
a——

V.P.B. FOR SHADQWS
ON ROQF

—

VANISHING LINE OF PLANE OF RDOF

ASCENDING POINT]
FOR ROOF
AP35

[

SUN IN FRONT OF SPECTATOR
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P.5. OM THE HORIZONTAL PLANE

BEV.P.5. ON ROOF FLANE

SUN IN FRONT OF SPECTATOR
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THE SHADOW OF A SLANTING POLE
53. Height of Eye 172 em (5% ft).
Distance from P.P. 285 cm (9% fi).

The Sun is behind the spectator a little to the right at
an angle of 15°, therefore the shadows will vanish to-
wards the lefl V.P, 75°. (75+15=290). This is the V.P.5.

The altitude of the Sun is 45°, therefore this is meas-
urzd below the H.L. at the M.P. 75°, and 1aken to meat
the vertical line drawn down from the V.PS. This is
the VPSR,

The stanting pole FD leans against a building which
recedes towards the right at 30°. P is the point whers
the pole touches the gave line. Between D und P take
any point A from which to drop a vertical Jine.

Cast the shadow of 1his vertical which touches the
ground at A’. Take A’ back to the V.P.S. on the H.L.,
and a ray through A down 10 the V.P.S.R. will cut this
tine at B,

Continue DB 16 meet the wall, and a line up to P will
give the shadow of the fine DP.

The rest of the shadaw lies on the roof, therefore the
Vanishing Line of the Plane of the rouf will be needed.
A vertical line drawn up ta this Vanishing Line from the
V.P.S.R. will give the V.P.S. of vertical lines on the roof.

Again we shall nead a vertical line. From P take a line
up to the A.V.P. 40~ of the roof, and drop a vertical line
[tom F to meel this ling at F'.

‘The shadow of the vertical line FF* will be 4 line lrom
F* 1aken up the roof to the Ascending V.P.5. A ray
taken down through F to the V.PS.R. will cut this line
at 1, and by joining ! lo P we obtain the shadow of the
line PF on the sloping roof, and thus we have the sha-
daow of the enlire pole.

Wheraver a shadow of a stanting linie falls on the roof,
it is obtained in this manner; the tays 10 the V.PS.R. are
showt: by dotted lines.

Post MN is vertica), therefore take a line from N o
the V.P.5. on the H.L. to Louch the wall, continue vertic-
ally up the wall ta the ridge line, and then continue to
the V.P.S. on the roof plane. A ray to lhe VPSR
determines the length.

ANPad

¥.P.5. ON ROOF PLANE

VAN. LINE OF PLANE OF ROQF

¥.P. 300

TO POINT UNDER THE SUN
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SUN BEHIND FHE SPECTATOR
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SUN BEHIND THE SPECTATOR
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A ROW OF ARCHES
54, Height of Eye 135 cm (4% It).
Distance from P.P, 285 cm (93% ft).

The Sun is behind the right of the spectator, making
an angie of 42° with the PP, The rays come dowa at
an engle of 45° with the G.P. Therefore the shadows
will vanish towards the feft at 42°, and the V.P.S.B. will
be obtained from the M.P. 42°, and marked below the
HL

Starting with the vertical edge of the arch AB, take
B back towards the V.P.S. until it comes in contact with
the far wall of the same arch. Continue up the wall in
a straight line until it meets a ray from A to the V.P.S.R.
1hus finding point A'.

VP23

WP 4

&V, P8 I

P2y M.P, 42" VP, BT

L

From then on, it will be & curve which is casting the
shadow and not a vertical line.

When plotting the shadows of curves, points on the
curve casting the shadow are chosen, and from these
vertical lines are dropped to touch the ground. The
number of points needed varies, a complicated curve
nesding more chosen points than a simple ane.

Continuing the shadow of the centre archway, points
D, F and G have been chosen, and verticals dropped to
meet the ground imemediately below them, Shadows of
these verticals are then taken back to meet the wall,

Each one is then taken up the wall, until they meet
rays to the V.P.S.R. from their chosen points, i. e, fallow
the point D down a vertical line to the ground, back to
the ¥.P.5. tilt it mests the wall, then vp the wall vertic-
ally to meet the ray from D to the VPSR . at D",

Similarly with point F.

Now follow point G down to the ground, back to
meet the wall, then up the wall 1o meet the ray. Just
before it does this, the surface of the wall receiving the
shadow begins to curve, therefore do not continue vertic-
atly as shown by the dotted line, but fallow the curve
of the wail as shown in the diagram.

So where a shadow meets a verlical plane, the shadow
is taken up that plane, but where it meets a curve, it is
taken round ir the direction of the curved surface.

ELEVATION

V.P5.R
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To ASCENDING V. P. OF PLANK

WAN. LINE OF CYLINDER END

SHADOW ON A CURVED SURFACE
55. Height of Eye 247 cm (8% ft).
Distance from PP, 442 em (14% ft).

The shadow of a cylinder is drawn on the ground,
and also the shadow of the plank. The problem is to
find the shadow of the plank on the cylinder.

The point B is the shadow of B on the ground. A line
taken back from B’ to the shadow of the plank on the
ground meets the shadow at BP.

A ray through BP from the V.P.S.R. will mest a line
drawn along the ¢ylinder fram B at point BS, which will
be one of the poitits of the shadow required.

In the same order, follow points D to D', back ta DP,
then a ray through DP from the V.P.SR. ciiiting the
Iine from D a1 DS.

This method of using points where shadows intersect
is very useful. Always start by finding the shadows on
the ground First.

81247 em
il
4
4 14%7}
443 cm
v
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SUN BEHIND THE SPECTATOR
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ARTIFICIAL LIGHT

When shadows are thrown from any kind of artificial
light, a peint can be found on the Ground Plase immedi-
ately under the source of light, and it is from this peint
“that the shadows will radicre.

A tay taken down from the light itself will determine
the length of the shadow.

&l
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Each vertical line is taken separately, aad its shadow
cast by laking a directionzl line from a point on the
ground under the light through the base of the object,
and & ray from the light through the tip of the line cast-
ing the shadow. Where the two lines cross is the required
point.

Should 1he shadow of a vertical line mest a vertical
surface, then.conlinue the shadow up the surface until
it meets the ray cutting off its length.

Should it meet a sloping surface, then continue the
shadow up the direction of the slope.

Examples
A SIMPLE INTERIOR

56. An interior is drawn showing how this rule is
dpplied. The paint 1. is the source of LIGHT, LG is the
point under the light un the ground, and LT is the point
under the light un the Lable.

Where the shadow of Lhe table intersects the stool, a
dotted line has been tuken up fo Lhe stool top, and then
taken along paraliel 1o the tabje shadow on the ground,
2. (o the same Vanishing Poin.

- b8 —

56.
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108 STER
2nd STEP
13t STEP

L6

A DOORWAY LIT BY ARTIFICIAL LIGHT

§7. The light has been placed rather low in order that
the shadows will appear Jong, and therefore mare easy
1o understand.

A vertical line is drawn down to touch the ground
immediaiely under the suspended light.

The direction of the shadows of vertical lines will
radiale from this point LG, where they mest vertical
surfaces the shadow Jine will continue vertically.

Follow the shadow of the first rail A along the ground
from LG, until it meets the bottom of the first step, then
go vertically up the step, and then along the surface of
the first step.

This line along the surface of the first step will proceed
from a point Lhe height of the first siep above LG and
not from LG on the ground. Therefore the height of
each step must be marked above the point LG, and this
is done by bringing the heights Forward: in this case the
doited lines along the wail of the house,

A ray from L through A and produced will meet the
shadow line along the surface of the first step at A%, thus
giving the shadow of the first railing,

The shadows of ihe railings B, C and D will also
radiate from under the light at the height of the first
step. B" is found by taking a ray down through B ta
meel the shadow from ihe base of B.

Take C and D up the vertical front of the second step,
and radiate their shadows along the surface of the
second step frem its height above LG. Mark off the tops
of their shadows by rays from L.

Whea the shadow of each railing-1op has been found,
the extremitics are joined together to give the hand-rail.
Eventuaily the shadow is taken back to the point on the
wall where the hand-rail siarts.



THE CONE OF RAYS

A great deal of thought must be given when starting
a drawing. Not oply its position on the paper but also
your own position must be considered.

When once the C.V. has been decided, one should not
include objects which are far to the left or right for these
may come outside the line of vision.

The Cone of Rays must be taken into socount other-
wise the centre of the drawing will appear ratural, and
the objects at the edge will appear distorted.

C.¥.

CENTRAL VISUAL RAY
—

< N

E

An angle of 60° is considered Lo be the madmum

angle within which objects which are to be drawn maust

lie. This means that the spectalor must be at least one

and a hall times the height away from the tallest building
he wishes Lo draw,

GAQUND PLANE

It can be seen from this diagram that only a small
portion of the foreground actually comes witkin the
Cone of Rays,

NMaturally, when drawing details, one will lnok uwp and
down, and alier the focus of one's eves, but as soon as
you draw with your head tipped back. the Picture Plane
makes an angle with the ground similar to the till of
your head.

The same applies when you look downwards. The
C.V.R. ie. the Centra) Visual Ray, continues 1o be at
right-angles in both positions.

However, often there is some simple method by which
complicated problems may be solved,

)

For instance, the Piclure Plane could be the fixed
plane, :und the Ground Plane regarded as a Descending
Plane when your head is tipped backwards.

From the side it would lock like this,

b, A.Y.P. FOR VERTICALS

D.%.P. FOR HORIZONTAL LINES

and from the front like this.
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. P. FOR HORIZONTAL LINES

\

D.\!I’. P. FDR VERTICAL LINES

Simikarly when your head is tipped downwards, the
Ground Plane becomes an Ascending Piane.
WALLS

If you tovked directly above your head, or directly
downwards, it simply means that lines which were ver-
tical when you looked straight ahead, now go to the
C.V., and the horizontal lines become the verticals.

.Y, c.v. LA

Piscretion mast be used when doing & panorama, for
here one will be moving one’s head from left to right,
and vice versa, and the Centre of Vision must be moved
along the paper to a new pasition in order to achieve
the desired effect,



To V.P.S.R,

Y

Te V.P.S.R.
-

Example

& TIPPED PICTURE PLANE
ToE &8, The Sun is towards the left and behind the spectator.




REFLECTIONS

Examples.

A REFLECTION DRAWN BY
ORTHOGRAPHIC PROJECTION
59, Height of Eye 142 cm (4% Ft).
Distance from F.P. 255 cm (8% 1t).

For this method, as in all orthographic projection, the
plen is placed in its position above the Horizor Line. The
point A being 90 em {3 ) to the right of the spectator,
and 80 cm (3 ft) beyond the Picture Plane.

As the angle of incidence equals the angle of reflec-
tion, Lhe plan of the reflection has also been drawn as
shown in the dizgram,

The problem is to put the rectangle, mirror and reflec-
tion in perspective.

Draw the basic diagram in the usual manner, finding
the V.P.'s and point A, here marked as A2,

Lines are drawn from all the corners of the rectangle
on plan and the reflection on plan towards E, Where
these lines cut the H.L. verticals are dropped and taken
down towards the GP.

The line from A passes through A’ and down 10 AZ,
and horizontal lines are drawn across to meet the vertic-
als, and others taken back to the C.V.

A line from A? taken across to the mirror edge cuts
it at P2, and is then taken back to the V.P. 60°. By using
the verticals and the V.P.'s all the points are found for
the perspective drawing.

Reflections in mirrors are something which you may
rarely need. Often it is quicker to have an actual mirror
and place the object where you wish. For one thing it
can be moved about until the exact view required is
obtained.

An india-rubber placed in front of a pocket mirror
will give you something of the result you expect to get.

Here the reflection has been drawn by using ortho-
graphic projection, and by holding the page towards
the light, the perspective methad is compared.

FLAN OF MIRROR
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DRAWING REFLECTIONS IN MIRRORS
BY PERSPECTIVE
60. Height of Eye 142 cm (4% ft).
Distance from P.P. 255 cm (8% 11).
The 90 ¢cm x 120 om (3 £t X 4 f1) rectangle lies on the
G P. with the near corner 90 cm {3 ft) to the left of spec-
tator, and 90 ¢m {3 1t} beyond the PP,
A vertical mirros touches the P.P. at & point 1125 cm
(3% ft) 1o the right, and vanishes towards the left at 60°.
First draw the mirrar trace and the rectangle by means
of perspective in the usual way. The angle of incidence
is 60°, therefore the reflecting angle will also be 60°.
The sides of the rectangle which are parallel to the
PP. are produced to touch the mirror, and then
continued towards the V.P, 607, beyond the mirror.
Using the M.P. 60°, measure the distance AP on plan,
atong the G.L. to the right from Q. Take this distance
hack to the M.P. 60° thus making AP equal to PB. The
reflection is drawn in by using the V.P. 30°.
1f in doubt, draw a small plen first, and from this the
reflecting angle may be determined.

SMALL PLAN

¥
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A TIFPED OBJECT TO BE REFLECTED
IN A MIRROR

61. Height of Eye 180 cm (6 £t).

Distance from P.P. 277 cm (9% ft).

The diagram shows a cube with one edge touching
the (G.P. and vanishing towards the right at 30°. The
[ront faces ascend and descend Lo the AV.P. 45 and
D.V.P. 45° respectively.

The reflectian of this cube is seen by holding this page
towards the light.

PICTURE LINE
A
H.L
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REFLECTION OF TIPPED OBJECT
IN VERTICAL MIRROR

The Horizontal Trace of the mirror edge recedes to-
wards the left at 50°. The vertical face of the cube lies
in 4 plane which vanishes towands the right ar 60°.

Therefore by drawing a small plan we find that the
angle of incidence is 70°. (60+50+70=[30)

By making the angle of reflection equal to 70° on the
small plan, and by drawing a line parallel to the P.P., we
find that the refiecting tine brought forward to the P.P.
makes an angle of 20°, Therefore the vertical face of the
cube ta be reflected will be in a plane at 20° to the PP,

Vanish towards the ¥.P. 20° at the point of contact
with the mirror. Shown on the diagram where the angles
of 70° are marked in perspective on the G.P.

The cube can now be drawn by using the M.P. 20° in
the usual manner.
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A SQUARE REFLECTED IN A TIPPED MIRROR

62, Height of Eye 157 cm (5% f1).
Distance from P.P. 240 cm {8 fi).

The mirror is tipped forward at 45°, and the Hori-
zontal Trace goes towards the right at 45°.

The near corner of the 120 cm (4 f1) square is 60 cm
(2 ft) to the left of the spectator, and 60 cm (2 f1) beyond
the PP

Draw the square in parallel perspective in the usual
manner, and lying 67 ¢m (2% ft) in front of the mirrer on
the G.P.

Construct the mirror by using Obligue perspective,

In order to visualize the position of the reflection you
intend to draw, make a small skeich plan, and alse an
elevation, and on Lhese mark the angles and indicate
one side of the square.

By drawing up to the mirror on the small side eleva-
tion, and by making the angle of incidence equal to the
angle of reflection, and also the distances equal, it will
be seen that because the mirror slopes up al 43°, the
reflection of the square will lie in a vertical plane, ie. at
90°, because 45+45=9.

On the large diagram, take the square back towards
the V.P.45° on the left to meet the mirror's edge. Using
the D.V.P. of the mirvor, produce tines upwards from
these points of contact, thus making angles of 45° wilh
the Ground Plane and the mirror's edge.

Because the square’s reflection lies in a vertical plane,
it will be quite easy to draw in the usual manner, for-
getting, for the moment, that the mirror is there.
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V. P 4857

M.P. 48"

VP45

H.L

HORIZONTAL TRACE GF MIRROR

THE REFLECTION OF A PYRAMID

63. This 60 em (2 ft) high pyramid has been constructad
by using the squate on the reverse side of this sheet as &
base. Both can be scen together by Lolding the page to-
wards the hight.

The: height of the pyramid was erected on a line taker
up througk the centre of the square and the comers
jained to it.

A Bine through the centre of the sguare taken back
to the horizontal V.P. 45° gives the point of contact with
the mirror.

A line up from the D.V.P.45° through this point is
now produced upwards, shown in the diagram by an
arcow-dalted tine.

A vertical line drawn up through the pyramid wil)
contact the mirror at point H on the arrowad line, and
at this point a line back to the horizontal V.P. 45 wilt
give the corresponding line on which will lic the reflec-
tion of the top of the pyramid.

Distances along this line can be measured by taking
verticals up from the G.P. as this line is honzontal with
the Gi.P. These distances are necessary in order to find
the apex of the pyramid, and its distance beyond the
sutface of the mirror,

A lift-up page
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REFLECTION IN A MIRROR. TIPPED
FORWARDS

64, Height of Eye 32 em (2% in.).

Distance from P.P. 58 ¢cm (23 in.).

The mirror i tipped forwzrd at 25° with the G.P.,
the direction being 60" to the left.

The side of the box AB iz 30 cm {12 in.) long, AB
vanishes towards the V.P. 30° on the right, and lies 40 cm
(16 in.) in front of the mirror and parallal with it.

The angle of incidence + the angle of reflection = 50°,
therefore the reflection of the box will vanish towards
the D.VP,50°, Lengths of the box will be measured from
the D.M.P. 50°, using the Picture Line erected at the
G.L. where the V.P. 30° produced through BA, touches
it at Q.
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REFLECTION IN A MIRROR TIFPED
BACKWARDS

65. Height of Eye {5 em (5Fin.).

Distance fram P.P. 22 cm (8§ in.}.

The horizontal trace of this mirror is at 30° towards
the left, and the angle at which it is tipped is 607,

Therefors the M.P. 607 is used as E2, for measuring
the ascending and descending angles.

The rectangular shape to be rellected is produced to
contact the mirror edge at the Horizontal Trace. Lines
will be taken towards the V.P.60°. Where they contact
the mirror, they are taken up towards the A.V.P. for
the face of Lthe eirror.

The top rectangle is produced in a horizontai plane
also, to contact the mirror at these ascending lines,

For instance, follow 1he ling KL which contacis the
mirror at N, making an angle of 60°,

Because the angle of incidence is 60°, and the reflec-
tion angle the same, the angle at which we shall descend
will be §07 +60° from 180", which is also 60°, This 60°
will be marked at the M.P. 60" and taken down For the
D.V.P.60°.

A line from N 10 this D.V.P. will give the ditection
in which the points X and L reffected, will le.

Bring N forward from the D.M.P. to mest the vertical
Picture Line at N2, and mark off distances N2, M2, L2,
and K32,

These distances are obtained from the G.L. where they
have been produced forward as shown by dotted lines.

From thess points N2M2L2K2 return to the B.M.P.
here shown by dashed lines, thus eutting the line from N
to the D.V.P. at poiats M3, L3 K3,

L3K3 isthe reflection of LK., and the rest of the reflec-
tion can be drawn in.



