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Perspeclive, Joshua
Kirby's edition of Dr Brook
Taylor's Method of
Perspective, 1754, j
‘Whosoever makes a
design without the ]
I-:nnwled%e of perspective,
will be liable 1o such
absurdities as are shown in
this frontispiece.’
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! Giuseppe Galli Bibiena,
lesuit Drama in Setting,

| 740. This engraving
shows that rendering is the
means by which the lllusion
of realismi is produced in a
ine drawing.
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Preface

Rendering is one of the most exctng.
aspects of producing pictures in any arca ol ; i
Like every other aspect of the creative .'l{rI:-:.- .I-:-1:11Jt11t"-"
p'['.il'll.'"i].'l]l:':'- '[I‘J:.lt are tjilﬁfd an l|‘l1'[!’5lh' l_'q,-[:ll_'n.'!.'t l'.‘l;.i. ; :.[]-“_- i]hn[l'lﬂ
centuries. These principles are used to INtroc "l.““h of three-
of realism into two-dimensional "‘:f'mgm”?{.m:];u erm e
dimensional objects and views. In this ‘f“i"_““ 2 our
alism’ means photographic realism, which 1
society as the graphic truth. _ |
Though rendering is a b road _:uui -i._.{,'l.l.'I‘IE!‘.I“; B
hc rn;]dL_- |'|'|1].;;h _t,irn]_‘:l:_'r 1.|I. the E1:.l!-1lt_.2 .[‘.lrt['l'i.lP LLt-lrn.Lg';!|'|1'=] ‘“1,_1 use
from the very beginning. The ability to “I?:m f visual lite
these basic principles forms the fupm_l.ql;lmPr:“_iiﬁqp, Any
racy, which is essential to anyonc “:Hhmi;uu-J by first leart™
area of art, design or graphics, and is atta -

and challenging
he graphicarts:
Jering has
!'IJ[
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one
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Ing by Pay|
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& west front of 2

ashington Cathedral,



| LN
| L]

Inlrllil'sl“
1
"-—H‘.ﬁ -

Citto Wagner's
4 ot the Post

Bitca Savings

Vienna,

is both p

Bank

recise and

irby’ spective, engraved by _
fﬁ:ﬁfnfgresfﬂf all: “Whosoever makes a desig

THIE Ho 'ﬂﬂh1 m;-],kl.'ﬂ-
William ﬁwithﬂ“r the

- : ahsurdities
knowledge of perspective, will be liable to such absu
as are shown in this fronusplece. ective in two previous
I have dealt 1n demrll wntg (p:il.;i::f:#f Dt ee vive n d_ d:':
bnu}:s, Desic Persaﬁ:iitl;flf:;r;mmmn here. E'fmfusc ?jr:r.]:lifr:[lib'-
L L? o ective drawing as a basis rL-lrtlw.::f of my
et ﬂh PEE‘;W recommended. Unlike m-;n-g]rlvwit
g m;tﬂ L?‘f:g with Pen and Ink, which fjc'ir[nh 'I:hi?': hook
311::::- k:;s.ctfz‘liti:ﬁ of rendering in that gm'l:lm": _.;in-:ple terms,
cluars- with the basic principles of ren Lr; c?nl:f what is scen
that the student can understand not on is seen in that
i ‘6 ser of conditions, but wlj-:f 1l1! be putinto
und-._:r a specl e o this und;;rst:lnt_ill'!g can SR
pnrn;ulﬂ_f waglcnmmnu-‘- variety of artistic me dI.:rs e
E{:-a'f::l;t ;::cli as cubes, rectangular prilsmﬁs cﬂtzumpllifﬂlf
:m::]. spﬂnr{-s have been used, and ﬂ_i'dll;a::; e Eiccts
conditions are described. By studying

: : ie understand-
and conditions, it is possible to establish ;bjlfi-'l;r e e
ing which can be :chvc!up:d and expande
lex shapes and conditions. ; : i
4 Rendering is the means used to turn a E-Il'l:-ll-"]'-: h"":lf::: lhﬂE
into a pictorial representation Cﬂrl:msmnt with :-u;u 2 5iﬂnﬂ|
15, a two-dimensional representation of i_lhfﬂl-"'ﬁ:lm s
object or view. Provided thar the rendering offers an

1

rate image it can be of inestimable value as a communication
between a designer and his client, and/or the public. A ren-
dered drawing shows the observer a pictorial representation
of an object or view as it would actually appear, even before
the object is made or built, or the view re-landscaped, etc.
Therefore the designer, whether in the fields of architectu re,
industrial design, interior design, landscape design or illus-
tration, must be able to draw the object in perspective, com-
plete with accurate light and shade and shadow projections,
and be able to render the drawing using valid principles so
that the result is an honest statement of fact. In other words,

it is essential that a rendering purporting to represent the
result of the specific design process con veys the true intent of
that design.

Renderings are also an essential

Ing process. Because design is essentially an intellecrual
process which relies on

ess i graphics as its language of com.
mumnication, a designer must rely on graphics 1o give his
ideas reality so that he can confirm ey ery step in the design
thinking process. This he can do with confidence only ifﬁe
knows that his graphicimages portray the truth, i.e, the ' are
accurate and are based on visya] facts. It is inn:mstin:r t

note that all of the world's leading designers, pa rtir:ul*vgrlE in
architecture, are or were highly competent delinegy r }tr'm
example Charles Rennje Mackintosh (5). |e Corh S St
Frank Lloyd Wright, as well as many urh::r:-;. Skl

part of the design think-

is 1902 perspective
S L i aring Fionus
Mackintosh, the bare
verticality of the building is
countered by the flowing
lines of the trees and sky.




To portray the true intent of a design, a rendering must
have as its principal objectives accuracy and honesty, i.e.
integrity. It can and should have other qualities as well, but
its first duty is to portray the design truthfully. ;

The purposes of rendering outside design might at first
appear to be less demanding. However, it should be obvious
that the artist must have the knowledge and skills necessa ry
1o communicate space, shape, form, light and shade, armos-
pheric effect, contrast, texture and colour, no matter what
type of expression he chooses. The artist needs to undu_r-
stand the basic principles because it is only th rough the abil-
ity to understand and use these valid principles that he can
produce a rendering that clearly communicates his Inten-
tions.

Tosum up, a rendered drawing is a two-dimensional re
resentation which conveys information to
form which can be understood, because it is based on Prin-
ciples thar conform with what is seen. It reproduces the -
lusion of the conditions in a form that the eye TCCOENizes as
consistent with those seen when looking at an actual view e
object. Therefore, the most convincing renderings are those
which most accurarely represent the conditions th
rstanding of the h
¢ essential skills o yse. deve-
|r.|.1:|n|_ requirements will result
art, design and graphics,

p-|
an observer in a

at exisrin
ASIC F'ﬁl_'i[]__

reality. Only a complete unde
ciples and the acquisition of th
lop and expand them to indiv
In competent renderings in

W T n
vayvs information to a
2 W pwo-dimensional ri}ﬂresanmhnnﬁfshg:;}_légrgn EE‘IL‘-EI. UL
6 A rendercc L mﬁ IIﬁll:'..zl\*:.e or she understands bacausa |

a form wihic
pbaansarin

10

7 With the simplest of fluid

outlines, Paul Klee created
this hugely expressive self-
portrait of 1919.




9 The seeing procass.

% To learn to draw it is first {
:(‘} necessary to learn to See. 3

& To learn to see it is first 3%

s to learn to look. 331
i Necessary | * . \

18 learn to look it is first s
= }I‘:}BESSHI'! to learn what 10 QJ
:E look for. 8
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(% it is necessary

basic principles involved In 13k
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E% SEE“\E - 'i?: The seeing process

v -B: In order to learn to draw or paint, the student must f h
3 = - 1 Ess ~a tﬂ.ught O See as am : : L AL
> ing is @ simple proc €S -

1% Orawing

ith the physical equipment

neans of gathering essential information.
. a hi“a“y ‘B Eq‘:'fmﬂ_l hm{:ﬂ“ hr:mg!-'. are born w
: 1 ~a] or s . w . g
H@ nl |n‘grnreunﬂag; Emt ‘|5 {j" minifuf:;lﬁ & 1::;] Tcr;s:hr_ﬁ ul:ydﬁ:::[:;p this faculty beyond the
== what is seen %3

: erage person for .
_ :JSE, ;Ea} is, for navigation, recognition, :i-:::ncling. mﬁ?rﬁi
] 'L cihciency 1n seeing as a means of gathering inf e
"5} knm' {Bn ]rf: :l] my opinion, a learned skill, like the alcE[tE ::rr} :;:E?:?:::
= 2 2 a lng,wntlngnrriding:.hiq:._—],;: Because of thi ‘ )
(s Iis 3 cess of learnin g S0 U the pro-
<: : B to draw must start wirl lears: 4
:-:E:‘ “nnﬂlﬂdnﬁ a_“d IHI‘“E“ :kl *3: then E_C:l]'lnlw a logical development of Ln‘o;jzggcgui]dsfltiﬂnd
{ .‘..,"5.3‘ are r“p““s“l‘ﬂ mr uun '3,1 Seeing is the basis uf?:liid dmwingskjlls,ﬁnitiq m:::.r:i;s.- =
\ 7 - s = to understand the SCCINE Process in its : Tl
| '2}7 dm“ S anni I 33 form. Because the | e is a | most elementar
] — n 3 Bmm nm '{3‘“ must be ]:Irr:stn: f;r]";mﬂg LF’EI'S a |lEht-5r.:nsmg Organ IEghﬁ
2 = it to be able - 2
15 RESPONSIBLE FOR = e e
E,a:_‘ 'i,.. strike an object and he R ited, Le. to see, lip
%3 = .

. : . L o L b D T
." J- ‘.J‘L -ﬁ ﬁ iﬁ- “ ."- ﬁ J_ 'ﬂ' -" » ﬂ‘. ol | {-gﬂ

hf} 50375

[

B Tha imporanco al lgaming 1o sa8.

where an imngt : n ﬂf'thq.: N

r Ei : 1S recorde . - =¥
Naturally, if no light strikes the abj d on the reting (9).
rEﬂE.'L"LL‘d Err_j;n it, "-"I-'hi’;h Mmeans leCt no

light ¢
! an be
that the €YE€ cannot gee
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11 The sun is the primary
light source.

REFLECTED .

LIGHT RAYS 2% BLACK
__HORZON —
SHADE
SHADOW
Light

An understanding of the tollowing information is essential
to correct interpretation and portrayal of the effects of light
in two-dimensional represent

ations of three-dimensional
objects or views.

L Light s the basis of all secing.
2 The sun is considered to b

e the primary light source for
this planet.

3 Lighr is said to travel from
known as light rays.

4 Light rays cannot change dire
reflector of some kind.

3 Light rays cannot penetrate solid,
results in shade and shadow.

6 All materials are capable of reflectin
degree. Any given material ot a ligh
retlecting more light th

Its source in straight lines
ction unless they strike 4
Opaque matter and this

E light rays to some

t value is capable of
an the same

i material of a darker
value.
7 All colours, with the txception of black, are capable of

e ey ﬂpl.,;m rr._*r]i:-[unml.:l SOMme ||p.h[-j_:gl:r||l colours. e.g. white. vellow

- The Lascar's Nk, yellow-green an vellow. T o T
‘Eﬁ,ﬁ?ﬁfdwm ASGRER. S:'m t]-lrF:::r::-J:nul: Sl hfl v t.'rimngt reflect more light
engraving, 1872. Doré Sh Bt e, dark green ang dark red.
"‘Eiﬁjmgﬁﬁ ot light 1o Light behaves in
ma d moods in
build effacts an
his drawings.

1 predictable w
SCE, It must be the g
awing, rendering ap

ay .’Jml, bec
Artin

everything we

AUSe 1t affeers
standing of dr

EPoint for an
d rl'.1|:|;|[:|r1g_

Under-

15
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12 An automatic aperture - which ¢ :
el chilen :F e Photographs, which can be considered to be mechanical

- : h n and an artificial
- This is one of a understanding of light and how it is recorded in pw
35mm SLR cameras of this : presentations of three-dimensional objects or
manufacturers, e.q. Leica, |
(]
-

Nikon, Canon, Olympus,

Yashica, etc. The camera

IS an instrument which

uses light to produce

‘mechanical renderings’ ;
and can be of enormous -
value in the process of

M PARALLEL PLANS
understanding light. OF Llﬁh% RAYS -

— SHUTTER SPEED A&
- TR A
FILM SPEED DIAL | FUNCTION DIAL
I b BEWA D CRAMEK-HAMDLE
.:'-I"'E'-E'NETIE SHUTTER FILI'1 F-. ull'..:l -\.h!H LU H T
RELEASE

I BACK RELEASE KNOB

FiLM ADVANCE
LEVER

Jjnﬁn FICLAL f"ﬁf

LIGHT SOURCE "

-

LED DISFLAY
BUTTON

| - TR L]
SELF-TIMER LEVER— DEPTH-DF-FIELD A SYNC, TERMINAL
PREVIEW BUTTON

FRONT VIEW S G

PLAN POSITION ™
LED BATTERY CHECKER DISPLAY _ OF LIGHT SOURCE

FILM ADVANCE LEVER | —ACCESSORY SHOE

EXPOSURE
COMPENSATION
SCALE=—

SHADOWS SHADDWS
/ S

Light rays from the sun and artificial light sources differ in
only one respect: light rays from the sun travel in straight
parallel lines, whereas light rays from a simple ﬂrtiﬁc:iili
light source radiate from a point (13). Though it is tairly
ey e obvious that light rays radiate from the sun, because of the

limited areas involved in most pictorial projects the diver-

TR APCRTURE RING gence from parallel of the sun’s light rays is so infinitesimal

DEPTH-OF-FIELD SCALE that it can safely be ignored by artists and delineators. This

knowledge that light rays from :

%H’: ISl FOCUSING RING parallel enables shadow shapes

i constructions using the
tive projection.

As it becomes necessary these acme : :
TOP VIEW “"‘F"lﬂincdtnu?:-fiu]l;;fﬂsHr} these aspects of light will be

EXPOSURE COUNTER S

the sun are straight and
to be SCL Up In perspective
normal basic principles of perspec-

e LT
B
| =3

mpmadhoff b

17




14 and 15 (below)
nvergence, diminution

and foreshortening. Perspective projection is the method of combining con-

vergence, diminution and foreshortening to produce an
accurate line drawing of the shape of an object or view,
which can be rendered to produce a pictorial representation.
Because each part of perspective projection is based on op-
J tical facts, i.e. is consistent with what is seen when viewing
' the object itself, an accurate shape of an object or view can
be produced.

16 Perspective drawing
with shadow shapes.

Any drawing that is to form the basis for a rendering must

Basic optical laws . have Sll']:ldﬂ'w ﬁhﬂpES added to the perspective dra 'ﬁ-‘ing
Of equal importance to an understanding of the behaviour before it can be considered complere (16).

of light is an understanding of the basic optical laws, which
include perspective, light and shade, and atmospheric effect.

Each of these three main elements produces a number ol _
\\ _-""--_____=_ 17 PEFEPEC‘[W& drawing of

effects, which are discussed as they become necessary 10 3 e a cube with shadap o
complete understanding of the overall subject. B

The three most important elements of perspective arc:

15?:““@:“:{: 2 Diminution and 3 Foreshortening (14,

come closer together at a constant rate. This is known as

convergence.
2 Obijects of i
isrl:m:::: b;}:::amﬂ: size appear to become smaller as the Shadow-sh '
known as 4:’.irn'::'n:l,t'|,|._.,,':r:rI and the observer increases. This is basic Pcrspscspt Eﬂll"‘-'?"_'-'f“ﬂnﬁ hic ﬁim[-""-‘: ol
. -CHIVE projections in which ‘

3 1 ] : ; , inclin :
Equal spaces between objects appear to become shorrer at (light rays) and their plans are used (17) ESEE {.:Ellf:f?fl‘!cl Ines
> Eerspec-

A constant rate as the dista tiv d ;
: ¢ nce between them e and Creative Pe :
observer increases This and the ; erspective for full ¢ .
- Ihis is known as foreshorten; spective and sl explanations of pe
ning and s 'lﬁdm'.'-s}np.; cons : s Ol per-
. - : [rutllﬂng_}

18
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18 A typical mistake made

BADLY DISTORTED
in architectural rendering.
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The cone of vision and the one-look principle

The cone of vision and the one-look [!riil'l_':’f’l"'lh_ T
Important aspects of perspective projection whlc 1”;‘: very
quently disregarded. This is responsible for s .1Emlcif:
unfortunate distortions which are particularly notice
architectural rende Fings. e
The illustration (18) shows one of the most common

: . cone o
ts_.k_r:-.-'. made when the one-look principle and the cone
Visiomn are iE“Dl’L‘d,

]I'I‘ PErspective dr
ver is |j

[re-

» AWInNg, as in still photography, ‘I"'_' nhb”.
st what ik knownias the one-lock pt'”‘c'plt:
Tk Ssansithat for the Brirnose. of making a picture the
he "-'-;:fh!- eycs Imua[.htqpl:_rfcl:ﬂ}' still ar the moment of look-
: © subject. This is because the drawing (or pho-

topraph) will be 4 ingle 1 : i
POsSItion at g ﬁp-r:u.*i?ill-; %nf:::::ﬁi e om a REScific viewing

nd this single image
20

shigmt

: -:i___

CENTRE LINE OF VISION

- S

/THE CONE OF VISION

\e—EXTENT OF CONE OF VISION

i Ill HORIZON LINE

|'

R b

GROUND LINE

D f PICTURE PLAME

CENTRE LINE  /

\ | OF VISION /

: . /
\ /

3 | /

..'."m _..l'll

. 1| ‘___,JfE»D" CONE. OF VISION
309 30¢Y

T

& STATION POINT

IOBSERVER]

does not allow for movement on
eyes irnr the camera lens), nor of any element w
ture. The photographer is aware that his ca

! € moment he presses the
the result will be not asingle im::gc but n1h]f:t:-ed Ic

1e will get more than one image on his ne ative I;‘;UH!'L', o
his Photograph g COVEr a grearer :ur::g h S e wane
further away from the syh; S oaustmove
record a greater areq, iigamaony casvill

£

the part of the observer's
ithin the pic-
mera must bhe

Itter-release or

19 The cone of vision.
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20 In his engraving of a
Bible-reading in a Nignt
Refuge, Gustave Dore has
recorded a dramalic
moment in a2 single image
that ‘his eye saw clearly
when it was held still'.

When making a drawing the artist must r“{zn-i-{:l:;prrrl:
single image that his eyes can see clearly ur.-]h::n ';::E:F.h&hm_
fectly still like the camera lens. Because :_!n: In.u.n_." S
.ted in the area it can see when it is pertect 13. tH.I G
known as the cone of vision, must be u_sufl :j}rtl e
control the amount of the subject to be leut;: Lloring
ture in the same way as a photographer Il_us._:.a o e es
of 2 camera. If this limit of the con¢ of usln?n wL-' o s
was shown in the illustration _uf the In’Fh“'F":LE:]L:iﬂ” Seri
(18), distortions of the image will result. tL"-th:: L T
often-seen fault is to move the station -F“-If;i-.-lu SR eaon
the observer’s eye) on the basic perspee
further back from the subject.

For all pictorial representations, O e -
vision of the human eye 15 n_::c::pmd as i Y deBrers: of vision
spective construction (19) illustrates h.m."rud subject wil be
is used to check that the whole of the nqu.r ‘bt the cone ©f
undistorted in the final picture. R-t":ﬂrjﬁght " well as the
vision is three-dimensional a ”f]]a- u; wl,ritth B one of visio™
plan of the object must be checke

cone ot

he maximum & s
¢ “1'-'FLT

# -
% -
ECENI.IEDNE S o s 21 and 22 (below) The
E e S b cone of vision.
= o
- e
: -
- .'-’f : }-.-
- _l,-"
- -
=1
.--"E‘_J.: P HORZFOMNTAL CEMTRE _L"-'E_EF WISKOM
= 2
1"‘-\.
Ty T -
> % g
.\-\-\- -
-.\-\-\- -, .\..h Ty
=0 =
3 o S
£ GROLBTD

B A A CUBE

Observer ‘A’ (21) is shown standing too close to the
object for a satisfactory picture of the whole of it to be made.
If he moves back to position ‘B’ the whole of the height of
the object falls within his static cone of vision and a picture

of the whole of the object can be made without unacceptable
distortions.

/

\
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/ |
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! PIcty ¥y - Vision (B)
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D 00

When the one-look princi
understood, they can be
ture :mfi thus eliminate unfortunate distortions which
nthenwsle occur, even though all of the other A=l
PEISpective construction may have been used e rrectly, O :
ﬁnall point is that the wise renderer always tries to ; ']'-Q - il
5uh|cs:t_ well within the cone of vision, Whilst it ic .E‘d-;uk“-'-'lllll
that tljus 1s sometimes difficult in interior renderings wher.
space 1s limited and it is necessary to work to the ab
limits of the cone of vision, an experienced renderer work-

Ple and the cone of yicic.
used to contro| the limits of

where

solute

This group of three illustrations (23) shows thed IL:HEI'L'!'I ﬁE
i the view of the critical, lower-front corner of a EI;I :
placed in differing relationships to the limit of the cone o
VISION. - ;

The first example shows the unacceptable distortion of
the lower-front corner of the cube when it falls outside the
limit of the cone of vision. e

The second example shows the cube drawn within bur at
the very limit of the cone of vision. Whilst it cannot be
claimed to be unacceptably distorted, it can easily be seen

ing with extreme care can produce a satisfactory result. that the third example, which is well inside the limits of the

| cone of vision, is preferable to the second. Maturally,
ﬁb-li-eh.ree examples of a r informed judgment is required when considering the place-
. ment of an object or objects within the picture area.

In (18) the unfortunate distortion at the top of the build-
ing could have been avoided by placing the whole building
within the cone of vision. An external view of a right angle,
as in the closest corner of the building, can never appear as
an angle of less than ninety degrees.

The advantages of avoiding the extreme limits of the cone
of vision should be obvious. When it is necessary to work to

these limits, do so with great care and never go beyond

Pl ' them.
\ Atmospheric effect
Atmospheric effect is one of the most important optical ﬁg@'g’t‘,ﬁ%ﬁﬁ?ﬁ ;?;J::ﬁn

effects because, like perspective and light and shade, it  create the illusion of depth
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25 a—d Atmospheric effect.
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The sun’s rays strike the object and are reflected through
the intervening space in such a way that they are registered
by the observer's eye (25a). If the intervening space is clear,
i.e. has no obstructions, the light rays can travel unin-
terrupted in a direct line and the observer will see a strong,
bright, clear image of the object.

ATMOSPHERIC POLLUTION.

25b

S , as well as
-I.-hf ::I.ii' On our p[ﬂﬂl.:t hﬂ_‘: i 1 Many ﬂﬂ-[urﬂl ;

- 1c of various kinds
man-mﬂdﬂ pn]]u'r;'lﬂls i|‘| [hl.." EUI'ITI nl: Eﬂhl:l;b ﬂi;r.;l‘ifl:lcﬁl 3” ﬂ[
as well as other materials, such as watet I:‘lizi ht rays even
which are capable of reflecting or dullcig;ﬁ] Bl
though they are individually ”ﬂ'r}’_ﬁmnﬂ ety
Without becoming involved in exacty ™
these pollutants are, it is sufficient to undcr:tdl.l g
ticles of dust, which are in evidence mrur}.w}-"ir-utinﬂ
pended in the air and are solids capable of rel "-cin a dust
rays. If the dust particles are dense enough, 1~. N
storm, they can completely block the ul_:s::r'-'cr 5 ?lL'l“'I['l'i' -
object even at a comparatively short distance. Siml : t'Fn;n1
really heavy fog can virtually stop the sun’s light ?ﬂ?h bser-
reaching an object with the inevitable result that the 0 2
ver cannot see it. Heavy smoke can also block an “h"""ﬂ”,%
i A Ean UE.'IjI.'l-'[ as can, to a greater or |esser extent, heavy
rain.

at many O
d that par-
are Sus-

][ghf

OBSERVER

Under normal circumstances these pollutants are present
in varying proportions in our atmosphere. The light rays
reflected from an object must travel through the atmosphere
with all of its tiny, solid, opaque particles of various pollu-
tants before they reach the observer's eye. (25¢). That some
of these reflected light rays will strike solids suspended in the
atmosphere and be deflected from their true course to the
observer's eye is inevitable. It necessarily follows that if the
number of light rays reaching the observer’s eye is reduced,
the seen image of the object must be reduced in intensity,
brightness and clarity. Therefore, if the object is closer to the
observer’s eye, the light rays will have to pass through less
atmosphere and fewer of them will chance deflection from

their course by colliding with solid particles of some pollu-
rant,

4 SHORT DISTANCE | : ;
| ] __ GREATER DISTANCE

UBSERVER

.I}i];: result of placing the object close to the obsery
u|-1 ¢ aclear, intense and bright image of the object
! ;?t observer 125d). As the distance incre
effect tlwl! resultin a less clear, |ess intense
ng?r'aﬂmg seen by the observer
e result of this atmospher:
whiontl laspheric effect can be readily e

g mm%mﬁlrl;:!hqn d, because atmospheric effect s E]'E:'?j‘-cn oL
L_ rything seen, it is an | ident in
INg an accurate image, pieaasEct

er's eye
seen by
ases, atmospheric
and less bright jm-
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(27} in which the
= ffect can be seen in the photograph (2 -}d As the dis-
26 Frve spheres placed to This etfect 3 | are strongly contrasted. el
gemonsirate the effect of values in the foreground arc st these contrasts are rcductl.
aimosphere .Ii'IE'L‘ from the camera INCreascs, : -| - no longer have dif-
5 il they are virtually neutralized; they ¢ exists between
:'mr!m values and, therefore, no contras
erent vi
them. -
28 Diagrarﬂmfa!r'f
explanation of the
atrﬁggpherlc umbrella.
[ pheres olaced at - E ‘H"'-
i y ] r "||.,'|_' -Il_iLII-I[I-I-'\-ll "': |""" | el
- n (26) Of | |
[h'H 'Ihlh“ﬂ“k yan observer demonstrates how ‘ \"‘L
ditferent ..1|5IJ_”'-—'—‘“ LWL “.]l,l it i5 seen by that observer. ‘, N
.ummphcrn: ettect mﬂmnatﬂ_ I~l' '“. deerees of darkness ‘ N\
The drawing shows how the va '-“H'{ e ereaset. Tt -y ==,
rhtne ire reduced as the distance ' "
_1['|L1 .Il_'-:-'-l.l.[”"h""' . | k and the ||i;|‘:_ NS WIS e
Jark areas tend to become less darx: -ontrast causes the e .\’
i 1 ‘ ome less light This reduction ot cO --,"1:' listance = _:51
v Bec 5 ik : et ey a5 i CHLSLatlh J
nh .-Kr:'rr to see a reduction of IMage “m-n II:L ed even further \
ULk ; [Ernoke identical spheres Werc platt wuld be ver 'M
- - 1 i . = #e Wil
27 A landscape SNowing e bserver, the furthest ones W .t values \
atmospheric effect. Values away from the obse = ishing their different ¥
n the foreground are - hard to see clearly, disungul 1 it might even be difficult 1o
1 N - S .l' :F‘ﬂ ar' f12h " _hlt- I]]]L I-I: [ '.:_, |
stpﬂrg!f _::;r";. a5ie \ = : |r!..“..|.,_'[ |r'|"|_F.“:|'h"«-
mosphenc would be a

etact reduce as the

\
:
rsiance ncraasas.

- 'IES.
recognize them as sphere

Atmospheric effect is not limited to the deflection of
reflected light rays travelling between an object and an
observer’s eye. Italso has a considerable effect on the
rance of an object because it affecrs the valyes seen on the
surfaces of thar object. The pollutants suspended in the ar-
mosphere form a sort of umbrella, which is capable of
reflecting light rays as they travel from the sun in such a way
that they make the sky look very bright, even when the
observer has his back towards the sun (28). This phenom-

£non can only be the result of some form of effective reflec-
+or suspended in the atmosphere and can easily be verified
by observation.

appea-

If there is no effective reflector in the
case on the moon, the obseryer will see
leaf). To see 3 light sky, light ray
direction of the observer’s eye '
must be present in
In the earth’s
which act as ¢

atmosphere, as is the
ablack sky (29 over-
s must be reflected in the
trom something riny, which

the atmosphere in very large quantities
atmosphere this somethin -
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30 Mirror demunstra!inn.

31 Mirror demonstration
with object.

B s

DBSERVER

It has been my experience that many students have con-
siderable difficulty with this concept of the eye being able o
see only objects which reflect light rays in such a way that
they can be registered on the retina of the eye. Many |"_t‘|'-*'”
that if light strikes an object it will be seen but this is not
necessarily so. For example, if an object is placed so that 11.1"'.'
light rays striking it are reflected away from the observers
eye, as shown in the illustration (30}, the observer will
nothing. :

If the object is a mirror (the most efficient reflector) a!
the condition shown is located in space, which is outside th¢
earth’s atmosphere and its atmospheric umbrella, the obser-
ver will be totally unaware of the mirror’s existence.

Sk

,|."I'.|

@ s )

MIRROR

QESERVER

‘duced in a particular location,
bject because the light rays are
striking it and some of them are hL‘irlg: n'ﬂ::l:_tr.:d by ;h:: n:]lrrim:
hack in the direction of the observer's eye (31). Though the
observer still cannot see the mirror, he will see in the mirror
the reflection of this carefully placed object (32). The object
has been placed to take advantage of the fact that the angle
eflection equals the angle of incidence of a light ray.

If a simple object is Intr
the observer will see the o

orr

OBJECT

REFLECTED LIGHT RAY

e

ANGLE OF %
INCIDENCE 0\ REFEEoN

Physics establishes that the angle of
Fay equals its angle of incidence (33). It
bles us to follow light rays and calcyl
regarding seen images, =

15 this fact thar ena-

REFLECTION

reflection of 3 light

ate their behaviour

32 What the observer sees.

33 The angle of reflection
equals the angle of
incidence of a light ray.

43



‘ L light rays from the
Jce to the surface of the earth, the B ray

S;ﬁ.-?ﬁ s:ill strike the mirror and be reflected away from the

L On this evidence he should not be able to s€€

observer's €Y€. .
but practical ex periment proves that he can see 1t

- can be seen, light rays arc obviously

in & mirror. ‘
‘ (35). Becaust the mirro

being reflected rowards the observer's eye: If these reflected
light rays responsible for his seeing the mirror are followed,
é::] <‘r—_=} 'ﬁ- using the knowledge hat the angle of reflection of light rays
is equal to their angle of incidence, it is possible to locate
their source, which in this case i< the atmospheric umbrella

in conjunction with the sun.

MIRROR
36 A cloud reflected ina

34 The sun reflected
the mirror,

mirror.

DBSERVER : :

| If the same mirror had its angle to the observer’s centre
line of vision altered slightly, the observer would no longer
see the reflection of the object 1 the mirror but would see
reflection of the sun, the light source (34). In the examples |

used so far the observer could not have seen the mirror,
regardless of the strength of light involved. Itis not the num- |
ber or strength of the light rays striking an object that ena-

|

" bles it to be seen, but 1ts ability to reflect light rays in the
direction of the observer’s eye. 5 -

35 The sky reflected in a
Mirror. vy :
MIRROR

OBSERVER
‘ If thE are ___'-_———____-__
<~ ‘: object such, of the sky (ar
alsg th:uriﬂ 45 a cloud, ¢} EHEEPh eric “mhrella]
W EChion “ft SCrver wil 'E':]n[:-"nﬁ S

MIRH'DR . _I 3 E‘h‘{: ur .
SEEN, it is _“Ithnu;g both €¥e, not hec 3 h‘-CﬂuSu ik
Positione Lossible ¢ must |k ause liphy o 20t
0ons can O undersy. 4ppen fo BNt strike
With varyine e et | Stand tha g ppa o ODiECt ¢ Igs
r Ctto be

atign, 05 degrees of ﬂ} r:
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38 The action of light
. imstances, horizontal <o on horizontal and vertical

surfaces.
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39 The effect of the If the atmospheric umbrella is understood, it will be seen
atmosphenc umbrella. thart the light rays reflected from it are directed to the hor-

zontal surfaces at which the observer is looking (39). (Only
those light rays directly involved in what the observer sees
are shown.) They strike the horizontal surfaces, which
become very efficient reflectors of light rays in the direction

40 A more com I'H::'l |
arrangement o zonta
and vertical planes.

ATMOSPHERIC
UMBRELLA

OBSERVER

of the observer. The vertical surface, even thoughitis n:lcm: :
ing the same amount of direct sunlight as theh hﬂnznnmhz.:i :
faces, is receiving no useful light from tdt: _F;mﬂ;p i
ambrella as far as this observer is concerned. 1he 0DsErv
will see the horizontal surfaces aslhghter values than the ver-
rical one because they are reflecting more light in the direc-
1 15 EYE.

tm[? ?:i:l;:: }:;rnrizﬂntnl and vertical planes are added, the
results seen by the observer will remain consistent and he
will see the horizontal surfaces as lighter values than the ver-
tical ones (40). Observation will confirm that unfier all nor-
mal conditions this will always be so. In this context,
‘normal conditions’ means that no extraneous reflections
are allowed to interfere with the object being observed.

. g ol
atlilaniag
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The fact that under normal conditions horizontal surfaces
will always appear lighter than vertical surfaces seen in the
same light is of enormous value to the renderer. Using this
information he can clearly establish the change of direction
between horizontal and vertical surfaces seen in light (41).
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This illustration (42) shows how the introduction of this
change of value on the vertical and horizontal surfaces in the
rendered example gives a greater illusion of a third dimen-
sion, because the variation between the two surfaces is con-
sistent with optical reality. The example on the right does

not have this evidence of optical reality and is somewhat
ambiguous.

41 A rendered cube—a
one-point construction.

42 A comparison of a
rendered and an
unrendered cube.



A static plane is one thart is seen at right angles to the
pbs:nfer’s centre line of vision. A dynamic plane is one that
s seen at an angle other than a right angle to the observer's
centre line of vision (43). In all the examples shown so far.
all the vertical surfaces seen in light have been static planes,
which have been completely shielded from any effective
reflected light rays from the atmospheric umbrella. This
shielding causes the difference in value between the vertical
and horizontal surfaces to be considerable. In fact, under
these circumstances the difference will be the grearest seen
by the observer, because as the vertical surface is rotated on
its vertical axis it will obviously become increasingly affec-
ted by light rays reflected by the atmospheric umbrella. The
result will be a slight lightening of the value seen by the
observer,

Though the reflected light rays from the atmospheric um-
brella will, for the most part, be reflected downwards to the
base plane, others from the lower part of th_E ﬂtr_ﬂﬂﬂl’h“““
umbrella could be directed in the general direction of the
observer's eye. Some surfaces, pﬂrticu_lnrl:.' the gt‘ﬂ_'-lﬂd P'ﬂ’]‘:i
and others very near it, could reflect light rays which e
strike the angled vertical plane and be reflected towards the
observer’s eve. Even a small increase in the amount ©
reflected light will affect the value seen by the Dh“;“:”_:jbt'f:
under normal conditions the amount of light rcf]rl-“d by
dynamic vertical surfaces will not equal that reflected b)
horizontal surfaces. .

As the height of the vertical pl:ln; mcrﬂns-.]:ls- 2
more light rays from the atmospheric umbrelia to

erver’s eye (44). . ofaes
ﬂh’sfh-:: ubsi:l:";cr sees the vertical plane as a d!;"ﬁf::u?: Z‘rf::ft
of graduated value with the darkest value n_t1[i r'l-m:r St
As the height increases, the value UCCOmES hl?[m- to reflect
the surface becomes more efficient in 1S & :[4‘5:'
light rays in the direction of :hrl.- ohserver b;!i:-r of .id-:r1ricn|

When this Pfi“CjPl‘: i5 ;1pplu.'d b8 IW| e on the yertica
cubes placed one above the other, the ml;:= lowest one an
curfaces seen in light will be darkest ﬂﬂhl_'-hui Jht increases
will become progressively lighter as the £

(46).

it will reflect
nrdS the

OBSERVER

namic vertcal pieti=
::tﬂ' ed in height.

FROM ATMOSPHERIC
UMBRELLA

45 An explanation ofa
vertical plane extended in
height.

46 An open stack of cubes.
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47 The sun and the
working together.
-'\. ; "-.__"q"
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/ 48 A plan of the

— atmospheric umbrella.

The sun can, under certain circumstances, supply the light
rays which are directed towards the observer's eve.
However, these cases are rare and usually when it might at
first appear to the inexperienced person that the sun itself is
responsible, it is more often than not the atmospheric um-
brella working in conjunction with the sun which is respon-
sible. The illustration (47) shows how this may happen
when the sun is in front of the observer instead of behind
him, as it has been in the previous examples.

The conditions illustrated are by no means all of the possi-
bilities likely to be encountered, but the principles remain
the same for all situations. If the reflected light rays and their
source are located, the image seen by an observer can be
logically reasoned and a convincing pictorial representation
made even if the object exists only in the imagination.

The atmospheric umbrella, being thrﬂf-dim“ﬂ““”}‘L is all
round an observer, not just in front of him, but the illustra-
tion (48) shows it only in plan and at a much reduced scale.
The observer has his back to the sun and he is 51_1rm1_u1:;icd by
atmosphere, all of which is capable of reflecting light II:::""“
because of the pollutants suspended in it. This _mr::m.'fl t ’lt
the atmosphere is capable of reflecting light rays in R e
tions and as a result the observer will sec its effect, no matter
which way he looks.

In spite of this the

have only a minimal effe :
the atmospheric umbrella will have 22
effect on what he sees when he looks in one speciiic

(49),

area behind the observer will normally
ct on what he sees, whilst the rest o
considerable, direct
direcrion
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50 An observer looking in '

the direction of the sun.
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If the observer in the previous illustration ;*.-. rm:u::l
: ' el * PENET:

h 180 degrees, so that he is now lookingint W_ELd }L'm
thmu_g - g j,g_rl1u5|_|n,t]1c:|renh+:hll_1 1l
direetionokthelight soutee I he sees, whilst the
ill again have litle djrccruftecrnnlwhﬂt jE'FI::Ltr:lriit'-:ctl1.'m
4 ‘%th atmospheric umbrella will contribu 3
rest of the
; e sees (50). ot T .ther. it can be

. fle rom a |z are:
light rays reflecte

understood how

1 I f buildi
The loss of efficiency of the atmospheric umbrella as it 52 An elevation of buildings

. and trees.
i res with what is seen.
' hat Ofter rEcIE;'pund frtqucl:ﬁ!lz mmt;:fﬁtains etc. are located
.'c : of affecting W Often buildings, trees, ; 3 .

tmospheric umbrella would be Lﬂl";'ﬁ};, I:;tmfr.v.ph::rin; um- behind the object I:u:u:_zg u!T"-scand and, though :]d‘IEEE 0:]:;:;;

?he observer sees (31). The r.::-;tczltj:r: student is advised o are capable of reflecting light rays, they are seldom a

. . -]_}.- impﬂr[ﬂl]t an ; < effect on what 15
brella is extreme e

i ' illustration (52)
cient as the atmospheric umbrella. The i t

imate Vi -onditions can hows a diagrammatic explanation of this condition. Re-
ST respimate nor o : condition show 4 ce 1 ‘

neithex undfil ring, a simple diagram of rﬂﬂ member that the buildings will reflect light rays down
s ;-1“ lren'I:cn p;ﬂhhm“” L bt towards the ground rather than towards the eye of the
often help w

i f
1 An elevation o
gtmnsphe ric effect.

observer, and note how the effectiveness of the atmospheric
C umbrella is totally destroyed towards the ground. Also, the
e ;;TH{IIEF'HE& faces of the buildings seen by the observer are in full sun-
~~._ UMBREL light, for the sun’s rays are striking them directly, but these
\\ light rays from the sun are directed downwards to the
7 ground, not towards the observer’s eye, However, the part
\ of the atmospheric umbrella that is behind the buildings is
very bright and is reflecting light rays towards the observer’s
\ eye. The result is

; that, in a sense, the faces of the buildings

- . seen by the observer will be in shade, not from the sun

l \ because they face the sun’s location, byt from the armgs.

p‘pf;nc um I:-r-:1lla., which is a secondary light source. This con-

dition, described as being in shade from the atmospheric

i \ umbrella, muse not be confused with what b
L

by the term shade, Shade exists wh sl
| x‘-\ﬁbﬂ} "'-'.Ib " ﬂ turned away from a ]igh[ source. en a face of an nh]ﬂzt 15
\%Pﬁfx .
LY
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53 A plan of buildings
ilustrating reflection from
the atmospheric umbrella.

OBSERVER

54 An observer looking ata
wall.
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The sun is the light source in this illustration (53}, so the
faces of the buildings which are turned away from the sun
will be in shade. As pr::-vin::u:f.ljr' mentioned, the static faces of
the buildings at which the observer is looking will be slightly
darker than a side wall seen in light, because a side wall will
be in a position where .t will probably reflect some light
from the atmospheric umbrella towards the observer's eye.
This particular aspect of surfaces in various locations with
regard to the atmospheric umbrella 15 discussed in more

detail later.

IRECT LIGHT RAYS
ERI:IH THE SUN
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; ght to be ﬂxaminﬂd at

irself. As has been esmhlis:!{::d,
i a
sun, or any light source, SECt e
od in accordance with the principle,
. the angle of incidence u:_:lf a
in general, a su cface seen in light

will reflect light rays in one direction only. In thu_::;-r}r e;hn}s; {:i
50, but in practice other factors must also be conside [ri sty

example, if the surface is seenin direct ;unllghf, as shown In
the illustration (54), the light rays will be directed down
towards the ground plane and not rowards the observers
eye. Theoretically, the observer will not be able to see the
vertical surface, but practical observation shows that under
these conditions the vertical surface can be seen. The reason
for this is the presence of reflected light from various sur-
faces around the one under consideration and from the
atmospheric umbrella. This is even more easily understood
when it is realized that a perfectly smooth reflecting surface
is extremely rare and, if such a thing actually did exist, 1t
would seldom be seen under perfect conditions, i.e. free of

imperfections and without dust or other pollutants adhering
to it

N
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w2 DIRECT LIGHT RA D “. 'y
S PR T "‘“ﬁx\\“ N

h "'\-\,l- %, [ L . . : \\‘
“‘* ﬁ\\m —Qx‘—‘hqﬂ_}ﬁm}\f
R % D \:u".f ;

"'\-\..'\-\\R
B
R

: M:‘- H}H " w, K :::}'
R
-\; i x _'| : = h, . i
=2 NN ‘T‘- 2o
- o xqj_‘ &

P

__-,.-"""'.-'

B T S 2
ek ff,f’ff--" $7/ ,;l -
e ..;-.,/ LA
7 G

OF REFLECTION *

L
// LIS At ra S
& L .-.,;_-r.; ._.-"‘..__.-Tf /-:.-:-:; ___.:'J: .-_.

The llustration of the wall

sh 1
ows how these Imperfection
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55 An uneven vertical
surface.
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DIRECT LIGHT RAYS 4

.- FROM THE sun

) : '. MAIN EHFtEL;,'.r'
\ QK - OF REFLECTION

56 The ground plane.

57 The ground magnified.

THE GROUND

The ground plane is pTDhﬂblljr' rhr.: best example of this
particular aspect of light reflection. Though the ground is a
generally flat plane (56), it consists of many hne ;_mrtIH:l‘ri:Is uE
various shapes such as pebbles, stones and du?t? ITLi [|::u
which is capable of reflecting light rays in other thar
main direction for the ground plane (57). e

The main direction of the reflected light rays wi 'l-:'nl i

le equal to that formed by t]_‘lf: light [ays 1at '>E]
anes o .. but it can easily be seen that
gr:neralh- flat ground plane, bu Rl
erv individual stone, pebble, and partic Lh*' =
iints f direction on its surface. Each of t %lr,;.;'fdir-
?hscr_:.g{?;p'iblu of reflecting light rays in a multitude©
a r i

ferent directions.

DIRECT LIGHT R KA

N\
f + MAIN DIREC X
AYS b, ﬂ OF REFLECTION

Wherever the observer looks at the ground, some of the
light rays reflected from these small surfaces will inevitably
be directed towards his eye (58). They, together with the
reflected light rays from the atmospheric umbrella and those
from the sun, are the reason an observer can see the ground
plane so clearly in normal sunlight, no matter where he
stands in relation to the sun,

The way light is reflected by different surfaces in various

positions has a direct link with the way the
with the way th ey are rendered | Yoeisd SIS setiaha

ded as 3 direction for
an a catalogue of effects for
an be of considerable value in
s well as other areas of study

pursue rather th
The camera ¢

58 An observer looking at

the ground.

A



=29 The sun is behind the
photographer, as indicated
by the shadows, but
because the white bulld.ng
IS acting as a reflecting
surface, i.e. it replaces the
atmospheric umbrella, the
vertical face of the kerb is
darker than the horizontal
surface
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61 A renderad cube.

If this simple cube is examined it will 1'.IL”.'iL'L'F! that some of
its surfaces are seen in light and some are seen in shade (61),
The cube also casts a shadow on the ground plane and, as
expected, this shadow is in the opposite direction to the light
source. To understand how the surfaces in shade an_u] sha-
dow must be rendered to produce the illusion of reality, it I::s
necessary to understand if and how they \"1!1 hﬂléﬁt‘{_fi‘ih}.
reflected light rays. To do this it is necessary H.}.Emmlm e
conditions under which the cube is being viewed.

ATMOSPHERIC
UMBRELLA

\
\

|
|
SHADOW
. 26 I
nESERVER he will ceth ui'“‘- ::':5
B . . W : icated,
at ne - irycliks
.r (62)15 P]a‘“*'d"“th of the sun 515 Conly
"Fhl_- abserver\ 11 The h“_ﬂl:]ﬂn aryel can Jer
looking at 2 red in (61): lla. The obser o considé
&2 An observer was 11lustr: spheric uribrella. T 4 o
mo
e as is the af

i - I" 'rrr F 1|'0' "p:]ll
hﬂLi‘-l!'
Jn

OBSERVER

In this diagram (63) the reflected light rays from the
atmospheric umbrella are shown with their direct reflec-
tions, none of which is directed towards the observer’s eve.
Those light rays from the atmospheric umbrella thar do
strike the surface in shade are directed to the ground plane
and are of little use to the illustrated observer. Those that

strike the shadow on the horizontal ground plane are

reflected back up into the sky and are of no value to this
observer.

Observation shows that the shade area of an object, seen
under normal conditions, is a little lighter in value than the
shadow area. The reason

for this is that the shade area ;

" Il ' . : : 15
recewving more reflected light, which is directed back to the
OuSEIVer s eye, than is the shadow area. The source of this

extra light refl f r

1 reflection from the d '

: (] =

next dernm, hade arca is shown In the

SHADOW

63 Shade and shadow
unaffected by the
atmosphenc umbredia.
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ATMOSPHER
UMBRELL A & \
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OBSERVER

64 Reflection into the
shade area.

SHADOW

By tollowing the light rays from the atmospheric umbrella
it can be seen how those striking the horizontal shadow area
are almost all reflected back up into the sky, so that they are
virtually useless to the observer (64). Whilst it is true that
some few light rays will be directed from the shadow area
towards the observer (otherwise it would look completely
black to him), they are very few and so he sees a very dark
value. Because the shade area is a vertical plane, the light
rays from the atmospheric umbrella will strike it and be
directed downwards to the ground plane and from there
back up into the sky. This is of little value to the ']hf.'tjrw'
However, some of the light rays from ri-_"" ,un}mpht'l‘l:!'ul l.m:j
brella 5“-"].(';;13 the Eff_}und behind the object will [‘:E I'EI Lf]._:lh
into the shade area and from there to the observerscye. e
causes the shade area to appear a little lighter in ml.L-];] ALY
the horizontal shadow area. The actual value ?m::{ilrkl\r:w:i
with the effectiveness of the source of 'r]w-?ﬂfl;l_;fmngﬂ lgh
which strike the shade area out ‘]lrro-LlrL:-;r{hushadt'”“
rays directed to the observer’s eye, the llg

will appear.

The basic tonal pattern

F;;:z :.hf |:£re:ed]i3ng information it is possible to show on a
Ng ot a cube and its shadow th ' '

Ira e relationshj

various tonal values of the syrfaces seen by an Eh::r:rt:

|ﬂn]{ing at the acrual
cub 2
the top horizonta] plane ?I\f?isg:;:l - uet rotml conditions,

rtical plane in light wi
. ill b
L hﬂrlld?l'ltﬂl plane but stil] 4 |ig,h:
s¢en in shade will be the dark
€ shadow gp i




DBSERVER

66 An observer looking at

the underside of an object.

67 The underside is lighter
than the vertical plane.

68 Shadow on the vertical
plane.

The rve ;
g ﬂhs”."” looking ar the underside of 3 hor:
plane (66) will see this surface as 5 very effici ﬂ “;rlmmd
' LT, s Y €Incient reflec
ngh_t rays from the atmospheric umbrella which H:-L-.Iur.r"'
z . B i 3 ! allikg I:’It
onzontal ground plane at some distance behind the obiect

are ['l:?ﬂll‘l:.:tﬂd to 1ts underside and then directed e
ﬂhﬁfl".’t_’.r S eye. Al ihe

Because of its position, the underside is a more efficient
reflector than the vertical plane seen in shade and wil, there-
fore, appear slightly lighter (67).

ghly lighter

o will be !-;||. i
: tal surtace hecause

The shadow on the vertical EIII‘}F' L
.1 value than the shadow u‘r‘l_tlu: .]:::i;i“'“n the veruc
it can reflect more light (68). Thes ‘|1;|: i retlect
face is usually in 5uf:|:l ¢ the vertic
towards the observer s ;1rk1:rlﬂ""1]m"
seen in shade, 50 it will be

a position t
eve than doe
slightly d

All of the conditions discussed so far have been applied m

this drawing (69). The object is seen 'u“dﬁ-ﬂ;;m!m-ﬂ::ncgz;
sistent with a light source located behind 1:'Iu. Df SErVe r Lt
his lefr. Shade areas are |'|atl:|'|_=t:r.‘] :1Iru:l the line 0 52[3:'“1 ong
shown. (The line of separation is the llm_: hen\rftuqzlqdp ﬂ:ﬁ.
seen in light and those seen in shade.) This careful identi
cation of the line of separation is an extremely important
step, which is often ignored by the inexperien ced. Of equal
importance is the identification of the light, shade and sha-
dow areas, because each must be rendered using its correct
value, so that the changes of direction of the planes will still
be seen in the shade and shadow areas as they appear in real-
Ity.

In this diagram of values (the tonal pattern), each surface
has been allocated a number from 1 to 6 to indicate the gra-
dation from the lightest to the darkest value.

1 The horizontal surface seen in light is the lightest value.
2 The vertical surface seen in light.

3 The horizontal surface (underside) seen in shade.

4 The vertical surface seen in shade.

5 The vertical surface seen in shadow.

6 The horizontal surface seen in shadow is the dark est value
on the rendering,

Tuhamid possible confusion it should be stressed that the
m:;n cr? used for the value identification indicare only the
order of darkness of the surfaces and do not indicate the

values rel; . . . 1 ' 1
1:1tcrc{55 ;; p’![cﬁi ]tn the value scale, which will be introduced

g9 A diagram of values.




It the value pattern is

ignored the illusion of a third dimen

'0) where light, shade and
using one overall valye

sion 1s lost, as in this illustration
shadow have been ‘rendered’

71 A rendernng without the
acddition of atmospherncs

The observer (72) is looking at the groun ::I_ glan_es ahori- 72 Anobservar ookng
Jontal surface, receding into the distance until it disappears
over the horizon. The part closest to him will be seen as the
truest value of this horizontal surface and as it recedes from
him his view will be interfered with by the atmospheric
effect, so that he will no longer see it atits true value. If the
surface goes far enough into the distance, it will be imposs-
ible for him to distinguish the horizontal plane at all,
because it will become neutral, in common with everything
else. Observation will confirm the neutralizing effect of
atmospherics over great distances.

This neutralizing effect reduces all values, both light and
d?r_h as well as all colours and textures to a neutral con-
dition (73, overleaf). Because atmospherics cause this neu-
tralizing, it starts immediately a surface begins to recede
from an observer and under most normal circumstances

Though this is not the final rendering in this serics, &
shows a strong illusion of a third dimension and is easy {0
understand (71). It 1s reasonably successful, but lacks the
mportant element of armospheric etfect on the dfr-n:’lrrl}li.:
curfaces. As the distance hetween the observer and the

o

. o < the image will become
object or part of the obiect increases the Image

less clear and less s
will make the jou

harply defined, becau
rney

being deflected from their Orig) nal course

se fewer ||.:l.:j1[ rays

through the atmosphere without

En]_lcnfcclig at a constant rate, so that an even gradation of
alue will be seen as the surface recedes.

61




73 Atmospheric effect
réduces light and dark
values as the distance from
the observer INCreases
The result is reducing
Contrasts.
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fnouel A S | : 3
1gh, will disappear completely in the general ali
_ in the general neutralin
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ffect of atmospherics being
r, itis of enOrmMous value
y be rendered in 2
lusion of a third

neutralizing €
r illustrato
namic surface 1

only add to the

Rather than this n
a problem @ the artist @
hecause It allows for 2 dy
dynamic way; which can .
dimension in & pic[m‘i.‘il representation. : 4o

This can be dcuu‘.lnf.rr:uud by using four ﬂ:"r“cﬂ!'r]i: anes
placed at different distances from the observer L?S sz ] L.“:jp
group of panels 15 shown without :_umﬂ:-'.]:'rheru, effect and,
when compared with the four identical panels below them,
which have been rendered using armospheric etfect, the
. creased illusion of depth in the latter is obvious. (The
atmospheric effect 15 slightly exaggerated in this simple
explanatory diagram.) This <hould be no surprise because
atmospheric effect is an oprical fact of life and is present in
everything that Is secn, irrespective of the size of the object
and whether or not the observer is ‘rained to see the effect.

Admittedly,

it is more difficult to demonstrate on sOme
obiects such as this small box (76), but a carefully raken and
enlarged photograph of a very small object will show evi-
dence of gradation in the values of the receding surfaces.

7
0

6 If the receding surfaces
f this small box are

carefully examined,

:

_radatinns of value can be
iscerned.




surface and
rendering

4 d'!r’r’lar'n T
an iIncorrect

78 A dynamic plane whose
tone is graduated correctly.

L

In this example (77)
dy::t:d using a flag ungr
dl_th‘mﬁ It contrary to optical laws. the
without a strong illusion of a third !.'I -L -

T]'It: '-'iHLIJLf [ =4 HEL‘I] B = i T
P it i £ Ppresented to the observer by this

INg, or any other similar type of trearme .
atmospheric effec S = reatment lacking true
P etfecton a dynamic plane s contrary to wl
hn.l*:n when looking at the actyal object. '|'h,; ]]51;;:1;‘1'}':
plane tells him that it is not, becayse
only a static plane will present an ungraduated tone. Which
part of the visual evidence should the observer believe? If the
artist or illustrator offers confused or contradictory infar-
mation in drawn images, anyone looking at the picture will
be confused as to exactly what message is really intended.
The dynamic plane on the right is rendered with grada-
tion, but this image is just as confusing as the one on the left,
because the gradation is reversed. Atmospheric effect causes
a value to tend towards neutrality as its distance from the
observer’s eye increases; the truest value is seen closest o the
observer’s eye.

» the dynamic Plane on the loft i ren

aduated tone and, because such cgp

sult is flat and

i
When all of the requirements consistent with [|p1||:1|":l_;.,l1
¢ in this illustration (78), there is m; L :Hhﬂ
evidence, and anyone |un|-|r1p..}~ o
confused as to L'f'l.'i!l_'[l'!u' whic 16 H
d. Very simply, if these -:Ir;nun[__;_1
the ‘-;.l'l_‘J[ii:lI] of an Iﬂmmr;ljhlr;.
1the }'.nr-:u;dm[,rfig,t

This conclusian
a graphic |
valid optic

are sansfied, a
contradiction of visual
picture need no longer be
ditions have been portrayc
have as their main purposc
third dimension, the two |]i|n~.'rr.|r||u!h !rth[
nust be wrong and this one must be r[i:.i“-
4 matter of visual literacy f‘-*t'lﬂiil":_?:i“n_
convey a hiterate ]'I-iLI!UFI:'I! represent: '
have heen acknowledged

prm 2
al laws

and used.

79 A cut cube with
atmospherics.

80 An abstract designofa
three-dimensional pattern
based on spheres. The
tone pattern is extremely
useful to the artist or
illustrator irrespective of
the type of expression or
medium chosen for a
pictorial compasition.

f an object the drawing O
;]uﬁ?m'. of a third dimension (79).

easier to read because
shade or shadow,

effect the tonal patt

ct is used on the dynamic surfilicgis
ffers a substantially increascc i'=
The rendering becomes
each surface, whether seen in .hgh:i
is easily related to those adjacent to IL an
hole. Note that even with atmospheric
ern is strictly maintained.

When atmospheric € ffe

the object as a W

The tonal pattern is extremely useful to the artist {d‘rlr illus-

hat type of expression or medium 15
trator, no mater w Ype O S Link illus-
chosen for pictorial communication. This pen-and-in b
tration (80) shows a thrcc-djm;nsmnul n::;trﬂp.'c:mu::ni‘"us.;I gr
spheres as the theme. The location of the spheres, whethe
floating in front of the main pattern plane or taking alf-uds-
ition in it, is controlled by a combination of light and shade
and atmospheric effect. The illusion of the third dimension
is achieved without the use of perspective in the usual sense,
but is the result of the optical evidence by which the obser-
ver's eye establishes the location of surfaces in space and in
relation to one another. This effect is carefully controlled
and every surface has been rendered in relation to its neigh-
bour and the design as a whole, so that the observer sees
exactly what he is intended to see. A sound understanding of
light and shade and atmospheric effect plus a good working
knowledge of the elements and principles of design (compo-
sition) are the essentials for this type of rendering.
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| WHITE] [ GREY

Light values reflect more light rays t!mn dark ones (82).
When three different values are subjected to the Esl:}nl*tf
amount of light, the white surface re flects an anmuni o I:: ght
equal to that striking it, the mid-grey one reflects on ya out
half the amount of light striking it and the black surface
reflects none. Something must happen to the light rays that
are not reflected and, very simply, they are abso rbed by the
surface they strike.

WHITE SURFACE

BLACK SURFACE

BLACK ABSORBS ALL LIGHT
RAYS AND REFLECTS NONE

WHITE ABSORES NO LIGHT

RAYS AND REFLECTS ALL
OF THEM

In theory, white absorbs no light rays and reflects all
which strike it (83). In practice, the white found in everyday
Ia.rnn:h_-s varies in whiteness and therefore it varies a little in
its ability to absorb and reflect light rays. For the purpose
here, white is considered to be true white, which absorbs no
light rays and reflects all that strike ir. White, the lightest
value which can be obrained. is at one end of a scale of
values which is laid out in equal steps of grey from ﬁ'hitc o
black, the darkest value which can be obtained Black, in
::Ei::"i, absorbs all light rays and reflects none, so .ln gi‘cn",v It

)¢ impossible to see it In practice, the black used in

evervday articlec - : :
.1_|:1LI3:! l:l::r “rtlﬁ!th ;_:-_’ITI l“_' h.l:'l:'T'h S0 1t Canno hl_" trLe h‘l"l:k
- are other factors contributine - ek e Rl
black e : inng to this visibility of
ack, e.g. the type of surface. its ¢ ;

o : SULL exture, shape and

cator T ; } s SAARE Anc lhl_" la-

undu1 lnf :l]_u llth[ lmurcﬂ, However, for the purposes of
-rstanding the basic princi T =
1Y as ciples it is assume

black surface shown is true black ssumed that, the

M

82 Light values reflect
more light.

83 The reflection and

absorption of light rays by
white and black surfaces.

(1]




B

B G
o black 210N from white

85 Diagram showin
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reduction of light ra*,Efis as
they are reflected from two
medium value surfaces.
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absorption enables the renderer to
caleulate exactly what will happen to a surface, no matter
what the lighnng conditions are or where the _surE:u::: is
placed in relation to the observer. If produced without this
knowledge and the ¢kill to apply it a rendering can, and
usually will, lack the <ubtleties which are an important part

of the works of the masters.
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87 Albrecht Direr,

ughisman Drawing a
;_géﬁ H-Eu-néjcul. 1525, g.n

rale drawing based

the principles nfg v
Perspective and the corre
projection of shadows is 5
essential to competent
rendering.

f i

The drawing

An accurate line drawing constructed in accordance with
the _F'r"_]':ir-‘lEE of perspective and three-dimensional shadow
projection is a basic essential for a competent rendering.
However, if the final rendering is to satisfy the requirements
of a specific idea or theme, certain decisions must be made
concerning the station point in relation to the object before
the drawing is started.

The tllustration (88) is provided here for convenient,
quick revision of basic two-point perspective construction.
A full explanation can be found in Basic Perspective.

_In the one-point perspective all edges of the cube are
either at right angles to or parallel with the observer’s centre
line of vision. The vertical face of the cube is seen as a static
plane and by itself gives no illusion of a third dimension. The
elevation of the observer’s eye enables him to see the top sur-
face of the cube, which is a dynamic plane. The dynamic
pPlane appears to recede from him and it is this rather than
the static plane which introduces the suggestion of a third
dimension (89).

. From the foregoing, it can be seen that the static plane by
itself does not produce the illusion of a third dimension
because none of the elements of perspective 15 prescnt.
However, when a dynamic plane is introduced, provided it
r.'_n:'sfn::_-rms to the optical laws, the illusion of a third dimen-
sion 1s produced. Therefore, it reasonably follows that an
image made up of dynamic planes will give a stronger il-

HORIZON LINE
[ i
GROUND LINE - —
PICTURE PLANE
VP1 ;

gEmF_a'i: LINE OF VISION

Gy

-

' | CONE,OF VISION

WETATION POINT

/‘/

lusion of a third dimension than an image composed of
static planes.

The second example, a two-point perspective, shows the
same cube as in the previous example but turned on its verti-
cal axis until none of its sides is either ar right angles to or
parallel with the observer’s centre line of vision. The obser-
ver will see the three surfaces of the cube as dynamic planes
Each surface offers evidence of the three basic upticgl laws
and the result is a much stronger illusion of a third dimen-
sion than was apparent in the first exa mple. ;

.—-——'—"E.,F:'.-g'_- e __'_1-
1
MR .
88 A basic perspective
construction.

89 Different views of a
cube.
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== 2ldic Planeg
. . | e
gtatic planes wit
e ?;neding ines drawn.

, e ay

The basic optical law
well sasfied here (91),

of convergence would appear to b,“
although the lines shown mfth}:s:
Ilustration were not drawn on it. Secondly, the 51;::. 35 :h:;
panels appears to be decreasing at a cnnsmnrhrnh s
viewing distance increases, which means that the bas : bp-
ical law of diminution is strongly |mplllcu:l, The distance be
rween the panels appears to be decreasing at a mnsm?tfratc
as the viewing distance increases so the basic law of fore-
shortening is satisfied. The three basic npt_tcal laws of per-
spective have been satisfied in both drawings, 50 the illu-
sion of a third dimension is quite strong. To this can be add-
ed what | call a minor optical law known as overlapping,

74

t;‘[:lc sratic planc_nffcr:a no illusion of a third dimension.
but if a_:il:::ﬂnd static plane is added, provided it is carefully
placed in :l:_l"cﬂrdﬂncel with the basic optical laws, there is an
immediate introduction of the illusion of a third dimension
(90). The conditions implied are that a second panel of the
same size as the first one has been placed at some distance
behind the front panel. The apparent overlapping of the
Em_c]-: pgtnei by the front one reinforces the illusion of the
third dimension. From this evidence, it can be seen that
much has been implied by the careful size control and the
placing of the second panel. Though there is no way that the
size of the second panel can be measured or the distance be-
tween the two established, there is a strong feeling thar in
reality the two panels are the same size. That the back one
looks smaller than the front one is quite easily attributed to
the result of basic optical laws consistent with perspective.
The illusion of a third dimension is further reinforced in
the third part of this illustration, where more panels have
been carefully introduced to give the impression thar they
are the same size and equal distances apart. Any doubts
which might have been in the observer's mind have now
been removed :md_ the evidence is easily interpreted as a
strong illusion of distance. .
Fxamination of this illustration of a number of staric

—

I call overlapping a minor optical law because it is suc-
cessful only when it is in accord with the major optical laws.
For example, if a number of static panels of varying sizes are
placed so that they partially overlap one another as shown
in this illustration (92), the result is somewhat confusing.
One thing that is certain is that the illusion of a third dimen-
sion is not obvious. One might be persuaded that the draw-
ing represents rectangles of various sizes which could have

been cut out of paper and laid one on top of the other in
order of size. Though overlapping has been used, the result

anels pl:ucr:d behind one another shows thar, though not
5 rawn, the illusion of parallel lines converging at 4 constant is confusing for the observer, because this over| apping is not
recede from the observer is very strong consistent with the major optical laws.

rate as they

T

> .

92 Overlapping planes of
different sizes.

S




83 Muttiple panels Creating

g

dimension_

_______-—_.
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A number of dj
iffere . %
duce an illys; fere At components can be utilized 1 pro.
N tlusion of a third dimension in a line drawing. F
example, a vertical dv o L e drawing, For
’ cal dynamic panel, if extended i i
tance, will duc i 2ol SXLENCECUINND Uhe di-
z 2 produce a convincing illusion of a third dime
sion I_rg'.]} TI“] : Ird dimen-
s I’:_“’:m'ﬂ’ can be said of the horizontal dynamic
fna::l . mr;‘: this it should be obvious thatifa line drawing is
furm¢ :JF' E}': dj;'l'm_mlc planes surrounded by lines which con-
e 2}'! EJL.' HdSI-:; optical laws, the foundations of the il-
et E; ¢ ll'!r dimension can be effectively laid. However,
i only a foundation and whilst it can help to some
dﬂgn,‘e to create the illusion of a third dimension, a line
l'i:“'""“g of an I'beEE! can seldom rival the illusion created
when the same line drawing is correctly rendered.
5 No line dl’ﬂWlFE of an object or view which is to be the
};11515 of a rendering can be considered complete unless the
shadow shapes for the chosen light source have been cor-
rectly constructed on ir.

Because it is known that light rays from the sun travel in
straight parallel lines, vanishing points can be located in a
perspective construction for the actual light rays and their
plans, bﬂ_th ﬂ_f which are necessary for the shadow shape
construction in perspective. Shown here (94) is the basic
shadow construction for a cube where the light source (the
sun) is behind the observer and to his left. In (95) the shadow

shape_has been completed. This process is explained fully in
Creative Perspective,

—
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94 A basic shadow,|
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95 The shadow. " | v
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96 The line of Separation.

78

B

LIGHT _ HINE OF sepapsrio,,

: 'DII'!-‘:IE the shadow shape for an object. a cube i ki -
Mmple {BEL has been constructed g g € In this gy.

the line ﬂfsepam[inn St ];-rt It 15 necessary to identify
line of separation is the !|'nE~ﬁ Ject. As previously stated, e
parts seen in light f € onan th]EL‘t that Separates the

: 180t from those seen in shade. The Jine of
aration on this cube s de. Theline of sep-
e S cube seen under the conditions established in
ha!v.fs ce ]!I:g shadow construction divides it exactly i
i agﬂ that three surfaces are in light and three are in
duwfﬁhﬂ;:rg;r;iu;;; 1:wl! sl?ux;f that the outline of the sha-
separation. If for b jiS] glaehithe shadow of its line of
make the d .or o other reason, this fii_':l alone would

ethei Cn[IﬁFa[l{}n of the line of separation on an object
1El:|'1 essential step in the preparation of a drawing for render-
ing.

In rcpdfrmg it is essential that shade and shadow are cor-
rectly identified, clearly distinguished and correctly ren-
dered, so it is worth repeating their definitions: ‘Shade exists
when a:surfacr: 15 turned away from a IEE}“ source’ and ‘Sha-
dow exists when an opaque object is placed between a light
source and a surface on which the light would normally fall.’

Students are advised to do all preparatory work as it be-
comes possible and to develop a logical system or sequence
of work procedures for preparing a drawing for rendering.
Such a logical system will save time and possibly costly
errors when working in the commercial world.

Substantial tracing paper (115 gsm +) is rccurnnwndc_d
for all perspective constructions that are to form the basis
for renderings. There are a number of very good reasons for
this, not the least of which is that it is fairly inexpensive
when compared with other papers. Other reasons will
become obvious as the principles of rendering are deve-

loped. |
When the perspective construction of the object is fin-
ished, with its shadow shapes com pleted and the line of sep-
aration identified, the drawing is ready to be rransferred to
the final sheet of paper, board or canvas for the r{:nd-a:rllr:lg o
be made in any medium or technique. Only the very inex-
perienced or the very unwise would even consider rendering
a construction drawing with all of its structural lines, ident-
ifying marks, corrected mistakes and grubby marks.

y7

-

TRACING. PAPER

CONSTRUCTION

on the requirements of the rendering, the pro-

rring the construction drawing on to the final

Depending
ing paper is to be used for

cess of transfe

surface varies. For example, 1 _
the rendering, the final sheet can be laid over the construc-

tion sheet and fixed so that it cannot move (97). The final
drawing can then be traced and the rendering developed

over the original construction.

f traci

OPAL GLASS

L

97 The direct tracing
method.

98 A light table

If the ﬁ“. al rendering is to be on one of the many drawing
Papers, a light table can be used for a process similar to that
used for tracing paper. The original drawing is fixed to the
light table and the drawing paper is fixed overit (98), so that

the lines can be traced on to the final sheet.

9
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INAL SHEET

= e
FINAL SHEET

39 The transfer method

drawing on
EhEI'EI.g t

he back of a

m;[rhidh?,:: ::::Eif Ilz-. J.]:}.I :n':ij];'lhl':_', one very ;_:n_n:] ilrn[_*h'
final sheet is m.m'r:rr?”l'% 'hf' '5“"_-““1'3“% drawing to the
and, using a H"H:rnq]-,]t. ""J'}hrru.:rn_m s.ha.'i.:r_r;!-.'u uf:rxn-|1tn'.1rllr
or 2B, draw rr#';:;' ﬂil f}fb:-J t grade of pencil, such as FIH: B,
de[ng (99) ]':—h*_ : r};. lr > r-r:.lm-u;.:.[ lines U-F_ the construction
the final sheet _u-]*.iir.ﬁr \¢ construction drawing, face up, over
enough pmqw;‘t 4.{ ."l.’l!lt 50 [er.r[ cannot J'!H:II.'L'.‘[;:-EIJ]E: JList
carefully draw - ‘; ”!?Eﬂrn an imprint on the final _~i||;'r.-|.
transferred to the I‘iLn 1} ]T required r_li_u'_h s0 they are Ir;.:htllj-'
used for transferrine s hf"_“"'-'r This method can also be
fashion board c;anpf-‘_'—”"_-‘rtru:_[:rm dr;.m'mg.-, to heavy .._-.ard.
which the h'n:q]' r:.'J']d:::[[r:r:_'hrf T”“—'" solid apaque material on
~ Once the drawing J.-.ﬁ-,:.n_m ”, hr:. made. ;

5 possible to ‘.;fun;n'“.;:‘._. I!LIL" ”-”hfr:rn_-d to the final sheet It

Whether pencil . i ITL'.IIr_h_'nngh :

and Eh:gd,_.’ -‘ih-'ldq;uftn-l or hl.tlhh 15 used, the pattern of ]I;’IJ'II
effect will be e m;”:::-r;:-lrﬁtriﬁ,l textures and armospheric
ey ionmay vary but rfllr: \-':IFLJ;L r'. “t,‘nh" the e of ex-
will not, unless Phavaseens pattern of an object or view
changed. ons under which jr is LT

incent Van Gogh,
100Mines ;?3 Stick,

Vagrant with Hat a
1332. Van Gogh used
beautifully controlled
contrasts for this pencil

drawing.

-

£
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Contrast

I'he basic tona] pattern
torm with flat ungraded ropes demonstray
or difference in rope. i

responsible for my
of the change of direction of the surfaces,

shown here {101] in diagramm i

L3 That COMSHrau
ch of the illy N

| a—

101 The basic tonal
pattern.

102 Maximum contrast is
g@an in the loreground; :
contrasis batweaan hght and
dark surfaces ara greater
naarar 1o tha obsarvar and
diminish as distance
INCreases.,

i



103 A 'éndering of 5 Cube

;
MORE o5 A plan of an observe
looking at a cube.

0BSERVER

=
Each dynamic surface of the cube seen by the uh:u:‘rvﬁr 15
at a different angle to his centre line of vision, so ttht }:—:—.:c
surfaces appear to recede at different rates. Because of this,
each will have a slightly different amount of greying of the
tone on its surface. Here (105) the distances are compara-
tively small and therefore the differences in the rate of grey-
ing will be very small. Though this pointis only a minor one,
it is made because many inexperienced renderers exaggerate
the atmospheric effect so much thart the furthest value seen
on a surface in shade is often shown as a lighter value than
the furthest value of a side seen in light. Under normal con-
ditions, in a cube of the size shown here, this is impossible. If
: i et the atmospheric effect is understood it should be obvious
will become until ultimately all will become neutrat= that the neutralizing effect on any surface seen in light could
indistinguishable by the observer. oy never cause it to be seen as a value darker than that on a sur-
Because the surfaces of the cube in the '“.1”":1,{';1}'-1 {;-—..c;- face seen in shade, no matter what distance variations are
extend to great distances from the observer's eyttt e involved.
pheric effect on them must be fairly slight but. e
three are seen as dynamic planes, they cannot b re H-ELI:""-‘-
flat tones. To do so would imply that they are SEUER
which is a contradiction of all the other visual _J!”,i:::];:J;_H:'l
in the drawing. The armospheric effect mus! hn L].;mu'nnfﬂ*
to be seen, but it should not be so abvious that it
the rendering.

The introduction of atmospheric effect to the
the cube causes e
the surfaces rece

SUrtaCes of

:tn.‘h_ tone to be slightly modified in value 55

de from the observer. This means that the
closest part of a surface is seen ar its truest value or colour
and also thar the area of greatest contrast will occur wher
these surfaces meet (103, 104).

This is consistent with armospheric effect and basic op
tical laws. As each surface recedes from the observer'seyeit
value tends towards neutrality and the contrast beween
these surfaces will be reduced. Naturally, the further ey
recede into the distance the nearer to true neutrality thel

106 Exaggerated
atmospherics.

104 A diagram of true TRUEST VALUE (LIGHTEST! shﬂ‘-is eI
104 4. ),»‘ own in the preceding

I:ﬁ::: cube seen from the position
Hlustration shows .
E.‘{flgg::r:.ted l"‘l:lllnut ‘:I]ET‘IEE - dramatlcail},

s instead of the subt]
asic optical law
Ous variations
ye but the implied size of

€, EVEeNn ones
vs. The exapperated
in distance from the
the cube is no more
cnnﬂl;ting B b confronted with such

t' atare cnpsisu:nt with b
Bradation im plies enorm
observer's o

TRUEST VALUE

h re, does not off i
en z L] cr E'L'.d N L
t with reality. Because the renderin s

a clear picy g fails ¢ -
ure of the cube ; : O Communicate
i the cube in graphically | unicate
ccessful, Y literate terms 1t 15

TRUEST VALUE (DARKEST)

>




Of a cube g
nd gr .
i i e i ¢ rendered with 1ts atmos-
SyiE . sion. 1f the grnund plane |f.5 n:;:;g e i St
) 'C I - ‘ . a
phenc effect ;PEL? h:i:'lrt;mt the base on which the object1s
| yation. He Kt L ; i
u}f::ﬂ -« 2 horizontal dynamic plane, hu_t E:-Lc[:‘:s; i
L 8 L - ] '
* ' Tl 1 flar, even tone 1L ¢

.red in the rendering as & : 8 _
ot static plane. This may appear pedantic, but the stu
. ial representation is reminded that, to be vllls:u;r
hically literate, it is necessary to present 4l «
sentation in accordance with

confusion can and often

vertical
dent of pictor
ally and grap .
the evidence in a picmrlml_ repre
hasic optical laws. If this is not done

does result.

109 Black on white, white
on black.

In [ht.‘ LOrrect iﬂtt’l’p]‘i.‘[."lﬁi n of the L]I]'|||:_I:-..E1|'|-;'[|-_' ¢ltect on
the cube, the maximum constrast on the drawing will be be
tween the nearest part of the shadow cast by the objectand .
the plane in light on which the shadow is cast (107).

Basic optical laws establish that constrasts decrease i
distance from the observer's eye increases. To achieve this
reduced contrast between the distant shadow and its adjic
ent lit area, the ground plane must ].‘-'L' rendered with .u:nl-‘:
pheric effect to relate the cube to its base F"i““'-_r_" "1.[':;
wﬂrdﬂ, ntmuspht’l‘jc L.Ff‘_.,:[ must he _1,]'.|]1-]|L'-.J [o {"uLlffltl'Iill:..‘
within the picture area, not just some selected “ﬁ}“h i
mt.']'.'!'lhff ti'-l:iiq fc”- |'|:- can l_}f[l."ﬂ ma |I:L' ['1L' 'i.i][h-j'i_'l'lL-ll.-l 1L[;'-|I'I:w;
g-‘JDd and b.’ld rt'ndtfi|1551 even in !-rl'r1'.|}'l|r.' anes "il.liL L]
used to illustrate the basic prim:ipl_c:: in this hm:{ ey

This rendering is completed with the |~:1Em uqura Ao
mid-value background plane to reduce the U—Eﬁiﬁ;ﬂd- he
most distant parts of the cube and [hif : hl:n-‘% base plane
background in conjunction with the t[;r-[;-;].:c::
helps greatly to increase the illusion of disk

110 Dark grey on light grey.

a

108 A rendering of a cut
block and base plane.

It is an observable facr, supported by research, that the
€Y 15 attracted by strong contrasts, e.g. black on white
white on bl:li:_k-. black on vellow, red on Wh;m-_? T n:;]‘
rE{EL‘n on white, The maximum contrast of black an Whjt{:‘
\109) is normally used for the printed text in baaloiaea
newspapers because experience has shown that such a prac-
tice makes print easier to read. -
wfh for example, medium grey on a slightly lighter Brey

Lr-l:- Uﬁi?d '-,11']]1- the contrast would be gl'l_'.ﬂtl}.- ruduc d
m:uéung it more difficult to differentiate berween the h:ttt*r:.
d plane o Stine lﬁackgmund,_‘l‘l-..; fact that different degrees of cr:n.—
round p trast have different impacts on the human eye has B

for many centuries,

:.r.ﬁﬁ, 3

et

f the rL’“'j"’."":i B her :
1in (69) has ‘"‘mduﬁ}ﬁ Himen- known and used in art and graphics

The addition here (108)

: ~senie A5 :
cutblock A II:::—FT helps the illusion of a t
w

the cut :
dynamic plane,

87
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1M A Palaeglithic cav
Egtrg; r:gxm ?htnson Fﬁ:' 3

= in the Dor
region of FranceD_ﬂF‘rjc?;%ntﬂe
2arest imes Contrast has
Deen usad 0 draw
attention to the most
mportant partof g picture.

.':‘ILS ?‘h'ﬁ.'?i[!.."rn Aart |"|'.'|?1 k{l."'n'i_']l'.'l]:\t,'l,l rom [E'lg" F"Jl.lt'l'lllfl"lll.' era
i] 11), so has the pracrice of drawing attention to the most
fl‘:lpﬂﬂ.iﬂt parts of a piulurv (the centre of interest) by creat-
INEg maximum contrasts in those parts. Students are encour-
aged to examine Direr's The Four Horsemen of the
Apocalypse (112) and other masterpieces of Western art to
conhirm this fact for themselves. The observant student will
see that other devices have also been used to draw attention
to the important parts of the picture, but contrast is our
main concern here. The competent artist knows i]1-1!_L|IL'
must build maximum contrast at the centre of interest of s
picture and that the other contrasts must be controlled so
they do not compete with the main centre ot interest.

The student is reminded of the basic principles of design
or composition, though a full discussion ot them is outside
the scope of this book. These principles are: Proporuon,
Rhythm, Unity and Dominance, Balance, Harmony amnt
Selection, Contrast.

Some authorities split unity and dominance, and har-
mony and selecuon into separate units but, whether the
basic principles are considered as six or eight umts, exactly
the same basic ideas are expressed. In any valid design,
whether rwo-dimensional or three-dimensional, these prin-
ciples must be satisfied. Because of the importance of the
basic principles of design (composition), students :‘~_hm1|"~i
study them in conjunction with their other studies in art,
design or graphics so that all aspects of communicatng with
graphics are developed simultaneously. Everything -",“““'l"
be used to contribute to the real purpose of the graphic rep-
resentation, which is to communicate an image cven if the
image is that of an idea.

112 Albrecht Direr, The
Four Horsemen of the
Apocalypse, woodcut,
1498, Durer usad contrast
to draw attantion to what he
considerad to be tha most
important parts of this
woodcul.

89



113 Controlled contrasts
can create the illusion of a
third dimension, which can
be subdued or exagger-
ated as required.

Contrasts created in accordance with basic optical laws
can be used as compositional elements, bur within the con-
text of pictorial representation this is one of the most diffi
‘_-:U-IE and complex problems to be faced. Contrast is
important because of its contribution to the location of
objects or surfaces in relation to one another and to the pic-
ture area as a whaole. By .;;nn:rr_‘:”ing contrasts. the relatve
importance of various elements and their distance from the
observer can be established.

This illustration (113) relies almost entirely on the control
of contrasts for its illusion of the third dimension. In accord-
ance with the pr:ncip|¢-5 nfq,[g;gign. the greatest contrasts arc
in the area of the centre of interest and they establish the lo-
cation of the surfaces in this area in relation to the observer.
All of the other surfaces, because of their various degrees of
contrast, take up their positions relative to the surfaces €5
tablished in the area of the centre of interest. Minimum use
1s made of conventional perspective and shadow construc
tion with the major factor in creating a strong illusion of a
third dimension being the control of contrasts.

From this example it can be seen how maximum contrasts
could be used to esrablish the distance berween the obser-
ver’s eye and the object. At least this could be done if the
maximum contrasts in the drawing were used on the closest
object or part of an object and all others subordinared. In
other words, by increasing the contrast in a rendering the
distance between that increased contrast and the observer's
eye will be effectively decreased.

Rendering cylinders, cones and spheres

The principle of contrasts decreasing as [.Iu_: _r.llzit;mcg lw.
tween them and the observer’s eye increases can be deve-
loped so that shapes other than u:uh::r.l:md n-:;mngulu:
prisms can be rendered. For example, -::}'im_dtr:-;, cones EFLI
spheres are made up of dynamic planes which need caretu
analysis before they can be rendered so that their shapes and

forms are clearly expressed.

114 Cylindars, cones and




.. 115 A line drawing of 5

Cylindar

117 A linear diagram of the
gradation on the surface of

a r_',ylindE'r-
SHADE

|
i JGHT

118 A tonal diagram
showing gradation on the

surface of a cylinder.

The cyli y .
I.]d — ' r H I
; €r, which is ‘h“-“'”“Ph-mmr'thiﬁ LINE OF SEPARATION

IS made up of two p;
:;u;:i:d Slam: arright angles to the ends (1
4ced on one of its ends it is faicly o

Fo one Wds 1t 1s fairly simple 1o amalves ir
e, e it
e ﬂj-,“n-w'.q ‘:hrf lu.- |uja_'.11i:d in relation to the object
S pohELYEa C FL_LH €ye position. Because the light

€sun are parallel, one half of the cylinder will be

: : _!_'Fl.lllr‘-:lr.-.h_'u'-
arallel circular ends and ; -Iun{lr}d-
d UYTEmic

15). [f the cvlinder

The gradation of the rone on the vertical surface of a
cylinder will accelerate as the surface recedes from the
observer, i.e. the greying process will increase ata faster rate

than on the side of a cube (117).

In this cylinder, the truest value of the horizontal top sur-
face will be at the front (118). As this surface recedes from
the observer it will be affected by atmospherics and become

1 = | S} ;I.d'.,l '|II L

in light is adjacent to the line of separation and naturally its

I}'c;lrEaT;]-}ﬁr?f:c tonal pattern N S truest value will be seen in this area. Because of atmospheric

e \ . effect and the increasing rare at which this surface recedes

N ST from the observer, the rate of greying of the value will be

I T s slightly increased as it moves round the curve of the surface.

o : S That part of the vertical surface seen in shade nearest to

N the observer’s eye is also near the line of separation. The line

of separation is located on what can be described as the ‘flat-
test’ part of the curved surface that this observer sees, i.c.

where the rate of atmospheric greying is at its slowest, so a |

muc_h larger area of shade than light can be considered close

to his eye. Because of this, the gradation caused by atmos-

p]_‘n:rica:ffucr will not commence at the line of separation as it

did on the part of the surface seen in light. The darkest value

will remain more or less constant over that small, ‘flatter’

part of the surface, but as its rate of receding from the obser-

ver's eye increases so the rate of greying will increase (119).

e e B o R e, S PR o T

-~
LINE OF SEFARATION
119 A rendering of the

cylinder.

This illustration (116) shows how the light rays from the
sun create the basic tonal pattern of the cylinder. The sha-
dow cast by the cylinder on the base plane will start from the
lower ends of the line of separation on the vertical surface.
—r.l"u‘.' value rcfﬂrinnﬁhjps af the surfaces of the c}'rindcr Arc
similar to those of the cube discussed earlier, bur with one
important difference: the vertical surface of the i:j.'lindcr
recedes from the observer at a constantly increasing rate,
whereas the vertical surface of a cube recedes ar a constant
rate.




Fa

:*ﬁﬁ; 3 Curved surface
of the I, Sonening' effect
etand o O S8paration
I:E-Eead of the ‘hard’ sha
= when surfaces abnpt|
change direction. puy

In this way the basic optical laws art Slflli.‘.-';ﬁ:.:d and the
information offered by the finished rendering 1s consistent
with them. The shadow cast on L1‘|L:_1‘Iﬂﬂ'iﬂll'iﬂ_| base plane
will alsa be subject to atmospheric etiect and will grey as the
distance from the observer’s eye InCreases.

Observation of reality shows that the line of separation
on the surface of @ cylinder is not a hard, sharp line berween
the lightand <hade as itis ona cube, where a sharp change of
direction of planess also involved. The line of separation oF
the vertical surface of a cylinderis a soft diffused line, which
is expressed as an area of very rapid change from light to
dark (120). This area of change is fairly small because the
value change must be very dramatic if it is to present a con-
vincing visual message (121).

|——_IHE OF SEPARATION —

IO . [ELEVATION. . |

PLAN PLAN

Th:.: Ircnduring of the cylinder in (112) 1s the result of ideal
conditions being used and it does not take into account any
Pﬁ:fs-ihll: additional reflections which may result from other
objects or surfaces, which may be located in positions that
might affect what is seen. INor does it take into account
anything other than a smooth, light surface on the cylinder.
‘Dtl:-ur types of surfaces would reflect light rays to the obser-
ver's eye in ditterent ways resulting in different visual mess-
ages. Irrespective of the material of which the cylinder might
be made, it is the renderer's prime rcsp::utﬁ:-'.i'l1iﬁt'~' to present
an image of a cylindrical shape and then indicate a specific
surface material and/or colour.

121 An axplanation of the
line of separation.
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122 A grou
Cylinders o
matenals

o6

F of four
i different

L .
L T

Four cylinders (one of them is hollow) of different ma-
terials and values are seen here (122) under different ideal
conditions. Note that although the location of the observer
and the light source may alter in relation to the cylinder, the
tonal pattern and atmospheric effect remain valid. lrrespec
tive of whether the cylinder is white or black the relationship
of the surface tones remains the same. The darkest of all
values will be seen in the shadow cast on the horizontal base
plane.

An exception to the forcgoing could be a white object ond
white base plane (not illustrated). In that case the wimu_ !‘.--1'%'-‘
plane could cause an upset to the basic tonal pattern i the
observer's eve were located where unusual reflections were
llowed to interfere with the ideal conditions used to create
the basic tonal pattern. Obviously, the use of a darker value
base plane for a white object would tend to darken the shade
nd shadow areas whereas a white base plane would tend 10
lighten them. Another variation could occur when a black
object is placed on a white base plane. Then it would be
most likely that the shadow cast by the object on that base
plane would appear lighter than the shade area on the verti-

cal surface.

The student is warned that the modification or upset of
the basic tonal pattern by the introduction of special con-
ditions does not destroy its validity. In (123) the observer 15
located so that he sees no vertical surfaces in light.
Obviously it is possible to change the basic tonal pattern of
these cylinders or any other object by controlling the reflec-
tion of light rays. In some cases this is necessary butitis not
something which should be attempted by the ine xperienced.
In practice the basic tonal pattern is not an absolute, noris it
something which must be rigidly adhered to at all nmes
irrespective of special sets of conditions. It is exactly what it
15 claimed to be, a basis for the portrayal of form. Once the
basic tonal pattern is mastered, students can experiment
with it and develop it to their own special requirements. 1f
this is done within the confines of basic optical laws and the
reasons for any variation are clearly expressed in the pic-
tonal representation, the result should be successtul.

123 Two rendered
cylinders.
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125 A glass cylinder shown
on a light and a dark base
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3 : . :
E””r']-\m:"" a cylinder made of a transparent maten:

CICAes a new S8l Or ?rl ';‘.\';'L'::-i"'- foir ‘.hl' F..'_II.'.._' |I the cvlinde

s made of §:|3-_-, only two visual elements, transparenc
|"' Cawas oy = _' 1§ - S - ..-.-'

retlected light, are available to the renderer (124). Theres

be no shade area on the cylinder because there art

opaque surfaces to be turned away from the light sou
and the shadow will be different from that cast
objects because light will be able to travel through te®
with varying degrees of efficiency depending on [he aE=-
which the fi;;,'ht rays strike the ;__.:i_;n surkaces. rot "
derer to take advantage of the special charactenstics( L =
he must take great care when deciding the conditiofis =
which the cylinder is to be viewed.

1 - - T e El of glass 18
One method thar is effective in the portray3! 8157

: : eranced photograpie
:[J'Li.]'l-i_'.] In Phi]ii'li.’.['-iir'lzli:'-'- _"'.-L!!‘!_".' IL'.‘\;"LFIL.-H-.L.- .r"-'“ : .'|""
- : 1 o [ 1] WILEL Al 2
often use a mart black base and I-u.nh_aqunu.ull gL
: licplay the glass !
controlled lighting conditions to displa) e
camera lens (126). In this way, advantage 15 RIRE

: : e her d
varying degrees of transparency and Inc &<

ol [OE

4 mali

¥ 4 . 1 | 0¥ -\..[ 3 I.-. 45 L L
|I,E]'II: reflections observed when looKIng & .
from a fixed eye position. o

In one example in (125) a gl
the same way as that described fe
object. The illusion of glass 1s ver)

ass cylinder has bee o
3 1 canh ofd Bl
-Irtl-“- I-lr'||'|[|:-:\._'||l|,!"|.|ll. I
~,r1'-1|:1;,

5

as mght’

i for the ren”

d when ideal conditions have been used

expecte
dering.

When a light tone is used as a base plane and backg round

the problems of rendering glass are increased. Whilst
reflected light is still important, its importance is reduced
LlleLi transparency or the lack of it becomes the main element
of the visual message. The whole expression under these
conditions becomes more difficult because of the almost
complete lack of really strong light and dark contrasts of the
type seen in the first example. Once these strong contrasts
are denied to the renderer, the problems of producing a
satisfactory rendering are greatly increased and work must
be carried out in a very subtle manner to achieve a valid
result. The illustration shows a cylinder rendered under the
conditions described, and though it lacks the dramatic im-
pact ot the one placed against the black background ir still
presents a satisfactory picture of glass,

The effects of
:E?I?actinn and transparency
are more dramatic when

lass is placed agamsl a
glach background.
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127 This detail (ri

l;gns Holbein ﬂggght} from
unger's 1532 portrai

GhEﬂrg Gisze [abgge]ra” 2

shows his masterly

rendering of a glass vase,

100

: [he ability to draw glass or any other material or rexture
is very much dependent on knowing what to draw. The
P]‘J_}'SIC:II drawing skills, t]“:"ui_-:l‘ important do not necess:
arily play a decisive role in the process, but fn- the time most
students have acquired the knowledge of whar to draw [[“_-.\-
Imvt: also acquired suthcient skill to express that knowled -
pictorially. E

4 a

128 A line drawing ofa

cOne.

Theconelsa slightly more complex subject than the cylin-
der inasmuch as its curved surface slopes instead of being at
right angles to 11s end (128). In many ways the rendering of a

’ lar to that of a cylinder, particularly with regard

Ccone 15 5im ; :
o the surfaces seen in light and shade and the line of separ-

ation.

/i
LIGHT —F— SHADE
/ ﬂ
/ .
.|'
i
/ w
i
IIIII =
[ :
r . SHADOW
= el
\_ =F

LINE OF SEPARATION

A simple analysis of the light and shade, and shadow

areas shows thateach behaves similarly to those of the cylin-
der, except that the light and shade surfaces are sloping
instead of vertical and the cone has no horizontal surkace in
light.
The diagram (129) chows how the light rays from the sun
create the basic tonal pattern of the cone. As with the cylin-
der. the shadow cast by the cone will start from the bottom
of the line of separation on the sloping curved surface.

1
a
=
. o . 3

“_ LIGHT RAY FROM THE SUN 129 The basic tonal pattern
' : for a cone.
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131 A linear diagram of the
graciation on the surface of
acone.

dﬂznni}??;x::;?;;;l.ﬁ ?hai;hr}fnr nr_:-':p,.m:‘.-:-.‘. 02 3 coee
_ S Ol a diameter of the base 25 it does e
the cylinder. The light rays can travel further rc _
cone’s sloping surface than round a vertical one 20 s
results in a greater area of the surface being seenin light oz

in shade. The F'i-'-"'l (130) shows the line of separation of te

cone and the shadow cast on a horizontal base plare.

LINE OF SEPARATION

The atmospheric effect ca

] d shade areas an K

th:h!' ”L:._._::_a_ the tapering of the :n:urw:d' surf?;::] G b e

P cior (131, 132). Any horizontal sect Teite S

o ﬂ:vntfl be c;rcufnr in shape. Because c;; e (.';Epfﬁs

::I?: ;c of the curved surface of 1.'|Jn:f l:ﬂ_ﬂ; .-:;:; gnd:uiﬂn of the

ne by rendenng e s

the very apex of the co " the entire height of the c®
ILEM ﬂﬂj.::’:: ;Lﬂr:;’r::: cs the cone a little more diffic

this condi

render than the cylinder.

_..4

ing of the cone f s verv closely the pattern
The rendering of the cone follows very closely |
: hight, shade

for the ovlinder (133). The truest value of the

and shadow areas will be seen in the areas nearest 10 the
observer's eve and as these areas recede their values u*l_l_l_tr:nd
to neutralize. The line of separation will again be a diffused
area of very quick value change from dark to light rather

than a sharp line.

1Y




134 A arow

-

Jiiferent materials

135 Renderings of
transparent cones against
white and black
backgrounds.

i e S el i e e R M RREN
STF RS T

v—-'

This illustration (134} shows .1numhurr;fmnw-!'l
ent materials and values secn under difterent conditior®
Though the location of the observer's €Y
source might alter in relation to the cone, the

remains valid as does the atmospheric effect.

h as those made
t'r

1al

arent cones suc

wWhen considering transp . |
the conditions already

of glass or similar materials,
<cribed for the glass eylinder still apply. The only spec
oint to note is that the shadow becomes 2 very impnrrun.t
clue to the material of which the cone is made. The light rays

;‘IE-.:ZF'

e and the LB
onal Ir“.li'.f..'"

«ill travel more easily through that part of the cone which
they strike more directly than those parts of the surface
which form acute angles to the direction of the light rays. As
4 result, the shadow cast by the cone will have a darker outer
edge which gradually becomes lighter towards the middle
1135). This phenomenon can be seen when a drinking glass

is placed in sunlight.

Light rays can tra
than they can pass t
ent will show that it is easier t0 se€ through
observer’s centre line of vision Is at or nedr a right angle to
the surface of the glass than when his centre line of vision
forms an angle of say five or ten degrees to the surface of the

glass.

vel through a glass surface more easily

hrough its edges (136). Simple experi-
glass when the

136 The light patchiin the
shadow of this drinking
lass demonstrates that
ight is ﬁaﬂsing more easily
the central surface
area of the glass than
through the sides.
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137 A sheet of
an mﬂle;.ﬂ'l QjESE and

mmﬂlm ina

OBSERVER

This principle i -
ciple is valid not
. < only e :
for all glass objects. In fac y for cones and cylinders hu
Y JECTS. In fact, 1t can be said that render :
Is fairly easy if the trans 1at rendering glass
glass surface are parency and reflecting ability of
urface are unde : ! v ol a
: erstood and care is used i ;
ﬂb]’f.'{:‘l.'. > Us€d i ["]:‘-.-..'Ing the
Because th s
s e surface c T OF v :
will reflect light f e of a sheet of glass is highly reflective, it
: ght from the atmospheric umbrella in the direc
tion of the observer’ a 1n the diréc-
penetrate visuall ers eye and thereby reduce his ability to
part of 1l i) Ehﬂ sheet of glass (137). Therefore, if that
At md"-"df ring seen through the glass is reduced in
ihe Iabt "5"]_'1 valuein comparison with the area seen without
ghﬁ f;;i.?:: e result will be a convincing illusion of a sheet of
ha'.r'b h ). In a sense, only the edges of the sheet of glass
ren.;;: een r.:!r:_lwn and the rest of the illusion is creared by
& ering the image of what is seen through it and the reflec-
s n nn]f.rs surface. More simply, the rendering of glass is not
:ﬂ _mlu_c a matter of being able to draw or render the ma-
IFr:a itself as of correctly interpreting its ability to reflect

it is reme t
parion 15 e ability 10 d
rogethe 'k what 15 S¢
taken O
even when th

mes a fairly simple process if
d picmrml represen-
der what is known
. geen. In this way advantage can be
of ideal or near ideal ::Icr_nditmm
n under these conditions.

ects beco
1e basis of a goo

Rendering glass b
raw and ren

hered that tl

wit
T{ the knowledge

e gbject is not Se&

The most difficult of all shapes to render is a sphere
hecause it is one complex, dynamic surface. The surface
cecedes in all directions from the observer, so the entire sur-
face must be rendered with gradation of values to commun-
icate its roundness equally in its light and shade areas.

LIGHT
LINE OF SEPARATION

SHADOW

In the basic tonal pattern of
separation and the shadow indicate t
the left and behind the object. Because
the sun are parallel, the line of
angles to them and will divide
(This is explained fully in Creative
light source establi

in light and that seen in shade and
shade which are nearest to the observer's eye.

139 A line drawing of 2
sphere and IS shadow.

140 The basic tonal pattern

of a sphere.

this sphere (140) the line ot
hat the light source is to
the light rays from
separation must be at right
the sphere exactly in halves.
Perspective.) With the
shed, it is possible to locate the area seen
then the parts in light and
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- t part seen 1n

; .t area onl the sphurc W 1':!‘! |:1:|‘: :jl‘:i-kgﬂt ress will

The hghtﬁ n*ﬂ-.._- observer’s €ye€ a; tbsu;ﬁ“"'“":'-""" As the

' 4 rﬂs - i -\.t o t [ [} =

light nea - chade neares he observer’s

. mart seen in SNaLs -~ ade ecede fromthe 0

be the pa =~ . light and inshadet 1| grad-
. seen in ight SR nd will gra

e et curfaces Iftzirillbr: El!bllﬂf[ to atmospheric effecta

1 1 ¢ rc1 hﬂt :
u}all}- become BrEYEr: i
slightly as it nears L) Sl

This greying offect will accelerate
art of the sphere, because there

ncreasing rate.

: . :
the surface 15 receding at an

143 A finished re ndering of
a sphere.

141 Ad *C :
E:IbEEf"-EE ;1 ﬂ:i;?n;f E?tﬂa Beca use r]‘u_: observer’s eye level is above the
sphere (side elovatian). the areas in light and shade which

ver's eye will be towards the to

‘1'|"hl.'.'-'.' 141},

are closest to the ohser-

: p of the sphere rather than in
the middle.
142 The contour ‘map’ of a GHTEST VALUE dif
sphere. : ol e e it e fr dit-
LINE OF SEPARATION b - DARKER 4 e a sphere is in reality a sO
. Lo The line of separation on a Sp .2 of very quick change
e fused line which 1s rendered as an are:
"o

5 " ~»dingE Outcr
from light to dark. However, In the rapullll;,r rr:‘;.;.z!:l Eratiﬂn
area of the sphere seen by the observer the line P

-j-\.
L

D-'i-'?'r':ttlli' 5,

- ' -ast by
= becomes almost impossible to identify. Thﬁ:gﬁiﬁ{g—, %I'hi!rs
_~LIGHTER the sphere will be the darkest ."r':lllli f:ll:aduwliﬂ o e
|— - LIGHTER rendering (143) shows how th.L Eﬂt' *Lnf-thr::-i-phﬂft S
—_~LIGHTER tion with the gradation on the surface e o
~_~LIGHTER the illusion of a third dimension :u:i L hecis
. sphere. One danger when drawing and re A A

T allowing the original contour lines to f€

i r lines
changes on the surface. Remember th'.;it Thﬁ:ﬁi?::}:;: m
areonly guides for rendering and thfd mﬁchﬂ.ﬂ-gﬂ‘s of value.
appear smooth and without any t_?l_ldh E::thclligh“'ﬂ part of
Another point worth mentioning le_: t -;:uum o be a white
(e su e Dfdn E{Pmr% mjzs::nsll.:fht;spm will create the il-
spot with hard edges, bec:

Sy e
' he surface. Ever)
| : : a light partoft : )
I’ f f I ] letely dynamic, 1€ it lusion of a hole mtht.i_.r Th;:;!nb;_ r%ndircd e p'l:ln_aﬁ
The surface of a sphere 1s completely aylic y Lk . g -¢ shou : : ralue Wi
n:r.:r:f:}tssjl:m all dircctfuﬁa from the nllisu:rw_-r-g eye, 50 a did- ?art of the mii?ﬁch e s LApICR
gram of its ‘average contours’ can be useful as a guide to the or any area

i . ace and the il-
tend to spoil the <mooth roundness of the surf
gradations of the surface rones (142).

lusion of the sphere.




144 A Qroup of f

SD-’E'-"E{ F o our
= O ¥
Matenals dliterent
A chrome sphere offers the renderer another set of con-
ditions (146). Thou gh it is an opaque solid its reflecting sur-
face is much more efficient than that of the transparent glass
sphere. The curface of a chrome sphere is an almost perfect
ceflector which will reflect everything within its reflecuve
range including the base on which it is placed, its own sha-
dow, the observer, the light source and the atmospheric um-
brella all round it. Light striking 1t will be reflected with
46 Arendering of 2 virtually no reduction in strength. Because of this, the obser-
lhmmg sphere. ver will see demih_:cl images reflected blgrr the surface facing 1n
the general direction of his eye. He will see strong contrasts
and even the smallest change of values on the surface of any
reflected object. Observation of reality will confirm that no
line of separation is visible on its surface, but it is essential
for the renderer to locate it in the perspective construction
because he will need it to be able to construct the shadow
cast by the sphere. |
. =T _I
_F_.r'"
- -~ :
Ve :
Each of th !
ese four 5Phr.‘l":: / PN .
: - S (144) is of a diffe |
or value but seen under the same i ]!]I.‘:_r:ut R et i l.
case the first concern of the rend .]E tng t,'i]l'ldltl.nf;ln-:;_ In each
spherical shape, because wi ;"': erer must be to indicate the |
attempting to ex R vithout this there is little pointin |
the object rnuer;::-{"Hr ﬂ.{i‘]:"-?tlhc material: the basic shape of
e evident before anothe _
5ucc:g5fu|]}- introd e another aspect can he
uced. This is very muc ;
- : v much the case whe ' T _
attemprting to render glass spheres. S
145 A renderi
'E'aﬁﬁlheresng OF o I
dark , on light and -
backgrounds. |
180° AREA OF REFLECTION SEEN |
IN A CHROME SPHERE B |
™~ i
e
-‘-“"“-\. d
147 A chrome sphere The surface of the chrome sphere seen by the O
::Ha"“rfs an area of 180 reflects an area of nppmximatt]y 180 degrees both horizon-
g rally and vertically, at right angles to his centre line of vision
(147). Therefore, an object reflected by the surface Wi | be
: Dark and light bases and backgrounds have been used in <een by the observeras & considerably condensed IMage th: 3
: ci"‘; illustrations (145) and, as may be expected, the ex- lowing the curve of the surface of the sphcr::l;l The tTlli‘-il r::
ample with the d: . ; - - dr: ce . celf. being on that art of the s ere nearcst
magc impact ;J::;I;l]: !-HEL ﬂ-nd hﬂFLg'm”Fd h-ﬂﬁ the more dré- ::L'EF; nzif:illllnﬁit'lz:i‘fﬂ:.];fb Jis:;rtigg and will -!:I"E"L'.lr less con-
also the easier of th L ity ::ﬂdnn'ncmg llusion of glass. ™5 ;;l:r sed Ew.":n'th‘ing in front of that circumference of the
both tr.:l-r*]r'n les = [w::" I‘i'._ﬂ Sl “7‘ |Jfﬂdu~.‘4‘:- However, Lim-h . l1.,-.-!=|||:|1fn.:pn.'~;.1:t‘tt5 1S full extent seen DY the observer
becaus h FLEE ﬂrL.Cﬂn\-'lﬂE!lnE Tfl‘!di_‘”ﬂgs of j._',|:15:‘. Sphl."[l.'b 5'.1' iTrlrL. sflect »d on ﬂll: h 1|f;}f th:;-ti.ph::n_' At w rich he1s look-
= ¢ both exploit the optical principles in the creation of WL lLe e anth E :
the visual message, which is consistent with reality. Ang:
111
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148 A simple explan
of reﬂE’:tlﬂ ns. p ation

If the character of the distortions seen in the reflections of
a hlfz’.’_hlll' reflective sphere is understood in general terms 1L 15
Fﬂ._."rﬁihlg: O construct images from the j:m;_-irmtiun or of
objects which have yet to be built or manufactured. Thisisa
distinct advantage to the designer, sculptor or artist. :
SIU‘J*-'”'E are advised to explore further this aspect o
r‘-f”f":nﬂﬂ because a great deal can be learned from informed
observation. Carefully taken photographs can also be of
enormous assistance in this as well as other areas and a refe:
rence file of photographs of various objects, materials and
textures under different lighting conditions will be in-
dispensable to the serious student.

149 A multi-sided object:
an octagon.

. B B 1
1

jrectl reen
sided object has positive changes of : d;zesc;ﬁrﬂ L lzt:; ; :
| ' an -
' “The tonal values of the various P : ‘
E]r:T:t::rmincd by the location of the source of the light rays.

150 Plan of an octagon
with light rays an
reflections.
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| Ve | | N ER0M  THE SUN
! I ‘H“

#REH.E{..'I'ED LIGHT RAY

T0 SPECTATOR

As with other objects, the top horizontal plane will be the
lightest value and the plane seen in shade will be the darkest
value on the surface of the object; the shadow cast on the
horizontal ground plane will be the darkest value of all. The
octagon shown has three vertical planes in three different
directions seen in light, and one in shade which is in another
direction. The three vertical surfaces seen in light will
appear as three different values because, as the plan diagram
shows (150), the angle of incidence and reflection of the
light rays is different for each of these planes. Plane 1 will
reflect more light rays in the direction of the observer’s eye
than will any of the other vertical planes and so will have the
lightest value of the vertical planes.
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151 Plan of a cylinder with
light rays and reflections.

When this principle of the reflection of light rays is
applied to curved surfaces, such as those of a cylinder, it
reinforces the results obrained using only the principles of
atmospheric effect. This diagram (151) shows that the only
light rays reflected back from the curved surface of the cylin-
der towards the observer are those from the areas seen In
light, and the most efficient reflection is from that part of the
surface nearest the observer. This basic principle of iai_iihf
reflection can be developed and used to produce more effec
tive renderings.

152 A cube with three
surfaces seen in light.

An important area of rendering where an understanding
of reflected light rays is essential for a correct tonal interpre:
tation is where all of the surfaces seen by the observer are 1D
light. For example, the cube in the above illustration (152)1s
located so thar light strikes all three surfaces seen by the
observer.

. _ion of the light rays is such that the hmémn.fﬂ
The rjll’fﬂ[-“ be the lightest value, the vertical sur a-i:e
L SPIEECE-T{ kbf slightly darker and the other vertica s.ul:'-
the right W o el to reflect light rays away from the
fn]_:,: 2 h:: ﬂ:-?ll be the darkest value of the three surfaces seen
observer,

by the observer.

RS P

Thpian
ST

Sloping surfaces add a further need for refinement of the
tonal relationships of the surfaces of objects. Logically, a
sloping surface must be a value somewhere berween that on
a horizontal surface and that on a vertical surface when all
three are seen together in light or in shade. The value on a
sloping surface is directly related to its angle of inclination,
so that when it is almost horizontal its value will be fairly
light. As one end is progressively raised to bring the surface
closer to a vertical position its value will become pro-
gressively darker. This illustration (153) shows that when
the sloping surfaces are related ronally to the vertical sur-
faces a strong illusion of a third dimension can be achieved.

Light rays are reflected, at least to some degree, by almost
every surface they strike and even shade and shadow can be
affected by reflected light. Light reflected from other sur-
faces on to objects that form the subject or part of the sub-
ject of a rendering needs to be considered very carefully. In
the majority of cases its effects should be modified rather
than exaggerated because they can upset the tonal pattern of
an object and unnecessarily present the renderer with ad-
ditional problems.

153 A rendering of an
object with sloping
surfaces.
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154 An explanation of th
effects of reflected light ;n

the overhangin
buildings. ging eaves of

155 A sculptured block.
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In spite of the danger from extraneous reflected light and
the Warning to use extreme care when dealing with it, there
are instances where it can be used to advantage. An example
of reflected light upsetting shade and shadow to advantage
can be seen under the overhanging eaves of buildings (134).
Because of its location, the underside of the overhang would
be expected to be darker in value than the shadow it casts on
the wall, but observation shows thar such is not the case.
The shadow cast on the wall is a darker value than the shade
on the underside of the overhang. The reason for this rever
sal of the expected tonal relationship is explained in the dula-
gram, which shows thart light rays are reflected from the
ground plane to the wall plane, including the part In sha-
dow, but from both the ground plane and the wall plane [0
the underside of the eave overhang. [tis the underside of f]"l‘-'
eave overhang, not the part of the wall in shadow, which =
ceives more reflected light rays to reflect back in the direc
tion of the observer. This causes the underside of the €av¢ =
be the lighter value. The light rays relected from the L'all‘-i
overhang back towards the observer arc not shown, b

v, This effect can
be understood eastly-
T::::i :ith an example which depends to

" E - l

 cing rendering. :
du'c[":hn c:c]:lj:;::urc%i block (153) shows how a consistent
e

ighten
f reflected light from the left has been usﬁgl [?.—;I,;-.gll:tf !
iz s which, in turn, intensify thf.‘ll us T
the Sh“dufaffccti:}n bherween surfaces seen 1N 5}*::1 e :;
i :1 shadow. Without this ::h_ffr:re_ncc in va mii
e “fmhé illusion of a convincing ll'lij:'d- dimension lan
:::I: ;f 1::1:: details of the shape of the object would be l0st,

their direction 5
be best demons

0 the detriment of the finished rendering.
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The final aspect of reflected light to be dealt with here 15
the much misunderstood phenomenon known as the high-
light (156). The highlight is common on objects with n:_ﬂ::c—
tive surfaces but is very seldom seen as clearly on objects
that have matt surfaces. The diagram ShDWSIhGW_llght ra j.} 5
can strike a tiny area on an object’s edge, which v-:ﬂ! very 1'?1 -
ficiently reflect them directly back to the observer's eye. 1E,
highlight seen by the observer would be a line of intensely
light value at the intersection of the vertical and horizontal
surfaces, Observation is the best source of I1nf-::~rmanun and
if highlights are applied with understanding and extreme
care they can be of considerable value in a Ir-:ndermg*
However, they can be unfortunate distractions if they are
not properly understood and used.

N T
,I-:-..-E"._ A

-
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kgl
L
s b Ll
7,
\

HIGHLIGHTS

Whilst the example in this illustration is a simple r._:m{i
(157), it shows that one highlight can occur on a \"cl't_lr:ﬁ
curved reflective surface and another, the very strong hig I
light, at the intersection of the vertical and the horizonta

surfaces.

156 A diagram shuwin? the

path of a light ray and |

reflection which is
responsible fora h

157 A cylinder with
highlights shown.

s
ighlight.

simple
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With a general undersranding of these aspect.
15 pusglbh: to extend one’s knowledge !
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FULL VISUAL
PENETRATION UECREA

OBSERVER

158 Plan of an observer F -
or example, when the rver’s centre ling nf v

:m{lng at a EhEEt Dﬂ- glass 5 . 1 P ]-IL 1 l[l'“'- ';-:It-l-"";-.l YEr 1". LI-..- [I“I,_ UNE QLY 151071 1%k
Or Near rignt ﬂl.'Jj:{lL"E- o t|1|: surtace of the glase he has the e
chance of complete visual penetration (159). As the angle
between the centre line of vision and the surface of the glass
decreases, visual penetration also decreases and the reflect-
ing ability of the glass surface increases. Simple experiment
will show thar a very small xm_ﬁ_z,h' will result in mirror-like
reflections.

As with practically every aspect of graphic communi-
cations, the lighting conditions are of prime importance to
whatis seen when looking at glass in windows. Under ditter:
ent lighting conditions windows will provide the observer
with a variety of different visual messages.

160 As the angle between
the centre line of vision and
the 91355 suriace I1s
gecreased, visual
penetration is reduced.

1 Looking into an
: conditions to portray when render- T8l filuminated room
c

s les " e 1nto ’ .
Pecuaps 1?1:,45"’1;!':}‘& observer is looking from nuFE_ldL m]  atnight
ing glass are whe 161). Under these conditions the

- “'cu_'h[hr?{;Tnj;:,I%E]tbc completely trﬂnspammilﬁlﬂrjrz

gﬁi:z ]irtl1 Lt‘t;: window is inferred rather t'l;ﬂﬂ‘ “-Cz":i‘mi‘ e

:ir:*n:d. Because the glass “-c.qu:! nu-rmjl}_f}lh Erzlﬂpm and there

between the observer LR Dht~ = its normal pos-

is no logical reason for the g:lﬁi':'- not to Lclil"l

ition its presence is automatically accepte h. B ed
Similar reasoning applies when the obsery

2 MR ' (162). Again, the
insi looking out of a window { r proa e = out through @
insie 3 SO0 : arent and is accepted by inference 162 Looking 0
glass is completely transps - window.

rather than by illustration.




Unless affected by reflections, a window will look darker
than the wall in which it 15 situated, even if the wall 15 1n
shade or shadow. Windows in walls which are seenin shade
or shadow allow greater visual penetration than those In
walls seen in full sunlight (163). A wall in sunlight reflects
more light rays than onein shade or shadow, so that the con-
trast between the sunlit wall and the window will be very
great and the window will appear to be almost black. This s
probably the most commonly seen condition, uﬁpt-uiﬂil}' In
areas where the majority of buildings are of a domestic

scale. The reason for this very dark appearance of the win-

dow area is that the interior of the room hehind the window
light. Under

is much darker than the outside wall seen 1n sun
these conditions the iris of the eye adjusts 10 2 smaller aper
ture to accommodate the brightly lit area and thereby

reduces its ability to see into the dark '

ened interior.
If the window is seen when the wall is in shade or shadow
the exterior and interior lighting con

ditions are much closer
to each other, contrast is greatly reduced and it

is easier 10
penetrate visually the room behind t

he window. A window
seen in shade or shadow will be slightly darker than the wall

N

T ”_Il'i|||||g'"'"!|!_ [||i|!||!'.'|||l|l|.||lllzlli|||.i1|.l.i.Lkﬁllliiilllillﬁllll.ﬂi"|

il e
| ||
l |

Ii:ﬁ.,,;],:H-[i::lﬁ.;“f|-w w.l\llw#ﬁhm Il
'|”\'{\ﬁ i

Rt

but the difference is not nearly as dramatic as when the W all
is in sunlight. '

It should be pointed out that the basic principles illus-
trated and discussed here are not intended as an inflexible
E’l?1: of rules for r_r:nd::ri_ng all _winduws under all conditions.

ey are a starting point which, if combined with informed
observation, should enable windows under any re alistic
conditions to be rendered in a believable way.

Two special sets of conditions are now worth examining
(164). The first is where a shadow falls on part of a window
the rest of which is in sunlight. The shadow on the glass will
allow greater visual penetration of that area, which will
therefore appear as a slightly lighter value than the area in
sunlight.

The second of these special conditions is the window fit-
ted with curtains or drapes. Because the window is seen in

fu'll sunlight the shadows of the window members play an
important role in this endering. The curtains or drapes are
treated as any other opaque surface seen in sunlight and in
all other aspects this rendering follows the principles dis-

cussed previously.

164 One
shade, 8@
curtains.

window partially in

nother

with
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se

ildi height shown. Heve‘tthe'l_tss‘, this o
Evtglﬂzinsge: ;ntti;'::: up |Eer windows of this building a r;:mni 31'-::?
reflection which would gradually disappear 35 he n;r S
further back from the building. Of course a ren ering Ol
never be attempted from such a close station point

only a detail was required.

To set up a perspective view of the whole building, the dis-

ve 1o
tance between the building and the ‘:’bs.'i:l‘.'er 1":35'13 E: con-
be increased until the whole of the buile mg']“his increased
tained within the observer s cone o vlﬁlﬂl;.hsfﬁcr would,
distance between the building and the isual ptnetratiun
under normal conditions, allow grtatﬂltliminatiun of sky
of the upper windows and an almost tota
reflection 'Emg\];her_z |Ih."l““:"m".:br:1::3u_:ls¢*: the greater distanc:l: will

This should be obvious, . windows,
increase the angle berween the "'_15‘"“ "'5 a: d,:::fmspgnding
causing a reduction in r‘l.':ﬂf.{:lllﬂﬂii n:bsr.:w ation will con-
increase in visual penetration. Simple fections on windows
firm this, so it is sufficient 10 Sa¥ th.:[I tX* d with extreme care.
in renderings should be logical and use
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166 Another diagram of an
observer looking at 2
building, this time from a
greater distance.




167 A simple rendering o T fi
gl ol gofa This slmphhm_:I example (167) shows that reflections
Egiur c}n1thqsi m_ndﬂws t]_'lat are at the hI]'Ifl”l_.‘,'_-it ;L_nglm to the
erver’s sight lines, whilst visual penetration is restricted
to thqst windows that are nearer to perpendicular to his
sight lines.

‘:El:fhen this elementary principle is applied to amt
building, the reflection of the sky in the windows becomes
stronger with increasing height. Becaus this building 15
located in a built-up area other buildings arc reflected in the
lower windows. The darker reflections of buildings allow
greater visual penetration than the lighter sky reflection but
at the scale of this illustration the visual penetration wou't
be virtually impossible to show. Under these circumstance
a compromise is accepted and thesc lower windows are

shown dark and without interior detail.
A great deal can be learned from informed observanon
and once again the camera can be of inestimable value 10
studying the effects of light and shade, or shadow on glass,
in varying locations and in differing relationships t© the

observer and the light source.

A slightly different problem is presented by smaller glass
objects. For example, a drinking glass still has all of the pro-
colourless, trans”

perties of window glass, i.e. iU 1S generally 5, ¢
parent and has reflective surfaces, but added to this 1L 13 a
sually based on a cylinder (168)-

shaped hollow utensil u
Portraying a drinking glass is, therefore, basically a problem
of visual penetration, reflections and, to a slightly lesser

degree, of conventional light and shade.

ych taller

168 Small ﬁlas.s objects still
have the ¢ aracteristics of
window glass but because
of their shape and siZe,
resent added

difficulties for the re

nderer.
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173 A LB ge

of glass objects

(173) shows a variety of fairly common ex=

This montage \ _ y O m
amples of glass seen under various lighting conditions and
with different hackgrounds. The rendering of glass is an in-

reresting and challenging subject with a number of special
conditions which seem to contradict much of what has been
discussed. Because of this it is worth repeating that if the
basic principles arc applied, together with careful observa-
rion, effective renderings of glass may he made.

Rendering water

Both water and glass are colourless, transparent and have
reflecting surfaces. Perhaps the best way to introduce the
similarities berween cendering them is this illustration of
water being poured from a bottle where both the glass and
water have cylindrical shapes and, though the water 5 a
moving liquid, the two different materials look almost iden-
tical (174). Renderings of this type are rarely required
because water is usually scen in naturé as a horizontal,
<mooth or rough surface, depending on a number of factors
including weather conditions.

174 Water being poured

from a bottle.

131




176 Depending on th

y ot 1 . | L K

I i;.' DOSITIoN '.-.-.zl_ﬂltE
b ) LEr Can
act as an almost perfect

- 'E‘:'ﬁf"" =t

o Ml Ugie b b
i el d correctly
slatedtoitand the

:CE—E"" E-—

th a completely smooth surface can he either
as when contained 1n 2 swimming punl. or it
’r'”-'TEL“-'l mirror (176). [ts appearance 15
dependent 0N the angle at which the smooth surface1s seen,
the depth of the Waler and the reflecting ability of the bot-
tom. In fact, water offers the observer a large variety of
effects depending on the conditions under which it 1s
viewed. Because of the complexity of rendering water, only
the basic -.1|'|prn;1chu:.~; are considered here and, as with elass,
they should be treated as a starting point because informed
observation will show many variations, The wise renderer
should look for and try to understand the reasons for those
variations before accepting or rejecting them for depiction.

Water W

rransparent,
can be an almost




‘v“‘

s LTI .r different con-
I : rdi

S ey hree illustrations SHOW NS L*l:i(;urcs’. Berween

ditions which rest most perfect reflection 153 ¥

re transparency an al
f different effects.

cgmplt
range o

When contained i
surtace, the water can be completely
probably the easiest Way to represent :rrt
The effect can be heightened in a colg
light blue/green wash is

% SWImming-pool with an undistyrhed
- =1 |

arwpnn.:nh which i
L arendering (177),
ured rendering if a
applied to the surface of the v

dler.

178 Reflections on the y T
disturbed surface of water. t;.':i-:-:_;_:;‘_ x
-.; a-_.,'. q:.,:\_t'-- R el 2

— = ==

|

Reflections on the disturbed surface of water present d
different effect (178).

y
|
il

LR
i

e -
179 An exampie of a =
oy 883 | |' —
. ey foming g S P e T 180 Impressions of water
T (T ] e T T e v ”’5‘;“3 horizontal lines, both
T TR [V ] P TR, N o ruled and freghand.

In the first of these two illustrations showing calm water
(180} a ruled linear technique has been used. The second
shows the building and the paving rendered with ruled lines
and the water with frechand lines: because both are linear
techniques no character conflict exists.

-

A choppy sea has a character all of its own (1 79).




181 A montage of simple
renderings of water.

ately and in combina-
hes to rendering
fect mirror-1mage
n rougher
¢ fountain

Ruled and freehand lines used separ
tion are included in these graphic approa
water (181). Effects vary from almost per
reflections to the absence of image reflection |
water. One example of unusual conditions is th
where water is forced under pressure Into the air and al
lowed to fall freely, disturbing the surface of the poo

Understanding the basic principles, informed observatiot
and practice are the essentials for convincing renderings of
water in any medium.
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Rendering rocks, brickwork and stonework

E”:::‘-::i :]t:;:rl;n :l"d!l"_p' 50 much in size, shape, texture and col-
ORE ! cult to give specific instructions for rendering.
¢ illustrations chow rocks of various textures (18 3] and
particular attention should be paid to the line of =:+.: '1'1;1:“‘ ¥

because this is where the true character of the ‘;l.l-:I'l'h.‘:.‘ [K=::.
ture of any rf.r::k is identified. Once the character ut11h=_- lt‘\-
tures of various cacks is identified the rendering of ro -k ;

considerably simplificd. B

184
(Giambattisia
Piranesi,
Foundations
of the Castel
San Angelo,
This is a
superb
rendering of a
massive stone
structure in
which the
texture of the
malterial is
conveyed with
great power.




-

The same can be said of <tonework and I:r_ri.c!-:wm_k, Eﬁr
they too have distinctive rextural Fh_aractf:rlr?ticsi F}gﬂlr‘l, 11:1 f
group ofillustrations should help 1n _’d““”ﬁr ing the true cha
racter of the rextures of these mat::n:a_ds (183).

probably the most important consideration when rr:_ndf.-r-
ing rocks, <tonework and brickwork is the relationship be-
rween scale and detail. Naturally, the larger the scale the

greater the detail required.

B e Lot er
—— | [=m====s s e i s B8 T brickwork on four different
——— | - = I d by
= |G S scales.
—— | o o ) S i B
= | e
=— = T T 1 - o i e e B
—— | [t I g 1 I =
= | T L
= | |
== |_r__._l____..___
L |=" - =

This is particularly true when rendering brickwork (186).
The illusion of a third dimension adds interest in the two
larger examples and examination of them should provide
Sqfﬁcipnt explanation of how this can be achieved. The
direction of the light source must be considered when either
cat'_rhu two larger-scale techniques is used. Elevatons of
brlckjﬂ-’nrk are shown, but their adaptation to perspective
drawing can be achieved by using vanishing points for the
horizontal lines and by applying the principles of fore-
shortening.

187 Group of graphic
| renderings of Slonework.
.I
|
I
|
I
Stonework 1s approached in a similar way 10 brickwork
and again the amount of derail is dependent on the scale of
the drawing. The |lustration (187) shows somc simple selt-
explanatory graphic approaches to representing stonework.
141
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188 Matur il 100KE Dricioa
raruiering of 51 Mary 8 Caf

work and cor
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ateriala for this Davis Bild
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« successfully rendered if the true
recognized and accurately repro-
duced in the required medium or technique. The number of
different materials and rextures is 50 great that it is imposs-
‘ble to deal with all of them here, but a few of the more 1m-
portant ones are o cluded to help students with their own

Any material can b
nature of its texture 15

research.

189 Different materials are
rendarad with considera bla
war in this intenor of
olocaust mMemorial
Museum, Washinglon,
0.C., drawn by Faul
Slagvenson Oles in 1987




SO

HOHLTOM

190 A per ive drawing
of a chair, from box 10
shadow projection.

Rendering leather, fabrics and floor coverings

A rendering of an object such as a chair chould be based on
an accurate perspective drawing and a correct tonal inter-
pretation to show the shape and should also show the ty P'IL
of upholstery, such as leather or fabric, in order to conveyd
of the essential information about the chair. 3

The chair has been set up using the ‘Box Method l'n_r
drawing objects In perspective (190). This consists f;rlf ‘plac-
ing’ the object in a containing box which 1s drawn in per
spective and, by using dimensions from the orthographic
projection, the unwanted parts of the box are removed 10
leave the required chair shape.

When the perspective drawing of the chair is completed, 3
light source is chosen and the shadow shapes constructed,
together with the light and shade pattern and the line of sep-
all of these are completed the drawing 15

aration. When : )
d medium or technique.

ready for rendering in any require

i

The ‘*softer’ look of the fabric-covered chair is mainly
because of the reduced contrast between the tones and the
elimination of reflected highlights, together with a rendering
technique that helps to suggest the weave or character of the
fabric (191). Compare this ‘softer’ look of the fabric with
the ‘harder’ look of the leather-covered chair. Both of these
chairs are covered in dark material, which makes it com-
paratively easy to produce a fairly dramatic result.

The same chair covered with lighter versions of the same
materials presents a slightly more difficule problem, because
the lighter tones do not allow the renderer to work with the
same large range of values. These lighter materials do not
alter the texture or the illusion of a third dimension but are
rendered using lighter tones and reduced contrasts (192).

191 Fabric- and leather-
covered chairs.

192 Lighter versions of

fabric- and
chalrs.

leather-coverad



193 Two chairs with
different coverings.

184 Detzil of a leather-
covered cushion.

146

From these examples it can be seen that different fabric
!‘.E:'-:l.‘ur-t's ﬂ.ﬂd CGEE}U rs can be prnducwd 'l,'l.'i‘[lf'|[j'|_|_'[ L'n;]mpnl;-“ri-::
ing the shapt;_nf the chair and the illusion of a third 4J:1|';1E:'-
sion. Expressing the shape of the chair is fundamental 1o
successtul rendering. The basic tonal pattern will still ﬂp}'ll".'
Irrespective of the chair’s colour or texture, but will be
modified by the type of upholstery. Once the character of
the upholstery is identified it can be reproduced without
undue difficulty (193).
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So far only fabric and leather or vinyl upholstery
stretched over the contours of a chair have been considered.
Both of these types of material have many other uses: up-
holstery leather, for example, instead of being stretched
over the contours of the chair, might be used to cover loose
cushions giving a softer, ‘sat-in’ look. This ‘comfortable’
look is suggested by changing the hard, precise edges and the
evenly graded tones. Instead, softer edges are achieved with
more flowing lines and the surfaces are broken up to repre-
sent light and shade on an uneven surface (194).

Informed observation of the character of a material is of
approximately equal importance to knowledge of the basic
principles when producing textures in renderings. Unless
this true character is accurately assessed, satisfactory results
can seldom be obtained in a rendering irrespective of the
medium or technique.

Leather and vinyl, whether used for clothing or chairs,
still retain their characteristic differences from fabric. These
three details indicate the different characters of the textures
of leather and fabric when used for clothes (195). The ‘har-
der’ reflective surface of the leather is contrasted with the
‘softer’ woven look of the two fabrics, which are not reflec-
tive to the same degree.

195 A section of leather
and two kinds of fabric.
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196 Carpet textures.
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Another area where the character of a texture needs care-
ful observation is floor coverings. In particular, carpets need
special attention if good representations are to be made in
interior renderings. Three different useful textures are
demonstrated (196), all of which use similar techniques to
produce different believable carpet texrures.

These carpet textures are produced with frechand lines
drawn using a straight-edge as a guide. Example "A" s a
series of ‘u’s strung together, ‘B’ consists of short verucal or
near vertical lines, while ‘C’ consists of strings of ‘e’s; all are
in more or less continuous lines. Perspective in each case is
achieved by varying the spacing berween the lines as necess-
ary and this variation can also be used in conjunction witha
reduction or an increase in the density of the lm_us_ ﬂ}le
selves to produce an atmospheric effect. The density t_ﬂ hE: £
lines is also used to portray darker or lighter tones of these

carpet (extures.
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Shadows cast on these carpet textures can h: EirridhL::tt‘r'ﬂﬂ“
introducing an intermediate line of the 1ﬂrr|1E9?] s how
those of the original texture. The example [ I the carper
this is done without destroying the Ch:;-.r“thcrdnw & ey
texture or the transparent quality of the sha a1l of the car-
consistent with reality. These are by no rm::m:ﬂr:rr ) S ful for
pet textures which can be used, but they are

general carpet represcntations.

188 An example of a long-

pile carpel.

More specialized carpet textures can be produced by care-
ful observation and some intelligent experimentation. For
example, the much longer pile carpet shown here (198) has a
very distinctive character which is a little more difficult to
produce than the other types.

199 Carpet and floor tiles.
fmrhenlaiee.
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The difference between carpet and other forms of floor
coverings, e.g. floor tiles, can be shown easily by reco grflz}ng
the different characters of the two materials and ex pn.smnlg
those differences in the rendering. This simple ex :n.m;:]r1 z
(199) demonstrates the difference in character huw;lrr:n t
non-reflective carpet and the reflective floor tiles. There ::Irlr:
many other floor coverings of different materials !?] col
mon use, but as most are either npn—rcf_lecuvc or '?Immf
they can be reproduced in a rendering fairly easily if the tex
ture’s character is accurately assessed. Whilst floor :extut?lzs:
are tedious to reproduce because of the large arcasdtfsua y
involved, they are among the easiest textures to ren z:r, res

Only the most important, frequently ncedc;!l e xtn es
have been examined in detail, buta number of ot ers ca
found in the montages of renderings of various textu msf-.

From this section on IEEI:i dl.!r't:::‘g n::in;lm'u:f1 :i t ;;t:ur:.-. h::! zt;::‘ dg:;

ey are identified with value a |
i::‘:;u:t};;l;nz.:hc same principles. Value cm}trasrt? :u;: w:rirw;?::
portant factors il:l rlfndc Fing, ;rmipc:m'lec nmI: ; :15?5 e
ular graphic field becausc, | = valu i e
carefully controlled, the illusion of a thir .1Imr. :
incn:nf.:d considerably. Though m;slc]::'r:::“ !r:_t:i'n:é gu{:ri:r
rspective nor a carcfully € . 1 col
E:e.c:rl':::u‘i:; :-'lnnp:chﬂvc the illusion nfc*:lzl-.:;i f{:::t.:-.;mn in a
rendering unless the values are correcti i
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204 A variety of textures.

Dry-transfer and self-adhesive materials

The introduction of dry-transfer material in the 1960s and
the self-adhesive screen a few years carlier brought about a
revolution which had enormous impacton the whole field of
graphics. A very large number of typefaces in different SIZCS
and colours, symbols, trees, people, cars and trucks, food,
animals, world landmarks, etc. as well as a large range of
other graphic materials including a comprehensive range o
self-adhesive screens in black, white and various colours are
available. Products of consistently high qualiry are available
from Letraset International Limited, London, and Meca-
worma Industries, France; complete catalogues are available
Emn: {'l.ctma'::l; and Mecanorma dealers throughout the
WOTIC.
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Skill-building exercises

Py = | One of the best ways to learn anything is to do it and stu-
IHIW Ll dents are advised to start with some renderings of simple
7 e e objects. 1t is important to work from simple examples and
e PRE T master them before moving on to more advanced ones. Stu-

dents following this logical progression will find that their
knowledge and skills are soundly built and more satisfying
results are achieved.
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Always render in the direction of the plane, i.e. a horizon-
tal plane should be rendered horizontally and a vertical
plane should be rendered vertically (207). This accentuates
tl_h: direction of the plane and is a subtle reinforcement of the
visual message. In a slightly more practical way, rendering
in the direction of the plane is logical, because all dynamic
planes are subject 1o atmospheric effect, so there will be sub-
tle gradation in their values. This gradation 1s most easily
expressed in linear techniques by rendering in the e e
ofthe plane. If this basic rule s applied the rendenng process
becomes much sariErAnd mors &tiective.

fa
g7 Line drawings O
gube showing the direction
i+ which each plane should
be rendered.
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209 A simple line drawing
of a cut block.

The next exercise should be rendering slightly larger and
more complex shapes such as this cut block (209). The rea-
son for using a cut block is to help students to build a better

1 understanding of the illusion of the third dimension in two-
dimensional representations. If students begin the project
with a solid block and have to cut and remove parts, the
necessity of showing what is left gives them a much better
idea of the reality of the solids and spaces being represented.
~ Remember that time spent on the preparation of a draw-
ing for rendering is never wasted because an accurate per
spective drawing, correct shadow projection, a carefully
identified line of separation and correctly identified light
and shade are essential to a good rendering. Without this
realistic basis it does not matter how skilfully the rendering
is done, for the finished work will lack the credibility essen-
tial to good graphic communication.

210 A more complex liné
drawing of a cut block.

in rendering simple
lightly “"'”r_” c_'i;ﬂ This slightly more complex example (210) 15 shown frst
are very 1{'3 o as a line drawing, which is based on a correctly set up per-
s involved At spective drawing with a ca refully placed light source and ac-
correct Prif curately constructed shadow shapes.
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The finished rendering (211) shows the value of this care: 1
ful preparation and 1 he result of using all of the aspects _
discussed. Pencils should be used for these exercises, which should  212and 213 Two space
Please note that all of the I |ustrations explaining the prin° be done not larger than about A4 size. Though both pencil constructions.
ciples in this book have been done using rubular pens End plcn—ﬂnd-ml’rr. can be used by experic nced artists for large
because this medium and technique reproduces with stron- I rawings, the beginner is advised not to attempt work on a
ger contrast than pencil and therefore makes the illustra- i;fﬁf 5;:1!&13!:::11155 Itis time-consuming, extremely demand-
tions more useful to the student. Nevertheless, with - “’ﬁlf:rnmil ﬂg‘l achieves anything which cannot be achieved
practice, pencils can be used to produce renderings of very aller drawings.
high quality.
s have been used

Although only a limited number of object
for demonstration purposes, any subject can be rendere

using the principles discussed. Irrespective of the subjects Thl:
medium or the technique the basic requirements remain the

SAME. : l
These two “Space Constructions’ (212, 213) will help t©

make the transition from single shapes in space 1 mulupie
shapes within a picture arca. Grudents are advised mﬂ-‘jf. !:*
copy these drawings or make their own based on thesel Lﬁ ;
A correct perspective drawing must be made and a 5u|&ﬂ :
light source chosen with the shadow shapes constructe di{nt-
the lines of geparation and the light and shade faces ! L't |
‘Fed. The rendering must be carried outin acmrdann.ﬂlt‘-’rlm
the tonal pattern and atmospheric effect, and the pla

must be rendered 10 the appropriate direction. :




When shapes made up of flat surfaces have been maﬁll.cruui
students should move on 10 objects with curved surfaces,
e _cylinders and cones and, later, spheres. These shapes are
particularly demanding, but if the basic grmcnph::a are fol-
lowed, they will be made considerably easier. The examples
shown (214) are objects based on cylinders ﬂ_nrj though dif-
ferent materials are depicted, the basic principles have been

followed.

ylindrical objects (215) has semi-reflective
exterior surfaces and dark-toned, matt interior surfaces

‘hich the renderings show to advantage. None of the
objects exists as anything more than an idea in the form of
design drawings and because of this it was not possible to
ke the drawings from direct observation of the actual
objects. However, by using the basic principles and observa-
rion of other similar objects it was possible to create graphic
representations of these objects as they would appear in
reality.

Both the designer and the artist are frequently faced with
producing graphic images of objects and views which do not
exist in any real form. They must be able to portray objects
which exist only in the imagination or as orthographic pro-
jections, i.e. plans, elevations and sections. Without know-
ledge of the basic principles and developed skills the
designer or artist is severely limited in any attempt to
convince the observer of the reality of the objects or views
depicted.

This group of




This is a rendering of an elevation of a steam locomotive

(217) and though the locomotive does exist it would be im-
possible to see this view of it. Any object in reality, irrespec-
tive of the viewing position, will be seen affected by
perspective. Though this drawing is only an elevation (a dia-
gram showing actual measured proportions) in which no
perspective principles have been used, the addition of ren-
dering has introduced a powerful illusion of a three-
dimensional reality to show the locomotive to advantage.
Such drawings can be very effective in conveying accurate
information about objects while also showing that the
objects have three-dimensions, without actually showing
them affected by perspective.

The illustration of the movie projector (218) is another
example of an elevation being rendered to add a simple il-
ll.l!-;l{]T] of reality with the emphasis on the technical informa-
tion. '!'h::r_ugh_ this type of drawing is extremely useful for the
communication of certain types of graphic information, it is
l‘"}}i]ﬂnﬂ 1:=f a number of methods which can be used. Other
:Il:;l: ?S;I::ilrl:fn‘:j {:::r;:]ﬂ::lphlc pmjr:c_ti_n;-n, if;:::m_ctric projec-

: g, axonometric projection, all four

EEHEWLL';Z.":E:E‘L?E.-{‘:"“'“”%‘t- cavalier, alternative cabinet 218 Copal Sekonic CP77
DiRneee fya lLr.pi‘G]LEtlt}FE}, dlmcrrif_,, trimetric and movie projector.
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Often the photographer is faced with an almost insoluble 220 The slide projector.

problem when photographing some objects because if the
objectis litso thatits shape is clearly portrayed, detail can be
lost in some areas and if itis litso that detail is portrayed the
shape can be lost. The renderer is not restricted in this way
because he can choose a light source to emphasize the shape

of the object and then control the value relationships to
show the required d

etail.
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1 An elevation and part
plan of 2 simple building
with shadows.
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226 Rembrandt van Aijn
580 overiapping In his
1645 etching 1he Omval'to
rerease the ilusion of
space and distance.

Overlapping

In this L".'iilT'ﬂrﬂL' (227, illustration A shows SIX ]‘mnu_]w :md

because there 15 N0 indication of 2 depth relationship 1t 13

assumed that they are all laid on @ flat surface. [llustration B

shows the same S1X pamlﬁ rcﬂrrﬂngcd so that some are In

front of others, which means chat there mus: be a thir
be. In this

dimension involved,
very simple way,

227 An example of
overlapping.
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241 A finished drawing of
three men.

Z0n UNE _VANSHNGPONT

When all of the optical laws are in"qd“?:d m[f[}1i11: I:]urrI
drawing, such as this one (231), the '"HH_G“.;:;H an iden-
dimension is convincing. Th":,thrfc mcn.d_rtsnﬁ from the
tical fashion, are placed at increasing istance:

observer. llel lines

o : L) :l.['
The first optical law states that r'r'c:dl[%sﬁﬁ kpown 35
int.
appear to CONverge to a common po i\ the horizon-

| lines 1
convergence (232). If those parallel lines are WLl
cal plane, the common point known as thtf‘r.i e allan
willpbe I-:::‘catcd in the horizon line. The IEEE o ut_r:‘a- i
:ntroduces the first evidence of the third dir ot o

The second optical law concerns .f“.I“.i t'-‘nm e
states that equal distances appear (o dimini
distance from the observer increas 233},
ctrated by the lateral paving mnta,
together as the distance from the OO

: ; ong a TR 2
Though this process must g0 on as long *heen omitred 2l

wral 101 ave be
seen, in this example the lateral I{:m:f;l.
1 - = r
ter a certain distance, because obse

1 . With the intro
i lly disappear from view. Witd - c oy
:fl Ifl-::m%;zg;:tciing the illusion of the third dime

forced.
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e

-
>

"li r. —3 e
F A ."' "1
I S _ R e
e ; i 3
s g"r - - - - .
r
._.-'." ‘.llll | '\.‘ 5 '\-\._.
._,d_.. | — - o — -._...||.. - :
e / _

When the three men are placed at different distances from 233 Foreshortening.
the observer, the third optical law which concerns diminu-
tion is apparent (234). This law states that objects of the
same size will appear smaller as the distance increases. The
three men are the same size, so as the distance increases the
size of the man portrayed is decreased. Diminution can also
be identified in the receding lines where the spaces between
these lines appear to diminish as the distance increases. The
foreshortening of the lateral pavement joints can be de-
scribed as the diminishing of the spaces between the lateral
lines as the distance increases. With the introduction of
diminution the illusion of the third dimension is further
reinforced.
hcltnsllzr;!gu !11]-'.- nﬂltl!d gt this Ifuim that the three figures have
semnd.E}"in{rﬂpdlalzf o ]Elr thc ERngne {'-“'-’E_rlaps .thic
L ot ng mrul:[ apping, thnugh_ tecl'{m-::alllg,r it is
_ c optical law, the illusion of the third dimension is
Increased considerably. The optical logic of overlapping is

that for something to be in front '
of something else
must be space or depth between the two, = ek

234 Diminution.
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235 Shade and Shadow.

296 Atmospheric effect

v—'

|
- - . r o .. e Ir I'l':.\.
Light is the basis of all seeing, so it must play an extreme}
hen light, shadt

important role in drawing and painting. When IESS 0
and shadow are introduced, the illusion of the 1n|rdlu'”td,..
sion is considerably increased (235). To keep this H“:
simple the light source has been chosen to |_'u||-.'“”_[rll:..t,;1'l.
shade on the backs of the figures, o1t does not play any’:
in this picture.

When the figures are simply rendere
to atmospheric effect, which results in both i
values neutralizing as the distance from [0t biect 10
increases, All surfaces seen in the picture "'*"lil l"": :Lflp_ﬁf.
atmospheric effect, so the hase plane |r1ci}u£l'"‘1;]. yres will
ment joints and the shadows cast by the three 15

. e creases (230): :
appear to neutralize as distance increases (=20 0 of the

Additional elements contributing (o the I “,b . clostly
third dimension are contrast and detail, bu! :h;-;!- :[.:;HHF‘“'
related to the optical laws already discussed. ”L-nfu”“-"‘ 15
the greatest detail and the greatest € < and 25
in the foreground, i.e. closest 0 the observe |
the distance increases the detail and the contrast
decrease. This is consistent with the pnnclrrh'-‘*
pheric effect.

d they will be subject
light and dark

hservet

antrast betwe
r's eye, an° -
appear "
of atmos

From this simple exercise, it can be scen that t_hﬂ illusion
of the third dimension 1s produced by the interaction of con-
vergence, foreshortening, diminution, light, shade and sha-
dow, atmospheric effect and overlapping. If understanding
and skill are applied to the use of these essential aspects in a
drawing or painting the result will be greatly improved.

Examples of renderings

The following examples cover a variety of subjects, all of
which rely to a greater or lesser extent on the knowledge of
the basic principles and skills discussed in this book.

Trees

T :

|'-1.=p_|'\lv:,n=:|nd-1n|r. drawing of a tree
traditional pen-and-in
tor learning

[ e _}337’} was done using a
rendering he que. Irees are good subjects
their variety, as are hg ccause they are almost endless in
them. In renderir = = l“hmq'ﬁ'ﬂ and media for rendering
ducing the cc:rn_-;;l-tg-i:}u' the main problem, apart from :..-Ul:_
lhr“"“mcnaimnf [..IPiI!]. 1s making the tree look 'mu.—.d-l o
g0 oiitand Inr,;k'a;tm. .ahh-' the best advice to !'u:giunl:'rs.i:
This is preferab) SELEEE and try to reproduce what is see 2
' ADIC to trying to draw trees from mm'm:-:;t::rl

imaginatio
5 n hl.":ﬂu*_-;-:: 5
; such trees
and two-dimensional, € 100 frequently appear flat

237 A rendering of a tree.
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239 Space St

ruciure

Jstruction with a hgure (239) uses the same
ciples and 5 » the i]lu:-lﬂll“”h'"
This type o - 1des '.-:“”"l [‘TJ-"
' r:r'-PL‘-..'EI"-'L' :1l1d n_'u:-nr-‘.ﬂlu"-'

_ : "d;i[il]" ot

[. 45

This space €01
basic optical prin
third dimension.

rice in settng up st
Fl:ﬂ[.l]'l

15 subtle rendering of the ;i'[ll'n[:aph:.-r'h..' effect.

texture and contrast ¢ ¢ uscd | ity

n old wall (240). The }"hi"'[“t-'-f"'F' nic gue -I'h
he resulr of 3 stipple PE™” J-ink (€

o intng ["‘-"]

a

ro the prnm:r'.u 5
T 1 - hnique:.

tr;'ln.“l."lun;ll pel
| for this rype ot ¢
: [ 5L

of this rendering 15 *
nique; W ich is closer
than the more

'u;_.li___ I-—.. :.: .'_;:ﬂ " e
S AL
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240
Detail from an oid
wall,




i~mmrdd Burton

Portraiture

This rendering of the late Richard Burton (241) relies on the
same technique and application of the optical principles as
the previous illustration. Stronger contrasts have been used
to produce a more dramatic result.

The portrayal of singer Charles Aznavour (242) was ren-
dered using contrasts similar to those in the previous ex-
ample. By controlling the contrasts in the drawing within
the basic optical laws almost any desired effect can be
achieved. This control of contrasts is similar to the pho-
tographer’s control of the lighting of a subjectand the print-
ing of a photograph. The renderer can control the lighting
conditions from harsh, resulting in ‘high key' drawings like
those of Richard Burton and Charles Aznavour, to a sofrer
lighting condition resulting in a ‘low key’ drawing such as
the wall detail, or any desired variation berween these

eftects.

242 Charles Aznavour.
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This rendering of the great American jazz musician, Louis
Armstrong, is included because it is an example of a drawing

that relies on the portrayal of 2 number of ditterent teXtures
243). The same stipple pen-a nd-ink technique was used as
for most of the other drawings 1n this segment. The contrast

in texture berween the black skin, the fabric ot the l.;lu'.r.ul
al of the trrumpet was achieved

and the highly polished met:
without changing the technique.

- o, I
e o
2

=

S TN

imagination

This example (244) 1s a more abstract drawing which, in
spite of its lack of realism in one sense, still relies on the basic
optical rules for its Nusion of the third dimension. Contrast
provides the pattern and. with a little help from ‘light and
shade’, an observer is led into and around the rendering
where elements are located in space. Short multidirectional

lines were used for this rendering,

244 Sami-absir act
pattern.




in this 1 i 5) 1 her
attern in this illustration (245) 15 anot

% ih:;r:}f; Effucts that can be prurjuced with a Stlpp;E
:: m}qm. Complex designs cuch as this rely very strongly

on knowledge of the optical laws and basi '

c rendering skills
hich are used, and tn sOME cases distorted and/or exagger-
_ted to heighten the overall th

ree-dimensional effect. This
sratement that optical laws and rendering skills can be dis-
orted should not be misunderstood or used as an EXCUSE fnr
ignoring the valid picture-making processes. Basic prin-
ciples and laws can be extended or distorted to achieve a
required result only if it is done with cunsudcrabie care and
proper compensations are made, Many great artists appear
to break the rules frequently and with very successful
results, bur what is not so obvious are the compensations
they make for these apparently broken rules. It is very risky
o break rules in art, graphics and design, because the rules
must be fully understood before they can be interfered with
in any way if a successful result is expected.
The possibilities for development ot this type of rendering
are virtually endless (246), but all of the principles discussed

m]zhis book are just as essential in this type of work as in any
other.

Style

Style, which is an important aspect of drawing, rendering
and painting, is part of the artist’s or designer’s integrity.
F:‘Ehﬂiﬂmﬁ' and Hudson Encyclopaedia of the Arts, edited
tk];{t r::ma::.; ?!r I-:Eerhcrt R::ad, states Eh.ﬂt ‘Style is the term for
e “;.; E' execution in Writing, painting, etc. as
=0 u Lﬁct matter or its organization (i.e., form}; (2)
S :-:?FUE aracteristics of the arts in a given period —
chaay —h-u::r-::rrt' aschool or movement.’ Itisimportant
St 1 I':t style is quite independent of medium or
ST d-:rrsi“ other words, style is the individual way an
T gner 11:151::5 the valid principles and real developed
Griate h:"'ipffiﬁ‘i f Ilrna'lz:l_f in a way w!rir:h makes his work
i dumfl ﬂ;,:indt-wdlm! style built on valid principles
s dcsiﬂ oped skills tends to make people working in
eirian tﬁn E‘Itilj little more than human photocopiers.
Pﬂr‘tﬂn::s.uf ; 1f:-t way to gain an ut}durstl:mding of the im-
Paance style to the artist or designer is to examine the
ings of the masters in different areas of art and design.
: In the group of drawings that follows cach artist or
designer is an individual and though in some cases their sub-
jects are similar, each has made a drawing in his or her own
individual style. Itis this style which makes an artist’s work
immediately recognizable, because each has an individual
way of expressing his or her ideas. When this is added to the
obvious !::-:hﬂ:ritud knowledge of the basic principles of com-
municating with graphics and the undoubted master cratt-

smanship in the chosen medium, each work is rightly
identified as that of a master.

191
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248 The individual SII;'|E ol

Aloracht Durar is
thig swall-Known

avidant in
harcoal

drawing of his mother
which ha did in 1514,
shortly bafora har death.
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248 (opposite) This 1509
chalk drawing by Raphael,
Study for the Figure of
Poetry, ilustrates well the
difference in style betwean
the work of Raphael and,
say, Leonardo Da Vinci.
Raphael's drawing is made
from a knowledge of the
surface of the liEu re but Da
Vinci's (247) is built on a
knowledge of the structure.,

250 Rembrandt’s drawings
are built on remarkable
powers of observation and
an economy of drawing
which gives his work an
excitingly spontan@cus
look, as in this brush
drawing entitled A Woman
Asleap.
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252 Paul Cézanne's ability
1o convay the structure of
nis subject matter gives his
work an almost sculptural
sense of parmanence. In
this painting entitled Dr
Gachet's House, the
perspective of the twisting
road leads our aye to the
focal point of the picture.
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253 Though Modigliani's
rﬁ-ortraits wera often strange
is ability as a brilliant
draughtsman cannot be
questioned. His drawings
have a sureness which
allorers him the luxury of
distortion and economy

in this 1918 lithograph.
Eg?:ln Schiele's amotionally
charged handling al lina
gives the picluré a
disturbing tenson.
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Final Statement

It is worth repeating the basic philosophy dlew.-llﬂpr:d in the
beginning of this book, which is that ‘Graphics 1s a means of
communication and therefore, to be valid it must commun-
-ate.’ It reasonably follows that graphics must have a com-
mon language, otherwise ts value will be questionable. Any
student with a serious desire to achieve a high degree of
excellence in art, graphics, design or photography must be
prepared to accept the rigid discipline required to learn the
fundamental principles of literacy 1n pictorial communi-
cation. He or she must learn to see and interpret what 15 seen
in an effective way. Some of the material included in this
ntroduction to basic rendering has been dealt with only
briefly and it is acknowledged that there is a great deal more.
Before advanced aspects of the subject can be of any real
value, the principles must be learnt and understood, because
only then is it possible to begin drawing what you see the
wiy you see It.

Rendering is a very large and complex subject which
requires a great deal of study and practice before high-
quality results can be achieved. It cannot be em phasized too
often that there is no substitute for valid knowledge, real
developed skills and accumulated experience as the basis for
competence in art, graphics and design. A study of the his-
tory of Western art shows that all of the great artists and
designers have exhibited outstanding knowledge, skills to
virtuoso craftsmanship levels and a lifetime of experience,
all of which are evident in their mature works.
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AERIAL PERSPECTIVE The representatin

t];:::ns ﬂ_f colour and value thar parallel
y various densities of air on the app

N ot space by prada-

the effect produced

earance of objects,

ARCHITECTURAL DELINEATOR One who
representations of buildings for desig
design communication.

makes graphic
n evaluation or

ATMDSI’HE_R[C EFFECT The effect caused by pollutants sus-
pended in the atmosphere.

ATMOSPHERIC UMBRELLA The reflective capacity of the sky
due to suspended pollutants.

CENTRE LINE OF VISION The direct line of sight of an obser-
ver located at the station point in a perspective
construction.

ComposITION The formal arrangement of a painting or
work of graphic art.

CoNE OF visioN The limit of clear vision of the human eye
when held perfectly still. This limit is established by
research as a maximum angle of sixty degrees.

CONTRAST A combination of opposites or nc:!r:]',_' opposite
qualities; opposition, unlikeness, variety, contiict.

int. The

ConVERGENCE The approach to 2 cumrfl-l:}r]n_ pn]?]t_m ne
opposite of radiation. Lines or edges which in r:c, e
parallel appear to come together or converge as ti

recede from the observer.

Design The art of relating or
ments. Man-made order, structur oo
> ation, form. The art of creating int¢ .
ing made to eXpress the

unifying contrasting ele-
re, composition, organ-

DESIGN DRAWING Any draw
intent of a design.

pDiminuTioN Objects apP

the observer increases.
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DRi:strument capable of makmgha;ns:ls[
done with pencils, pens; brushes,

(4]
: and numerous
coal, etching tools, as studies of

Jrawings serve : L e
MDS]: 'ﬂfm;r:r: other rﬁcdium, burt they are freq
ork in so ; i |
2 leted works in themselve _ e
s nt MOLon,

hibited by iVin&

c Objects or motifs in appare
2 rent mnm:rrl;

tic. (Dynamic un|w+iffppﬂ
s In &
atures plants or other c!(_:n:c}n
cre L _ s
h unity is flowing and s
= The basic materials

- DESIGN : ine, direction, %
ELEMENTS OF DE is built, such as line, al dimensions:

which all visual art
size, Texrurt, v}_ e
quanti:ics,qua IS,

DYNA
potent of energe

ELevaTiON A drawing made in projection on a vertical
plane, e.g. a flat drawing of the front, side or back of a

house.

ForesHORTENING Equal distances appear to reduce as
their distance from the observer increases. Lines n_f sur-
faces parallel to the observer's face show their maximum
size. As they are revolved away from the observer they

appear increasingly short.

Form In the fine arts, form means man-made order, struc-
ture, design, composition, and organization, such as liter-
ary form, musical form, etc. Form is sometimes used as a
synonym for bulk, mass, volume, and solid, connotations
which are misleading and confusing if not incorrect.

GRADATION A sequence in which the adjoining parts are
similar or harmonious. Transition, flowing continuity,
crescendo, diminuendo, contiguous progression, regular
and orderly change, blending. Steps, stairs, or scales.

GrarHIC Concerned with drawing, painting, engraving,
etching, etc.; lifelike or vividly descriptive; of diagrams or
symbolic curves. Graphics is the language of design.

GrapHIiC ARTS The collective term for the pictorial arts
outside painting, e.g. drawing, engraving, etching, lithog-
raphy, silk-screen printing, etc. The graphic arts also
include books, bookbinding, calligraphy, illustration,
photography, photo-engraving, type, woodecut, etc.

GraPHIC LITERACY The sound understanding of the prin-
ciples and practices of two-dimensional representation of
three-dimensional objects or views, e.g. perspective, light
and shade, shadow projection, atmospheric effect, con-

::;af:t, texture, colour and the elements and principles of
ES1gn.

1LLU5ICIH1 Perception of an object involving a false belief,
deception or delusion.

[LLUSTRATION Imagery that relates explicitly to some-
thing else; that serves to clarify or adorn an anecdote,
literary waork, description, event, etc.

LINbE ﬂh-:ununum_:s, unbroken mark made by a pen, pencil,
rush, or drawing instrument. Also a series of separated
points or other units that lead the eye along a path.

LINEAR PERSPECTIVE The science of representing objects in

three-dimensional space with line on a two-dimensional
surface.

MEDIUM The vehicle or liquid with which pigment is
mixed. In a more general sense, the material or method
used for artistic expression (e.g. paint, metal, wood
printmaking). In technical usage the term refers to the

substance used to thin or otherwise modi

and its vehicle. fy the pigment
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NEUTRAL Wi 1S
UTR ithout distinct colouring or marks. ; |
s arks, indefinjte

OBSERVER In the context of
person located at the
construction.

Lh].‘-‘. book, the observer i the
station point of a perspective

ONE-LOOK PRINCIPLE 'I_h:: holding of the eye pertectly stll
at the moment of makinga pictorial image of an object or
view. This perfectly still eye is cnmpar.ﬂﬂc with holding
the camera lens perfectly still at the moment of pressing
the shutter release. :

PERSPECTIVE The common name tor central projection, a
scheme for representing three-dimensional objects on a
rwo-dimensional surface in terms of relative magnitude.

PHOTOGRAPHIC REALITY Theresultoftakinga photograph
under normal lighting conditions with a ‘normal’ lens
and producing a print without resorting fo darkroom
‘tricks’.

PICTORIAL REPRESENTATION The making of 2 r.m.d.:i!::l
drawing in accordance with optical ];w?!.'—:, ].‘Itl;,‘]‘h[lLL :
light and shade, shadow, armospheric e ’rr_:Lt etc. :
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The angle of refl
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Scare Relative dimensions, ratio of reduction and enlarge-
ment in a map etc. To represent in dimensions pro-

portional to the actual ones.

Sgerion A section can be described as a view of an object,
e.g. a building seen when it has been cut straight through,
usually in a horizontal or vertical direction.

ScIAGRAPHY The geometric construction of shadow shapes
on plans, elevations and sections.

SiapE Shade exists when a surface is turned away from a
light source.

Suapow Shadow exists when an opaque object is placed
between a light source and a surface on which the light
would otherwise fall.

StaTic Objects without apparent motion, or forces in
equilibrium. (Static unity is characteristic of a unit
whose design suggests inertia, passive or formal regular-
ity, stiffness, rigidity and uniformity.)

STATIC OR SPACE ARTS Painting, sculpture and architecture.

STmnh_r POINT The location of the observer’s eye in a per-
spective construction,

STYLE An i!'ld_ividual mode of artistic expression or the
characteristics of a period or subject.

TECHNICAL 1LLUSTRATION A drawing or rendering done

with the purpose of communicating the technical aspects
of the subject rather than an artistic expression.

TECH.N',QUE A mode of artistic expression or mechanical
skill in the arts.

T "
EXTURE The quality of a surface, such as rough, smooth,

matt, dulll, glossy, etc. The simulation of such qualities by
illusion in drawing and painting,.

THREE-DIMENSIONAL SHADOW PROJECTION The method

used to construct shad '
1 K ow shapes on a per
projection, ; S

TIME ARTS Music, poetry and literature.
TIME-SPACE ARTS Drama and dance,

Tone i
) niIi? ATu.nf:a, tone means any value. In Britain, tone
Bnines the predominant value or colour of a picture and

S11 'ES'.- - L o m a =
uaE:gi Insﬂ'::: E;::E key. (It is the British meaning thar is

Twa-mmgwsmym_ REPRESENTATION
thmu-dmensmnn] object or
dimensional plane,

‘ Any image of a
view produced on a two-
such as a drawing, painting or print.

VALUE De et
egree of luminosity or bri
ightn -
a neutral grey, 24 ghtness of a colour or of




