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Preface

Rendering s ome of the most exciting and challenging
aspects of producing picoures in any anea of the graphic arrs.
Like every mher aspect of the crearive anx, rendering huas
||-||r||_||_'|||_-'. that are I‘ihl_'\-lllm truaths eeals |_'\-:| v imnm b ol
LEnbries T'||r|_'-.i_' ||r:|||.|||||;-. JAFE e 16 |n||-cH‘|||..|_'E|'i-r|'|||.".||1||
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dimensional objects and wsewr, In the convext the term ‘re
alism” means photographic realism, shich i accepred in our
so¢aety s the graphec erath.

Though rendering is 2 bread and complex sabdect it can
be made much simpler if the basie prinapbes ane underitond
fraem the very beginming. The dbality 16 wnderstand and use
thise basic principles fornas the foundation of visaal Lire-
racy, which is essential 1o anpone wishing bo practise in any
ared of AT, |!-|-'.||.:,r'| B 'RI'.'IF'I'III.'\. amid i attaened l'l:. figst bearn
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must et bearn how oo ok and what 8o look for, Obseces terater o by Paul
are seen as complex images 1o which perspective, light and  Stevecson o dapicting
shade, shadows, valuss, comtrases, smosphens effects, tex mﬁ;!g&g‘.mw
i 1
rures ard colowrs all commbace, Consequently a grear deal
miust ke known about these clememts and rhe prnciples of
their graphoc mecrprotaton botore what o scen can be
undersoond and used for comperent pictonial represen-
ranions. Kendering, therefore, can be described as che pro-
ceas of inperpreting graphically whar is seen and whar i
know,
]I 1% 2 |'II'.I.III:i_'nI I.I |r||||| r|| ¥l |.IIII'|||'I_'II'III rl_'|||.||:|||1|.:'| m .III
areas o art and 1L ||.'-||,_._ mmsd he |-|_-|._|_-_| O adCurahe dleaw-
ings, 0 the rendever must be thoroughly conversant with
the principles of perspective projection, shadow projecion
arsd & oy, In vy GPHn O, I|!ﬂ,' AN BB |:'u.' FROAEIEPICEE 1O



Kirby"s Perspecrive, engraved by "William Hogarth, makes
the point best of all: "Whosoever makes a design withowt the
knowledge of perspective, will be liable vo such absardities
as are shown in this frontispiede.”

I have dealt in detail with perspective in Pao previous
hooks, Basie Perspective and Creadiee Pevsprective and dio
nat itend to repeat the imformation here, Because of the im-
portance of perspective drawinmg as a basis for rendening
these vwo books are recommended. Unlike anocher of my
boeolcs, Remdering swinh Pen and Ik, which dealr solely with
the pracicalivies of rendering in thar one mediom, this bool
deals with the basic principles of rendering in simple terma,
wi that the vudent can understand not only whar i1 ween
under a specihic set of conditions, but why it 15 seen in thas
particular way, and how this understanding can be putimo
Practice in an enormous vanety of arisne modia, Simple
obeos, such as cubes, recangular prsms, ovlinders, cones
and spheres have been used, and ordinary, uncomplicated
conditions are described. By studying these simple objects
and conditions, it is posssble to establnh a basic understand-
ing which can be developed and expanded for more com-
phex shapes and conditsons.

Rendermg s the meams used to turna :im]l::le Ime drawing
INED 3 pii::uri.ﬂ representation consistent wich acrualiy, thas
i5, & ewo-dimensional representation of a three-damensional
object or view. Provided that the rendering offers an accu-



rabe image it can be of inestimable value as a communication
betwoen a desagreer anad his client, and’or the public. A ren-
dered drawang shows the ohaerver a pictorial representatian
o an abgoct o seew an it would acmally appear; even betore
the obgect 13 madc or bualt, or the view re-landscaped, ete.
Theredore the designer, whether in the helds of architecture,
indusrrial design, meerior design, landscape dessgn o allais-
wration, miust be able todraw the objoct in [PC PRI, G
plete with accurare light and shade and shadow progections,
and be able 1o render the drawing using valid principles so
thai the result 1 an bonest oatement of facr. In ogher wonds,
it i+ espential that a rendering purporting o represent the
result of the specific design proceis comveys the trae intent of
thar design.

Renderings are also an essennial part of the design think-
ing procesd. Because design i cssentially an intellecraal
process which relies on graphics as its language of conm-
miunication, a designer must rely on graphscs to give his
ideas reality so that he can oonfirm every sep in the design
thinkimg prodcess. This be can do with oonBdence only if ke
kncws that has graphse images portray the truth, s.e, they are
accurate and are based on yowal facts. It b intcrosting to
mote that all of the world's leading dosigners, pll’tll.'l.l'-lllrﬁ' i
archatecture, are or were highly competent delineators, for
cxample Charles Bennée Mackinoosh (5], Le Corbusier and
Framk Lloyd Wrighs, as well as many ovhers.
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Tor portray the troc meent of a devign, a rendening must
have an s principal objectives accuracy and honesty, ie.
imtegricy. It can and should have ocher qualicies as well, bt
ics furst duary is oo porcray che design vruchdually.

The purposes of rendering ourside design might a1 first

ar 16 b less demanding, However, it should be abvious
1 at the artist must have the knowledge and skill necessary
1=:l-mrll'|rl'|l.n'||l{:|ll space, shape, form, light and shade, atmos-
pheric effect, contrast, rextare and colour, no maseer what
type of expression he chooses, The amist necds 1o under-
stand the basic principles because it is only through the abil-
ity eo understand and wse these valid princaphes that be can
produce a rendering thar clearly communicates his inten-
TN

T sum up, & rendened drawing is a two-dimensional rep-
redentabion which comveys information to an ohserver aina
farm which can be anderstood, because it s based on prn-
ciples that conform with what s scen. It reproduces :E:“i
huisaon af the condstions m a form that the eye Ios an
consasbont with those soon when booking at an aciual view or
obgect. Therefore, the moat convincing renderings are those
which most accurarely represent the conditions thar exise in
realicy. Only 3 complere undersanding of the basic prin-
ciples and the .1-.11::1-3- oof the essemial skills vo wse, deve-
bop and expand ¢ to individual reguirements 'u.'lﬂ result
En competent rendenings in art, desagn and graphics.
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Thes gmping process

Im arder 1o learn to draw or paine, the student must first be
taaght 1o so¢ 44 4 meand of gathering essential information.
Normal haman beings are boon with the physical equipnsent
for seving, but maodt mever deselop this facalty beyond the
minimsm bevel requared by the average person for general
ase, that is, for navigation, recogniteon, reading, ctc, Grea-
ter effhcency an soomng as a means of gatherng information
m, in my opmeon, 2 learned skill, like che skills of speaking,
reading, writing, or riding a bicycle. Becawse of this, the pro-
oras of bearning no draw must st wich learming oo see and
then follow a bogical development of knowledge and «kill.

Secing s the basts of valid drawing skilks, 5o in is necessary
e anderseand che sécimg process 1m it most clemencary
form., Becauss the human eve is 4 lighs-sensing organ, ligh
misst be present for it to be able to see.

For the oye 1o become acuvaced, i.e. 1o see, lighs mase
strike an obpect and be refleceed i the direcrion of the eye
where an image of the object i recorded on the retina (9],
Bamarally, if no lighe serikes the objecr no lighe can he
l'ﬂn;ll;l-l] fronm ill wl'u{h nisrans lh..ll ﬂq‘ Ve Can il e i,

B They seeing EPO0ESS.
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An understandmg of the following informaton B csseninal
to correct interpretation and ponraval of the effects of ligh
in rwo-dimemsional represemrasons of theee-dsmensional
OB e OF VIEWE.

1 Ligha is the basis of all seeing.

2 The sun is comsadered 1o be the primn}' light sousce for
this planet.

3 Light is sasd vo eravel from s source im straight lmes
known as lighe rays,

d Lighe rays canmm chamge direction unless they serike a
refbecor of womie kand.

5 Light rays cannol penctrate sobid, opague matter and thas
I.".;T:lll-ll?l shade and shadow, S

& All mazerials are capable of reflecting lighe ravs 1o some
km:- Any given material of a lght value is capable of
ing mare light than the same material of a darker

vakue.
7 .*.|| 11.1|l.1|.m-.. with the exception of black, are capable of
some light. Light colours, e.g. whare, yellow,
Hﬁow-gmn and vellow-orange reflect more light
lflun -ﬂ:.lrhﬂ o, &8, dark klue, dark green and dark red.,

Lighe behaves in a prediciable way and, becaase it affecrs
everything we wee, it must be the staning polnt for an wnder-
standing of drawing, rendenmg and pameing.

11 Tred fun i they primary

g source.,
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Photographs, whech can be consadered to be mechamical
renderings, can be of empormows valoe in developing am
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Lighe rays Froms the sun snd srvifcs] light sowrces daffer im
only ome rewpects light rayvs from the sun travel in sraigh,

allel lmes, whereas light rays from a ample, artificial
ﬁt source radiate from a point (13), Though i i farly

vious that light rays radiate from the sun, because of the
limited areas involved im moss pecorial projects the diver-
gence from parallel of the san’s lght rays is so inhmicesimal
that it can safely be ignored by amists and delimcavors. This
kmowledge that light ravs from the sun are straight and
parallel enables shadow shapes to be st ap in peripective
danstructions wsing the nonmal basic principles of perapec-
live projectson.

As it becomes necessary these aspeces of light wall be
explaincd mare fully.

13 Thay s and @ araficisl
GRE Bl
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Basic optical laws

OfF equal importance to an understanding of the behaviour
of lsght is an mtrﬁg;&:dﬂ’hh&hml:’npﬁdhh; ;:;i:h
include perspoctave, light ade, and atmosphenc cffece,
Each of these three mam clements trmium a namber of

effccs, which are discussed as they nEcssary fo a
complere understanding of the overall subjecr.

The three most important elements of perspective ane:
lsl:ﬂnv:w 2 Diminution and 3 Foreshorteming (14,
13

1 As parallel lines recede from the ohscrver they appoar 1o
come closer together at a constant rate. Thas is known as
COTVETRENCE.

2 Ohjects of the same size appear to become smaller as the
chstanee bepween them and the ohterver increases. This is
known as dimimaizon,

3 Equal spaces berween objeats appear to become shorter ar
:ﬁuummcllmmnubnnmﬂmmd:h:
abserver inercases, This i known as foreshomening.



Perspective projecteon is the method of combining ¢on-
wergence, dimanution amd foreshortening o produce an
accurate lime drawing of the shape of an object or view,
which can be renderod to prodisce 4 pactoral representation,
Because cach part of penpecinee propection o o op-

tcal facts, L. » consesoent with what 1 seen when viewing
the obpect inself, an accurace shape of an object or view can
be produced.

el

.Anyd.uwir‘|h.::i-;mi'|}rmll'b¢h1mh1rerhd-ﬂ'inn_muu
have thadow shapes added 1o the perspective deawing
befare it can be considered complete (18],

q-_--—"'-:-.

e

Shadow.shape consructions are simple extensions of
basic perspective projections im whach i urrrlfd parallel lines
(bight eays) and their plams are used (17), (See Basic Perspec.

reve and Creapee Perspectree for fall explananons of per.
spective and shadow-shape constructions,)

17 Pomspocivg drawing of
Shacw
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The cant of vison and thi one- ook praciple
The cone of vismn and the anc-look prinaple arc two vory
important aspects of perspective projocion whadh arc fre-

quently diseegarded. Ths o rosponmble for some very
unfortunate distortions whech are pamscalarly nociceable in

archaecruaral renderings.

The illustration (18] shows one of the most oommaon mise
takes made when the one-look princple and the cone of
vision are ignored.

In perspective drawing, as in atill photagraphy, the abaer-
ver is limited b0 what is known as the one-look principle.
This means that for ke [ rpanie ol mltin; a r.i-.;-rurn: the
abscrver's cyes must be perfoctly sl at the moment of book-
ing at the subject, The o because the drawng (or pho-
tograph) will be a sangle image seen from a >pr&c1‘u'wm;.
position at @ spoahc moment in ome and this single image
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dises mot allow for movement om the part of the observer's
eyes (or the camera lens), norof a -rﬁ-rn-.-.m within the pic-
ware. The photographer s Ilnl-'.lr'l,'rllllli;ll: hi& camera must be
perfectly saill at ke moment be presses the shumer-release or
ke pesale will be not 3 sangle image bar a Blurred pieare, far
ki will ger mare than ene image on his negative. If he wanes
his photograph to cover a greater area, he must move
harther away from the subject %0 that his camera lems will
revond a greater anca,

21



.'."l;lhl-q“rl-grl.'.rr- ol &
Rl rebaidhingd it .il"ﬂ"
ﬂ.u'ugg Derslinvi Do Pl
PilsCa T @ A
Pl g R TR
Bl Tl Bl SawW Soarty
wilts i weid Firkdl 250

When making & drawing the amist must record only the
single ima e that Fis eyes San soe Searly whch chey a8 pie
ety sialll like the camera lend. Because the Buman eye 18 lim-
wied o5 el &rea it o ¢ whien it i perfectly sull; this limie,

are im che same way as a
of a2 camera. If this limat o

woas shown n the dlescranon o 3

1 B}, disppmions of che image will result. The sl
often-seen fault is co move the station pone (1k ¥t o
‘.hl_' ||'".|_|'.|.'r'-. €] 4 the hasic PETEpECIVE OOOISCTLCTIOT
||_|rr_|\|_'r |l_|..,'|._ I:rlllrl |'|'||_' Lieiyeyl

For all F-|._|.|n,:|| palla U L EE] ) | i AN Cone ol
visipn of the human eve i3 accepbed a4 wxey e, The pers
spective construction | 19 ilustrates how the cone of vision
is used 10 check that the whole of the required subject will be
undiszareed in the Bnal picrure, Bememvber that the cone of
|.|-...| fi is theee-damscnssonal and 5o the |".-:'F|1'. % well as ihe
o thi abces Eod o of veslon
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O¥hasrver A ;.'l:l; v sl -.l.n'ulm.“ teen close v the
object for a satsfactory picture of the while of it o be made,
If be moves back o posson “B' the whaole of the height of
thse object falls seighan his static come of visson amd a pictune
of the whole af the objoct can be made wathout unaceeptable

distortions.

The moving of the viewing position 1o increase the area
covered by the cone of wision is farther demonscraced in this
illaszrarinn (22). The limic of the cone of vision [A) for the
abserver dhown standing on the railroad erack is indicared,
tagether with the lanat of the cone of vision (RB) of the artia
makimg the picture of this sitwation. Obviously the antet is
standing direcily behind the observer be has drawn, i3 using
the same eve-level and s leoking im vhe same direcnion,




When the ane-look principle and the cone of vision arnc
anderstood, they can be b cortrol the limits of & pic-
twre and thus eliminate anfortenate distortions which may
otherwise occur, even though all of the other aspects of a
Emrmm construction may have been used correctly. O

nt 1 that the wise renderer always tnos to place the
:-I|:||:I_|n|:-|:t well wathin the conc of visson, Whillst it 12 admiteed
that thas 13 sometimes diffhcult in meerior renderings where
Lplmul:mttrdlndlturrr:mu}'mmﬂ:lndt:hnluu
limits of the cone of vision, an experienced renderer work-
ing wich excreme care can produce a3 sarisfacrory resalr.
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This group of three illustratsons (23) shows the defference
in the wicw of the crinical, lower-front cormer of a cube
placed in dittering relanonships vo the limin of the cone of
VISMMI.

The first example shows the unscceprable diszorrion of
the levaesfranr cofner of the cube when ir falls owside the
lisrig aff lh-l_' [R =10 ol wasi,

The second example shows the cube deawn within bat a
the wery himit of the come of vision, Whalst it cannot be
claimed o be unscceprably distoreed, v cam extily be ween
thae the chird example, which i well inside ehe limmics of the
cone of vision, is preferable o che second, Mamarally,
informed judgment is required when considering the plase-
mant af an abjed or abpedts within the peturt arca.

In [ DB] the unbomanate distareicon at the top of the Buald-
ing oovald have Been avoided by placing the whale building
withim the come of vidion. An external ssew of a mght angle,
a ifi the |.'|:|'.|,—\.l varer of the |'|u|||3ir'|£. CAR EYer APPedr a4
an angle of bess than mncty degrees

The advanta l.'ll::'r-'.l-ljmg. the extrome limats of the cone
of viston should be obyviows. When it is necossary 1o work oo
these limirs, do so with grear care and never go boyond
them

Aimicrsphens aflonc]

Atmospheric effect s one of the most importany oprical
effects because, like perspecrive and light and shade, n
alfects evervthmg that o scen. In rendening it is cxsenial o
anderstand and wse it correcily.

]
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The sun’s rays srike the object and are reflecred theough
the inervening space in such 3 way that they are reglssend
by the observer®s eye (25a). If the Encervening space m clear,
i has no obsoructions, the light rays can travel anm-
terrupted in a direct line and the observer will see a strong,
bright, clear image of the object.

ATMOSPHERIC POLLUTION O

The air on cur planet has in 5t many natural 2 well as
man-made pollutants in the form of solids of vanous kinds
a3 well a8 other marerials, such a3 water pariches, all of
which are capable of reflecting or deflocting hight rays even
though they are individually very small (25b].

Withour becoming involved in exacly whar many of
these polluranes are, it is sofficient oo understand cthar par
ticles oof diasr, which are in evidence everywhere, are sus.
pended in the air and ase solids capable of reflecring light
rays. If the dust particdles are demse enough, as in a dus
storm, they can completely block the observer's view of an
obiecy even a1 a comparatively short distance, Similarly, a
really heavy fog can virmally stop the sun’s light rays from
reaching an object with the mevitable resule char the obser-
vir canmot sce it Heavy smoke cam also block an observer’s
vicw of an object as can, to 3 greaver of besser exent, heavy
rain,



Under normal circumatances these pollstants are presem
in '!-'l-n'ril'l#'. proporeons i osr atmosphere. The lght ravs
reflected from an object must travel through the stmosphere
with all of its tiny, solid, cpaque pamicles of various poliu-
tands before they reach the observer's eve, (25¢), That some
of these reflected light rays will serike solids suspended in the
aemoaphiere and be deflected from their true course to the
observer’s eve I8 incvitable. It necessarily follows that if the
number of lght rays reaching the observer's eve is reduced,
the seen image of the object must be reduced in intensiny,
brightness and clanty, Therefare, if the abject is choser tothe
ahierver’s eye, the hght rays will have to pass through bow
armasphere and fewer of them will chance deflecton from
their course by colldng with solid particles of some pollu-

TamnE.

OBSERVER

The resalt of placing the object chode to the observer’s eye
wall be a clear, intense and bright image of the object seen by
that observer (25d]. As the distance indredses, atmosphens
effect wall result an a bess chear, bess intense and bess Bright im-
age being ween by the obscryver,

The result of this atmosphersc cffoct can be readily seen or
phozographed and, because atmosphenic effect is evident in
almont everything seen, it s an impomant factor i produac:

g &N acCuTale bmage,

- im
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This illsscrasion (26) of five idencical spheres placed m
differemt disramces from an observer demonsmrares how
_||:||.|-.,].|-"-|"_ effect imfluences whar is seen by thar obaerver.
1 |'r..|r.|l.l.||||.\gl whoas hosa the valis L |‘||:.'_|||.'-..|II darkness
il lightmess, are redaced an the ditance mereases, The
dark areas tend in become less dark anad ithe light areas jerul
o become less light, This reduction of comtrast causes the
observer oo see 2 reduction of image incensity as the distance
mereascs, [ more slenical -.|_1|||_-r|_'-. WErE ;||.|.._|_-.| rvem larther
yway trom the obscrver, the torthest ones womld be very
hard o see clearly, distmgushing choor daberens valucs
wionibd be almost imposxible and it magha cven be dithoulr o
e rhsems 3% -.Flhl. res




This cifect can be soen m the photograph (27) mnowhich the
valacs i the foroground anc serongly comtrasecd. As the dis-
tance Fromn the camera incrcascs, theose contrasts anc redoocd
umtil they are virtually newtralized; they mo bonger have dif-
terent values and, cherelore, o contrast exiszs borwoon
them.

Artmoapheric effect s not limied 10 the deflecison of
reflected light rays travelling between an object and an
observer’s cye, It also has a considerable effect on the appea-
rarse of an ohpect bocanse it affocts the values soon on the
surfaces of that obgect. The pollutants suspended in the ar-

mosphore form a sort of umbrella, which s capable of
rd'lnumg lsght rays xs they wravel from the sum in sisch 2 way
thar they make the sky ook very bright, even when the
aobserver has his back rowards the sun (2R). This ph.mml.-
enan can only be the result of wene form of elfective reflec-
tar suspended in the atmosphere and can easily be verifed
by ohservation,

If there is o efective reflector in the mmaosphere, as is the
case on the moon, the observer will sec a black sky (29, over-
beaf). To see a light sky, light rays must be reflected in the
direction of the observer's eye from something tiny, which
miasl be present in the atmosphere in very lange quantitees.
If the carth's tl;rum;l'hw this something is the pollutants,
whach act as tiny light reflectors.,

78 Cragramimabs
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it kas been my experience thar many vindens have con-
siderable dafficuley wath this concept of the eve beang able o
soe anly abjects which reflect lsght rays im such a way that
thiy can be reglatered on the retana of the eve, Many believe
thar if lsght srikes an abject it will b seen bt this is not
necessanly s Forexample, if an abgect is placed o that the
]|':|'|I ravs -.l:lEluﬂ: i &g feflecred aw ay frawn e ohserier’s
C¥E, A% shown im the ilistracion [30), the ofserver will see
nothing.

If che ohpect 1 a mirror (the most efficient reflector) and
the condmion shown i located in space, which s owside the
garth’s armosphere and s avmospheric umbrella, the obser-
ver will be rocally unaware of the mirror's existence,
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Back i the darectmon of the observer's eve (51 | Bvmi gl Che

oscryer stk canmot soc the marror,. b wil 1 {BC marcar
the reflecton of this carchally placed obgect
has been placed wo cake advancage of the fact thar the angle

of reflecison equals the angle of incidenoe of a light ray.
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Phawes establishes thag the angle of reflection of a light
AT Cogudhs 8% anghe Of 1 demce (330, hi & this fagt thag end-
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If the same mirror had its angle 1o the observer™s cenre
ling of vision aleered slighely, the obstrver would mo longer
sec the reflection of the abjeot in the mirror but would e a
reflection of the sun, the light sowrce (34). In the examples
used &0 Bar the observer éoubd not have seem the mirror,
regardless of the strength of lght invalved. 1t is mot tbe mim
her o stremgth of the light rays siniking an objecy that ena
bles it 1o be secm, but its abilsty to reflect lsght rays m the

durcetvon of the abserver’s oy
A5 Tha sioy ipflchsld m g
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Whin this observer/mirror relanonship 5 moved from
ouater space to the surface of the earth, the light rays from the
sun will still strike the mirror and be reflected away from the
abservers eve. On this evidense he should not be able to see
ithie mirror, bat pracrical experiment proves that he can dee it
[35]. Because the mareoe can be seen, light rays are ohviously
heing reflected powarnds the ohserver™s cve. If thewe reflecied
light rays respansible for has seoing the mareor are followed,
using the knowledge that the angle of reflectson of light rays
is equal to their angle of incidence, it s possable o bocace
their source, which in this case is the armospheric umbrella
in compunoeen with the suan.

38 A phodad et &

T OESERVER

If the area of the sky {atmospheric umbrellal comtains any
abiject such ag a cloud, the ohwerver will 1ee the mirrer and
ala ithe reflection of the clowsd [ 16).

When it is understood that seomg occars because Iit::
rays are reflected towards the cxe, not becanase lgght sin
an abgect, even thowgh both must happen for an o b be
socm, it i3 possible to understand that sarfacos i different
posiisons can reflect lighe rays towards the observer's eye
with varying degrees of efhciency, which resale in tonal vari-
ariom.
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IXrect lighy ravs trom che sum ssrnke the vanous surbades
af this abicay (38 and theie retlecnon will be direcied away
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38 The oHoct of the If ehse armospheric ombrella is underseond, iy will be seem
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rontal surfaces at which the observer 13 lookmg (39, (Only
rogh those light rays directly imvolved in whar the observer sees
v angnent of horzoral are shown,] They strike the horizontal sarfaces, which
NG varsenl plard. become very efficient eeflectors of light rays en the direction
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of the observer, The verrical surface, even though it is receiv-
irsgy the same amount of disect sunlight xc the horizencal war-
Faces, is receiving no wseful light from the acmsospheric
umbrella as far a1 thas observer i1 concemed, The obierver
will see the horizontal surfaces as lighter values than the ver-
rcal ene because they are reflecting more lighe in che direc.
won of kis eve,

It misre haneontal and wertical ph.nﬂ. are added, the
resailts secn by the observer will remain consastent and he
will soe the hompontal surfaces as lghter values than the ver-
tical oncs (0], Ohservatson will confirm that under alll nos-
mal conditions this will always be so. In this contexe,
‘normal conditons” means that no exaraneous reflecsons
are allowed o inrerfere with the objeor being observed.

The fact that under normal condvisons honzonal surfaces
will always appear lighter than verrical surfaces seen in the
same light is of encrmous value to the remderer. Using this
lm‘umm he can chearly establish the change of direction
between honizontal and venibcal surfaces seen in light (41).

llll_i"

This illustration (42} shows how the introdsction of this
change of value on the vertical and honzontal surfaces in the
rendered example gives a greacer illusion of a third dimen-
sion, because the variamon the two sarfaces o con-
sisten with opgical realicy. The example on the nght docs
not have this evidence of opeical realicy and s somewhat
ambiguous.
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A scaric plane is one that §s ween st right angles 1o the
ofwerver's centre line of vision, A dynamic plane is one tha
is gewn at an angle other than a right angle 1o the observer's
gentre lme of viion (43). In all the examples shown so far,
all the vertical surfaces seen in light have been stane planes,
which have been completely shiclded from any etfective
reflected light rays from the armosphersc umbrella, Thas
shiclding causes the difference in value berween the vertical
and horizoneal surfases o be considerable. In fact, ander
thise circumstances the difference will be the greatest seem
by the abserver, becaute as the vertical surface i rorated om
its vertical axis it will odbvinwsly hecome in:mﬁn';l,' abfee-
ted by light rays reflected by the atmosphersc ambrella. The
pesalt wall be a slight lightening of the value scen by the

abacrver,

Thaugh the reflecved light rays from the atmospheric um-
berella willl, for the most pare, be reflected downwands 1o the
base plane, others from the bower part of the atmoaphenc
umbrella could be directed in the general direction of the
chserver's eve, Some surfaces, partscularly the ground plane
and others very mear it, could reflect light ravs which would
strike the angled verrical plane and be reflected towards the
observer's eye. Even a small increase in the amount of
reflected light will affect the valiue seen by the abaerver, but
under noemal conditions the amount of light reflected by
dynamac vertical surfaces will not equal that reflected by
hasronial saefaoes.

As the height of the vertical plane increases ie will reflect
eare light rays from the atmospheric umbrella eowands the
observer’s eye (4],

The abserver sees the vertical plane as a dynamic surface
of gradwated vahue with the darkest value at the lowest part.
As the height increases, the value becomes lighter, because
the surface boecomes more officient in s abaliey to roflec
light rays in the direction of the observer’s cye (45).

When this principle is applied to 3 number of idenrical
cubes placed one the other, the valis an the vertical
surfaces seen in light will be darkess an the lowest one amd
will become progressively highter as the heght increasss
(46
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The sun can, under certain circumstances, sapply the ligh
ravs which are direcred sowards the observer’s ove.
However, these cases are rare and usaally when it might at
st appear to the inexpenienced porsan that the swn itself is
responsible; it i more often than mot the atmosphenic wme
beella wnrh:in,g_ i comjunction with the sun ahick s PRI
sthle. The illustration (47) shows how this may ha
when the sum i i front of the ohacrver imstcad of bebind
him, as 1t has been in the proveows examples.

The conditions illustrated are by no means all of the possi-
biliries likely o be encountered, bur the principles remain
the same for all sicwasions. 1§ che reflecred Bighn rays amd their
sowrce are locaced, the image seen by an obwerver can be
logically reasoned and a convancing pictanal representation
made even if the obgect exivis only m the imagmation,

The armospheric umbrella, being three-dmensional, i all
round an obscrver, not just in fromt of ham, but the illustra-
tion (48] shaws it only in plan and ar 2 much reduced scale.
The abserver has his back no the sun and he is surroanded by
atmosphere, all of which is capable of reflectng lsghe rays
because of the pollutants suspended in it This means tha
thec ;lmm.phq_-n_-i.-. cagable of reflecting light rays in all diree-
gions and as a resals the observer will see its effect, no matter
which way he looks.

In spice of chis the arca behind the ebserver will mormally
have anly a minimal effect on what ke sees, whilst the rest of
the atmospheric umbrella will have considerable, direct
effect an what he sees when be looks in ane specific direction
[4%).
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I the observer in the previous illustrapon s rotated
through 1804 .30 that be is now looking in 1he general
direction of the light source, i_e. the sun, the area behind him
will again have lsnbe direcr eftect on what be sees, whilse the
rest of the armosphersc umbrella will contrsbune direetly to
what he sees (50,

1§ the elevation and plan are considered cogether, it can be
inderstonsd b light rays reflected foom a Larger area of the
nmmp'luzui; wmbiella waomild be {Jp.:l'ul-,- i aifr-.‘-lin.g swhan
the abscrver socs (51}, The catent of the atmospherse wme
brella i extromscly smportant and the sadent is advised 1o
nesther undercstimate nor overcstimate i offect on what 15

51 An slewation of seen In rendering, a simple diagram of the conditions can
aften help when problems are encounrered.
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The loss of efhciency of the armosphenc umbrella as 1t
neass the ground frequemly incerferes with whar s seen,
Oren baildings, trees, hills, mouncains, cte are locared
behind the object being observed and, though these objces
are capable of reflecting light rays, they are seldom as effi-
dient as the atmodpheric umbrella. The illustration (52)
shovvs a diagrammatic explanation af this condition. Re-
member that the buildings will reflect light rays down
towards the ground rather than wwards the cve of the
ofncrver, and note bow the dlfcctivences of the atmosphenc
umbrella 13 totally destroyed towards the ground. Also, the
faces of the busldings seon by the obsorver arc in full sun-
light, for the sun's rays are striking chem directly, but these
light rays from the sum are direcred downwards o the
ground, mot iowards the observer™s eve. However, the part
ol 1the unmrl.pl'uﬂi.q uenbeella thar is behingd the h-u.lil-u:tu'ng-l. i®
very bright and is reflecting hght rays towards the observer’s
eye. The result is that, in a sense, the faces of the buildmgs
seen by the observer will be in shade, not from the sun,
because they face the sun's bocation, but from the atmos-
pheric umbrella, whech is 2 secomdary light sousce, This con.
dinton, deseribed as being in shade from the apmosphenic
umbrella, must not be confused wich what is usually meam
by the term shade, Shade exises when a face of an object is
tarmed away Eroum a light source.




53 A plan of buildings
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The sun is the light sownde in this illastracion (53], w0 the
Faces of the huildings which are tumed away froan the sun
willl e im shade. As previously memtiomed, the starse Fsces of
the bualdings at which the observer is looking wall be shghtl
darker than a side wall scen i hight, because a side wal 'l-'lili
be in a position where it wall probably reflect some ligha
from the atmospheric ombrella rowards the observer's eye.
This parricular aspecy of surfaces in various locatoms with
regard o the armospheric umbeelly s discussed in moge
derail barer.
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The final aspect of surfaces seen in light to be examined ar
nhis srage is the acnanl surfsce itself. As has been esnablished,
when light rays from che sun, or amy light wouarce, wnke a
surface they are reflected in sccordsnce with the principle,
The angle of rellecison equals the angle of madence of a
hght ray.’ This means that, in gemeral, a sarface seen in light
will reflect light rays in one direcison only, In theory this &
s0, but in pracuice ciher factors muss also be considered. For
example, if the surface is scen in direet sunlight, as shown in
che llmssrasion (54, the light ravs will be directed down
rewards the growund plane and not towards the observer’s
eve. Thearetically, the abierver will not be able fo wee the
vertical surface, but practical ohservatson shoss that under
these comdstions the vertical surface cam be seen, The eeason
toor this i the presemce of reflecnad 'Iiij'n; fraen warsias siaf-
Baces aroumd the one ander comsidoration amd from the
atmospheric ambrclla. This i3 even more casily understood
when st i realioed thas a porfectly smooth reflecing surface
i3 extremely rare and, if such a thing acrually did exis, i
would seldom be seen under perfect condirions, i.e. free of
imperfecrions and withour duse or ather pt:ulluunu. :..Ih.ﬁ'-'n.g
I<F iR

e T

The illustration of the wall magnahed many tamcs (55)
shows how these imperfecions and pollatants arc capable
ufnﬂaﬂin&"ﬂu rays in directinms ogher than the main omc,
which is down powards the groand plane. From this it can be
seen how some of the light rays would inevitably be reflected
in the direction of the observer's eve, Though i is scknow]-
edged that the light rays reflected from the surface im-
perfecrions would probably not be as numeroas as those
from the overall surface, they would be comiderable and
woald therefore add 1o the lightness of the surface being
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The ground planc 13 probably the bost example of this
particular aspect of light reflecion. Though the ground is a
generally flar plane (36}, it consiszs of many fne pamicles of
varus shapes such as pebbles, scomes and duse, each of
which is capable of reflecring light raye in ocher than the
main directson for the ground plane (57),

The maim direction of the reflected Bight rave willl be at an
angle equal 1o that formed by the hight rays siriking the
generally flag ground plane, but it can easily be seen thas
every individual stome, pebble, and paricle of dust has
chamges of direcrion on s surface, Exch of their tiny sur-
faces 15 capable of reflecting Bght ravs in 2 multirude of dif-
ferent directions,

THE CROUND MAGHIFIED



Wherever the abaorver books a1 the ground, seme of the
lighe ravs retlected from these emall surfaces wall ingvinably
be direcred owards his eye (38). They, together with the
reflecred light rays froen the armospheric umbrella and those
froem ehe sum, ane thee reavon an observer can wee the ground
|_|-h||||- s clearly in mormal sunlight, o marmer where bhe
stamds in relatson to the san,

The way hght 15 reflected by dafferent surfagces m warious
positsons has a direcy link with the wav they are seen and
with the way they are rendered if the illasion of reality is b
be produced, Therefore, a sound understanding of the basic
prinaiples of laght reflecnion is one of the most imporoamt
arcas of fundamental Enowledge for wnadems, irrcapeatinve
of the area of am, design o graphics they may wish bo enter.

The foregoing information is intended as a direction for
the student to pursue rather than a catabogue of effects for
i IF :._-m]rriu;. The camera can beof comsiderable value in
gatherng knowledge m thes as well a5 other areas of stady.
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lggha, a3 B evidences by the shadow of che small eree and ke
face of che building. hMuch can be leamned by carefully exa-
mifing photographs of even ¢ ither commonplace subjeos
daich a4 this an
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Shade and shadow

In comssdering, shade and shadow much of the previous
informamon abouwt light reflection is relevant. For ex ample,
shade and shadow arcas are wswally exposed, o least oo
ST il Bres, o |||.'_:'|I TAYE [raem the J.I:||l|-.|'l|||.'||-\. urmibredla
By definirion, shade and shadow have cereain relagiomh e
o ehe | |,:|:! soigrce dinksmisch as the digect |:_.:||: s il
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& and shadow their defmitsons arc cssconal,
i 1ot confused wih the oaher.

Shade cxists when a surface is rumed away from a Lighe
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1€ this simple cube i examined it will be seen that some of
ity sarfaces are seen in light and some are seen i shade (61
The cube also cxves 3 shadow on the ;ru-lum] plane and, ax
cxpeated, this shadow is in the opposite direcrion 1o the light
source. To undersand how the sarfaces in shade and sha-
dawy maist be rendered bo prodace the iflusien of realiny. it 15
necessary to understand if and haw they will be akbected by
reflected light rays. To do this it is necessary bo examine the
1_:,|-|1-|]|I i|_1|||1. 1||'||J||_1 whil. h Il'h_' cithe is hhng s,
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OBSERVER SHADOW
82 A e IpoEING B & The observer (82] 15 placed so thae be will see the cube acit
e was illusgrared in (81), The location of the sun s indicaed,

as is the armospheric untbrella, The observer can see anly
one surtace of the cube in shade, 5ot s necesary 1o comnsigler
anly this side. (Two vemical sides will be in light and two
will be in shade.) 1f anly the dirger lsghy rays trom the san are
condidened, it ¢an be seen thas they have no gifec on the
shade and dhadew aneas,
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tions, nome of which s directed towards the oberver’s eve,
Those light rays from she armospheric umbrella thar do
simke the sureace in shade are direcied 1o che ground plane
and are of linke use 1o the illascrared chserver. Those thar
unke the shadow on the honromal groand plane are
reflected Back up imto the sky and are of no valae v this
abserver.

C¥hiervateon shiows that the shade area of an abjedt, sen
ander mormal conditions, i a linke lighter in valse than the
1l'|i|,i-|rw ArcHd, Tl'lq_' FTd R HA foor thos s el l|u,- '.!1le' AT ik
reccaving moare refleceed hight, which s directed back to the
obsorver's ove, than s the shadow arca, The souroc of ths
extra light reflection from the shade arca 15 shown in the
mexr dingram.



By follawing the light rays from the atmosphenc wmbrella
it can be seen haw thade seriking the honzontal shadow anea
are aleost all reflecied hack i info the shoy, so that they ane
virtually uscless to the observer (64), Whalst ot m troc tha
soiree few light rays wall be dareceed from the shadow anca
towards the observer (otherwmse it would look compleicl
black to him), they are very fow and o he socs a 1'1.111:!.1.1'!
valoe. Because the shade area is a wertical plane, the ligha
rays from the armospheric umbrella will szrike i and be
directed downwards 1o the ground plane and from there
hack up inoo the sky. This is of linke valse ro the observer,
However, some of the light rays from the stmospheric wm-
brella seriking the ground behind the abgect will be reflected
i the shade area and from there to the obierver's eye, Thas
causes the shade area o appear a linke lighter in value than
thie horzomtal shadow area. The acrual value scen will vary
with the effectivencss of the source of the reflecred light rays
which srike the shade area but obvicusly, the more lighe
rays directed to the observers eye, the lighter the shade arca
will appear.



The basic tanal panem

From the preceding informaison it is possible to show on a
drawing of a cube amd ws shadow the relabonibip of the
variaiss (onkl values of the susfaces seen h:.- & odeerwer
lookimg @t the actual cube (65). Undeor normal conditions,
the top honzontal planc i lgght wall be the lightest value
scen on the cube, and the vertical plane in light wall be
shightly darker than the horizoneal plane buar seill 2 lighs
valwe. The vertical plane seem in shade will be che darkess
vialse seen on the cube and the shadow on the Bosizoacal
ground plane will be the darkesr valise in the d-,u-u-iﬂlg_. Thas
simple diagram illusreares what s known as the “basic 1onal
patvern” an<d it remains vabd for the vertical and bonzontal
planes of all ohjects seen under normal conditions.

The bassc tonal parcern can be developed with more com-
plex shapes including rwo addidonal, frequemty found con-
ditions, which are 2 shade on an underside of an objeat or
paet of an aobject, and a dhadow cast an a verical surface.

B Tha b Sonsl pafern
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The observer kooking at the undermade of 2 borizontal
plane (66] will see this surface as a very cfhcient reflecros of
light ravs fromm the atmospheric umbrella, which strike the
haromeal ground plane at some distance behind the object,
are rellected o s underside and then direceed fovwards ihe
obscrver's eye.

Becawse of its potition, the underside i @ more cfhicien
reflector than the vertical planc seen i shade and will, there-
fare, appear shightly hghter (7).

The shadow on the vertical surface will be shghtly highter
in value than the shadow on tke horizoneal surface because
it can reflect more lighe (68), The shadow on the vertical sur-
face i wswally in such a position char i reflects less lighs
rowards the observer’s eve than does the vemical surface
weer in ahade, so it will e dlighely darkeer in value.



All of the conditions discussed s far have been applicd in
this drawing (69), The object s seen ander condibions con-
sistent with a hight souror bocated behind the obsorver and to
his Iefr. Shade arcas are harched and the line of scparaion is
showm. [The line of separation is the line bevween planes
scem im light and chose seen in shade.) This carehal identih-
canbon of the line of weparation is an exremely Emportan
step, which i often ignored by the inexperienced. OfF I
imparance is the idetification of the lighe, shade and
dow arexs, becavie each misst be rendered using its -.:-J:rr-m
valse, v that the cha of direction l:lﬂll:plm-ﬁ well sl
be seen in the shade m.m arcas as they appearin real-
iy,

In chis diagram of values (the ronal pamern), cach surface
has been albocared a mumber from 1 1o 6 to indicate the gra-
dation fram the lightest to the darkess value,

1 The hoeraomral siarfsce seen b I&ﬁ]u i e Hﬂhm valuie,

2 The v:rtiulmrl'lﬁmjnliihr.

3 The horzontal surface (underside) seen in shade,

4 The vertical surface scen in shade.

5 The vertical surface seen in shadow.

6 The horizental sarface seen in shadow s the darkest value
o the remdering,

To avond possshle comfusion i should be stresacd that the
aumbers used for the value identihcation indscate only the
order of darknoss of the surfaces and do not indicace the
valucs related o the value scale, which wall be improdeced
later (scc p. 69).

6 A diagram of values.
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If the value pattern is igroned the illusion of a third dimen-
asin i% boat, s im this llestration (T where lighe, shade ansd
shadow |‘1h|; ] "rl_'l'...|rrr\-||.' LRI O Ol erall waline,

Ihough this » not the fnal rendenng i the serees, 12
shows a scrong illusion of a third dimension and i easy o
understand [F1). v is reasonably successhal, bor Lacks che
imporcant element of somoapheric effecr on the dynamic
surfaces. As the distance berween the observer and rthe
-||.1|||_-|.,I_ 0 parg of |]'||_' |:|1|||'|.I ETR Lt EF |!'II_' HAaApe wirlll |"¢|'|.-|||1|||_'
||;".-.. |_||;|;r Jll.-;| ||_-'.-.. l.|'|.;rF||-. :||_'Ii|||_'||I |‘1-|_-.,.|ul.|_' f.-l_'l.l.'l_'l ||.:|:|||; e
will make the journey through the atmosphere without
heing deflected from their onginal comarse.



The ohesrver (F2) is looking ag the grousd plane, a horis
mruzllwrh-;r,:'-_-:wﬂn‘:'mn the diseamce unil it dicappears
ower the horizon. The pant closest o him will be ween x5 the
iruest valoe of this hornzontal surface and as it recedes from
him his view will be imterfered with by the atmospheric
effece, 5o that he will no longer see it 3 its true value, If che
surface goes far enough into the distance, it will be imposs-
ible for kim 1o dsnnguish the horizoncal plane ar all,
hecause it will becamse neutral, in comman with evervthing
elie. Observation will conhrm the newtralizing effect of
atmaspherics over great distances.

This newtralizing effect reduces all values, both hght and
dark, as well ag all colowrs and wextares w0 a mewatral con-
dition (73, overleaf]. Because atmosphencs cause this neu-
tralizimg, it stars immediacely a surface begins 10 recede
from an ohserver and under most normal ciecumsiances
procecds ar a constane rate, =0 thar an even gradation of
walus wall be seem a5 the sarface recedes,

T2 An ohssrver
al & MR
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74 Triws valuos receding.

T8 Two groups of pandts.

MEUTRALITY

LIGHT SURFACE
.
. SHADE
2 SHADOW

The illuszratson {74} shows a honzontal plane in light, a
vertical plane in shade and the shadow cast on the borizon-
ral growmd plame. Irrespective of whar conditions cause the
value on each plane, e, whether icis a light or dark sarface
ar seen in shade or shadow, each valuwe will begin to neutral-
ize a4 it starts to recede from the obderver and will continue
o do 50 as far as the surface i3 ween. As the distance
increases, the three elemseaits im this illsstration beomme har-
der to dutinguish from one another and, il continued Far

» will disappear completely in the pencral mowtraliy
whach is associated with great dstance.

—— ||

|

i L -.'I.\_1




Hacher chan chis newrralizing effect of atmospherics being
J.]'ltl.'lhh.'llh o the srgian of |||||".I|JII:M:I if 1% ol enoemiois valise
hecause it allows for a II.!.II.IIIII\. sisrfece po be remudesed in a
|.‘|:||'|j|='|||.' LU which L& afly aded 10 I|||_' ||||,:l.|||||. i a third
..||r|||_-|-.-.||||| A |_-||._In-1|.1| TEPresCniatiom,

This can be demonscrated by wsing four verical planes
placed ar ditferent diszances from the ohserver (78], The op
group of panels is shown winhour acmosphenic effect and,
when compared with the lour idenbical panads Below them,
whieh have been rendered uding atmasphens efbedt, the
increased illusion of depth in the latter is abvious. [The
atmospheric effect is slightly exaggerated im this simple
rh'|'||J||.|!|||:. ||.|.ir_;J.||1. This shisild be na R RS B anise
.:|I|!|'||n|'-]|r|||.' effect iv am LT al fage of life amd & prresenl in
(] |:|:.'I|||||r_ that is LT, IFFCa i iIve ol I|||,' wge 0f I|||,' |||'l||_-l
.|r||I 'ﬂ'lli;l:l:i;l O rad I:I'.i; |||'\-'|-|_'|1-|_'r 1% Ir.-||1||_-||_| B LT ||'||_' cf!l:\-,‘.

||||.‘||:||Ilr\:|||.I 1IE 1= mare ils I'|-|_||"I [ {§] ..||_'||:.-:|vr|-.lr.|ll_' il AETE
||||;|rl.l-.".||..h.|.-. this sl baox Tﬁ |‘1||1 A ||r|u||1. taken and
I_'II.JrP.I_'I,! F|||:|I;|1J,|r 'F'I' |||' & VT -..|||.||| |-.1||¢._I -.|.|||: chiow Fvil-
dence of gradation m the values of the receding surfaces.

TE H i rescndding suriaces
oF this. BTl BEX
cuEulby nrFened,

gldn-:ru-:ﬂm:mbu
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In this example (77), the dynamac plane on the beft is rene
dered using a flag ungradusted tone and, becaase such cone
dittons are contrary to optical laws, the resalt is fat amd
withour a szrong illusion of a third dimension.

The visual evidence presemied 1o the ohserver by this
drawing, or any ocher similar rype of rearment lacking rrse
at S ﬂimm,td,ﬂ:mi: e is oomorary 1o wharis
ween when lookimg at the actual object. The lnes of the
object tell the abserver that the Iphnr i peveding from bim,
but the flat tone of the plane tells him that 5t 5 not, becauie
only a stanig plane wall present an ungraduated tone, Which
part of the visual evidence should the observer believe? 1f the
artist or illustrator offers confused or contradicrory mfor-
mation in drawn images, anvone looking at the picture will
be confused as to exactly whar message is really imtended.

The dynamic plane on the right isundtmd.wﬂgﬂa—
tio, Bult this image is just a8 confusing a8 the one o ¢
hecaire the gradation is reversed. Atmospieric ebfect caudes
a valee po temd rowards newrrality as i distance from the
observer's eye incneases; the truest valise is seen Choses o the
observer’s cye,

=

When all of the reguiremenms coesisent with n-pqiﬂl fact
are watisfied, as in chis Hlaseration (T8), there ks no bomger 3
contradiction of sisual evidence, and anyone looking at the
picture meed no longer be confused as to exactly which con-
ditions have been portrayed. Very simply, if these drawings

as their main purpose the creanon of an illusion of a
third dimension, the vwo ilustravions in the preceding igare
st be wrong and this one miast be rght. This conclusson is
a marter of visaal literacy being used in a graphic form o
convey a literate pictorial representatson; valid optical laws
have been acknivwledped and ased.
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Whem anmosphenic effecy is used om che dynamic surfaces
of am object the drawing offers o substancially mereased il-
lasson of a third dimension [79), The rendering becomes
casier 1o read because cach surface, whether seen im light,
shade or shadow, i casily relared vo chose adjacent o it andd
the ohpedt a8 3 whale. Moot that even with atmosphernic
cHedt the tamal pattern i senctly maintained.

[he eonal panern is exeremely usehal vo che ameer or illus
ITALGT, MO MRARLET Whal YR af ex PRCESION o mediem ks
chioden bor pictanal communcatios. This pen-ard-ink illas-
traticn (B0 shows 3 throe-dimensiond] Sompoistsnn UsIng
sprheres as the theme. The location of the spheres, whether
fhoating in frant of the main pattern plae or taking a pos-
1t ark alk, 1w et led 'El:. a conshinatiom of ||!.;||! amid shade
ail .|.I|||:|'..'|||'||'||.. l:frnl. The allsissng af the thard demenision
1% .|._|'||_'-¢'|_-;_| '.1.'||:|'-c:-|_||_ 1i-||_' L' il porpesiive an 1|'II_'II'|I'.JI STk,
bat i3 the revult of the optical ovidenor by whach the obser-
ver's eye estahlishes the bocacion of surfaces in space and 1n
relation oo one another. This effect is carefully comeralled
and every surfaxce has been rendered in relanon oo s neigh-
biar amnd the |f-r".||.\l_|'| a5 3 whole, s char the observer sees
exactly what be i iarended 1o wee, A woiand :||||||.'rl-\.!.||||‘|||'||::l|.'

||:¢;||: ard whasle armd .|'.r||||l.|_'l||rr:. vilevt j|||.|-. a le:h.‘l '.HIIIL.II'.I{
knowledge of the elements and princples of design (compo-
sition) are the essentials for this type of remsdernmg,




B Giambatigin Pirgngsl Light raflaction and abacnpon

AR T B, F i ol
m-.-n!;:lﬂ-q abdity of An aspect of reflected light which must be anderseodd is the
BOE 00 MisCilived Bl <1, . hi

T bk T shility of variows values 1o reflect a0 abangh |u.\,||. rays. This

THRCF DONRSECN BG I sl

has already been mienticmed in the List of PrOPEITics ol |||.'_|‘|I
rafs ard is an I pearieng elemient in |.|||-\.||'|'.r.'||n||||H the fem

..|rr:||:|-_||.' the eHects o |:|:||!
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Laght values reflect more light ravs than dark ones (81,
When three differemt values are subjecied o the same
amount of hght, the white surface reflects an amoun of lighe
equal to that sinking i, the mid-grey one refleces only abour
half che amouant of light seriking in and the Black surface
reflects mone, samething msiss hﬂmﬂ- ta Ehd laght rays thae
are mod reflected and, very simply, they are absarbed by the
sartace they strike.

“Thil'h:-ﬂﬂl:l'll'ﬂ
S ] I
e i g

WHITE SURFACE BLACK SURFACE
WHITT AESORIN, Rl LI BLACH ABORIVG ALL LIGHT
ﬁ:‘-l-?‘i:n EEFLECTS A&l S D SEFLECTS MOmE

In theary, white absorbs mo light rave and reflects all
which strike it (B3). In practice, the white found in everyday
artsches vaned in whiteness and therefore it vanes a Llictle in
its ability to abioeh and reflect light raye. For the punpose
h-l!'.l'l" wl'l.ilri'ulul.'iillrln‘l |:|-|‘:|,-Ir|,||: -nl'lill_'. wh||.|'| ;||:15-|,:r|,:1. bRl
light rays amd refloces all tha saeske e, Whte, the lghecst
value which can be obtamed, & at onc end of a scale of
vahues whech 13 laid out in cqual steps of grey from whate to
black, the darkest value which can be obaaimed. Black, in
theory, absorbs all lighe rays and reflects none, so logically it
must be impossible oo see i In pracrice, che black ueed in
everyday amicles can be seeny so ir cannor e gnse hlack,
There are oaher factors contrbating 1o this visshaliey of
Black, e.g. the type of surface, its texture, shape and the lo-
cation of the |'||i|11 source, However, for the purposes of
u'nl.lﬂ'l.l:ln-:hng. the basic principles iv is assamed thar che
black sarface shown is tnac black,
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The diagram (84} shows the increasing abilay of a swrface
o absorh Iifﬂl rays at the expenie of ws abibity 1o reflec
them when black s added in increasing quantities. From
these demonstrations it can be understcod thay darker sur.
faces are less efficiens reflecrors chan lighter ones because
they absork more light ravs. Ie nacurally fellows thae as Light
rays sirikee a darker surface some of them are |lase by absarp-
tin anad the reflected lighe rays are not a3 nuMenous a3 the

ariginal lighe rays.

FROH SN

Q’taz:?

REFLECTMNG BURFACE 7

By following light rays as they are reflected from one sir-
face v another and from there o the ohierver's eve (and the
size of the arrows mdicates the decreasing abibty of cach
surtace 1o reflect the light rays), the approximaie value of
cach surfage can be dexermined (85). The vwo surfaces
shown must b mid-grey, because if they were whire there
would ke vimaally no redaosoen in the number of the ong-
nal light rays Gnally reflected in the direction of the abser-
vier's eve If the swrfaces were black the light rays waukd be
completely absorbed by the first ‘reflecting” swrfae, no light
woisld be seflected o thee sevond swrface or bo the eye of the
whscrvor, whio would not see the two sarfaces. As previously

REFLECTNG SARFALE 1
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amaunt af light being retlected ta ar fram 4 surface could be
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caleulate exactlv what wall b App bin o surbade,
what the hghting comdsisons are or where the surface 15
placed i relation v the observer. 1 produced withour chiis
knowledge and the skill vo apply it a rendering can, and
wsually will, lack the subabeties which are an imporrant pam
of the wosks of the musrers

meElicr

B8 An undersiandeg of S
PHINC R 1] ATk OO

[ R A B T R g L T
LA wheisn il I8 radd
posaible jo veork from dinec
R R



2

The drawing

An accurate line drawing constructod m accordance with
the princples of perspective and throe-dsmensional shadow
propection 13 a basic cwsential for a comperent rendering.
However, if the final rendering is oo sarisfy the requirements
aof a ||.1|.'nl'ic wlica or cheme, certain decisions muse be musde
concerning the sranion podng in relaion oo the object hefare
the drawing is starred.

The illustration (88} is provided here for convenient,
quick revision of Basic 1wo-Point PEFPECtive construction.
A full explanarion can be found in Basie Perdpective.

I the one-point perspective all n‘lg_._—-. o the cube ane
cither at right angles vo o parallel with the observer's contre
linig aaf sasim, The vertical face of the cube i scen as a stac
plame amd by stsclf prves o illusson of a thind dimensson. The
clovation of the observer’s eye enables him to see the rop sur-
face of the cube, which is a dynamic plame. The dynamic
plane appears o recede from him 2nd i is chis racher than
the stanic plane which inrrodoces the suggeason of a thind
dimension (B9),

Fromm the fosegomg, it can be seen that the static plane by
el doe not produce the illuson of a third dumension
because none of the elements of perspecuive s present,
However, when a dynamic plane is imroduced, provided is
conforms to the opiscal laws, the illasion of a third dimen-
sion s produced, Theretore, it reasomably folbows that an
image made up of dynamic planes will give 3 stronger il-
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Im-w-nui third dimension tham an image composed of
static p

'I'hl:mdﬂlmpl: a two-point whows the
same cube a3 in the previous example but turmed on its verti-
<al axis until nome of its sides is aither m nﬁtlﬁlmw
parallel with the ebserver’s centre lime of vision
vier will see the three surfaces of the cube a3 dynamic planes.
Each surface offers evidence of the three basic optical laws
and the result is a much stronger illusion of a third dimen-

s than was apparent in ithe Arst example.
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B8 A bamic pormpective

B Crithint el whirersl of &
cube.
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Oine staric plane offers no illasion of a third dimension,
b if 3 second srmic plane is added, provided ir is carefully
placed in accondance with the basic optical laws, there i3 an
immmsediate introdwotion of the illusion of & thind dimendion
(M. The condsiions implicd ane that a second pancl of the
s saie a8 the frst one has boen placed at some distance
behind the front pancl. The apparcnt overlapping of the
back panel by the front one renforces the illusion of the
third dimension. From this evidence, it can be seen thar
much hag been implied by the careful size comored and the
placing of the second paned. Though there is no way thar the
size of the second panel can be measuned or the distance be-
rween the two extabhished, there 15 a srong feeling that in
realicy the rwo panchs are the same size, That the back one
looks smaller tham the front one s quite casily annbuted 1o
the result of basic optical laws consistent with perspective,

The Ulasion of 4 third dimensden is harther reindorced in
thet third part of this illustration, where more pandls have
been carefully intraduced to give the impression thas they
are the same size and equal distances apart. Any douhbts
whach might have boen i the obierver’s mind have now
boen removed amd the cvdence 5 casly imerpreted as a
strong illusion of distance.

Examinarion of thas illustration of a number of sanc
panels placed behind ome another shows thar, though mos
drawn, the illusion of paralle] lines converging at a consrams
rate as they recede from the ohsepver is very sorong.



The basic optical law of convergence would appear to be
well satisfied here (91), althowgh the lins showwn in this
dlliastration wore mod deawn on it Secondly, the siee of the
panch appcars to be decrcasng at & constant rae an the
virwing distance mcreases, which means thar the basic op-
tical Law of diminurion is scrongly implied. The diszance be-
rween the panels appears o be decreasing a1 a conscant rate
as the viewing distance increases so the basic Liw of fore
shortening is satssfied. The three basic aptical Liws of per-
gpective have been satished in both drawmgs, so the llu-
sson o a third dimension is quite strong. To this can be add-
ed what | call a minor opascal law known as overlapping.

S

I call overlapping a minor optical law because it is sue-
cesahal only when it is in accond with the majpor optical laws.
Forexample, if a nuember of static panels of varying sizes ane

e s that they ually overlap one another as shown
rn this illastrateon [92), the resul s somewhat confusing.
Orne thing that is certain s that the illusson of & thied dimen:-
san s nof obysous. One might be persuaded that the draw-
ing reprosenes rectangles of vanows sanes which could have
been cur our of paper and laid one on top of the othor in
order of size. Though overlapping has been used, the rovuli
is comfusing for the observer, because this overlapping i not
consstent with the major oprical laws,

maTeE

&2 Crvirlappang planis of
cillprert pps
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A number of different components can be utthieed to pro-
duce an illusion of a third dimension in a lme drawing. For
example, 2 vervical dymamic panel, if exvended imto che dis-
tance, will produce 3 convincing illuston of a third dimen-
ston (93], The wanse can be said of the horizoneal dynamic
panel, From this it showld be obvboas that if 2 Hee deawing
made up of dynamic planes surrounded by hines which con-
form o the 'E:;il: opiscal baws, the foundations of the il-
busion of a third dimension can be effectively laid. However,
this is enly 2 foundation and whilst i can help to some
degree o create the llusion of a third dimensson, a ling
drawing of an object can seldom rival the illasion creared
when the same line drawing is correctly rendered.

Mo line drawing of an object or view which s o be the
basis of a rendering can be considened unless the
shadow shapes for the chosen light source have been cor-
rectly comsgmacned on .

Because it 18 known that light ravs from the san iravel in
straight parallel lnes, vanishng points can be located in 3
perspective comstrucison for the actual light ravs and their
plans, both of which are necessary for the shadow shape
comseruction in perspective, Shown here (94) is the basic
shadow construction for a cube whiere the light source [the
sun) is behind the observer and 1o his b In (95 the shadow
shape hias been completed. This process is explained Fully in
Creative Peripechive.
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P Tl b O Saparaiion.

Omce the shadow shape for an object, a cube in this ex-
ample (96}, has been constrocted it is necessary 1o kdenify
the line of separation on the object. As previously wazed, che
line of separation b che lime on an objec char separates che
pares seen in light fram those seen in shade. The line of sep-
aration on this cube seen under the conditions extablished m
the preceding shadow constructson divides it exactly m
halves, s that three surfaces are in hight and three are
shade. Examination will show that the outline of the sha-
dow shape of an object is, in fact, the shadow of its line of
scparation. If for no other rexson, this fact alone would
make the identihcation of the lne of scparation on an object
an exsential step in the preparation of a drawing for render-
Ll

In rendering it is essential that shade and shadow are coe-
rectly identified, cleardy distinguished and correctly ren-
dered, so it is worth repeating their definations: “Shade exists
whien a sarface s tumed l'l.'l:r froem a light soarce” and “$ha-
dow exiviz when an aced berween a i
sihoer gL e

Seuadents arc ld-n-tdmd-:- all radory work as it be-
£omes blc and E;lp:lhrumw
of work proocdurcs fl:lr P ng a drawing for u;.
Such a lu;hﬂ.l system will save tme and possibly coscly
errors when working in the commercial world.

Substanmial cracing paper (115 gim +) & recomenended
for all perspecrive comscrscobons thar are oo form che bagds
for renderings. There are a number of very good reasons for
this, not the beast of which is that it s fairly inexpemsive
when compared with other papers. Other reasons will
become obvious as the prnaples of rendering are deve-

When the perspective consruction of the object i Bn-
isheed, with its shadow shapes completed and the line of sep-
aration identifed, the drawing is ready to be tranaferred to
the final sheet of paper, board or canvas for the rendering to
be made in any medium or technique. Only the very inex-
perienced or the very unwise would even condider n:fu:hrrin;
a comndtrscte drawing with all of ics strsctural lines, wleng-
ifying marks, corrected mintakes and grubby marks,



Dreperubing on the requirements of the rendenng, the
cens of mn:fm-m; the a.mmun-m drawing on tothe Eml

surface vanow. Farcxam [lmnTlp‘ip:rlsmhurﬂ fiar

the rendering, the final r the comstrsc-
mion sheet and Bxed zo thar it cannoc move (97, The fimal
drawing can then be traced and the rendering developed
OVEF ﬂwmiﬂ,i.n.:l COMITUCTIOI.

OFAL DLASS

If the final rendering is 1o be on one of the many drawing

p-:prn i Iq_hl tahle can be wsed for 2 process similar 1o thar

paper. The ariginal drawing is fixed to the

it b e e Sk Rt oo b el
thic limes can be traced on to the fimal sheet.
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FINAL SHEET

If a Iifh' table is not available, o oo simple
methad for transfernmg the comtruction drawmg o
final shoet o o tarn the comstruction sheet face downwards
and, using a reasonably sofy of penil, such as HE, B,
or 2B, draw over all of the relevant limes of the conssnacion
drawing (9. Place the comsrrscrion drawing, Fxce up, over
the fnal sheer and fix ir w0 char i camnnor eove. Using just
enough pressure o obrain an impring on the fing] dhees,
carefully deaw over the w lines s they are lighely
tramsferred to the Ainal sheet . This method can also be
usedd for transfernmg comstruction drawings oo heavy card,
fashion board, canvas or any other solid opague marerial on
which the final rendering might be made,

Omgce the drawing has been wransferred 1o the final sheet in
is possible to commience the rendening.

Whether pencil, pen, or brush is used, the pattern of ligha
and shade, shadow, contrasts, textures and acmospheric
effect will be the same. In other words, the means of ex-
pression may vary but the valoe pattern of an obgect or view
will not, anless ithe conditions under whach @ & seen ase

i:hln;p:-;l.



100 Vincert Yan Gogh,
VEaTEST RN AR AT SR
1882 Van Chixghs used
A el gl e il
COMMTERIE IoF [P peancal
L= s ]

A



L-ontrast

['he bassc ional pattcrn shown here [101] in diagramenatic
form with Aat ungraded tones) demonstrates that consteast,
or difference in tone, is responsible for much of the ilhusson
of the change of direcrion of the surfaocs.
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The introduction of atmespheric effect 1o the surfaces of
the cube causes each rone v be slightly modihed in value as
the surisces recede from the observer. This meams chor the
closest parn of 2 sorface is seen ar its iroest value or collowar
Jlll] alsin 1|'|.'|l lh-l_' Ared af REeAResl ol asg will L1878 1] 1.|.'|||'r|;l
thrw sprfaces mee I"}’l. “'HII.

Thas is comsistent with atmospheric effect and basse op-
tical laws. As each surface recedes from the observer's eve iis
value ends owards n¢|.|.1r:|||l|:. arsd the concrasy berwesn
these surfaces will be reduced. Marurally, the further they
recede impo the discance che mearer to trac neusralicy they
will become antal ubnmarchy all will become nearral and
indistinguishahle by the abserver.

Becawse the surfaces of the cube in the illuitration 4o ndi
extend bo great distances from the ahderver™s eye the atmos.
pheric effect on them must be Exirly slighe bur, Becawse all
|I'||:r|_' AFE i B il'!.ll.lllll'.\'q_ |!l1j|h1. |h-l_'!. Canot be |'|_'|||.‘|-r1r|.‘| Jds
“.I‘I formses, T-Il -;||| (T3] l.l|.:||,:||,! |r.|1|_'||:¢' thai El'li_-!. e viafg I-"I"""""".
1.l.'|'|||.,|'|. na -.,lmlr;l,!||_11|:1| af all I|||' ||I|||_'r 1.|-.|:;| |||!|||11||.|1|.:H-|
in the drawing. The stmosphenc effect must be clear enough
1o be seen, but it should not be 3o obvious chat i dominaces
the rendenng.
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Each dynamic surface of the cube seen by the abserver s
at a differens angle o has cemare line of visson, so the three
surfaces appear to recede At different ranes. Because of this,
cach will have a slightly different amount of greving of the
e oan ibs surface. Here (105) the dstanoss ane oompara-
tively small anad therefore the differences in the rate of grey-
ing will b very small, Tl'h'-ug_h :hi-’.;pninl i only a minsosone,
it is made becavse many mexpencncod renderers exagggerate
the atmosphonic cffect so much that the furthest value seen
on a surface in shade is often shown as a lighter valoe than
the farthest value of a ssde scon in lighe. Under normal con-
dizions, in 2 cube of the size shown biere, thizis imponssible. 1§
the ammospheric effect is understomd ir showuld be obviooes
thusr the meurralizing effect om any surface sween in “_El_hl cowilid
never cawse it to be ween a4 3 value darkes than thar om a war-
face ween in shade, no matter what discance vanaton: are
inwalved,

Thas rendlerng (106) of the cube seen from the position
shown m the preceding illustration shows dramatically
exaggerated value changes imstead of the sabile, even ones
that are consistent winth E;in: optical laws, The exaggerated
gradanion implics emnormouws vasiatons i distance from the
ohserver's eve bur the implied size of the cubs is no more
than a metre or so, A lnerate abserver confroaned with such
contlicting cvidence becomes confused and frustraved with
the picture becawse it is not consistent with basic aptical
laws and, therehare, does md affer evidensde chat i3 éonsast-
e with reality, Becawse the rﬂui'ring;llikln Communicate
a chear picture of the cube in graphically bitcrste terms it is
unsucorssful.
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In the correct interpreation of the atmosphenc effect on
thic cubse, the maximum canserast on the drawing will be ke-
tween the nearest part of the shadaw case by the abjedct and
the plane in light on which the shados is cast (107,

Basic optical laws establish that constrasts decrease as
|.‘||1.IJ||..:|_' fiawrin he |:|'|'|'.|,':1.|.'|:'-. EFE I ICMs Tix .il.'||||.".|; thas
redizoed comtrast between the distant shadow and 15 sdysc-
ent lit arca, the groand planc must be rendered wath atmeos-
pheric cffect to nelace 1|-|-'I||.' cube to ity base planc. In other
words, armosphenic cifect must be appled 1o everything
within rhe picrure area, not just some sclecred surfaces. Fes
member this, for it can often make the difference berween
#'H.'H! aisd had trl'ﬂl.r:lllp;l.. VT 1 -al.l'llj'llr ey ssch ag thase
|.|u,'|,! I:|-|1||,:|-.I:r.|||; I1||,' hasic u1|l.|.'|3'||n|:'| this bk,

This rendering is com ‘I
mid-value background plane o reduce the comirases om the
most distant parts of the cube and the background, The
background in conpunoeon with the dymamic base plane
Biclps greatly to increase the illuston of discance,

I_'Il'L! |.-¢'|1h I|||,' |1|Ir|1:||,:-q,l|||||. of a

The addition here [108) af the rendered ground plane to
the cut block first presented in (69) has intredaced another
dynamsc plane, which kelps the illasion of a thind dimen-



s, If ehe ground plar.u- is mol pendered aaeh s agmon-
pherie effedt the ohserver is Agaan faced with ._|'|1||"||._|1|:_F
inharmation. e 'k thae tbe base on which the bt 15
placed is a horizontal dynamic planc, but becawse it 15
offered mn the rendermg as a flag, oven tone it seems o be 2
vertscal static planc. This may appear pedanric, bur the srw-
dent af ictorial representanion is reminded thar, oo ke vl
ally IHJIFHFIhh'J."}' liserace, it is necessary o present all of
the evidence in J]‘lll.'l!l:l’i.‘ll FEpreteniaiicon in acourdance with
basic ﬂl:'ltil.'.ﬂ lawws, “I||:l.nl1|11 ||J|_|||.||'-.,|:|r|.|'|_|5||;|n can II"HJ odren
dien requily.

|

It is an observable fact, supported by revearch, that the
eye i anracied by sirong comrasts, g black on white,
whire on Black, black on vellow, red on white, white on red,
greem om white. The maximum contrast of black on whie
(109 s pormally used for the printed texe in books and
newipapers becawse expenence has shown that such a prac-
ti<e makes pring casier to read.

It bar example, medium grey on a slighely ligheor grey
were weed (1100, the contrast would be greatly reduwed,
making it more difficult oo differentiate between the letbers
and the b l:g,mquul The Fagt that different degress of con-
trast have different impacts on the buman cye has boen
known and used in art and graphacs for many centares.

108 Blmeck; oo st el
o blaoi

110 Dk gravy can gt grary
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imporiand pari of a pichure

As Western art has developed from the palagolithic era
[111], 5o has che pracoce of drawing arcention 1o che most
important parms of 3 pieture [the coneee of interest) by orear-
INE MAXImam f0nErasis in thase PAFLE, Srudents are encoar-
sped ro examine Darer’s The Fowr MHortemen of phe
Apacailypes [112] and other masterpiedes of Westorn an o
-:|.||'||i|||1 this Eact for themselves. The abservant stadent will
".l_-rl|ul atber devioes have alw been ased g0 draw aitention
L4 1h|_' iEngEartanl |'url-. af the e, Biist comigasl is o
main concorn bere, The competent artist knows that bhe
must buald maximem contrast ag the contre of interest of his
picrare and chat the other contrasts must ke comtrodlcd so
they do not compere with the main centre of meorest.

The student is reminded of the basic principles of design
or composison, thouwgh & full discussson of them i ourside
the scope of this book, These prinoples are: Propomion,
Rhythen, Unity and Dominance, Balamee, Harmony and
Sileatung, Lomtras.

Some awthorines split unity and dominance, and har-
maony and selecrion inco separate umics bur, whether the
basic principles are comsidered as six or eight unics, exscoly
thie same hasic idess are rl.|_'-|'|-l.-.r\-||. I anw walad lh"-'lj:".
1.l.|‘:|-|-|h|_'r padedimeiinng] oF I|||r|,'-||.1|r|rl1-.||:||u|., ﬂ'ln.[ prin-
-.,|]||1_1. sl |H,' 'n.l.ll'af'-l-p,l |'|-|_-.,J|,:u;| o I'|'||l II1IFHi1'|.||11I_f ||F 1'1[-
bavic prnciples of devign (composition], students should
'|-1l|.||.'|g.' them in comjuncrion with their other ssdies in am,
design or graphics =0 chay all aspecis of communicating with
graphics are developed simulancously. Everything showld
be used to comribute o the real parpose of the graphic rep-
resdntation, which 4 o communicate an image even if the
imkge i% that of an idea.
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113 Controdipd conmtrass
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Bl CrTaEsTiRaCeEn. weeCl CEn
Ene faciaTionind O iyt
ahed a% resguingsd

Loamirasis ._r|_'.|||_-..| 15 d{araRige with B ol L
an be ased as composanonal chements, but wiibin the con-
Cxr of F.|._|r|'|_|| rcprosmiation ghis 1y one ot the most difh-
oult and complex problems oo be faocd. Congrast s
imporrant because of s commbanon o the locatnon of
'“‘.!"i""'l" or surfaces im relacion oo one apacher and o the s
mife afea as 3 whole. By concroll Ng COnlresLs, the relxrve

gx and theie disanice fra

1T PR T Cf W s elerme
whserver can be esiablnhed

Thas luseraciom (113 relecs i
ot contrasts forats albusson of §f

ncsk crdEneey an i conbro
- therd damecmsion., In aocoed-
ance with the primg IFEI. % e SERIETE, TN BRI DOVITASLE AT
in the area of the cencre of inmerest and they establish the lo-
cation of the surfeces in this ares in relaion 1othe obaerves
All o the other surfaces, because of cheir various de Broes Of
M EFAsT, gake Hp theti paEanins relarive 1o che susfaces e
tablivhed in the area of the cengre of meeremt, Mimmuom uwe
1% made of convenbional perspective and shadora fapatrue-
tion with the major facior i creaimng a strong 1lhusson of a
chird dimsension bBeing tbe control of congrass,

Feam this excamiple i1 can be seen bow maximem comeas
coidld b used v establish che distance Berween the obser-
VEFS &8 and the 4o jedt. AT 18338 this could b dans If 15
mdximam Sontrass in the drawang wone wsed of the dosest
ahgect af part of an object and all others subsrdinated. In
athier words, by increasing the contrast in a rensdering thie
distance between that inoreased contrast amd the obiervers
eve will ke effectively decreased



A

Randaring cylinders, conas and sphangs

Ihe principle of contrass deorcasing as the distance be-
rween them and the observer™s eyve increases can be deve-
lopied 50 that shapes other than cubes and rectangular
prisms can be rendered. For example; cylinders, comes and
spheres ane made up of dynamic planes which meed carefal
.J||..|'|:¢'5..|.1. !H_'fn:l: 1 |||_':|' 3 |:-|,' r-l_-lll,!urrn'l b i I]l.ll I]ll_'l: -.hjl_:l,—i Jr'ﬂ].
farms are cleardy exprossed.

o
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The cylender, which is the simplest of this group of shapes,
it made up of two parallel circular ends and a d;rmrnll:
curvisd plane at right asgles to the ends (115), If the cylinder
it placed an one of sty ends it 15 faarly simple (o analyse m
basic tomal pattcrn. As with any other shape to be rendered,
a hight source must first be locared im relation o the ohjec
and the obscrver's chosen cye position. Because the ligh
rays trom the sun are parallel, one hald of the cplimder will be
in light and o Bualf will be in dhade,

\ et LT Blans FROM THE SUN

;..#-I—
LIME OF EEPATATEN

Thas sllustration {1 16) shows how the light rays from the
sun create the basic 1wonal pattern of the cylinder. The sha-
dow cast by the cylinder om the base plame will start from the
lower ends of the line of separacion on the vertical surface.
The value relanonships of the surfaces of the ovlinder are
simalar to those of the cube disoassed carlser, but with enc
impartant difference: the vertical surtace of the cylinder
recedes fram the abserver at a constantly increasing rabe,
whiereas the vertical surface of 4 cabse reciedes at a constant
rafe.
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The r',:J||J.I||:-1| o the tone on the vertical serfece of &
1:|-:||:..|rr will .|..|.|_'||_'|.|I|_' dis I:‘"_' 'alJrr.Jl_i_' |-|_-..\,|_'|,!‘.,—\.. fraen 1h|_'
obscrver, 1. the groyng process wall increase at a faster race
than on the side of & cube (1177,

In the cylmder, the truesy value of the bomeomal op sur
face will be an the frong (118), As this sarface recedes from
the observer it will be affected by armospherics and become
shighitly greves, The nearest part of the vertical surfase scen
in light 18 &dyacent oo the lane of separation and natarally it
eraest value will be seen in this anea. Becawse of atmosphern
effect and the INCrEasIng rate af which this susface mecedes
from ke Llh'.-rl'.rr., thee Fade o EFEYEE ol the '..|||||_' wirll b
1..."||r_|1l'|:. i redsed an i ey foiancd I'|||_' Llrve ol Ihl_' R TH |'.|..\,|_'

That part of the vertical surface scen in shade neanost o
the obscrver’s oye s alwe near the line of separatnon. The line
of separacion is hocaved on whar can be described as the *llars
LEst pam of ke curved wueface thar this obssrver iEeL. e,
where the sxre of .'|I|:||'r'.|'l1||_'r|.. ETEYamE s a1 als -.|:|-¢l|.|_"..1_ TR
IMLL I'I 1Jr|.g||;r ELL =W Il. '|.1'|.I|_II:l :I'I]II tl“l"ﬂ CAm h'll:' l..l'l||'|.'||]frrl.! l..ll'l'n.l:'
tix his eye, Because of this, the gradation caused by atmos
pheric effect 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 constamt over thas seall, 'Elacres”
part of the surface, but as s rate of receding from the obser-
vor's ove imcneascs o the ratc ot greying willl inorcase (119).

118 A rendarning of tha
Cyncior
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'rl. |I1|1. Wy I_|'||: I1.:|u-|_ il-FIlII_ ;| h“.'l. arc ulnl—u;\-ll aital Ih-l_'
information offored by the hmished rendening 15 comsisent
with them, The shadow cast on the homeontal base planc
will also be subpect to atmospherc cifect and will grey as ethe
distance from the observer's eye increases.

Observation of reality shows thar the bine of separation
on the surface of a oylinder is not a hard, sharp line berween
the light amd shade a3 it is an a cube, wherne a sharp change of
derection of plames is als imvolved. The line of separatian an
||1-|_' 1.|:l1n|_.|| wif rJi:l,' o & h::rlilhl‘ll;l' i o wifn liffusned |il'|t.. which
I f:prnmj drk @ arcd af VETY l.l|n||| l.']l.I:'lg,l; fraien |I.ﬂ1l L1
dark (1200, Thas arca of change is Fairly small becawse the
value chamge must be very dramatic if it 1s to prosent a cone
vincang visual message (121).

——LINE OF SEPRRATION -
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PLAN PLAN

The rendering of the cylinder in (119) i the resalt of ideal
conditions being used and 1t docs not take into account any
possible addirional reflections which may result from other
objects o surfaces, which may be located 1n posations that
""'""-Ia'-l“ affect what s seen. Mor does it take meo acooant
anything other than a smooth, light sarface on the cylander,
Onber types of surfaces would reflect light rays to the obser-
ver's eve in differemt ways resalting in different visual mess.
Ages, Irrespective of the marerial u#--hi-.‘l‘- the cylinder magha
be made, it is the renderer’s prime respomsibility to present
an image of a cvlindrical shape and then indicate a specific
surface material and'or colour.
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Fowr evlindors (ond of them is Bodlow) of dafferent ma-
terials and values are seen bere [122] under different sdeal
ionditiong. MNote that althouagh the location of the observer
arsd the light source may alter in relation to the cylinder, the
1l pratberm adid @ |||.:|-'..|'||:-rl1|. cbfect remmaam walid, ||||_-'.|:-|,'|. i
tive of whether the cxlinder is white or black the relatsorshap
e the surface tomo romanms the same, The darkost of all
values wall be seen mn the shadow cast on the harzontal basc
Plame.

An exceprion oo the foregoing could be a whare object on a
whice hase plame (o illussrared). In chas case the whine base
plame could camse an upser 1o the basic tonal pazern if the
:llhu;-rl.l!'g. YT wiene ||1q,.|||,'|,! l.-.hl_'l-l_' umial r|:|1|'|.|1||-1|-. el
allowed o imterfere wath the ideal condations wsed o create
the bazic tonal patern. Obviowsly, the use of a darker value
base plane for a white object would tend o darken the shade
and shadow areas whereas 3 white base plane would rend to
lighten them. Amcther varianon could ocour when a Black
abject is placed on a white base plane, Then it would be
mast likely thar the shadow cast by the object on thar bass
plane wiould appear lighter than the thade anea on the verti-
cal surface.



The srudena is swearmed thar the modificanon or upser of
the hasic vonal pamern by the inrrodscrion of special oons
|J.1I1|:1|-.. |.||1||_".. Nk q_ll_-'.l;rln' |h.-..|.|||_‘||t:.. Ia :!11I I1||,' (HRETVET I%
||1||,..|||_-._1 i |1'|.|1 |'u: s e verti al ".||rl'.|.-q,r'.. [&] |||.:_|‘:.I.
Oibanosdy i 13 |1-.'|l\.-..||;l-'||;l io champe the bkasis tomal paktern 0l
these cvlinders or any other object by controlling the reflec-
cion oof bighe rays. I somse cases chis is meoessary bt i i not
someething which should be anempaed by the |:1|,-:-:p-|,-r|rn-:r-|] L
In praciece the basic ronal pactern is not an absolure, nor is it
something which must ke rigidly adbered o 2 all umes
irneipective af special sets of comnditions. It exactly wikae i
i% claimed 1o be; a basis for the portrayal of borm. (nee the
basic tonal pattern is mastered, students can experiment
with it amd develop it to ther own special requirements. It
this s |h|r|-|_' 'vnlhln 1h|_' (4 |||'|-||1||,-|. af '||.|1.||_ [ ||,'-'|n-:.11 lawwes and ihe
Rn L IRl]s] for any vanateom arc -.,|r.|'r|:r l_":prl_-'.'.l;l,! win ik fric
torsal representation, the result should be sucocsful

123 Teo rencared
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1 & rendering of a glass

|"'r|r1r.|.!r|r||.'_ ] 1_'!.'||:||,3|F ||'..|-|,||_' af & Ir;l'.':.|h.||'-|_-r|| frcidcrial
creates @ new sct of problems for the renderer. I the cylinder
i maedic oof glass, only two yiswal cdements, transparency and
I'Eﬂl‘-..‘l:l:ﬂllﬁ_hl:..'trl.' avalable vothe remderer {124). There wall
be o shade area on the cplinder becagse there are no
opeque sarfaces op be marned away from che lighe sparce,
and the shadow will be different from thar casa by opague
|||:||_-q,l-.. |‘1||_-..:.|l|-..|,' |||!|;]|l 1.l.'i|”'|-|_'.|!'||l,' LIS F I.i:tlIIIIH,.I_H_II I'|||_'|||'\-|-|_-|.I
wil;|'|. VArVIE ‘I':'H'""' il I:'Ilﬁn,ll:'lﬂ_l Ijl_']'l-l:'lh,llrl“ (1] |b1|;l .|1||5l_||_- at
which the hght rays sirike the glass sarfaces. For the ren-
derer 1o 1ake advamiage of the special characermng of glass
ke must take greac care when deciding the conditions under
which the cylander is 1o be viewed,

O mcthod that o cffcctove m the portrayal of glass s
found in photography. Many cxperenoed photographers
often use a matt black base and background winh carehally
oontrolled lighting condinons vo display the glass o the
camera bems (126). In this way, advamage is raken of the
varying degrees of rramsparency and the rather dramoansc
|I|l;]1l reflecrions :'Ih'n.l'l'ul,"-lt “.]u_'u ||H:'L|r||.: a3 A g|,:|u.. ||&1||_-|_1
firewrin & e VR s,

In one example in (125) a glass cylinder has been setup in
the same way as that deseribed tor the photograph of a glass
abjiet. The ilusicn of glass 8 very strongs 44 mighs be

125 A Eyhar Bhan expected when wleal canditions kave been ased dor the ren-

ani arnd i dhinrk Eslicin dering.
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The comie s a 1|:|R_|'l||!r MOre |.'|:|'|Ir|'|trl -qllhil_-.;,l 1|1;r| I;|1| -;,1.1i|-|-
der imasmusch as s curved wrface slopes instead of being at
right angles 1o its end [ 128). In many ways the rendering of a
cume 15 semalar 1o that of a cylender, particularly wich regard
l:l.'l_1|1r surfaces seem im lighs and shade and the line of sepas-
agian,

™, LT RAY FEOM THE SUN 128 The basis snsl DATEST
e fex & GO

LNE OF SEPARATION

A simple analysis of the light and shade, and shadow
areas shows that each behaves similarly to those of the oylin
der, exceps thay the light and shade surfaces are sloping
:r:lﬂduf'r:nml and the cone has no horizoncal sarface in
i,

The diagram (129} shows Bow the light ravs from the san
create the basic tonal pactern of the cone. As with the cylin-
der, the shadow cast by the cone will start fnom the bogbom
af the Iim-nl'g.n_-l_ur::iuu ai the -|.'I-r:;|ing_ ciifved surface.

1



130 Plan of & Sond & s
shadre,

131 A Bnaar disgram of the
QFRAAnon o th Surtecy of
W Dong.

10

One poing b nate is thae the line of separation of a cone
does not meet the ends of & diameter of the buse a4 g doss on
the cylinder, The Iiij'n: rays can trave]l funtber round the
comnc’s dlopang sarface than roand a vortical one and this
results ina greater arca of the surface bomg scon in light chan
in shade. The plan [130] shows the line of separarion of the
cone and the shadow cast on a honizonral base plane.

LEIHT

Lirglf OF SE Hﬁﬁ:’ﬂﬂ

The atmospheric effect cavses a gradation of the tones of
the light and shade areas and it 15 important 10 note thai
each folbows the 1apering of the curved surface 1o the apex of
the cone (131, 13210 Any honzomal secvicn theough she
cand will be ciecular im shape. Besauss of this, the round
ghape of the curved surface of the cone miust be expressed to
the very apex of the cone by rendering the gradation of the
light amd shade tones aver the entire height of the cone. 12 is
this conditson which makes the come a liintke msre difficuli b

render than the cylinder,



132 & poruld ek
showing gradaton pn e
Surthia o A Sor

“"H':rl'|||r:|||:q of the come felllws YTy el 1h|.-pa|:|-|:rn
fiar the £y linder (1330, The eracst valise oof the ||r'_,'.'|rI shusde
and shadow arcas wall be scon i the arcas ncarest 1o the
obsorver's ove and as these ancas reocde ther valucs will send
to newiralize. The line of scparation will agam be a diffused
area of very quick value change from dark o light rather
thun a charp Fine.

133 A finsghed rendering of
il Dl

ek



134 A grodg ol Fous SO
ol iffarerd malenals

This illusoracion | 134) shows 3 number of comes of digber-
erit materials amd values seen ander different condinbons.
T |'i|:-;||.l‘|'| I||1' |:h_.||||||'. ol |!II_‘ abwerver's eve and the |:|.;||'!
SHMIFOE n||:.:||1 alber 1 u-| itnn i the Qone, the tomal kDTN
remaims valhd as does the .||:|'|1|'.l.|l-"||_'r|._ elbedt

138 Bpnderngs ol
FAREDANINE SR BONNg
winlo dimd BAack
backgrounds

When |.||||'l.||.‘||'|||'||.e EFILNANANENT Onmes sich as those made
|'.|' :.;|.|-..-. ar sprmalan ||'Jlr:|.||-.._ I1||_' ol .'||'.|.'.'||.‘|:. de-
sirihed for ihe glass cvhinder anll J.|l-|||'. The omly spial
N 10 nobe i that the chadora bevomes 3 very wm AN
clue to che marenal of which the cone i made, The light rays



wall travel mane easily thraugh that parg of the cone which
thay strike more direstly than thase pams of the surface
which larm acute J.Ilﬂ,ll 4+ 1o the directsna of ithe | ||;|' 1P, As
a riesult, the shadow cast 1‘-:. the cone will Bave o darkes ouiter
|.'\-|||{|.' which '..;|.||.‘|||.|.||1. El-nlll'.ll_'-. ||;|:||I|_'r I||'|1..|.r|,:.". ||'||_' '.||:-\.|._|||_'

1315, This ]||1r|||||n|_-|||||| gan b seen when a ._-|r|-|||:||-; glass
n |_-||.|., el 1 ||-.|||.-_:-|r_

I 'H.-l"' FaVE can gravel t|'.||:|||.p_i‘| A u|.|".". srface mwere eaxily
ihan thev can s 1|'ir|.||;.:'|| 1E% "-"-IH.'-"' 1 34 'l|||||-_-|||_' X -
ment will show that i 1% easser 1o wee through plass when the
observer's cencre e of vision w ag or near a nght angle to
the surface of the glass than when hi centee line of swsion
Iorms an J.|I_|:|I_' 0f ®ay t viear ftm -,||_'|.:r|_'|_'-. fia '.|'||_' surfacs of ik
Elass,

iy
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This principle is valid not only for cose and Odimders b
Faar ailll ]:|.|'.". [ ||"|||_'\-|_l'-. I I.Jl. L, ol dEm |H,' ull,! I ||.|1 rmlhr:ur_ |.:|.|'..'-
1Y i.||.r|:|. CAasY af 1h-|_' 1:.|1|'..:|1.|:|;n-|_'!r .|1||,! 1|;|"|-|_-..,I;|nr; J.I'II'|||__i' :If. 3
glass surface are undorstood and care s used in placing the
whpoct.

Because the surface of a vheer o glaszis highly refbecrive, in
will reficer lighs trem she asmespheric umbrella im the dirce-
won of the observer™s ove and therehy redues his abiliay to
pendtrate visually the kit of glass (137). Therefore, if tha
part of the rendening seen through ke glass & reduced in
contrast and value in comparison with the area seen sithoul
the glass, the resulr will be a convincing iflusion of & sheet of

h"q. :!_:LEII. lma BETTRE, il-l'll:l- r|||,' l_'l.‘l.;_l_-'. ol 1h-|_' 'J'H_-I;I_ af !'_I'.l.u
:I'Hr ke drawn and the rost af the illusian 3 crcated by
rendoring the image of what is scen throwgh it and the noflee-
tron on st surface. More simply, the rendening of glass s not
so musch a mater of being able 1o draw or render the ma-
terial imself as of correctly imerprening s ahbilicy 1o reflece
light and whar is seen throwgh i

138 A ghepd of glass in g
gyl




Hendering glass ohjects becomed a Bairly simple proces if
it is rememibered that the Basis of a good pictorial represen
tateon 14 Ehe ability o draw and render what & kenown
tagether with what is seen. In ihis way advantage can be
taken of the L|I|.|'|1||_-||||:|,' of wleal o near wdeal comdhbioans
even when the ahpect 1s mot soon under those condinons,

138 & bna drawing of
sy el Ay shuchonn.
The miont difficult of all shapes bo remder s & sphere
becairse i is one complex, dynamac surface. The surface
rl_'q_l;l,!un 1] ..l" |.‘||l|:|.,|_|||||1. {raen I1||,' -|'J'|'.|;|"| |,'|'.,1|:'|-r|'||.' -i_".l'll!it'r Sr-
Face must be rendercd wath pradaton of valuc 1o commun
icate vy roundness oqually m s laght and shade ancas,
LT
. LIKNE OF SFPARAT 0N Tl T Bl fenial piblism
- of @ sphern.

_a BN

Im ehe basic tonal panern of chis sphere (140] the lme of
separation and the shadew indicane thar che light source isio
the lefy amd Behind the ohjecr, Becaase the lsght rays from
the sun are parallel, the line of scparacien must be an right
angles to them and will divide the sphere exactly in halves,
[This & explained Fully in Creative Perspective.) With the
light source established, in is poasible oo locare the area seen
i hight and that socn i shade and then the parts in hght and
shade which are ncaress to the obsorver's cve.

107
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141 & of an Because the obuerver's eye level i above the sphere (141,
“WI e : the areas i light and :-11:3; which are chosest 1o the obuer-
St ver's eye will be towards the top of the sphere rather than in

the

The surface of a sphere 15 etely dymamic, e
recedies i all directions from the rver’s eye, 30 a dia-
gram of its “average contours' can be useful as a guide o the
gradations of the surface 1ones (142,

104



The lightest arca on the sphere will be thar pan ween in
light ncarcst o the obscrver's eye and the daskest area will
b the part soon in shade nearest 1o the ohaerver's eve. As the
surfaccs soon im hight and in shade recede from the ohserver’s
TV, ko will be -|.u!1||:|:r B ARFM n|_11'||;|r|-;, elfect and wall Br_'ld-
ually become greyer. This greving effect will accelerase
shghtly as ir mears the owter part of the sphere, becaase there
the surface is receding at an increasing rate,

142X A Bniabesd nerafiring of
i B

The line of separazion on a sphere is in reality a sof dif
fused line which is rendered a5 an anea of very quick change
from light o dark. However, in the rapidly receding ouster
area of the sphere seen by the ohaerver the line of separamon
becomses almost impossible oo ddemify. The shadow casy by
the -..phq_-rr will be the darkest valise on the deawing. This
renclering (143) shows how the darker shadow in conjunc-
tion with the gradatson on the surface of the sphere increases
the illusion of a third dimensson and roundness on the
sphere. Omne danger when drawing and rendering spheres 1
allowing the onginal convour lines 1o remain as value
changes on the surtace, Remember thar chese contour lines
are only guides for rendering and the Anished surface muse
appear smooth and without any sudden changes of valae,
Annther pnint wosth mentsoning is that the lightest part of
the swrfsce of a sphere seen in light should not be a white

aith hard edges, because such a spot will create the il-
||.|:.|:,|n ol 3 Illlll r..|1h|_'r 1|1.'|r'| -] |||_.!;|'|I: |'|l.1|1 af Ihi_' 'i.lu'ljl.'t. F.I.'-tr!.'
part of the surface should be rendered as a dymamic plane,
for any area which does not have gradation of valee will
tend 1o spoil the smooth roundmess of the swurface and the il
hasion of the sphere.

Lo
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Each of thise Foiar '.;'lh-rll". 144) is of & different matenial

o valie bat seen umiles the samie s !.;||1| ngd niliticinm, i each
(= 1" o El'll_' {1zt CENETM ol ehse serlerer mid .!II_' to nshicane the
sphencal shape, because without thas there s litthe poans m
MTCMFINE [0 CXPIeas a ﬂ;l-c-.'l'i-.' maccrial; che basic shape o
the objecy must be evident bebore anocher aspect can be
sucoessfully imrrodsoed. This i very much the case when
ancempring v rensder glass spheres.

145 A pindinng of b

gass soheres. on kght and

K Backgrounds

Drark and light bases and backgrounds have been used m
these tllusirarions [1435) and, as may be expecred, the ex
ample with the dark base and backgroursd has the more dea
manic impaen and the more convincing ilusion of glass, Iris
alse the casicr of the rwo renderings 1o produss. Hawever,
Bath examples are convinamng remdenngs of glass sphéres
Becanse bodh explait the aptical prirdaphes in the ercition of
thee wiswal message, whichi i3 consistent with reabity.

g



A chrome sphiere offers the renderer anather set of con-
ditians [146] Though it is an opague solid its reflecting sar-
face is much more efficient than that of the transparent glass
sphsere. The surface of a chrome 1|}]'|¢r¢ i% an almsoat perfect
reflector which will reflect everything wathan ats reflective
range inchuding the base om whach w1 placed, 16 own sha-
dow, the shsorver, the light source and the armospheric um-
brella all rowand it 1 siriking it will be reflecied with
wirrually o reduction in screngrh. Becanse of this, the obsers
wer will see derailed images reflecred by the surface facing in
the wr:td-rﬁlmdhit ey, He wall wee strong contrans
and even the smallest change of values on the surface of any
reflected object. Observanon of reality wall confirm chat no
line of separation is visible om i surface, but it is evsential
for che remderer to locate it in the perspecuive constraction
becanss he will meed 0t co be able 1o consuruce she shadow
cast by the sphere.
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180™ AREA OF REFLECTION SEEM Y
IN & CHROME SPHERE
,
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VAT b chnoms spiien The surface of the cheome sphere seen by the observer
""'"'7""."" e ol 180 reflects an area of approxemarely 180 degrees boch horizon-

tally and vertically, a1 righe amgles 1o his cemre ling of viskon
(1471, Therefore, an ohpect e by the surface will be
seen by the observer as a comssderably comdensed image fol-
kwing the curve of the surface of the sphere. The image he
Hﬁ:‘?himulf. being on that part of the sphere nearest 1o
Bien, will have Ear less distortion and will appear less con-
densed. Evervthing in fromt of thar circumtberence of the
gphiere which represents ins full exvent seem by the observer
will be reflected an the half of the sphere at which he is look-

':ni;.
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If the character of the distortions seen in the reflecnons of
a highly reflective sphere is underitood in general berma it i
possible o oonstroct images from the imagination or of
ahjects which have yet 1o be huilt or mamufactured. Thisisa
dustirt advamage 1o the designer, sulptar or artise,

Students anc adviscd g0 explore farther tho aspect of
reflection because a great deal can be learmed from m
observation. Carchally saken ph s can abso be of
enormous assestance in this as well as other ancas and a refe-
rence file of aphs of various objects, marerials and
texrures under different lighting condirions will be in-
.:I-;putn-l.-;d'rlnn the seriis studens.



A mnialeis l-lrd-tdnh:rn:hu{h as an octagon (149) has mach in
commeon with cylinders and cones, e that the muli-
sided object has posative chamges of direction between
planes. The tonal values of the various planes of the octagon
are determined by the locatson of the sousce of the light ravs,

™ EF'éTﬁTI:F

As with other objeos, the top hornzomal plane will be the
lightest value and the plane seen in shade will be the darkess
value on the surface of the objec; the shadow cast on the
korizoatal ground plane will be the darkest valee of all. The
edagon shown has three vertical planes s three differene
directions seen in light, and ene in shade which i3 in ancther
direction. The three vertical surfaces seen in lighe will
appear ai three different valoes becaunde, aithe plan diagram
shiows (150), the anghe of incidence and reflection of the
light rays s different for cach of these plames. Plane 1 will
refbect mane lght rays i the dircctson of the obscrver's eye
than will any of the other veriscal plancs and so wall have the
lsghzest value of the vertical planes.

113
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When this princple of the reflecion of light rays =
applied o curved swrfsces, such as thowe of a cylinder, it
reinforces the results obtained wsing only the principles of
armospheric effect. This diagram [151] shows chat the only
lighe rays reflected back From the carved sarface of the cylin-
der towards the abaerver are thode from the aneas seen in
light, and the most efficient reflection is from that part of the
swrface nearest the observer. This basic principle of light
reflection can be developed and used 1o produce mare effec-
trve renderings,

An mmportant anca of condenng where an understanding
of reflectod laght rays 15 cxsenteal for a cormect tonal interpre-
tateon is where all of the surfaces seen by the observer are in
light. For examiple, the culbe in the above illusoramon (153 is
locared so char light scrikes all chree surfaces seen by the
abserver.



The direcrion of che light rays is susch char the hariznonral
tap swrfsce will be the lighten valise, the vertical surface on
the right will he 1I'1;]'||l].- darker and the other vertical siar-
face, because it tends to reflect light rave away from the
abeerver, will be the darkest value of the three sarfaces veen
by the observer.

Sloping surtaces add a further need for rehnement of the
tonal relanonships of the surfaces of objects, Logically, a
iloping surface must be g value somewhere between that an
a harizomral sarface amd thar on & vertical surface when sl
three are veen cogether in lighe or in shade. The value on a
doping surface s directly relased 1o ies angle of inclinaion,
w0 that when it 15 almost honzongal its value will be fasrly

ight. As ome end i3 ively raised to bring the surface
closer 1o a 1.'-r1'|.'i|:l| position its valee will become pro-
gressively darker, Thas illustration (153) shows thay when
the sloping surfaces are related romally o the verical sur-
faces a strong illusion of a chird demension can be achieved,

Light rays are reflecred, at beast 1o some degroe, by almaoas
every surface they strike and even shade and shadow can be
alfeceed by reflecied I'*Ju. Light reflecsed fraen odher surs
faces on 10 objeces that form the subject or pare of the sub-
pect of a rendering needs 1o be contidened very carefully. In
the maponity of cases w3 effeces should be modsfied rather
than exaggerated because they can upset the 1onal pattern of
an ohijzct and unnecessarily present the renderer with ad-
ditional problems.

153 4
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Im spite of the danger from extrancons reflected light and
the warning 1o use extreme care when dealing with it, there
are instances where it can be used 1o advantage. An example
of reflecred lighe upsenming shade and shadow 1o advaniage
can be seen under the overhanging caves of busldings (154),
Because of s location, the undersads of the overhang would
be expected to be darker in value than the shadow it casts on
the wall, but chservabion dhows that such 1B not ehe case.
The shados cast on the wall is & darker valee than the shade
wen Thee umderside of the overhang. The reason for this rever-
sal of the expected tonal relationship is explamed in the dia-
gram, whu.'l:r:hrw:- that hght rays arc reflecied from the
ground plane 1o the wall planc, including the pare in sha-
dow, bur from both the ground plane and the wall plane 1o
the underside of che eave overhang. It is che underside of the
exve overhang, not the part of the wall in shadow, which nes
CFTVEL. TiEET rl,'ﬂl_'..,ll_-ﬂ ||$]|I raVs Iy |'-|_-.|'||;\-|;I hack in Ihi_' -||l|'-|_-|.'-
RTRLL af 1|'|-|;l r||‘11.|;|r-¢'|;lr l'|"|'|ll. LA | |||' IIHIh'Il.IIL'-IIr I]'ll;l rave i
be the lighter value. The light ravs relected from the eave
overhang back towards the observer are not shown, but




their direction should be understood easaly. This effect can
be best demonsteaed wath an example which depends to
some degree on the imerpectacion of rellecred lght o pro-
dute a comvincing rendenng.

The woulprured blodk (155) dhows how a comsiitent
source of ed light from the left has been used o lighten
the shade areas which, in turn, intenssfy the illusion of a
change of dircodon between surtaces seem im shade and
thivie seen in shadow. Withaat this difference in value,
much of the illusion of a convinding third dimension and
snene of the details of the shape of the object would be boat,
tar the detniment of the fnshed rendening.
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The fmal aspect of reflected hight to be dealt with bore 15
the much mpunderstood phonomomon known as the high-
laght (156). The highlight s common on objects wich
tive sarfaces but is very seldom seem as clearly on objects
that have matt surfaces. The diagram shows how light rays
can strike a timy anea on an object’s edge, which will very f-
Rciently reflect them direcily back 1o the observer's eve, The

ighlight seen by the obscrver would be a lne of sntemsely
Inght walee at the imterscction of the vorical and homeontal
surfaces, Obscrvatson i the bost source of mformanon and
if highlights arc appleed with understanding and extreme
care they can be of considerable value in a rendering.
However, they can be anformanare discracrions if they are
not progperly underenood and uied.
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Whilst the example in this illustration i a simple one
(157), it shows that ane highlight can occur on & vertical
curved reflective surface and anather; the very strang high-
H,E:_h at the intersection of the vertical and the bomizontal
MIETALTS.
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Aendering glazs

Witk a perseral underseanding ol these aspecss of rendenng i
is poatible o extend one’s Ernowledge by snadying speafic
madterials and texmines. Calass 18 asEally 3 iransparcns ma-
terual wih EII':.:II‘I:- reflective swrkaces which ¢an be caloured
(45 |_-|'.||1|| i ||_'-.'.. amd il L lave wariois sugface freahmen 1%, E.E

1.|r||'.'||:|'i_ r||'||'\-|r._| Lir :|_'1.I:|.'r|‘| The Figst uise af FI-"""" tiw e dlis

-,_|_|-.'|.|:._| |'||_'r|_' 5] I'-u-r '|l|.|||-,|||“ %, WHETE If b |:".||.|!|:. wimicusth isr
faced, tramsparent and oolurboss. Bocawse glas has two
smnth surfaces which are highly refleciive, rendenng it 15




wiosd & mneich a |,'|r||||-]-rl|| af |.‘|rj|||'||.\l_-¢l|.|l'|| |.L|J.".-. x% g masrerial in
l|l.|'“._ bt r.|1!'||_'r af '-IT":""H with 1he -I_'l!l_'\-\.l af I|||.|||.!|'l. senfl
1|'|.r~|H.|H_|\ 1t .|.||-,| or rl_-ﬂr..,l:l;':_l o ris I|.||1I'.|-.,|_'l.

Observanon shows thar windows present 8 wide vaney
of effecs when seen fram outdeors, Some look light, some
loak dark, some are easily seen throagh and same rellea
with almoest mirrar-like efficiency. Sams are 3 mixtare of
reflections and visaal penetration, while others are combi-
nations of all or some of these aspects. This may seem very
I.'Illlli'lll,"l. bait Ay ..\,|||||'|,.|-.|:|r| (&1 4] |H_' chirnaated of the Bass
pr||||_||_1|l_-'. arc ||1||_¢|_'nl_-ur|-|,!
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Fisr cx _'.|'||'\-|._'_ whicn ihe obsorvor s comine line of vistion 15 &t
or near right angles to the sarface of the glass he has the best
chance of complere visual penecracion (15%). As che angh
herween the cencre lin
.||.'..||'.'|'\-l."\-I wisianl L

B B
1§ abibicy of the (S UT] ]

if vissom and the surface of the _..;|.'|-.'\-

N
ricin gl decreased and the eetlect-
1508 1 iedies '1|-|||_-||_' £X [T urTe T

will shiow thai a very small e vaall reudi 1m marror-like

r|_'||._'.\,|||.||-\.

As with pracecally every aspeoy of graphic communi-
SAEoNE, e EhINE Somdezons are of prme Impartinde o
whiak is een when loaking at glass in windows. Under difber-
ent lighting conditions windows will pravide ibe abierver
withi a vaniety of different visual messages




|'“|'r|'..||'". thar l.|.'||;l||'l.| canditiois to [HOFEEY viben reniders
B Elass ||r1.l.|l.r.'| the shierver 5 ||H|'|.|r||: e crdssde 1o
g well-lit room ot nighe [181). Under thewee condinons the
plass im the window will be completely tramsparent, so the
glass im the window is imterred rather than actually ren
dered. Because the glass would normally ke expecred o be
Eemiceer thie observer and 1Be snterior of the room and chere
i nd legieal reason for the glass ndt oo B i 198 mormal pos
o its presenoe s aunomancally accepired.

Simalar reasoning applics when the observer is |located
inside a reom looking owt of 3 window [162), Again, the
glads i3 comiphitely iransparcnt and i3 Joocpted by inferenge
rather than by dllastragion.

181 Locking indo an
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Unbexs attocned I:r}'ui'lmu'rm. a window will look darker
chan the wall in which it is smared, even B che wall i1 in
l}l.ll.‘k‘ (40§ 'ih.ld-i'!u.lr. lE":'u.l;'ll TR w.|||:|. l.-..|1i|.,|'|. AR W 5|1.1||]=
af shadew allow greater viual penctration than those in
walli seen i full sunlight (163). A wall in sunlight reflecs
muore light ravs than one in shade or shadow, sothar the con-
trast berween the sundic wall and the window will be very
greas and che window wall appear to be almost Black. This is
probably the mose commonly seen condimson, especially in
arcas where the mapority of buildings are of a domestic
scale. Thie reazon for this very dark appearance of the win:
dovw dred 14 that the interior of the room bahind the window
1% mwch darker ithan the owiside wall seen in -|.-|.|u'|ig}||. nider
these conditions the ins of the cye adjusts to a smaller aper-
tire 10 accommodste the boghtly |t arca and therchy
fedaces its ability to sor into the darkened interior.

If the window 15 seen when the wall is in shade or shadow
the exterior and incerior lighting conditions are mach choser
1o each orcher, conerasy is greacly redwsced and i is easder 1o
penerrate visually the room behind the window, A window
seen in shade or shadow will be slighely darker than the wall



18 Cirep winoo partally in
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but rhe differenee is not nearly a5 dramatic 39 when the wall
i in surlighe.

It should be podnted out that the basic principles illus-
trated and discusied bere are not intendid &5 an infexibile
set of rules for Er|'||||.'|:l|||_£; all wisdows uul.‘ll_'r all l.n:u]llu:u'-
T|'||.':| arg a starhing ponnl w||||_]|., uf |.-|:1||!'||n-|_-;_| 'n:|11 |r|fﬂ:1|||;|j
i II'I"H.': vl M, "lIIﬁH.IIIj 'I_'II.IE'III.' k) IIIl.II'IH"l. l.||'.li]l_'r .1r|:¢' rl_'!ll:ll T
conditions 1o be rendered i a behevable way.

Two special s of condirions are mow worth examining
b)), The figsr B where 2 dhadow falls on par of 3 window
ehse fest anf whilch i im ".||:||:R||1. The shusdow on che j;|.'|l|.". will
allaw Hrl_']l-l_'l 1.|-.|,.|;| I_:q-n-r.ll.l.llvlm ol lhjl ELL awhich will
therefore appear as a slightly lighter value than the area in
sunlighe.

The second of these speaal conditions is the window fi-
ted wich cumains or drapes. Becanse the window is seen in
tull sunlighs the shadews af the window members play an
impartant rale in this rendenng. The aartains or drapes ane
treated as any other opague sarface soen in sanlight and in
all nther aspects this rendening follows the prindiples dis-
I.'II'I'H.'I.1 |?In H:‘II'I.I:l'.
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reviously stated, the two main characreristics of glass
n |:I ﬁj dings are ity transparency and irs reflective capacity,
The effects of these characerisncs are Largely [
|I1-|:Irh::liﬂuﬂ-ilbt!iﬂ_hrmm-‘nrq-h:lnnrmh ann and the
observer and are very important when viewing a large mul-
sty bailding (165). For example, an ul:l-:-:n:uﬁ::hn:
up at the '|l-1r|1h'|l-1-nfn.mu|lu-1.um building will see the sky
reflected in the :Tflﬂ' windows and, nrb:i'ﬂ normal con-
apig o

ditions, will be see through the glass imto the lower

floors where visual penerrarion will be even casicr if the
eneerior s amehicially bie,

LRLNIN T g
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Evidence confirming the principles illustrated in the dia-
ﬁm 15 much more casily seen in very tall buildings chanin a

ilding of the height shown, Mevertheless, this ohaerver
would see in the upper windows of this bailding a strong sky
reflection which would gradually disappear as he moved
farther back from the building. Of course a rendering would
never be attempted from such a close station point unless
anly a detail was M-quirnl.

T sct up a perspective view of the whole bualding, the dis-
tance between the budlding and the obscrver would have o
be increased uneil the whole of the building could be con-
wained within the observer's cone of vicion. This increased
discamce herween the |'.'r|.|l'|-|:|.|r‘ amd the ohssrver would,
under normal conditions, allow grester visual penetration
of the upper windows amd an almoss total ehiminaton of sky
reflection from then | 1846),

This should be obviows, because the greater distance will
increase the angle berween the visual ray and the windows,
causing a reduction in reflections and a corresponding
inerease in visual pentration, Simple observation will con-
firm ehis, o it ks sufficiont to say that reflections on windews
in rondorings should be logical and used with extrems care.

|= h‘ﬂ#h:l: of an
Exalgloriy, Hhid T
roalpr ]

1346
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This simplified ﬂ:amplu,- 16T shows that rellocisons
ocgur on those wendows that arc at the smalbost angles vo the
observer's sught lines, whilst visual penciration s rescricoed
to those windows thar are nearer 1o perpendicular o his
sight lines.

When this l'l'l'll.rl'lrjr". I,'|ri|'||. |F|||_' uL ..||_|-|1||.[d Ll ] r|1|,|.|_|1 1;I||,-r
fh]l]dillﬂl the rellection of I]'u; l.E]. 1] 1|'l|' '.'a.llldl,ﬂ.l.'L 11-|_-|_'||_|r|1|,-|.
stronger with increasing height. Becawse this bulding i
lacated in a buslt-up area other busldings are reflected in the
lower windows. The darker relleciions of buildings allow
greater visual penetranson than che lighter sky reflection bat
at the scale of this illuseration the viswal penetration woiald
b varoually impastible to thaw. Linder these circumatances
a4 compromise i accepbed amd thess loveer wndiws ane
shavwen dark and withowt interior detail.

A great deal can be bearned From informed odscrvation
and once again the camera can be of inciimable value in
sudymg the cffects of light and shade, or shadow on glass,
m varymg locations and in differing relacionships o the
observer and the light soarce.

A shightly defferemt problem s presented by smaller glass
ohjeos. For example, a desnking glass spll has all of che pro-
peres of window glass, L€ it 15 generally colourless, trans-
parent and has reflective surfaces, but added 1o thiz it iz a
shaped hallow utensil wwally based om a ollinder (1R8],
Porraying a drinking glass is, therefoge, hasically o prohlem
il wiminal F‘lf:'u,'l!l'.llu'l-ﬂ. rl_'ll:l.'riﬁll'i .|l||,!I i & 1.'||!'_h||:¢' ]ny_—r
degree, of conventional light and shade,
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The renderer’s simplest approach 1o a drinking glass 15 the
line drawimg with 2 mansmyuem of reflection and no light and
shade, This s sllastrated bere [16%) using Foar glasses; the

ion of glais is affered by using a minimuam of c-
dence, all of which indicates that the maverial is cobawrless,
transparent and highly reflective.

A sumilar approach can be uied for other glass abgects
such as a decanter, which i3 showm both empey and partially
filled (170). Again, the glass is only suggested and the obser-
ver is given a minimam amount of evidence to confirm that
the objoct is made of glass, The sddition of a seli-adhesive
filen with a highlight provides the suggestion of lquid in the
decanter.

In each of these examples a sort of graphic shonthand is
used po suggest glass rather than 1o render its texture. The
Fact that glass is trandaparent amd colawrless poses a congider-
able pmgilcm for the renderer, but fortunatedy its reflecrive
surface i3 much caseer to depict and st n this which must be
portrayed in a renderimg. The IIF":IHE of glass ohjocts s very
mmportant and because glass also reflects images ies place-
ment and backgroand are importang.
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This illustration [171) demonseranes the valse of o Back
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aingles with ar are parallel io his line |'-\.:|:|':_r._'l eoinan Lakes

pver and he sees light 1omes.
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I'his mspncage (173) sbhows a vamesy of Bairhy oomimeon &x-
amples of glase séen under varous hehsing conditions and
wiath difterent backgrouandi. The rendering of glass is an in
terestang and challenging subject with a nunber of special
conditions which seem oo contradicn eniach of what .51.|'..|'l-r|_'|'.
discussed. Becamse of this it i warth repCatmg |;|' ai af '.Irll_'
basic |l||:||.||l||". &fc app ||'.|_ ||'\-_|1..'r|'-r: wrth carctul obscrva-
P, cEbeCtive r|_'|:..||_'r|'||.:'..||| J_'|.|'..'.. may e ||:_IJi_'_

Handaing waber

Baoch warer and glass are colourdess, rransparent and have
etlex ETER NTER R TN |"rr:'|.||'". the bt way o ||'.I|-:h‘||:..|_' I|||_'
wimllarinies between rr|:..|rr|'.||.e thens 18 this (Nisaranon o
W Dl I""':"H. |I-|||:||_-..| irym A ||||I|'|_' |.l.'|'.|:'|.r ':||1|'!'| |:|l¢ g'l,:ll.-.. J.|I|_I
water have cylmdrical shapes and, though the water is a
moving liquid, the reo ditterent marerials look almost iden-
ncal [17d4). Renderings of this ovpe are rarely reguined
because warer &5 usually seen in namare a5 3 harizonsal,
Emeoath or rough sarkase, depersdeng on 4 number of fastors
pnelading weather conditicng.

174 Wintor boing pournesd
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Warer with a complercly smooch surtace can be cicher
rramsparent, 35 when concained in 3 swimming pool, or in
can be am almsosr perfect mirnor (178). I appearance is
d::,'l-l nident on che .|'||;_:l.' ar which the emaoorth sarface is seen,
the ..||'|'\-‘.|| of the water and ghe ||'I!n.|||:_.' abilary af the ot

. B Bact, waber allers the .|!'".|_'|l.|_'| H |.||_,;r viarsrdy axl

ctlecis depending on the condibions wikler which 1 1%
viewed, Because of the complexity of rendering water, only
the basic approackes are considered here and, as with glass,
they should be rreaced a5 8 staming point because miormed
ohservatoa will shosw many vamations, | he wise renderer
shoiald laek dor and 1y to anderstand the reasons for choss
varaticns bebore accepbing of reje<ting them bor depaction.
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When conained in 2 swimming=pood with an usdisnrbed
LT |'.1..'|.'., the wates can be |:rr||;|||_'|r|!. Eramsparent, |,-_-|||._'|-| b3
;'u'lll‘:.ll‘ﬂ:r the &atiest way bo represent sf 10 4 !I:'I'n.;_ll:'rlﬂH 157
The effect can be ]1l:'i|ﬂ"l|l.'lll:'l.||. in & coloured rendering if a
laght blue/green wash i applied to the sarface of the wazer,

T8 Ratfigcicnrs o Brap
R SurTaos of waior
Reflections on the disturbed surface of warer present a
dufferent cffoct (178).
178 AR &AMk o A
chopoy aea.

A choppy sca has a charaover alll of s oown (179).



These throe illustratsons show water ander different com-
ditions whach resule i very dablerent “oexturcs’. Borwoon
complete eransparency and almoss perfect refloction is a vast
range of difterent elfeos.
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In the first of these rwo illustrabions showing calm water
(180] a rubed linear rechnique has been used, The second
shows the bullding and the paving renderod wath raled lines
amd the water with frechand lines: because both are linear
technagues o characrer conflice exists.



181 & o
rindinings

G limpE

vl

Huled and frechand lines used separarely and in combinas
teon are included im chese graphic approaches 1o rendering
WALET .|“1:| Fifecis vary froen alanose e {1 ENITEr- BTEAE
ll_'.“l_'l_lllllll. [ {8] |III_‘ ..||:-.i_1||.i_' af BiTREpr l|'|"|||_-..,|'i|1|| 2] ::ll,:_Fl'll;-r
water, Ome example of unuiual conditions i the foantam
where water 1 forced under pressure imo the air and al-
towed o fall dreely, dispurhing che surfsce of che poal,

Lindersta I'II.'":'IB‘_ I]ll_' !'I.I'-'H_ |;'|r|r||_:|_:1|_-|._ :||{|_1r|r|-|_'d -;,||:||-|_-r||1|_||,;11
amd praciior arg I]'ll_' n'..l;nl:;h f:lr LONVInOmE decrmtl_l,. P
wabcr in any mediam.
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153 A mordage of rocks
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Hendering rocks. brickwors and sionesork

Because rocks vary so much in size, shape, texmure and <ol
our it is dithoule o give specific insemactoes for rendening.
[he illusszatsons show pocks of vamogs rexpures (153 and
particular artentan shauwld be paid to the line of SEparatiom,
Bicauss this 4 where the trae charsater of the surfae Lex-
ture of any rock i3 identihed. Cnée the charaseor of the ex-
fures of varsmis riscles 55 identihied the rendening of rodcks is
|.IIII'|..I|I.'r.I!'.l 'llllll'll!il"'\.l
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The sanse can be sawd of stoncwork and brickwork, for
they tor have dastinctnve textaral characrerisrics. Again, the
group of illustrations should help in idenmifying the true cha-
racter of the textures of these marerials (185),

Probably the most impomant consideratson when render-
ing rocks, stonework and brickwork s the relationship be-
rween scale and detail, Maturally, the larger the scale the
grearer the detsil requared.
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This is partscalarly true when rendering brickwork [186),

The illasion of & thard dimension adds imerest 10 the two
larger examples amd examanaton of them should me-ulr
#ii t explanation of how this can be achieved. The
direction of the light soarce mast be considered when cicher
of the two larger-scale rechniques is used. Elevations of
brickwork arc shown, bur their adaprarion o perspective
dn.'l."il:l-_q_ can he achieved by ||:||.'|l1ﬂI 'I.'.'Il'l.ilhh“_ ings fog the
horizontal lines and by applying the principles. of fore-
dmru-nlng.

Sennewak I-r..'iwrn.-ln;'lm:l in a similar way o brickwork

ansl again the amount of decall is an the scale of
the drawing. The illustration (187) same simple self-
explanatory graphic approaches w representing sonework,
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Any matcmal can b sucoowmbully rensdered ot ghe truc
nature of ws textare 1 recogmized and sccaraccly ropro-
duced in the required medinm or technigue. The numbser of
difterent marerials and rexmares is o grear thar ir is imposs-
thle o deal winki all of them !'II.'I'I.'. biie & few of the more im=
FHRMTENE es Jfe imclicled o h-r:[b- srsdents with their own
:r'q'.ll..\,h
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Randering leather, Fabncs and NOOr Giwnenngs

A rendering of an object such as a chaar should be based on
an accurate perspective drawing and a correct tonal inter-
preation to show the shape and should also show the tvpe
of upholstery, such as keather or fabric, im order to convey all
af the essential information about the chair,

The chair has been st i using the "Box Method' for
deawang objects in perspective [190). This consests of "plac-
g’ the obpect in a containing box which s drawn in per-
spective and, by using dimensions from the orthographac
propection, the unwanted pans of the box are removed o
leave the required chair shape.

When che perspecrive drawing of the chair is complened, o
light souirce is chosen and the shadow shapes conseruceed,
tagether with the light and shade pantern and the lne of wep-
aration, When all of thewe are completed the drawing 15
ready for rendering in any requared medsum or techmigue,



The “sabter” Mook of the fabmc-covered chair 15 mainly
becawse of the redsced contrast betweon the tones and thae
climinatian of refected highlights, together with a rendering
technique thait belps to suggest the seave or character of the
fabaae (191, Conipare tho safice” look of the fabese wath
the "harder’ loak ::¥|'|1|_- leather-conered char, Botk of these
whars arc convered 10 dark matenal, which makes 8 come-
paratively casy to produce a farrly dramatic resualk.

T'|1|_- L |.,|'|.;i! |;_I1'.'I:'rl:'d 'l.'||;|'| ]iﬂhln I.'l_'l".illlll. of the wine
|n;|¢n;|l,. Flrm.l;-ull,. B :.|1H]'||1|!r mare -;|| r!'-||_|||l III:IhII_'III.l b i
the lighter tones do not allow the renderer o work with the
same large range of values, These highter matenals do pod
alver the rexnure or the illusion of a third dimension bur are
rendered wsing lighter tones and reduced comrases (192,

TEEF Lt v ol
fpkeez- pnd pathar-povpned
chakrs.
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From these examples it can be seen that different fabine
textisnes and ondowrs can he ['-rln‘lu.:rﬂ vkt st LN P
1ag I|1.-|_' -.|:.j|"r off el chair andd che allasinm of a third dimen
sion, Exprossang the shape of the chair 15 fusdamental 1o a
succesaful rendering. The basic comal pattorn wall saill apply
irmespective of the chair’s colour or texture, bt wall be
mdihed by the type of upholsery. Once the charaower of
the opholsrery is idemshed i can be reproduced wichouw
imdiie ﬂil'ﬁ.-\.'u|'.:| AL ENR
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%0 far only fabric and lewther or vinyl wpholseery
it hied oaes :l'll_' cOangcrs a5l A ;,'Il.l'.l hase bevm conindesed,
Hateh of |;|'||:-.|;| Bepes. |n,:||_|_'r|.|| Ir|.|l.|;l maany ||I|||;-r UsEs] L
Ir||'.|l.|;|;|rl. |.;|.||;|'\.|_'rI Fisr 1:-.;.||-|||_-|||;lI |l|1l.|;|;|;|,|. af '|||;||r||,: l.|r|_'|-,,|'u_-.,|
aver the contours of the chair, m1gh1 be used o cover hoose
cushions giving a sofer, sac-in’ lock. This ‘comformble’
koak 15 sappested by changing the kard, precise edpes and the
evenly graded toncs, Insteasd, sodeer odiges are achaeved wih
mare Bowding lines and the surfaces are broken L Bid FpHne-
W |||{'|'|I: amid shade om an umeven surface “'4_.

Infnrmad abservatsosn of the characrer of & macenial is of
.||||_'||||'|.'.||1JI-|"|:. |'||_||.|'! I puEr LN 1 Ll'.-cl'.'l.|r\-||r; af the bsic
]Irllll,IFIII_"l 'ﬁhl_‘ll |'\-|-|:-,||,:-|_1||;|: BEXEERCs BN ||_'|||_‘||_'|||1|.:-. |.'|:1|_'u
this truc charactor s accaratcly assowscd, satmfactory resules
can seldom be obtained in a renderning armespoctive of the
mediwm or techmigue.

Leather and vinyl, whether ased for clathing or chairs,
alull retain their characteristic ditferences fram fabns. Thess
theee details imdscate che different dharacters of the fextares
(4] ||_'.|I|u.': andl Babog when vsed for clothes (1251 The k-
-Jl_'r' '_cﬂn,l;l'l.q_' wUE |'.|-,,|_' il tlli,' ||_'.|I|'.-r| i comlrasted with the
*softer” woven ook of the two fabnes, whach ane not sefles
tive 1o the same degnee.

185 A section of leather

ey mingdg oF Tatee:
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154 Carpi! BExTunEd.

(2} Ic]

Amodber anea where the character of & textare needs care-
fhal ishasrvation is floor coverings. In pamicular, carpets need
special attemton if good representations are to be made 0
mdcrsor rendermgs, Theee differest useful textures anc
demonstrated [196], all of which wse samalar technigues o
produce different belsevable carpet eextures.

These carper rextures are produced with frechand lines
drawn wsing & uraighredge ax o guide. Example *A’ i a
weries oof *u’s sorung vogether, "B comiss of dhorr verrical or
near vertical limes, while 'O consises of serings of 'e's; all are
i nvore o less contimuouws lines, Perspective in each case i
achieved by varyimg the spacing between the limes as necess-
ary and thas vamation can also be wsed in congunction with a
reduction or an increass in the density of the lines them-
selves to produce an azmospheric effect. The demsity of the
lanes is also used to porray darker or lighter tones of these
Pt IWEkiunds,
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Shadows cast on these carpet bextunes can be produced by
miroducing an imtermediate hine of the same umts between
those of the ﬁ:l texiure, The example (197} shows how

o

this is done ut destroying the character of the carper
textuee of the transpareet quality of the shadow which is
conaistent with reality. These are by mo means all of the car-
pot texrures which can be wsed. bat they are very asetul far

general carpet representations.
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Muore specialiond carpet textunes can be produced by care-
ful I:ih'ltrrlhl:ln and some inbclligent experimentation. For
example, the much longer pile carper lhmm here (198} has a

EII:II‘EI.‘I" charzcer which is a lintle maee difficub 1o

|:|n|'-:|n|:|1.||:-|: than the other nypes.
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The -dif&rmﬂﬂiﬂnmh mbc I.hl:lmrlnjllll-l.:l||'|n|.l'r]r hI;lu-rrn:- af fsor
COVETINES, C.5. tilcx, can casily by recognanng
the different characrers of the vao marerials and ex
those ditferences in the rendering. This simple r.url:lp|5
(159 densonsrrates the difference in characrer berween the
rﬁuurq-ﬂmh'tr_u]m amd the reflective floor rles. There are
muany other Moor -n;-:n-ﬂin.!;-; of diffesemr maresials in comes
1jr|:;| uufﬁul £ mz:;rt citker nmr!;ﬂ':;rnw -I:r mmm

can be reprod in a rendlerin eauly if the tex-
ture's character is accurately a . Whilst floor textures
are tedious 1o reproduce because of the large areas usually
involved, they are among the exsiest texrures (o A

Only the most important, roquently nooded textures
have beencxamancd in detaal, but a namber of otbers can be
found in the montages of renderings of vanous textares,

From thes section on rendering textures it can be seen how
closely they are identified with value and how dependent
they are om the same principles. Valwe contrases are very im-
portant factors in rendering, irrespective of the paruic
ular graphic Geld because, If the value contrams are
carchally controlled, the illasion of a third dimensbon is
increased consderably. Though rtant, neither a4 cor-
rectly deawn perspecti wmaﬂhmm:ﬂut

¥ can H‘l'ui:'nz the illusion of a third dimension in a
rendering unbess the valees are correatly imterpreted,

14%
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0T MAGnLage — Fclusing Uhe odlowang (Hlustracwang (206X, 204, D04) show chifber-
enl bExipre .||=|-'||_'.| o varmngs obyects, Tubular drawmp

pend were wied 1R vanoos wavs melodmg a -\.:'_'-|'\-'._ tech
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migue, 4 multidirecticnal lincar rechniquee and 2 simple
Blackang-an |:I.|.!II'III.|II'.. hut satstactary redalis can Be pro-
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I A vty of lnTe g

Dry-irangfer and sad-adrHasna malerils

The introdocnon of dry=transter macenial in che 13460 and
the self=adhesive screen a few VEXIrs earlier hr-l:l.||:_l'|l abwcar &
revisliwtena which had enormsss Ikl O chee whsnde held of
Hr.l;'l:ll.".. A weEr hrp; miiEniber [ peeaces an different sires
ansd .|.|||.|u|-..\, -..|.||:|'l-|||-.._ IFfes, |'||.'|||'\-':r_ cars amd rruchs, fow HI..
,:||'||r|.1|-..I |.l.||r|-,| |.|1||,!||ur|: i, g, s '..l.l_".| Al A |.|r|.:¢' range of
I'|'|I'il_'r J_:r.IFIII I TN LEY I|:|I'|. IIIl..I |||_‘|||'||_: A .\_l'lrl'|FIr|_'1'|l:'|l'|.|'.'l:' r.'ll'lul_' I IF
el f-adhesive soreens im black, white and varsows colowrs are
available, Produwos of consiztently high gquality are available
trom Leraser Inermacional Lemared, Loadon, and Meca-
naema Induseries, Franes; complete catalogacs are avaslable
frodm Létrasenr and Mecanarma dealers Ehioughoat the
watlad.

Skilbusiding suercizas

e of the bost wass ta learn JI:_llllll'.lF_ v e o st amsd wtu
denes ane advised o stare wath somc renderings of semple
obgects. It is important wo work from simple examples and
master them before meowing on 1o mone advanced ones. Sou-
dents following this bogical progressson will find thar their
'J.l:-\.l'n.|n||.e'-.' and dkills are -.||||:||!|:. hisile and nenre 1.tll-.:':||!'||.'.,
-1'-..'.||'.-.. are ag I'ill_". |_':|
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T Lire drdrings of thise
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The mme should be commenced by rendening
wome i rubes and three suwtable examples are shown
bere (206), Each cube should be copied and rendered using
il-jI;ILH HB, B, 2B, 4B and 6B pencils umnl che mecessary
are

There should be no visible lines at the changes of direction
of planes in the finished rendering. The changes of direction
should be shown by contrast in the valwes of the wrfaces.




HORIZONTAL SURFACE

RENDERED MORIZONTALLY ST Ling danslags ald
e e
I Fem teruter ]
‘_‘_l_ ___'l:-_-'-l
",
HH s
e

VERTICAL SURFACES
RENDERED VERTICALLY

Abways render in the direcnion of the plane, 1.¢, 3 horizon-
tal plamne should be rendered horizongally and a vemical
plane shauld be rendered vertically (207). This accentuates
the direction of the plane and is a subtle reinforcement of the
visual message. In a slightly more practical way, rendering
in the darection af the plane & logical, because all dynamic
plarcs are subsect to atmospherse offect, so there will be sub-
the gradaton m their values, This gradation s mose casily
expressed in lmear technigues by rendening in the darection
of the plane. If this basic rubeis a the rendering procesa
becomes much easier and more & Ve

153
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When somee comiperence i achieved in rendening simple
cubes, the mexr svep should be o aoempa slighaly more com-
|'||r1. -.h.lpr'. of this Iy e 208 These PIOHECTS XIE NETY uaefizl
[z} |||.||'.'.|-.||;,-I &il u||..|rr-.‘..|.-|||.||-._.; of the i sles anawedwed .|-.|||.I
14 '-'"'"'H-I" |_'1..|||'.|I-'n are |_-crr||;||r|n.| [T iH the corfect =

I_||I-||_'l._ the mvvemiial skl cam e comssderabily imprinaesd

1850



The next exercise shodald be slighely la
[THATC % shapes such as this cat 1209},
san for Lﬂiﬂﬁ.lmlﬁfhll oo belp students 1o build a |:rr|.'|:-rr
understanding of the illusion of |E-|: third dimension in rwo-
dimensional represenrarions. I soudencs h:-‘in ke 'm:-ih:l:
with a midhlm:kmdhwmw:.n-irmtpntllh
mecessity of lh-u'l-'ln[gwh.\: i befr gives them 2 much beeter
ides of the reality of the solsds and spaces being represented.

Remember that time spent on the preparation of a draw-
ing for rendering is never wasted because an accurate per-
E:ll'rr drlmni. correct shadow projection, a -rlnmr

tified line o r:mumdﬁurrnmlrﬂrmitdlif

arwl shade are essential 1o a good rendering. Withoat
redlistic bais it doses not matter b skilfully the remderning
i1 done, for the Anished wark will lack the credabialiny essen-
tial to good graphi commurnmicaton,

This slightly more complex cxample (210) 15 shown first
as a lme drawing, which 1s based om a comectly sct up
spective drawing with a carefully placed light source .lrh:l:::
curately construcred shadow shapes.

of & Mﬁnm

1E1
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The fimished Tmtlrrir'-fﬂ;.l 1] shovas the valise of this cage-

ful preparation and s the resalt of uang all of the aspeos
discussed.

Mease move thar all of the illustratsons explaiming the [prim-
ciples in this book have been dome using tubular pers
Becduse this modium and echnsque reproduces with stron-
ger comtrast than pencl and therefore makes the illusera-
tions more useful o the smdone. Neoverthoos, with
practice, pencils can be nsed o produce renderimgs of very
hiﬁh ||||.|.1|I:¢'-

Alrhaagh only a limited mumber of objecrs have been ueed
for demonstration parpsises, any u.||‘:l|r|.'l can he rendersd
wsing the principles discussed. Irrevpectnee of the subject, the
medium or the technigue the basvic requirements remam the
BLM%E.

These twe "Spase Constructions” (2125 Z13) will help o
make the eransiticn from tingle shapes in space to mulnple
shapes within a picture area, Sudents are advised enther o
copy these drawings or make their own Based on these ideas
A coenect e rapeinee :‘lEJ.wu'lﬁ'_ fniask I‘:ll,' nl.il_‘l-l_' ..|.|||_1 A :.|,:|I_.||:-'!1:
|i|§_hr HIFDE I.'hl"l"r!_'ll walh |!'II_' shadinw ".||.|]1-|_-'. -;,|_|||1.1:|.||_1|_'|,! I:||-|.;]
the lincs of scparatson and the laght and shade faces idemi-
thed, The rendening must be carmed out in accordance wath
the tonal pattern and atmosphenc offece, and the planes
must be rendered in che appropriate direcrion.
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IMencils should be wied for these exercees, which should
be done not la m:nabwlhim‘l'lwuh penqil
and peneand-ink can be used by experienced arvises for large
drawings, the beginner is advised not to amempe work on a
laege scale because it is ime-consuming, extremely demand-
ing and seldom achieves amyehang which cannot be achieved
with smaller drawings.
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Iﬂl I:'f'.l 'll'l.ll_"'l"l II:J.IIi_' I:il I"'I I.J.l '...lr!.l-_ (. ] !I.I'li_' I"'i_'l_'ll I'I.I'll:l_'ll_"'\.l
studenis should move on to obgects wath curved surfaces,
c.g- cylinders and cones and, lacer, spheres. Theose shapes ane
particularly demanding, bt if che basic principles are fol.
lowned, cheey will ke made considerably exsier. The examples
shvivm (214) are |||'\-:n. 14 Bused om ovlmnders amd '|'-c|:||.e|'. dui-
ferenit matereals are :||.'|'||| I-r..|_ il Bann g ST ||,l||'l. b b

fadl lvwred,

N5 AT Mk T ARG
tabdgrarane : a chirssgn
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Thas H_rlll,'.ll-lll‘n._'a:lll.;l!l.\_ll odpecis 3159 has wemn-reflectnve
extenior surfaces amd dark-toned, mart intersor surfsces
which the n:rll]i:l1|1;.ql. show o advaniage. Mone of ik
obgects exists as anything more than an idea in the form of
design drawings and kecagse of this it was nog possable o
make the drawings from direcy observacion of the acyoal
ohiecrs. However, by using the basic princples and ohserva-
ticsn of ather simalar objects it was poasible o oreate :raph;;
ECPrresenLalinmig o thise |||'|_'\-r|.'r'. &% ithey wosald AppeAr an
r|.'.||||:..

Baeks 1bie -|||."..||;|'.-r| aiel the astest are ﬁ-n.|||.-r:|l|:. faced sith
Flrl'u||_|._||:_|: |.'_:J|_'||||-., |r||.|r_|_"..|:.|'-|:-'!||l_'|_I\.lrll,'.'.l:'n-.v.||-.-_'.'|..‘|||r|||I
cxast im any real form. They mast be able o portray obgccts
which cxist only in the imagination or as orthographic pro-
jeotons, i plams, clevatsons and sccoons. 'Without knovae
ledge of the basic principles and developed shkolls the
desigmer or arrisr i severely limited in any soempr oo
comivinice the afwerver of the Er.‘l'.ll:. aif the l:l-!'l||.'|.'|". O VHEWRE

|i-|j||..|n.|
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The |r||.|r||.'|p_ ] the mover camera n thas allustration
216] was dome from an acmal obyect and ahbough direqy
observaison was possible che basic principles were sull very
impoant. When making chis rvpe of rendering it (s often
wery difftoale ro achieve ligheing conditions that shaw all of
thie aspecrs of the abjeon vo advaneage. In such cases direes
abservatsn 6 of some value, bt knowledge of ithe bhisis
|.'l|'||1|.'|:'l|l:'\-| i% essential to |.-.|.'|||.'l||.'ll: ithe rends i In nicher
'|'|I.|II|"|| Bl i% MeOERfary i |'II:II"II:'f HI:J.' I RCTIE 'l'll'.l' 'l'lI'..'ll (L1
kv angd in chis Wy the twoedismensonal sm Ny al Il:i_'
r|'r|_'\-¢-._||'||i_'r|-.:r|.-|.|| .||'\-||_'..\,'_ Can bem |-,|._'_




This i4 4 rendering of an elevation of a steam hooemative
[217) and though the lscomitive dises exist it wiowld be im-
prosible 1o see this view of it Any object in reality, irrespec
tive af 1he L'iu,-'.n.:ni: position, will bhe seen affecied by
perspective, Though this drawang o andy an chevatson (a dia-
gram showing actual measured proportions) in which no
perspective principles have boen wsed, the addson of ron-
dering has ||1|:r|:-5u.||:-|.'-:| a powcrful iflusion of a three-
dimenssonal reality oo show the booomocive o advantage.
Swch drawings can be very effective in conveying scoarare
information abour objeces while also showing thar the
ohjects have theee=dimenssons, withour acoually showing
them athected by peripective.

T'|'|.||' |]||,:|5.Ir.|l|:|rl ol I]'ll_' nEFer Projecion (21R]) s another
rEad r|111|l .l,l.{ A |;l||;".'.:|l;||_|rl hnug r|_'||.|;‘||_'r|_-||| o add a ul'll.j'||l' il
luseon of reality with the emphasis om the techmical inforema-
tion. Though shis type of drawing is exiremely useful for the
communication of certuin rypes of graphic imbosmation, it i
cnly one of 2 number of meshods which can be used, Cher
metheds include erthographic projection, somsens projec-
tion, mometric drawing, axoncmetrs projection, all foar
obligue prapections (cabinet, cavalier, alterndtive cabdnst
and alternative cavalier projections], dimetnd; trimaeris and
perapetive projectsons (oné-point, two-point and thieee-
Fl-lull: coTsE P s,
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The methods bor constracting shadaw shapes an each of
the metric projections are not discuised here becaase the
d:-'.;i_uru-r. should be self~explanatory (2019, Further infor-
muatian can be found in Creative Pergpechive.

Probably the most popular methed of showing graphic
representations of objects s the rendered perspective draw-
ing. This illustration shows a number of sil';i:l;r rendered
perspective drawings of different types of 5 projechin
and a sectional *view” of anather [220]. Though these are all
HTE u-ruk-rinsj. they convey the visaal Mtk pe wilh &
-:I:.nP:]; and directness that s extremely difficult to produce
in any other way, Even a photograph m, in same cases, him-
ied in what it can show when it 15 used to convey detanled

mformanon.



C¥iten the Il-.|'|II|iIH|rﬁF-1'|I:'r 1% Faced verih an almost msolalbkle
problem when photographmg some objects because if the
object is In so that ins shape is clearly portrayed, devail can be
lost in some areas and if it is b so that deasl is portrayed the
shape can be lost. The remderer is mot restrscned in vhis way
becaimse b can choode a ligha soures o emphasize the shape
af the abject and then contrad the valae relationdhaps e
shiviy the requained detail. =y
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Sclagraphy

This illustrarion [221) shows another method of mdicating
an Musion of the third dimensson on an orthographic pro-
jection. In rthis case, a plan and an elevanon of a simple
building are used and the illusion of a third dimension is
introduced by using the principles of sclagraphy 1o projec
shadows om these diagrams. Scigraphy i the science of
constructing shadow shapes on onhographic progections
This shadow projection 15 carmied our by Hl:ll::]uhing the
direcrion of the parallel lighe rays Erom the sun in relaton 1o
the plam, arnd thedr angle of clevation in relacion to the eleva
tian of the building. It is not interded 1o elaborate the prin-
ciples of sciagraphy here (they cam be found in specialist
reference books), bat thair usd o portray the (llusicn of 3
third dimension is an impartant aspedt ol nendering.

The illuscration opposice (222) »s a typical example of the
wie of ctagraphy 1o incrodoce an ilbasion of a third dimer:
wion, The %_—l;nml-u. af the varioss dthadows show rthe relaed
heights of the busldings in this ares development. Witkour
the shadow 5.11.||1-|;r5. ihe |J.|Jl.u|||]; swariald he flar snrsd l.'trg.'-dl.lh-
gubt for the mexpersenced obierver o read, Architecural
and landscape subgects are only e of many for which the
remderer can use the princples of soagraphy o improve
clariey and add inerest.
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The illasion of & third dimensicn has been neredisced inpo
an otherwise flat drawing (223). This approach can be used
fosr mnany different subjects with many different effecty and
the only himiting facoors are the imagination and skill of the
|,!-|:1.||!:l||;lr or A,

The principles of sciagraphy have been used to constrsc
the shade and shadow shapes of these plans of obgects
grouped ogether vo form o pacveen (Z24), The light and
shiade parts of the shapes and their shadows have been ren
dered in accordance with the principles of smmaspheris
effect to introduce the illusion of a third dimensten, Ssmple
exncrcises of this type are of great boncht when develeping
remdering skills and thowgh the results may lack some of the
CECISceT anl e Chicabhive L‘lnii‘_l'l'. 1ht!.' dir reinforce & valu-
able pomt.

in thia dightly more imaginarive design [Z25), stabc
planes of differens shapes and sizes have been rendered o
creane the illevion of different levels within the picrure area.
There are nia ||:._'|_1:||1.l..|.1||1_' ||:H_'Jr elemenes af peETR eI 1
this design and it is the cast shadows in conjumction with the
Flrl.||-.,|]||l._—|| of atmospheric effect and the averlappang thas are
ihe P faitior :rmulu.\lhh: fier the stromg illasicn of &
third dimension,
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reprlapging

In this rh.lﬂ:'l[ﬂt :11?]. illisstration A& shows waE |:-\.|1||_'|-. ;||-J
becanse there i no indication of a depth relationship it
assurmed that they arc all laid on a flag surface. Hlastracion B
shows the same six pancls rearranged so that some are in
front of others, whach means that there must be 3 third
dimenxion involved, nomuarrer hosw small ic mighe be o chis
very simple way, overlapping implics 2 thind damseemion

If shadow shapes are added vo the overlapping pancls, nos
anly is the third dimension implied, bux it is possible o -
tablish that the pamels are placed at differens distances
apant, thas cenfirming the illusion of a third dimendion
(228). Muastration € shows the shadow shapes when the
panels are placed ar different distances from a vertical back
|;'|lr!u_-]. Iq-l.i.itl'lph]r has |.‘|-|_1.1'| used 1o Conaleid r|||,' whagdiow
'i!'lii'u_-:..l |"|,.|qu.1|||:|| 3 1.||:|'.l|.':. thae :.||.J-|||.|'.l|. -.|u|H,-'. wl'u,'n I'|'||_'
panchs arc placed vertically on a hormantal base planc, (The
three-dimemional shadow comtrecion has boen used for
the shadow shapes in this example.)

This dllaszraven (229) shews the same pancls rendered in
accordance with the principles of acmospheric effect, which
has been shightly exaggerated to illustrate the point. The
introduction of related valees has increased the illusinn of
the third dimension. This simple exerciee shows that over-
lapping. shadow projection amsd the wie of atmospheric
4_-|'|'-,-|.| all |.'|||I'Il||‘!l||l|_' 1o the |":||.-|_1'.l|| illigsicin.
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iZaling il all iogethar

e this el o8 1w EnpHEriang thag all af the msessl descussed
51 |:|'||-. |'l-|:-|||: IH_‘ |'|r|'.|||..l_|'|r |r||.'_|_'|_|'|i_'r .|'.||,i |._II|I.'HIA!|I,I.J.|I,'Ij 1 & SiF
ple example which uses many of the prinaplos csscnisal o
the creacion of the illuston of che chird dimension.



230 A hregihied Ormreeng of
thres man.

When all of the c:ﬁr:iut laws are introduced into a simple
drawing, such as this onc [231), the llumon of the thard
dimension i convincing. The three men, drcsased in an wden-
tical fashion, are placed at mercasing dstances from the
observer.

The first optical law staces that receding parallel lines
APPEar 10 CONYErge 10 & common poimt. This is known as
convergence (232). 1f those parallel lines are in the horizon-
tal plare, the comman point known as the vanishing point
will be located in the borizon line. The use of this optical law
introduces the first evidence of the thind dimensicn.

The sccomd optical law concems foreshorenang and
staces that cqual distances appear 1o diminish in size as the
disramce from che observer increases (233). This s deman-
scrared by rhe lateral paving joine, which appear choser
mogether a5 the divance from the ohserver increases,
Though this process must go on as long as the pavement 13
seem, i this example the lateral joints have been omirred af-
ter a certain distance, because observation shows thar they
will gradually disappear from view, With the imtroduction
ﬂg:hmmlu the illusion of the third dimension i ran-




When the three men are placed at differemt dissamees from
the observer, the third optical law which concerns diminu-
tion is apparent [234]. This law states that objects of the
same siee will appear smaller as the distance increases. The
three men are the same sige, w0 as the distance increases the
siec of the man portrayed i decreased, Disinistion can also
be sdentafied in the receding hnes where the spaces between
these lines appear to diminish as the distance inoreascs, The
foreshoreenmg of the lateral pavement joints can be de-
Ermﬁdﬂlhrdhiﬁlhir‘ﬂflﬁmbﬂ‘mﬂt lagcral
lines as che disance increases. With che imrodwction of
dimimution the illusson of the chird dimension is fomber
reinfonced,

It should be poted a1 this poant that the three figures have
been carefully placed so that the me: e overlaps the
second. By introducing overlapping, teching |rﬂ i
ros 8 basic oprical law, |h|:|]|l1:tur| I:I!lh- ird dimension is
increased considerably. The opeical logic of overlapping is
that for scmething te be 1 frone of something ebee there
miast be space or depth berween the twa,

ZH Dimiragiion.



Light is the basis of all seeing, so st must play an extremely
ant rode in drawing and painting. When light, shade
and shadow arc inroduced, the illusion of the third dimenis
sion iy comssderably increased (235). To keep this drawing
simple the light soorce has been chosen o comcentrate the
thade an m:hul:tﬂfthrﬁ.gurmmiumrh:qphrmr e
in chis picrure,

When the figures are simply rendered they will be subject
[+ :I.Imﬂ-:l-phn'in: eftect, which resulis in bath light and dark
values meutralizing as the disdance From nbarrver
increases. All swrfaces soen in the pictune willl be subpoct o
atmospheric effect, o the basc pfm including the pave-
ment pomnts and the shadows cast by the three Agures will
appear to neutralize as distance increases (236),

Additional elements comributing 1o the illusion of the
third dimsension are contrast and detail, bar they are closely
related o the opeical laws already discassed. For example,
the greatest detail and the greatest contrast between tones i
in the foregroand, e chodest ta the observer's eye, and an
the distande increases the detail and ibe comirast a g 1]
decrease. This i consstent with the pinaplo -:-1Ié
pheric effect,




Fram this simple exercise, it can be seen that the illusion
of the third dimension is prodsced by the interacison of con
VEIRErHe, |'|.'|E|.".!'|ul'lrl'||l'||.'_., i||.|||.|||1|I:|||||.l |||!:]|I. shade amd wha-
d-i'll'ulu'. J.ll'llfl'l"lh.l‘lll; -|_'|'!'|;\-|_1 aid """-'rl"i"l-"'"'F' [} ||.1||,!||_1\IJ||-;‘||:|!'_
and skill arc applicd 1o the use of those cosental aspects m a
drawang or pamting the resule will be greasly improved.

Examplas of rendarings

The bollowmg cxamplos cover a vamely of subjects, all o
which rely 1o a greater or lesser extent on the knowledge of
the basic principles and skills discussed in this book,

Thas pen-and-ink drawing of a trec (237) was donc using a
traditional pen-and-ink techniquee. Trees are good subjects
for leaming rendering becawse they are almodt endless in
theeiir vamiety, as are the techniques and media for rendering
theemn. Im rendering trees, the main problem, apart foom pro-
du...'ing_l!'u,- Correct -.hal;'q_-_n mahiﬁglha_-m_-rlnmh'rfmlu'l".u.t.
throe-dhmensaonal, Probably the bost adviee to bognners ns
#o o ouat and book at troes and try to reproduce what o seen,
[his 18 preferable to trying to draw trees from memory or
imagination because such wees oo frequently appear flar
and rwo=dimensional,

T A randanng & a lraa.
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Architaciure

The architectural renderer, known s a delineator or per-
spectivist, when faced with the rendering of a building has
ome of the most complex of all rendering problems, Apam
from being able to selve all of the more obvious problems,
puch az where 1o place the observer, what size to make the
drawing. what mediam o s, the most mitable technigus
and hew mudch of the surrcunding o indude, be must be
competent atf both drawing and rendering such diverie

N E L VAR




|'.!|:|.-|.'|-. as irees,; r-:-_.;'-!i,‘-, CaArs, |.'|‘.'||l-.-...l|:-l.—i.\. lakes and the sea
He musz alio be competent at rendenag materrals such s
brick, monc, steel, concrete, plass and plastics. All of ihis he
st be able 1o carry aut within the overall framework of 2
correct perspoctive drawing on which the precise shadow
shapes sre constructed tagether '.'-l.ll.'lJ.ITn-:l'-Fllll.'h.: effecy ansd
comrast, €1c., metroduced according o optical realiey so that
the final remdenng presents the true incent of the dEs1gn
138,




228 Space sinaclure

This space construction with a figure | 239) uses the same
baug optical primcaples and skills vo creare the llesion of the
third dimersion, This vype of drawing provides good peac-
Cice in serung up simple objects in perspective and construst-
ing their shadow shapes, which farm a solid fsandation for
the picmure. The chaiee of a light seunde is very imporant, a4
is subtle rendering of the atmosphenic effect.

Lighr and shade, rexoure and concrasy are used oo render
this derail from am old wall (240, The |'||'|.|:'|-I:|:ﬁ;rj|_:l]'||l. :_lu,ulu:-.-
of thig rtru.‘ltrmp; i% thie resul of & -.li.'lpll-l_' |H,'|l-.|:|||]-|1|E |l|.|'|-
nigquae, which is closer 1o the priser’s wreen-primting tech-
niques than the more tradinional pen line rechnague. Penal
or amy other medium can be used for this type of drawingita
suriable 1e~:|1|nu|ur is adopred, becanse i is not w0 msch the
medium as the application of the opycal princaples thas s re-
sponsible for the resule,
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Portranure

This rendenmg of the late Richard Buarton (241 nelics on the
samc techinsgque and applicanion of the opbical primaples as
the previous illustratson. Stronger contrasts have boen used
1o produce a more deamonc resulr.

ke pomraval of singer Charles Azndvours (242 wias fen-
diered usang contrasts similar g6 thase in the préevioud ex-
amiple. By contralling the ¢antrasts in the drawing within
ikie basic |||"I|.J| laws almiret &y desered effect can be
schieved, Thas comend of comrasts o sammlas 1o ihe |'\-||||-
!|||;_r.|j||'.r|". casiteal od the :||;_I'|I||'.|:||I:.| '.|||'\-||_-..r Jll._|'.|'u_' prnt-
1i1'4 al a ilI‘iI"-!IIFr.II'!‘I The remderer can oonerml ihe |||_'|'|'||:.:
conditions from harsh, resulong im “high key” drawings likce
thosr of Kechard Bumon and Charles Aamavouwr, oo s sofrer
lighting condivion resolting im a ‘bow key" drawing such as
the wall dersil, or any desired varimdon berween chess
effecrs.
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i

I 1I'.'. g II'I I.'II‘L a1 III' :.:I ral .'".I'.II'I (1= 1] |.I &5 ETLISIL 1R, I AHI1S
lJ|r|'l|l.r_r.|r||,:_ |-..|r|._||::|i_'._'5|'||_-.,.|:|l.|_'|l 1% A r-..ln||_'|||_'|.l J.lal.ll.-.:ul.gl
that relies on the portrayal of a number of different textures
[24X), The same supple pen-and-ink technigque was veed as
for mose of the paher deawings in this segment. The conerasy
in cesnare berween the black sken, the fabrc of che cloches
and the Bighly pelished metal of the rrumper was achieved
witkioul changing the technig s



rBainalEon
This example (Zd4) is a2 more abseract deawing which, in
wpite of ns lack of realismn in one sense, soll pelies on the basic
aptical rules for s illasion of the third demension, Comerase
pravides the partern and, with a bintle help from “lighs and
shade’, an abserver 14 led inbe and aroandd the rendering
wheee elemienis are lcated in AL Shiort mubslirecticngl

lirses woere waed fore thas r|'|:..||'||.'||;
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