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l'ﬂ':'l'll_-|'| the one-laak principle and the can
I'I:."JI'T-'I'"'“"'I' they can ba wird (1] -.-|||I.'|.- .-ll :... ;
L] ||:|I.'I 1.-"Il_|'| ':!im“llll:l.' uRibartunare ___. & :l.'l
otherwise oocur, even thowsh all of ,:.,.:'. "
PEFSPOCOIVE COnMMICHon may have heen wed o
final peint is that the wise renderer 3hwavs s o .
subject well within the come of vigjon ','|:||||._| ik ic I_
thag thas 1 samenimes dithcule i ingcrioT ferdering
Eple 14 limated and i is MECessary oo work fo the 1

limits of the ¢ane of vesien, an EX el siced rendonr

Powd TOINIECE

mg with extreme care &ap Fl[.'-_'l.p,.: & satrdsstoey rewh

Mhis roup of chree illusteazions (23) shows the '-i!”'"'_"’l:':
i the view of the eritical, bower-frone comer of 2 cUBe
placed in differing relationships v the limit of the cone of

eI |
: ; n af
The first cxample shows the umacceplable distortio

the lwer-frant comer af the cube when it falks outside the
L=ty o b e £ £ VELHHL L

The second ex _-""l'.'!.;' shows the cube drawin within but al
ehe very Hmit of the conc of vigiom, Whilse st cannat B
claimed i be umaccepeahly distorted, it ¢an easily be seen
chat the third |::'-.|'|'||'||"- which is well insicde the lemias of ibe
anneE of veson, 18 j’lf-l'fli.'J'.‘l'l.' o the seconid .-'"':l'":"'-'ﬂl":fl-
informed judgment is requared when considering the place-
mefiE o _||'|.'.|1|.:..:r .-.r.'.!'|||_-.'|l.1.l.'|I|.'|i||. the ]'lil.'ll.lrl.'.:IE'-.'.'l.

In | 18] tee undnerunaee diseorrinn at the top af the buald-
ing enuld have beem avaided by placing the whole buildmg
withim the cane of visiom. An cxternal view of a right angle,
as i the elosc corner of the bailding, can mever appear as
i I ]I'E'J'.'l.ll less tlRan ||i|:l.'||- |!-:H|'|_-:-._

e advantapes of avoiding the extreme lsmits of the cone
e vision shoald be obwaniis. When it 1% IECESSA0yY 10 Wik 10

these hmitx, da o with Erear Care ardl siewer he] l."'I::rl.'lI'I-.'I
thrm

Afmcrspinanc alect

Armosphens effeer is ome of the mast importan opaizal
effects because, bke perspective and lighe and shade. it
klfecrs everyibing ihar is seen, In r:|'|-J|.'|'.|||.: IE 1% .:-.;..;r||”_i b
understand and use 18 coaroctly.
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e sun’s rays serike che obgect and gre refleced
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1 I‘-Jl'n. na ohamacions, the light rays can cran
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Under normal areusstances these polleamis are present
in varpiag peopartions in oar amasphere. The lght Tays
pefleceed from an obece sniist cravel through the armos phere
with all of igs nay, solid, opages pastiches of vanous pellu-
rancs before they reach che I:|||-.|.'|1-|:r':.-|.-_||.'. 125¢). That soime
af ehese redleceed lighe ravvs will sinloe solids susperded in the
atmosphere amdd be defioctod Ernms thear [rue COUTse 1O 1k
ohserver's eve is inevitable. Ir necessanly ioddows char if the
numbes il HEST Fave nedehing the abiere e s 610 18 redipeed.
the scen image of the objecr muse be reduced in imensiny,
bnighmess and clamty, Therclues, if the vbjeetas closer cothe
oheerver i e, |:|'|l:'!-,E.|'|I rays will have RiF ks IJ1r|:-|.1].'.|1 bens
wmisphere and fewer af ehem will charse deflectian fesm

Erwir course by colliding wich solsd partcles of wwme palla.
ganma,
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It has keen MY eXpericme ibar i xny FEudeniE nay
siderable difficulty with this concepr of the eve by
s Ol |I|'-||.'|.'I-. which reflect '||:| [ FAVS 1M SUCS A W 1%
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||J-;|.I ElY '--.:||-.||'.|; it are rellecsed S LR LL ihe aby n=
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WMIRROR

QESERVER

1§ the same mirror had iss angle o the ahserves s conbie
line of visson altered slighthy, the abserver woukl no longer
sec the reflestion of the obpect im by marear hut wosskd s 3
reflcciyon ab the sun, 1the I||.L|".1 LHETCE {34 Im the examples
used wo far the abserves comld not bave seen the mifTeT.
pegardless of the serengsh of lighs anvadyed, Iois nol the num
ber a¢ strengeh of the light rays sarileing an objecs that enl
hles it to be secn, bus s akilizy 1o eellan light rays 1 the

dirccrion af 1he observer's eve.
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281, Becanse the mirror can be sect ight rays are oT¥LOUSTY
being refloceed |-:-w1fd.1|:1'rmbarntr'i cye. Lf these reflects

light rays resposible bor his seging, the mimrar ;r:-l’q'llnw:-i.
uing the knowdodge tiat the jﬁg‘lrn-:':l'-:“bﬂll!lﬂurllﬁ.hll'-i-}'h-
is cqual 1o their anghe of incidence, it is possible to locats
shaat SORTCE, which in this gase s the grenoaphenc umbrella

iy conjescrion with the 2.
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UBSERVER

o Ty gffCt of oreg
EEmosphenc umbnsla.

) A o =
rarGeeTinl Of PorEod
ame erteal planes

IE ﬂ'le ﬂ.ml:llphlnf '.,||1'||:|-1'1'|1:. 15 II:I:lI.'r'.II:-:Hl. 1 'l'll" I": = et | |
ihat the light rays reflected fram iz are direcred 1o che hon
saeeal surfrces at which the observer is loodong (39 (Oaly
those lighe rays direcily involved in what the ohacrver soes
are shown,] '['h.:]. scrike the hopaoncal surfaces, which
becomc very efficient reflectaes of Eght rays in the direction

'TI-I-I_'.G-I-'IEF'I':
&ME&EL.A

m

algepver. The vertcal surtace, cven though it is receiv-
ﬁ:;:]::ﬂ-mne amening af darect :u.!n'luﬁ.hl.:.-::'l'li: harizonal sur-
Fpces, 5 TECKIYIBE o usehal light froen thc ::m{l;pl'nl:m
umbeella as Ear ad rhis ohierver Illll.'l:ll'lﬂl'ﬂ'll:l.-m ohserver
il s the Boriponzal surfaces :5.|||;]'||;-:-|'1:.;|.1m.-.-. than the ver-
sical one beeause they are reflectung more bight in the darece
: Py
“TF l:rlnf::tﬁ-:-rimmul arsd vereical planes are added, e
sesules seen By the abserver will cemain comsisoend and ke
il sme the Borizontal surfaces as lighter values chan the ver-
sical cnes (40]. Observarion wall canfinm that under all nor-
mal conditsans this will always be so, In rhis combcxd,
inormal canditions” means that no extrancous refcctians
are allowed to integfere with the olject being mhscned.

The fact that under parmal condigioss horizoneal surfaces
will always a £ lighter than venical surfaces seen i the
same light is of ernrmans valse eo the renderer. Linimg this
infoermanon he can dlearly establssh the change of derection
between bonzontal and vertical susfaces scon an lighs (41},
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Thas illussraman (42) shows Bow the imtroduction of this
'l:|1-1rl-|g.l.'lﬂ'ri|ul:ul1lﬂ1r1'rrll-::l|.1n.:| harizosnal suifice inibe
rendered example pives a greater illusion of 3 third dipsen-
sl bhocaae the vanarios berween the two surfsees i con-
visoens wish opeical realicy, The -:i-:anli[ﬂr an the might does

not have this evidence of optacal realisy and s somewkha
-1I11.:|'-|!;ur|||.1.

A1 A reroied Cube — =
(Ml R | DTN TR,

42 A Corparigon of @
revajened and an
unmndered cube.
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A satc planc is ane thar s scon ar right anples e she el

observer's cxmtre line of vision. A dynamic plane 15 ane thar g #
IS S€EM ak an .'ll'LH'l: other than a r|F|11 _'";:q].: b the obierery

centre line of visian (43), In all the -I.'.'n.lIIIIIII_". s hiovwTt s Ear, @-rr"

all the vernical surfaces seen in light have been static planes, é-'!;!'d@

which have been -..'-.'lr.|1|.'-lc'|:'l'!.' chielded from amy oy Tt | L @

reflected kight rays from the apmosphenc umbrella. This

shielding causes the difference in valoe between the vertical @

and hormwontal surfaces 1o be copsiderabde. In fac, under ﬁ

these circumstances the ditference will be the greacese seen

by the observer, because as the vertical surtace i+ rotased on

ies verrical axis iv will obvipusly become increasnggly affecs

ved by bight ravs reflecred by the acmospheric umbeella, The o,

result will be a slighe lightening of the value seen by che A

abscrver. e
Though the reflected light rays fram the atmasphens wm- e s b

brella will, for the meost part, be reflected downwarnds to the Tpeirayren s “I M! : I?E:.m“.

Base F'IJ e, others fraom thke lower pAart nf the '-'=""-""':'.!:":”'. - "I Feerghs

umbrells could be direcred in the general dircction of the ORSERVER

AELAFVEr | BEVE. SOume :..l.ll'f.ii.'E'l..FlIrl.Il.'HIl'"I'l LETE |-'l"-"||“'*|'|"'r"i

and others very ncar if, could reflece lighs rays which -.:.-l.l::llhl:

serike the angled vertical plane and be reflectec b0 ":j."- :I

ohserver’s eve. Even a small increase in the J-"'"""-"'_h' :

reflecied light will affect the value scen "'!'"'h“'lu-":in.“h b

ander narmal condions the amount of light refiected

10d TR
dynamic vertical surfaces will not equal that reflectes :

noonral sarfaces, i e
"R the begheof the vertcnl plant i LT i
meore hight rays fram the srmosphenc umnbiella 109 ot

ever's eve (). e A R,
ﬁh'ﬂlrht -|'|n|.'|'||::'-||:r sees the werrical pline as ":I!'T”i"“" ."IJ ;1-::‘ B :
of graduated value with ke darkest value J:':h-;r:rwl:;c-'lllﬂ o
As the hesght increases, the valus hoouenes irl T
the surface becomes mare efficient n 18 4 _.'_15.

I.R-h:l Loy il'l'lhl.' dlﬂ'l'h'"n "“"'I"'= l?'-.";fn‘r : rill-r |:I|I.|I|E-!'||II-'JI « = 1ty |

When this principle is applied o 2 T :m the vernical : '*E..I
cubes placed one abuove the ather, the value LY

s L .IIIII :
curkaces seenm in laght wall be darkeit on the lowes :

; hoight inercases P
will Become progressively Hghees as the RO i e

et
(4. L

48 An open wteck of oubes,
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A " ATMOSPHERC

A8 A pdan of tha
(gt Tl g =

The "uT' kil UNQET Certain i.'lri.'lll'.ll.l_I|||_'|=l.I-.-_|r|r||-,- |-|-,.!-||I-:=-_
Fays which are dirccied mwiards the obwerver's e
However, Ehese casey are rare ans |.:-u.:|||:| Wi IE :||||'_i::. 1
Rrsy appear o the inexpericnced person chac the sus irelf .
rI:'LFII:Inlith-E'.. i 1% more aften than nor che j||'-'|-_.-.|.|"|-;;._ LiFT d
brella working in conjusation with the sun which is regpon
sible. The illustration (47 shows bow this may happen
when the sun is in front of the observer imvicad of behmd
him, as it has been in the previoas examples.

he -.'l'.ll:-J:Iil:lll'-.|J||:l.|r.1r.|:-_'|.1r.|: hyno I11i_'jl1'|.1|.-\:ll:ll'll.'|'-:"--'
balrtses lekely 1o ke enicauntered. Bue the principles remas
the same fof all siceatons, If the reilecied !||:I|r ravs amed thoe
sIrce aie located. ibc Imagc wccn by an ghserver can be
logically reasoned and a convincing pactosal represengation
made cven iof the objoo exivis ondy an the imagnatea.

Tl':.-:,.l!rllu:.p'l-pil.. wmberella, !'".'ll'll{li'l"-": Jdimensiomal, 151
found an u|:-'-.-|.'|-r|.'r| Bl pust 1n franz of him, bar the illusma:
tion (4K} shaws it only in plan and at a much redisced seale.
The observer has his back (o the sun ﬂﬂd|"F"'='"”""""1'r'“':"

' ] hr ravs
armasphere, all of whach 15 capable al re |_':‘-'"-'"-F light ra; |
|:l1-fi.'|| im 1t 1 Fis ks {fa

because of the FI|'|||IJI.1.III:'| ATEE L T
the atmasphere is capable of reflocring light rays in 8 < 20

tios and a5 3 resigle the observer will see 15 elfect, B0 MAIT L“‘*-—. ..-4"'-'. A8 A pldin ol B

which way he looks. T— — wmﬂhﬁ

wnl] gt FMEN]

In wpite of thit the area behind the chsgrver ol
have anly a minimal effect on whan be sees, wehifhst e I..JIL-"r.- ‘
the armosphernic umbrella will have .-_||r.-_|||f|_||".'i'. _II -;:'
effect on what he sees when he books in one speeiic T I

(a9

s
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50 An olpsarer ion
IH-:I-ru-rHunn-rlr-.-:Em

51 An alovation of

armpoapherc affact

54

If |_|1.: -:_l-l'l-....'r'..'..'l: i the paEY Il ilasiratbon 15 robaied
throwoh 180 degrecd, o rthar he & now looking in the grnen s
Lt e
direcrinn of the hipht source, Le. the '-IJI1-I|"=-1T':F|"|""I-"' I
will again have licthe dircct effect on what he sces, whili the
- - Rz | 1
rocsk l_I[ |:I__|.. jrnlln.'pl-lt e ||r|1l:=_|;"J '||.||I i_'l'lﬂlﬂll LR Ijlr'.--l:' iH
what he secs (30 _ Lo
1§ the elevation ard plan are considered regether, if 'JPI '
understood how light eays reflected from 3 largee ared o Hs
L ] - | -. L
.;|||-|1|;|5|.F||1r|.'|||.' urnkirella wouldd be i-'-'ll-"_l-""l- of I'I"-"_;'r"!'_."'":l
the abserver sees [51]. The cxvent of e '"'"":"I"-‘_-'"‘i._l:! -
; ! pr s AV
hrelln is extremcly important and the .'ml'lrir nwhatia
neither underestimate nor avesestmare il rl_:._-;l-lm:..rm
seen. In rendering, smple diagram of the eandimn
mften help when prohlems are encouniered.

ok Tt ATHOSPHERL
i UMBRELL A

o

i

[ borin of effcioncy of the atmospheric umbrella ax it
rcars the ground freguemly miccboros with what 1s seen.
Dliten |E|-|:|1'|-|'|i|15:|I wrees, hills, moantaing, ctec. are locared
behind the object being observed and, though these objects
are capable of refleciing light rays, they are weldom as efi-
SN :d"5= atmnspheric uimlrrclln- ?m; lustration (52)

lagrasmamans explanation of this 13
mcmber |:h-“ the h-ﬂ'lll“ﬁ-l. will :||:|.|.||-||1 H.Emlhjltlnn- EE
wwasds the ground racher than towards the eye of the
I:Ih'i-rrl.'-:r,.inll note how the effectivoness of the armaspheric
|I.|I11|:IH‘"1I s ll:l'lﬂl!ltlililqn!ﬂ:d tivwar e the Elfl:iﬂ.ll'l.d -*.I!-l'.'l the
aces uf the bunldings seem by the observer are i fall i

r.'-I:I |.| ' . ’
o e kg el

S ¥an arc ditecied dewnwards 1 ch
m:l::ml bowardi the obasrver's oye. However, jhe tani
FrF:I'ﬁ:rI.I'Il.'ﬂI: umbl'l!“-i that T3 b-:ha'm:l the |'|I.|I]-I:|.I'!'IE.'|- 1
f i

very b and ; .
mre. Thhflrl.nult::ruﬁ“mghml"hmmr?ﬁhitﬁgﬂ kL
Helimgs

: iri:|.|.|:n-i-.-. the |
H::I]:-i :h:- cirerver will be i 1.11:|:|¢mr:|:|| fram the
pheric mh?tlr:h:;h-;'l'n!'un-‘ el e !h; “nﬂnl
: 8, which is 2 second =l
e, Srucribed ' q-hg.hl.mur-:-t.Thls :
umbeella, musc m—':5h|=|""-"||"l g o e

Iruig
. i -I:Jn_-m. thads 'Eﬂrn:::-‘r: ::hn‘hu 18 sy ﬁi:’:
Urmed 3w ay hmi |IH'|'|L €8 2 face of an "":'lm is

1 e : :-"...|
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53 A pian of Buddings
Hlusirating refection from
Thel @TMCSERRIC umbnalla.

The sun is the hight source i gk iMustraom {53, 40 55
faces of the butldings which are turned away frum the wa
will b in shade. As F'f-!'-'l.-:lll-'-'ll-'.'Ill.-'llli.'-nl:-.!..l"-.'-l.nl--. faces o
the baildangs a1 which the obscrver i lnokng will be alightls
Jarker than a side wall scen im laght, Bsecauss 1 wide wall %
be im o position W
from the atmasphend ambeella pows
This particular aspoet o garfaces 1n vari
regard to the armaspheric usnhaella 15 dise

Jerail laser.

|-|a;|:.: TR r!:-_'-'llj.l'-l'.' jetloet #0me |'|!|'-'-
rds the -_‘-'.'-'--.-"-i.'!"- ENL.
s g A% ams WA
I;-.l.r|| I mrs

E-_Fﬁl_';l;h;;_lu'l LAlEAT
HeS !
TP HI s L

-:l|!-l‘-r_'-|:ilrr||iI_1l.‘Ij ar

aipec woes oeen im gt |
T final ﬂhrjduzim“- ﬁmbﬁm““hh!l"d'
or any light S06TES !I"F'F -

when lght II-:: reflected an accardance wath the anflt'

:on equals the an ¢ af ingsdence O
T rd,Elsuf:ﬁﬂfnmli_gﬁjt

Iiﬁh.lrﬂ.'Thﬁmﬂm_!hﬂ.ill;_p:rl:_

petheat light ¢ Iﬂ{ITI'l'I:hI'Ii-ﬂn-rlﬂﬂJ-r.M':lTFﬂrj'lfu:-li
E“M[inﬁﬂmiﬁttfmﬁﬂnMﬁkmnudﬁd-Fﬂr
¢.-cm1pk.-ilhn.u1h:-ris
the illaralzon

rowards the grew
eye, Theorencally, she ahserver will not be able to vee the

o ical surface, but pracrical pbservation sherws that under
fhewe nmdiﬁ-mﬁnn:iralwrh-:-tnuhcm.Thtruﬂh
fur this is che presmee of eeflecied light from vandus sur-
fces amnund the ane under consideramn and fram the
stméiphesic umbrella, This is cven more casly urrdersenod
when ¢ is realized that a perfectly smoath reflecting surface
# extremely rare and, if such a thang actoally did exmr, it

socq in chredt :u:llighl,iu'hm'n'rlh
154), the light rays will be directed down
nd plane and not rwards the observers

would sekdom he seen wnder peefect condilions, 1.2 froc of
imyeerbections and withowt dust o ssher pollustants adhering

[0l
ekl '-_'-___._:_-.'-. h . ---__-___'-___.-._-. %%,
L . 5. L B N T | n
S e L e S ) 85 A URAvAN vestical
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e, N S L "1."-. K h,
ot et '-':'_'-_"'-."-"'-—..':-"'_'.-:"l.-'
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o o T ey kg
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> e e
e S '
o '-_:_I-'-.'-.l'.'.".-l" .
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o I|-' e, -
Nk a
L e ?-",-":":.:5 I_-.'.rl

Ihe illusirarios
+how these i), "R many times (53)

of reflee v and
3 nﬂ'hhl: FATS ufy dipec n Pﬂ“"‘lnﬂ. ire
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DRECT LIGHT Ravs,
FROM THE SN o

- . ' ’ i TE s p w.
g, e, SN

-.‘I--_- T, S Y __-' " A .
-:-.rll'-. .. iy 2 i

o 4 j " _.".:_ : b, L] 3 1
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THE GROUND
56 The ground plane [ke ground plane i probably the bot exampic ol ths

I;'|.1 r:|{|:|_1r J-,|_1|_';,| -:'.|”|I|.L|'|I rellectan |:|'||':|Z'i'_|1 che _E,I'I.I'.'-l.lll-J
generally flar plane [56], 1t consists of many none F“"‘I_"":
variows shapes such as pebbics, stones and duif, ¢332 o

which is capable o ,-.,;1'||_,._1..-.r_ I_:S'hl I:-"r.' in atker than the _ Wherever the abserver looks ar the ground, some of the Emwmﬂ
avaim dircctsen Inr_l:|'.|.' :ﬂ.:l:'_'-lr-‘ Iljl-l_':;l-l_' L oisndl e Ll-;}ﬂ_ri:rnl;lcﬂmtﬂ trom these small surfaces wall 'InE'!I"II'.IHjI' ground.
The main dircction af the retlestes 5 irected 1owards his eve (5B). They, rogether with the

T . kimg the ;
angle equal to thas fogmed by the lighl I'?-:'h:],'.lf_::r:.ﬂln:: seflecied bight rays from the asmaspheric umbrella and those
CHIE A iy ot fram the pan, are the reason an chserver can see the ground

E Ml d F.|:||'.:- T
. ' , pEBAIE, . : i ¥ In mafmal sushipht,
ey |||d1'.l'.|'|ldl FTORH: Waadain 1I.'|I.IiiIJ'I'!|I:I!:|'I|IE!,un_ = IE'I-'" G imatkcr 'I.'.'l'.r-:u- ht

. E [ thas cay
I_.II...rII.'}:'? 'I-.“: 'i]'ul'lul'-'l""" cfd s '||.|r|:].'.|. I II“I'. 'lul. I'illllllrlll.l.!:_
faces is capible of re flectang Eighe rays in 3 S

fepent direcrions.

Ei':rl:f --r:il-' _!IHE:Er.r-;-rfnd-:rrd if the ilhusion of reality is i
e, I
e I-;;h: :Hr]:,nwund understanding of the has;.

5T The ground magnited ‘ IPEmL 6f I."“'l'l'-l-ll'l'lll:nl:ﬂ hzlﬁnl 15 cne of the |'|'|l'.'l'!||: il'!'||!q_||1:|-|“
0 of th Waledge for sudenes, i !

J pl ::'"LE_',I:.. Edres *IF_II|1.. CRER OF praphics the i I pPEctive

OIRECT LIGHT RA&YS i (;j OF REFLE: The Baregaing indoemanion is insendog @ 0 STICET.

=ad THE UM a3 & direction [ar

i e Sue ratkier than 3 catabagae of chhects for
comsiderable value i
Other areas af spy dy
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61 A rercened Cuhes

18 this -.'_|1'|F-|i_'|.I||'-.' s exammined it will be seen that wime ol

% -._||r|:_||_r|| e o ol II'.l_l.ll .1'.'I|I RENE AR ERIN '-|'|J-.:r &]
- alen casts a shadow om the ground plane and, 15

£ il i
r:ﬂ'F-t'I:El'-il.'-h"- ghadow s im the opposite direcnion eo the bg
cource. To understand how the sarfaces in *hade and wa-
I'I.'.'!|'I.||' sk I-"I' Tt:ll-ll:li'-ll ] rr”:l-__r ‘_I:l.' ||||-.|||rI fil Ii'JII!:.. 1L LK
aecessary to underssand if ard hiew theey will be sifecoed by
L - oyt
ri.'ll'l.'-..'l.'li |I=',|I| TAYE [ Am that 11 b DECEys Ay D0 X EEIN Nk
conditions under which che pube ks being vicwed,

AHOSHERC.

Ehrnl:-.-[:l-rl BNl

. III
[he locill ; i
Wit illustrated in (67 |.-aI:-rl|1 [t QUF" ey 10 :|LI a
o T ) jr ok AEEET il 7
g% 18 Ihi .lI"|r.|:||= Pl he 18 '-h 1 III “III ol LL IIF‘ L 118
(g | "-"rl"':" T VI riical ¥t 'i_‘.ll-."l pays I o L
(T L= [Ta=mpll. e = =
“”IT r|'.|'| & -.Ili_'l | 1

abade il panlY oar (hEY have
l.'.I"-I-Ir‘|I|I:."':1 I-I can o yeen 1D
ik | CRETES

F g e
dhade and shadow

DEGERVER

In this diagram (63) the refleceed light rays from the
atroospheric umbrella are shown with thar dareet reflec
tioas, pone of whick is dicecied sowards dhe ohserver™s cve.
Thos hghs rays from the abmosphenc umbredla thas do
steike the surizes in shade are directed to the ground plane
andd arc of hmle wae 10 the illustrated observer. Those thar

wnke the shadow on the homeontal groand plane are
reflected back up inim e #uy amd are of B0 value 1o this

OSSEMVER,

E'E-.:nmmnhc-fr!nhu U thade area of an obyecr, seeny
'l'-"':lllrll.llml-'ﬂ'z'lilll-ﬂlllﬂlll‘ln..l'- a Tnitle Lighter in value than the
veadow ares, The reason fos thia is that the thade ares T

Teceving more reflecred I & whick is d!
BMerver's eye, than iy mbl:h:.:;..:, Jr'r::llrmﬁj back 10 the

exted gt refleg; The source of this
rt"_.ﬂlf;.‘m. 1HH1 Irl.HTl. |E'! ‘hll.h kica 18 .‘11".““ m fh"




UBSERVER

B FLpflae s A0 B
Lot e ST

SHADCW

H'!" |'-'|Il-"-'l=":|:|.|=f||,:.'||: ravs froem the armosphens embrella
it can be seen how cthose striking the hosizontal shadow aeea
are almost all reflected back up into the sky, so that they an
'I-'I|'|'J.1||_- useless to the observer [Gd). Whilst it i tred thae
some few lighr rxys will he direcred from the shadow area
rowards che abserver [otherase it would ook ¢omp encly
Black o ham), they &n¢ very few and 3o ke 5o @ very dark
valoe, Because the shade arca is a vermcal plase, the light
rays from the .I'.rllnl.r-|1|'r|.. wmbrella will wrike 1l J'-"JL L
directed downwards to the ground plise and Enom e
hack up ineo the sky. Thas is of little valoe to the observer

- —— gl
However, somee of the light rays mom the air=cn

'R} - I
- 5 R i

I-.'rl.-'l.-.l Ill:r" 1 |!||- ?,rll'"rlij I-_'-I-“ld |:I|i_'||!||l.l.! ¥l I:r.l:l_l‘.-lllll-
-:|'-.'I-\:||.|||.-.'-|1l.r|"--rl KT I

into the shade area and from th : | e dhan

cases the shade area to appear a et UBhEE ¥ .-'.J._-.I-'.I ¢ A0
= o 1

the horizontal shadoew ares, The aczual vals n- kb rags

wath the elfectiveness il |I|'-'""":"rll_:::hrl|cr.l;::;.l|.q..|lu fgg=t
i Lo o= R L e

which wrrike the shade arca bus 087 ¢ ihe shasdc andd

[ |
rays direcred oo the chseryes § €75
will appcas

ihe lighes

That bk Ional pattarr

Fu.m_ll'u:- precedng informazion it ix IBle ra ihow
::I:Ju-mg of 2 cobe and ity shadow rhe relaticashyp q-i'mﬂ11:
l‘.WF-I':*.I'I- onal valoes of the sorfaee wieny by an oh
3 "'ﬁli:'l_l'h' Icteal cube (65, Under normal |:-|1r|.-:i".l'=rlll“r
e ol e n bt will e he ightet v
i ' Vermaal I 1
uﬂ!tﬂ'i:"'-ﬂ i |1rh'u|_:m|=l Fj:g: i light will ke

""'J“'“"-"E'l'llilﬂﬂ:lg-m

e et o
d"“"h'--huh g NE bwe "'d'd'lll:-n.:l ﬁrl.'-q willy T —
S P ';;;Eﬂ':lt T .,_.nal._m'::mt}' loungd oy

I 3 WLy q““h'l'm €1

Slofg g TEMieg) Surface

4 Tha bssic tonal paner™




EEERVER

85 An chinenvar kgl
al
e Lndhérsice of an .-.E'E|

&7 The urderside & Bghia
Shan tha vameal plans

€8 Shhadow on the verlcal

£

The abserver loakimp
F'I-1 ne h-*l Wil 8¢ ghae -..|||
|.|'_'|'| rays from the L
|'-::-.'|.I'I:l!1r.'|| P_-'l:ll_'lln.'l :II.'||'|:_|: '-""'l'-'ljl'll.1l1|r "l:i':l { thes alt -: :

are reflected to its underside and then 4
COFEIVEr 'S OyE.

db 18 undersids oF & b
, = 1 LLEE
RE &% a very eff Larteci

L IR A (ke

Because of its posicion, the udsrsd: ot f efpcs
" 2 [ | WEEF
reflecior than 1he vemical plane seenin shacc s o] wrill, Ehere
i |
fore, appsar slightly lighser (67

L
=

]
I Ao .|.I|I B gt ]
The shadow an the vermical suztls aop bECIE

4| suiF
|I-.r I|||I'I|'""|.I
in valug than the shadow on diew o the s

b ki i
i can redlect maore light (68], Thes o reflects b P
isce ix msually in such 2 I“:"'I'_""' o .....Irl'..c' wermicl 2V
- Irman = .
rpwards tlse observer & £5C 4 b darier i vaho
gaC in shuade; s ik will be #lig

| o
g L L
L

FeniC umbrella, which uel . o

Allof the comditises discussed so far have ':1-::: J:."F|v=c'l1_l:ll"_'
I|||.'. dl:-.-.-r-.l':ll':'g: The objedt 1% 20w under condif T
sineen writh 3 light soarce bocated behimd the obasrver AN g
hit lefr. Shade arcas _.:._-|-|.-u:Iu.-.1.'|rl-.5Il'lt‘|ll1'-'"|""F'1r-'1'|"" i
shawn, (The line of separation is the line berween planes
el i |IE|'II and Ehi&L 30Cn shade.] This carchal identifs-
cation of the linc of pEpAEAaN 1 A exiremely Immparasi
l:,;r..-.-.hi.:h in nfeen |FIIIFI'l'l.‘lﬂ'I By the inex I'"'r'-'m':':"" CH :-"1"'1l|
umeoetance i the idenncation of the light, shade and sha-
dow arcas, because each muat be rendered msing its correct
value, six thar the changes of directian af the planes will snll
be sweenn ihe shade and shadaw areas as ikey appear in reals
iry.

In thers diagram of vakeos (the tonal pagesa), cach surbace
kas hrer allocaicd a mamber fram 1 10 & b andicabe the fira-
danon feom the lightest 1o the darkess value

l The bonrontal suafacr seon i bght is the lighset valus,
2 The vereical sucfacs seen in light.

1 The horeontal surface (undersadc] seem in shade,

4 The vemical sstface scem in shade.

§ The verical sarface soom im shadiow,

h mmlrﬂl::!.l:uh-_‘t scen i shadow i the darkcess value

T svoid posuble confusion e b
! § uld be strensed thar the
nlll;:l--rn used fur r'r...- valuc sdencification imdicase aily the
oroer of darkmei of che sugfaces and dao not indscabte the

viduy eclatcd 1o the v '
the valus > g
ater feex . £8. scale, whach will be inarosd ijeed

a0 A dagram of values

m |
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One seatic plane offers no illusion of a third dimengon
B |H|_5|.'|::.In|.! static plane is added, provided it is carefull
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pmemediate mrodiction of the illasion of 2 third dissension
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::.nrnr.-l:-: a vertical dynamic panel, if r1,:I___,"|n__.Ir__"m'_ .;
ance, will produsce a convingmng illesion of 3 thisd J-—:-r
s1of [33). The same can be said of the harizantal dvaas
F|-|I1I'.'|- From chis i skaald be .'||'-'..'J||.|_|:, tharif a -:":.'...-l:.lr.l. :
madg IiF"-'Ilfljj'l'l:ll'm{ planes tarrounded by Liney -.-.'.-:_'- .-'.

I'_Jl'l ED I:hlu' I:'i'i:-l: -|_'|j1l:||.'.1| |,|l,l|.'-|II rh; r._-.u_rl.d_":__.n.. ::_Il I-I-Il
r1.I'II|'|-r|. of 4 Ih”'idlm':n'“”" can ke effectively lad. Homover
r|'|1! 15 IJﬂI:r | |.|;_|u|1.;||1=|r_|n anid '-'-h'llﬂ T I.'J-!'I kel iy .I:_.r__..
degree o create the dlusion of a third dimenwan, 3 lie
'j"“"-tnl;: of an ahject can seldom maval the illusion creansd
when the ¥LITsE Jire |:|F-11--'lr-_g is correcily rendered
¥ o line dra wing of an shiect or vaew which is co be the

I:!II of a r-:mil.-r_in,g can be considered camplete unleis the
shadow "‘h;'F"h' Fire she chosen lighr soiarce have been cor-
rectly comitrucied on ir,

E'-!.‘CJ uEe ot 1% knavwr thae l1ghe rays from the sun pravel =
“""’.Hh: F'-I"-'"'!l ||J'|¢"||. '-'.1ni:.F:|r..|; poimeE can be locand za a
Pefspeenve construction for the asral light rays and ther
Plans, bash of which are necessary for the shadow shage
CONSiruCHen in perspeciive, Shown here (94) is the basic
’hi'i'-"" COMREFucisom for 3 cube where che |||:l_|1| siarce [Ehe
sun is behind the ohserver and po his lefe. In (98] the shadow
{@E::}E:EEE:?PHN. This proccss i explaincd fully in
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Once the
zmpl shadsw shape for ag ok ecT, 3 cube |
h Ii'_l: |"'.:|'I:i_l, has been COnstTuSied m I:| "r-.|:-.|._;. "I' |
::' © "ine of scparation on thie abyecy, .'.'rfl-ln-,- rll B
Ine o HF—:“U':I‘.'II'I 1% the line an am 'i.ll'lll'l.' I;.' .Il-l._l -.J-l--il!'l:
PArLs seen in light from those seen in sh.u:]r"T"l;i-:'h:-'ll'-
:FII'.'in-:-n 61 .rhm- sube seen ”"'j“'|-"-='='-'lr!-i::uln-.lu.:,'-i:-:l-:..'ir:l_
Ih;;rpm':d'"-!'l shadew comstraction divides r :.:._:_I.';'_I
h dﬁr LTk rh-.j"' EFIrI_'f j.!]rﬂi_"_-,:1 are . I-__I_I"r -"||J thees 1ré in
3 - _:_'!_IEx']"""l"':"""_ will show shat che outling of the .
Ow shiape of an objecy i, in face, che shadow of &5 lise of
‘cparation. If .I:r'“'- na ather reasom, this fact aloee would
m"'"hp.'d""“'-'ﬁ'_‘"""""l'" af the kine af separation on 2= abea
iﬂ:;mm:ul s¢op in ghe proepararion ol a drawing for render,
!"'r'rf"d”mE“ 1% exnagrrmal thy shads and shadow a0
“:L-tl:" J'i'l?'“":if'd-. clea I'I:- d'jﬁrjllﬁuj-.hn.'l arnd |.|:r|-r-.!|: PETl
dered, so it is worth repeating ikeir definieinns: “Shade exiin
when i_aurl"::-rl": Tarmed away from a light source” and b
daw exises when an opague objrcr is placed between  ligh
source and 3 surface on wheeh r|1r|||:L|1'. '.1..'.-:||||n|:-r|||Ji::-'”"
'.'il:u-:lznr::_:r.r ddvised ro do all prepasaary work 14 1 e
cormcs powsible and to develop a logical system of sequosic
of work procedures for preparing a drawsng for I'I.'I'ri!'.'-'"":E
such a logecal system will save gime asd poaaibly ooy
errors when wnrl:l'ng||1 the commercial workd. )
Suhstantial eracimg paper (115 gimn +) s pecommendol

for all spective conscructions char are 1o fooms the Baks
fﬂrr:nr r

_ rings. There arc a number of very goeod reasons 100
this, moe ehe Least of which is thae it s fairly inexpensie
when compared with artber papers, Other reasons will
become obwicous as the principles of rondemng are deve-

 When the perspective constriction af the ohject is fis
ished, wath ies shadow 'I]:.ijl-n. |;-|,|-|'|1p|'|_'||_-.|] il the [ l}-rH:l'"
araren identified ehe :i.r.'lwmﬂ;l'l. ready so B pranaferred 10
the fimal sheer of paypeer, bixird ar canvas for the rendenng 00
made i any medium er sechnigue, Gnly che very i
perienced or the very urwise weald sven candider rendening
a comscrustion drawing wich all of s srnecoural Mo, dens-
ifying marks, correcied mesiakes and grubby marks.

N

the rendening, the pro-

|]-¢i|.|_-;|d1' u-nt1|t:rqllirl!mE|lli'iﬂf : .
cess of eransberring the comstruciian drawing on to the final

£ is 0o be vsed bor

caeface varics. For cxample, if tracing pa
the rendening, the final sheet <an be laid ever ihye SENAATUIC

fixed so that it canot move (97). The Anal

tion sheet and !
drawing cam then be traced and the rendering developed
aver the asiginal constracgiom.

It the fisal rendiering 16 1o be an ome of the man '

: ¥ drawi
Fapers, a higherable can be wsed BOT & process simil:rmlhr;ﬁ
mied far tracing paper, The eriginal rawing 15 fixed o che
light table and the Fawing paper is fised over ic (98], 5o thae
the Nines cam be traced on to the finad theet

97 The dimcl tracing
malhod.
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Fach dinamic sarface of the onbe !F'Ii:l-'l f‘* the <'l"l5:'r";-'
ul : ' . i s, 40 the three
The introductian af aem; sphenc effect o the s at a differesn anghe b his centre line of vis R Sf
the cube cagn each tone 1o be slighely medied & aerfaces appear o reeede at different rates. Because af t | )
Ik Tiid Tdoi | v 1 = ] '
the surfaces recede feam the abeercer. This reass dhas - each will have a shightly 'J"r‘-'"?" amount o8 greying of e
clmsesy part of o S1krfa e o5 seem aF ioe prst sl ; pene of ies sorface. Here (105 the decramoes are Qampara-
. L . e ] L n Mgl = | n "’ g - r e
and also that the arez of grestes comtrsd ol e ervely small and therefare the differersces in the rate af grey
L] ol E L LT a5 Wl KT | = ¥ s
these surfaces meet (103 Jl-l.'ll--ll . mg will B very small. Though this poang k5 anly a mmar one,
Ihis . : e ) Lot o R o il is masde hecauae many |n|_--.;|;|-|_-r|m|.-;|l||.-nd.-:|:-.'rs LXARgErate
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nl- a :-.I. 5 Cag |-i|. |.|-.-r.-..|l.'-.-.'-l Ol e " e nn A warfass in dhade i aften thown as a lighter value than
- » . . 0 e Sl | 2 2
": L saskm Ay L ) e the furthesr value of a side seen an light, Under reoemal cone
" o Furfaces "":Ill b "‘='-;'~'-'-|- Paceraty, L ITSE 0 ditzeas, ina cube of the size shown here, this is impassible. 1F
-5 9 n ] 5 IS I E Treiiar ! = i
recede inte the diskanee the nearer 1o IRUE B P the .||||||_|:||1|1|:||-.: eftect 15 andersmood it shimild be obviogs
will Became uneil ubtimarely all will hecoms o that the neutrabming eflect om any susrface seen in light coulsd
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exremnd to grear disrances froms the “'!"‘:'":"I:_""'“'._":'J"__ tvedeed.
il : 1 i rI "[TE TAUSE |-.|_ '_I r.'_. &lIE ;M ! "_ ..
rill:ru fII"."'-: o d "..'j".. ']"I T I: £l C IIII:."_I'-."l"I-.'::':' =1H uq‘;rt;:m
1NEE INE SOT ] Eh 11 [ ol H R, - i ""!Mllll!l |
flae rames, To do so would imply tha ihey ""I' o i
L ] o - III T g
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in the drawing. The atmosphenc efhet 55 I-Ih. © Loamn
ro be seen, bur it should not be so obimous TIEEE
the rendering,
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In the correc Iflerpretntion nf ehe armeaphons sHee e J Ot BB
the cube, the maximum coeazrase on the drvwing »
eween the nearest part of the sadow Cl
the plane in light an which the shadow is cast ([ E0T
Ha=ii .|F-||._'|| baws czmabhieh dhat conibd isis 1t
distance feaen the ohserver's ove InEne1se
redyiced cantrase herween the distant thadow ssd @ 3=
ent lit area, the pround plane must be rendered @
phenc clioc o reldie The fuss o il © .
words, ammospheric elfect must e 'i'l_'l:'::: :':' i
110 Dark gray on Bghl gray

witlim the [ICMIIT Arcd, HOL Just sonic we ks : &
micmiber this, ror i can abien make the QG esE . I.-
o arul had I'I.III.'l.'I'I"I!.:I-_ e "I.l - : i
used 88 Hustrate the basic poERies i1 ghiri s --:- :
This fendering s compicted wath the TR
i =l e |'-.1|.'|-:|.::-.-||-'-|| plane bo P :
mast distant parts of the oabe ani the ¢ 2
background 10 comjuncion -:-.||'1 Ihl -.Ilu.-.l'ljl--nl.
helps greatly ro indrease ehe asion af dis

ETHES ¢

I||l.|' '_I' ¢ Lo |-'-:":.:
gohgroens.
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108 A randering of A cuf
h & in abiervahble Eacr, sugrported by research, ehat the
-.--.Il_- % Aracied by swong comrass, eg hlack on whine,
wiite oo black, black on Wellow, red con whate, whine on red,
|'.:l'-'-.-|! on white, The maximam conorxet i black an whibe
i 1s normally wsed foc the prefited text in books anil
PEWIPAHIE Because experienoe has thawn that such a P C-
liee makes Prine casisy oo I-r-'-J.
: i, foor px imgle, medium groy om a shighsly lighrer grey
ml::'":-;l'.';d |I1'I'I:I, the _i:r:-n'.‘.u-.l worlld Be preatly reduced,
I mate Sathoah e dldlerencisie |II:I:I.I.'-.|.'||.|:'.'I =i -.
Ered !hl: I':JIL:P_I'IIIJ|:I.'|.T|"I:' Imem ke |.‘|||!|::|.-.-.| |||_-|_;|.;|:.|_-|.r|:"r|-

| i3 &

o ground plaid Erase haswe o4 2
: o thic rendercd B g avcther - SRR impacts afi the human eve § !

. {ipy here ¢ O i pendused o knows and d p 2 ks Eecm
eyt et e Iﬁ‘l:lpr::-l. of & thipd desiss Sroe 1N AR ARS praghics hor many centaries
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A5 Western art has developed from the pabacoks
1 | 1 1), so has C OracticeE ol -.|r.l'|'-!'|..: LA Ay F b
FEPOITANE pams of a peciare (che cencre of inrense] by giea
M MAXumyums COpLrasss i those pams, Suadenis ars e
-'ll:L-'lI e examune Dlorer's The Fosar Morsemies
qll"!':u'l.'L'lI'l g {1120 and other mastarmooss of Weslern 221 ba
eanfrm thiz Fact for themichvern. The abseevant studser will
e that ocher devices Bave alia Been vdcd 10 deyw 2imemn
b the mpomane pans of the pictere, bar comerasi o of
man cancefn here, The compicnt Agrisl knimws
myust build TR A IFLETY SN ErasE i ||||_'...-|'!||.'l"ll"'l-"- :
prciure and thai the oiber contrases enuse ke costralel W
eheEy o Al SOMPELE Wewlh Fhe maen Senere ol sl

The student is reminded of the Basic princaples of dewgn
or composition, though a fall discusson ol them o eulse=
the scope of thizs book. Theee prinaplc ane: Proportios,
Rhythm, Unity and Dominance, Balanes, Harmeany s
S'I.-I1rl-:|':|.-|| : CIMTTARE

Spame auekoriries -.|'-||I umiey and dommanoe, 2
mony and sclection inco separate mnits bur, whether the
basic prenciples are conmdered as six or esght wmils, C30

Leiian
the same basie adeas ase |_-_-._|-|.:-.-.._-|_| In any valid Scugns

w hether fwo-dimensional or three<imensional, thess @
|.'I|.'l||.". st be sansfhed, Because of che impornanse ol “:!':
basic princapies ot deugn (composibon), shadcmts should
study them in conjumction with (heir ather studics i ar,
desigi i H_-._-||-||||._.._._.;.|||_||:_|_||J-.J'l..:._'rl.l'.l'..:l_'.n||n|||||.. AT ik

graphics ane developed ssmultancously. Everything shou
be uied o comiribube to the feal purpase of che praphs rop
FERenTatnn, which is to commianicarne an imsage oven 18 05

Imags 1 ghuat of an 1ded
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= O gale Sl iluseon of &
Tord dimanian, wheh can
B subdund or @xagger
A B3 e

e

I:.|:.¢r|rr_'|._|-._ '."".'.-l'.'li im aroord INCE Sahs !l_l-.:_ i
Cin be weed ag Com podatmanal clemeras, bur wirk
LEXL O picronad fepresencanan rhis 15 ane af the
cale and eompiexy peohloms @ be faccd o
-."-]1'-'" LNk !'r-..ll:-.-.' or 85 <y !r||-_ ML B0 5
l'-'hil-'l-l"-llr '-Ilrl'.l-.'r- if I'l'I.Il 0an oG Gng '||'|||.' II:.I!-
fure ared as @ whole. By om NIEAlnE COErass, e e
insportancd of varrdus chraeney 2okl thear diafande fror
ohsarver cas be cdkah])shed

.rhl'-ll.lll'llll.'lllllﬁ ||1 ||_-|||.--. _|||||||.:|. '||'||:. .|I|!|I.' Cuesd
o comErasts for ios illusion of the third démengion. In dccod
zneg with the prancaples af design, the grealci oonmml
in the arca of ibe conere of inrepesr and thry oxrablish the |
CHeGm Ol the varfaces 1n chis ares 1m refapon oo the Ty ED
All of the other swrfaces, heCaiise off thiad Vafus esgne J
eenkract, rake Up iBar positiona relative eo e puel a0 B
Eahlshed im the area af the centre of igdereil. SEinirmam @
i maide of |_||||-.:-|||._|||_|| Fl.:rl.r;.l_"“.- J_-.I |.||_|._|. T LR
nniy with che MEESE FASTSE IR SrREdhing a8 Sirsig il psaces ol 4
thard demension beanip the cnnirl el ool rangs.

J'r-:'ll: ”'llll |."-..I|'-|||||_-|I Lol Ilr |.:|_—-I|||-|-| [awt b Al g bt gL
el B useel e osezhlish the diszance berwoen b nbie
ver s ove amd 1he obiece, At least this could be done of the
Maxmnurm cosraseE i@ ehe deawing were used an the ¢t
"I'I'-"-I o part o an et and Al o subordinased, 9
maher wards, by sheeciisg 1B danldiil if & rondoneg the
distancs bevwean thar inereased soncrase and the observer’s
e Will B effeemively decreiasd.
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14 {oyacalin s, geres and
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readiig A T |_||-.IJ ol e
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LINE OF SEFARATION

TRus ifluscranman (1 16) shows how che light raye EOIT L
sun creabe the Bavic tomal paicern af the oypfindor, The thi-
dow cane by che eylander on ths Basc r-|_1|||:-|-|li-.rln'l hresm B
lower endi of the line of icparation &n the vermcal sursa
[he vabue relamansheps af the sunfaoes of the cylimder an
similag 1o those of the cube disosned carlier, bur wirh G08
importane difference: the wreeical surface of the ofimler
recedes from the chesrver 8 @ conetandy increadieg rald,
whereds the vertical iarince ol a cube fedadid a1 s conean
rale:

vE OF 5[ radATION

iprpar agiam ol (ha
.!l:l::llqll oo P surfaoe o
i sylinder

5 A0E

The F.r-"h'i"-"-' af the ane an the yotical '.IJI::!.!I.I.'- ek a
alinder will scccherate as the surfage recedes from the
|;|.|1l|.|;r-.|.'r..l.lt.1|1|.' F"'-:' InF F.;.:..l;r._-:_ ||||-|" increasc ai lljﬁl':'r rate
|hu-‘.:|n |;.|1.F :.-_ll'_' |_'|| ll.'llll'l.'-:l.il.'.!.

|".|||i:_i_—-||||-|&r|[|'|f rroest walus af the |-.:_|r|.-.m|1.I1r.-;-_*.1.|r-
fagr will be at the fromt (1 18], As this susface recedes Erom
e observer it will be affecied by armosghenss and become
slightly grever. The nearest pare of the vetical surface soen
|||_|_3_|'|| is adjacent ta the lme of & paranan and ||.|I;||r.|":| e
BracHi ||_-|I|.|||- mllb:-,.l_-l:" i|'| ||'I R Arca, H'I.'I..II."-': '.'r].ll"E"'-Fh'r“'-I
elfect amad the increating rare ar which this vurface recedes
from the observer, the rate of greving of the value will be
'J||.:'|'.!|:.'i|||_r|_'.|'.|_-.,! as i mnnves munsd che carve of the sugfaie.

That parr ol che ¥emizal surbace seen shade nedredt 1o
the chaprver's eve is aten mear the line of weparaton. The line
I:||-1-|!|1!|'ulll.'||||'-'|-:|-|,.|ll;|||.|||'|1||.|I: cam be describsd as the “fn
L pact of the curved surface thate this abserver e, 1.6
whecte the raie of arenosphenc greying is at als slowest, 20 3
much larger area of shade than light can be somsdered close
B his ey e Becauer o this, the _.:.|.|||_||.||||| catsed hy arenns-
pheric elfect will map commerscr a8 Ehe line of separacin a1l
did o= the partof the varface scen i lighs, The daries: valuc
will refiain more or bess constand over Ehar small, “Mlaiser’
part af the varface, Bet as ns race of receding from the obscr-
¥er's gWe imcreanes sa the rare of greying will insreare (119

ET .ﬁ.-.er-a:lliln 1-""&_ e
ghipserng oo g
;.:rl'a-m--:ﬁl'-?r"'""“"

118 A sy ol 1N
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ERAre degetion .
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haii ik
d by he Fniked genderng ks et giaeent

v the bogizontal Base planc
¢ elbect .||ll'|'-'-'l| ey W ths

In chrs wal the
-|1||||..—.'|l||-|l -.'-Ilrr:.- :
I'IIII'I I|'Irl1l I-'l'r g e T Eagi aH

|

7] alsp be subjrct 80 prrmcEphen

Aptanae Ira ehe obacrver's =""""'"".'l'_“'.- et

[srrvalvon of geality shows ihiat 1k |_||-.-.- of sfparaisn
; e 15 nos 4 hagd, -.||.'||'|'-|'|||-|'-:|;-.-. =R
ke where # sharp change 0
Fhe lise of scparatien ar

il s :--'-li.ln'-r [ | B |.'||:-
il'rrlghl_uul-l' 1l A 1L 1S 6N |I .
-1‘l:-I-.-.'-ll|'-||_-|.ul-.-.|=.'||-.|:-|||-.'n..-..] : i
the vertical surface ol s celander is a sofs difhased kine, which
15 P ged &% an Afcd of YEry cap A '-'IIJ"I"I From 'I!':hl: .
duzk (020, This area o change is fairly smail because the

vilug chamee srust be wery Arxmatic if It 1 10 prescist 3 800

|-
:
...n.'|||_;-..-J.'.1| message [121].
i e FPFPLEETEM 1 .I-.I'-::;'lﬂri!l!‘.:-" o tham
- w ke arem ol SeinCu X ASEN
I : . ik i
ELEVATION ELEVAT IOMN

PLAN PLAN

[ renderiag o8 che orlmder in (119 5 cho peaall 08 deal

condions beimg uscd and 1 o Ny rake o adSSTne ARy
eoasible addizional reflectsons which may result bram sher
obects ar surfaces, which may be lGCared 1n pHISICHINS thar
might alfect wihat i &N Mo does 1l takio mnis ESCAIIRE
'I":'-'I'""F aihsr than a vimonch, ||;_'|l' sarface on ihe Cvlinder
Uxher LY P d wurlaces wosakl rellec light rays i L abaer-

o
vor's ove in difforens ways resulting in diblerent visu il sy
apes, livespecrive ol the mats risl &4 whach ehie oylinder srighi
5 |||.|.1=. IE 15 |"_r rr'“'l:||.: i EErinii :l.'-l-'-"'"'!' ity oo |'-'|-"-rl".
am image of a evimdrical shape and thit wndicace a spedibd
i

Liirlaces syake sl amidioF o T
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122 A group of four

Cyhnders
il iy

b

i argrt

Fous <3 |||'.Jl.'|'. gaie of chem = kel lowe] of dilterenr ma:

eernals and valwes are oo heve (12X2) under different ©
concditionk. MNote that .'.II'h.'.|||.!|I ehe location of the obrer
and the light source may aler in relaton [0 Ehip fy ST,
ronal pattern and armosphone effect eemain v aliad. [Fpespess
v ot whetler the cvlhimder s white or black the relazcas2if
of the surface eofes remains the same. The darkest ! L &
valoes will Be seen in the shadow cast on the honmantal 214
planc

An excrption (o the fasegoing cenild be 3 whmc ohjeit of =
white Base plame (noc dlustrared). In that case (ks white b

plane could cause an upses eo the basic tanal pasters f 0
obscrver’s cye weee loeated where unusol reflecrions wel
allowed po inperfere with the ideal comadiEioen ked 10 eredic
e Basic tanal patoora, Obaiously, the use of a darkes vals
hase plame for a whise object waild rend to darken thr iha=
aind ahadkaw areas whereas 2 whaie base plame would jend &
lighrem theny. Anotbser varranios ceruld ocour when a blace
ohicct is plaged an a whize Base plane. Then ie would E<
s Likely thar the shadow cast by the object an that b
nlane wiald Appeas lighaer ehan the chade ares an the verte

B

cal surface

The student ix warmed that the madeheation or upset of
the hasic tomal paciern by the introduction of speaal cen-
ditions e st destroy 185 validizy. In [123] the obscryver &
bwated wo thar he sees no vertical surfdses 1N It
Olbwiously it is paswhle 1o change the basic tonal patrem of
these evlinders or amy other obgeot by cansrling the rellec-
bz af light rays. I some cases thas 1 necessagy bt e i nod
something which skoubd ke arrempied hy the incxperen<ed,
In PRt the basic somal RaLTern is st an ahsolaig, oE is i
'-l-'lF|'|I:I|1|r|1 which muss b Fiﬂ.l'-":l' adhercd vo at All pirses
IFTELRELTivE r.lr'll.'-l:-I.I.II sets of sandmaons, [§ 1 exactly what il
i claimed to be, 2 hasss for the porcrayal of form. Onee the
.b-"'-": il paticen x filasnered, sbudents S/ Expervment
with ¢ s develog it 1m thair imam -.r:-c-.:i,ﬂ FCA | LSTE TENES, It
this is dane within the confings of basic ogrical laws and the
frasons for any vamanos are cesrly exprotied I Che pacs
Ioral Fepresenialinm, thi resalt showald be succciiful

123 T rersdpred
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the probloms of remdenng glass arc indecascd.  ¥Whalsi

r'!.'.-.:l-'. I:_.llll T D FLARy], IKE WMPSrTaEcn 1s redused
ind trarnparency ar the lack of 1t becomes the main element
il ll = Vikddd Mmessags |'_: -|-||-||_| s AR HIN ander |.-I.-"'|'
tond:finns | SOSTT R ETHIEE _I|'!|._- 1 el al the almnss
RAITPECT | 10 O] e R "_||__-|-'_ ||'|.'.|I irk comizasis of ::'_'
:-;" veen i 1l £ i = |-|||-||.- g 1hare VIETEnE o nrraans
=t detumgd o e renderer. dse problems of pedus ng a
NARACSUEY TEMEErinE &M BEray EEET I'".'-.I .':Ill WiETsE MR
or carned it i a very anhtle MARRSF 18 SEBacve & vali
Posule. The sflustraton shosws & cvhinder sendered under dhe
T |--.._:--_-.! Te LRI, |.||;'|--| AL |||_ ||_:||__|__-.
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Haris Holbein
Youngers 1532 parrait of
izecrg (hisze (abowe)
=N0WS Fes mastedy
rendacing of a glass vase

i swahpect
. v e 2N |'|I.". Ko
The coie 153 slightl .-.-.._-.r-.-l-.-'--'-"' heipe an

] e sriade sl 1 S
. wifilch 4% 16h il ’ I e erina 1

der 1Na | 178h, In mary ways the it ..|-.I : |
||._:._r |' I":I|.|II LTih Sl MpEAas
ke lyne ol a8par:

righs anghes (G i% £1 :

e it Bimikag ro that af 3 Y L s
- = RLL ||--|-: .|I'-.| e, [ AENied i
1 the LaTTales 26 <)

atioe

| 78 Tha Bashc lons YL
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il shade, ansd shagky

A simple analysis of she o e e [ L5
sl PITLEL AT L b

j [each BEN-YLs . s
arcas v tha gt A shade nsifaces Ape LM ne
= conel s oo haaFizemtal suriace an

e B I' -

b
dir. sxccpd that 1hw
i 1l =i l.:fll..ll .'I"l.I £l

[he ability to deaw glass ar any other material or gesist
1§ very much dependont on keowing what e draw. THE
I'I""""--II drawing skalls, thowgh inspartant, &8 HOE PECs
srily play a decisive robe it the procoss, hui By the TiErs mmet
'-l-ll!fl||'l||l'||'||l.'|||.-|ri."-| Il'f I'l"I'-'-IL'-.IH-.' F whad !"'II'-I'-'- ._|:|_-_
have ales acquired suthoem ok il er &xpress thars knowledis
nictanally.
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the l-_"-|l!;ll.4::'. Ihe light ravs can mrave] fursh

||l_'l|_.=' h '|.:1r‘|||'_|: fUFMEST B=an i _:__- i Troa

results ina BPEASET drea of rhe vostacr borpwer 1l

m shade, The plam /130) shams the line af drmieisne i o 1 el e =spsrn
b i [he remdering of the cone follows very -.I.-:-.:r;?lll": F‘"-thE
el 1M s oyt I:._'i_'-._:ll.'.. i r ]33 . 1"1.: Vg r '|l|'.F: s 5 |s.. L, % .h

mearesi 1o e

and ehadow arcas wmall] Beg spes) 1R rhe areas |
orserees d eve and 13 ther 2reks Fecede thof Va50es vl tawd

ms reezralize. The Enc of scparamon will again be a daffused
arca of VETY -;|u|-..]l: value .:|"-I.-'|E:-l: brom dark o |IE'J"-‘| rarher

than & sharp hee.

Cone and che shadow cadz o
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Ca sty 133) Any hanavatal et 0T
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.'I'T" 'H CIrLt |:|Jﬂ'ﬂ|||f munhr-l_r-. 1.

f ehee cuirvel sarface o palutias
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o 'I'E:r' sl dranos over 4"‘*"’”"_11“#{"1“"“-"“;" r i
11
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e i A0 % chat phe -..'..u|u-.|- P (W
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madc Fhe fight rad™

il el e casaly throagh that part of the cone which

by strike BN directly tham thase parls af the surface
sahich fedm 2CUDE ariples 1o ke -.|-rr-'.I:u'|I'.l.lfl!|'-l'|l|-'-|'" rays. As
g resnlt, Ehe shadow ¢as By the cone will haveé 3 darkefr oWwberT
edme which ;.'_I'ﬁ;]uJ"'r besames lIghier rpwards the muddle

1147, This phenomenaon &30 bse seen when @ drinking glass

i placod in vanlight.

Light rays ¢an sravel through a ghass
ehan ihey san pass chrough 184 edpes (136]. Limple exXpert-
ment will shonw thar ix 1s casier 1o ¥ through glass when the
b emenry, cenore lise of vision 15 2t O AEAT A right anghe io
fsf fUrtacc af 1he :.'_!.|-- than whién hit Centre lisie r.:' Visicn
inrms an angle of say five of ten degaees 10 the surface of the

1
h'l'-

oy 1| rf.1-: = ImEnE |:'.|'-.-|:|

138 Tha | r'-!nﬂllrJ'liﬂd-u

s Aoy s nRUNG
P'.:i!-'! demonstrabes that
sghk 1§ sy Mmore wasly
AU tFwi caniral suridce
arpa ol tha glads than
[hipugh h Fedas.
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:.'i-'l-'"-"'-""'“h“':lme: ;.-:I:r.:; prctorial peprosel

1
thhﬂnhirfﬁlilhauht basis of kat is knawn

; . and render W b
. It r!_,.:rnl.'TII: abality 109 Qe his way advanmagEe &an be
"“. e, palHm “wilh- what i.'l- wei B -||1 I'_I . |'r|;-1T I'ﬂr-'ll ;|_'||LI:|I'|I.-I1-1'|':-
Il-_._':'r""'--._-l:-... !El:d'l'lr':_l he l:_fr:l'l'l'l"'"‘p"l il :l.illl:;lul::.ljl:r1|.'||:"'f".'-"“dituln5'
AN ] S e the objeot 16 NOASCC 139 A ling drawing o1 &
-:l'._. .____._.'_.-.__.- il Farg pnd I5 shadow.
-~ ':____ "
T 5 .,
Y i

Lhig principle s valid norondy for cones 1= :
for all I-'I"I'.I""'“:"l':""' U Ezen, i can b said || it : =t .
15 fairly easy if the Cransparen<y amd redleg Rl
Elasi surface are understood and care is uied i n
ahjegt T der is a sphefs

T ot il of all g 5 e .1 b

hecause it 15 one complex, dynamac s e
secedes i all dimecticins Bom the observer, s ihs 3
bapan of values b oMLl

Bocause the surtace al a theet of glass s highly reflscrive, iy
will reflect light from the aemasphenc umbeella in the des:
tion of the observer's eve and thereby rediace hic abedin s

) " y : lered with grac
penctrate visuzlly the sheet of plass (1370, Thersdnre iF cha faece mvst be rem Bracdl _
g i gt E icate 1t rounsdniess egually bn e Il:"'l'r'l“d shade areds

part ot the remdering seen throagh the glass & reduocd
conirast and value in comparison with the area seen wibos 830 i OF EEPARATION 140 The basic 1oRAl panee
the al: k ; T T Tl T ulME of A sphang.
E pAass, Inc resulp will |.; .i-._l.-||'.|...|..,_||.-- =R {
EJ.‘I'.:. [138]. In & sensc, .|r.|:.' thar -r.!_l;:-. al the ket af plia
have been drawn and the reer of the illeson is o red i
Ill.'l1'i]|'.'IiI'I|;l_ the i lj_:l:'l_lr'll.'hj: 1% ST I'|||||._.'_.' it amd 1 he neiie
Enomn on 1S surface. Morc simply, the rendenng of glass 18 o
so much a matter of bong able to draw or rendes the ma
: : i RS T
terial itsclf as of correctly Imtarpretiag it ababity mo eI
hg.h: and what s sieen th r-||-:||.:|1 Fi

i
et
e L

- s il }

n af 1his sphere 11400 the lime 0f

separation and the shadow imdscate that thye light saur<e i 00
the lefs and behimd the abgect. Bocause ghe light rays trom
the sun are parallel, the fine of scparation mus be ak aght

arrghes o them and will divide the sphere exaaly in halves,
(This is explasned hally an Cremtiee Perspectned,) With the

light svurce eatablished, (o is pondibile 19 hrcans the it
i light and that seen in shade and then the parts in fighe il

‘heade which aze nearcst en the oheeTver s €FC

In the basic tomal patcr

L1 E
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- Lile it
5 Hh'll? ||'I.|| . : .
\\-. o urfacs 15 receding 2t A0 ingreasing raie.

xr, 143 A lirisined rendefing ol
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] in shade reocue from gl alREIVET &

1d1 & dipmeamn %
al an oy

-E-E_'-l.-:-rl..i:- ‘) |'|:!I.:'| [-i".".'.'”"'-' thie ohaerys r's aws Lai
Sohens (Exle plovaten) the arcas in light and sha ||_I ,.,..l;l. I.:- EPOVE e 3
§asd il IE BT

1I.r.'.-'_|'|.'|.'|'|||'l" =i |
| |__|||||._|-I-||I L B
the rnddle : IC EOfP O TR Sphere ramner o
-
1"|='I e QO map ol
S L
LINE OF SERR AT e A
i The ling of scparati om a sprhere 1 10 rcalicy a soit dif-

fuscd line which is rendered as an arca of ¥ery quack change
Erom light 1o dark, However, in the rapidly receding ouser
area o ehe sphere ween hy 1he qlrperece b lipse ©if acpagaiion
becoeres 2imonst ||'|1|.'-:.I:-'-i|.‘-'|-: ers idennify. The shadaw can B4
the sphvere will be she daskeest valuc o the drawing. Fhis
I'l.'rrr|rr|||:.:_-;|_-'||].'. shaw how the dagker whh gy S 1 S0 | LETE
ries with the fradanos 6n che surface of the sphare inereases
the llusicm of a cherd dignenglom and rovandness on tht
wpihcre, LIne dangs when drasang and cemrderinp, sphercs
H A allowing she Grigin ol ponpour lines vo remalf = vali
chanpes ea the surfacc, B emeenber Uhiat these CoRIOEE lieves
xre only gaidcs biir pendenog and the fipashed susiace 'I!u!'l
appear smoth and withauk Ay sudden changdes iaf wvalies
Ancther poant worth monbnlamnk . ghat the lighfess pars o
the varface of a splerc 50€m 14 ligha showtd pot bo @ -.:-.-'nu_r
] with ';Iniﬂl ,_._|_|H|-_.I'|-“_-._I_||u|,_|- suith & ypos will ereals Ine ki

The surface of a sphere s complerely dymnamsc, .G 1 lusicm af a hiole pacher chan a light part af the sudfags, Bvery
recedes in all direcrions from e ahgerver's ye, W d o pare of the susface sheoruild be repsdered as a dynamic plant,
pram of i "average contours” ¢3n be usefal a1 3 guidc iz 1he lar amy arca whish doés not have gradation o value ."'";"
pradaans of the surface rames | 142 censd |;|j- 5.|_;.|_||| ke s masath poy e nesd 0 ‘.|I|'-l.'-I|.'||:i.'.||'.-.‘| the il-

lusiesn of the sphert
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Eiach of these four spheres (144} 55 af 2 differers man

or value bt seen under the same lighting conditions, Ineads
case the hrst concern of the renderer must be to izdicite 1be

N Sy : :
spherical shape, because withouwt this there is lifthe posi

Aremping bo cxpress a specthic marerial; the basic shage ol

the object must be evidenr before another aspect o
‘.-IJ-..'-.'-:"-'.IEu“g- |||‘,|:-:||,:||:-.|.'|,:'. This && VETY MA ch g cae

aillerTi ||‘.: ng ix= .--r.-ldrr _;;|.|'.'-. '-.|||:-r.-|.'-..

[rark and light bascs and backgrounds have been II“J-.:-
these illusiratsens (145} and, ax may B exproied, thi ,:
ample with the dark base and bac kground has th u!ur-'-l-r'-:'.
matic impact and the mare convipang illusion o @55
alsa the casicr of the rwo renderings to produce. Howevet,
boih ewamples are convinoing rendorings of glas -|.'|'-*-'.|-:'i-
hecause boch cxplaie the opoical principles in the creazinm
the vinuil iThE S a e, whach ig SERREAENI wilh I'I-'Jlll:l'.
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e spheie affers the renderer ?thhrrﬂﬂilnﬂl:iicwf-

h ':h":'T,.,- Though it is an Opague solid 18s re o

'J"“"?.'sllt 3 more cihcient than |!|"-“":"r':|:"'_':r"'H"FmEn ¢ .

{m:':ll‘nllu'l:llsﬂﬁ-u:-: of 4 chrome sphere 13 an almont periEs
5F. eire. -

in 1 its reflective
- ' 1i a¥ |:'|'l.'i."|-1|-'u- +4 within ifs T
peflecior which will refocl ¥ T =
rangc ins

bye base om which 1t 15 B RS
. th :ivd-.lcrﬁ:r glse lxght souree and the :|tr:n|:-IE.I|.!-1'|-:rI:|| -:::Lh
iuTII; -:T‘. pawnd it. Light syrking i1 will l‘-$ !hl_- I::Lﬁ-l.li._.t.,_._-r.
F: .ali-L'ﬂl:nl::'dLL-:.!Iﬂni.ll sl:rrl'.,-_::I'h. B Ol This,
i alkl : .
wer will see detailed images reflected

by the surface facing 10
i AL ERYR
the pencral direcrion of kis eve, He wall s¢e strang <
and even the smalle

gx change of valucs on the mrh“:I any
! AL n&d
Aecied object. Observatian af realaty will ml:'l-r”n-;:-.ml1;-|
I‘;m of separation is visiblc on 1ts sarkacs, e Irl-nl:.g.:runi-:-n
fr the renderer to bocake 15 an INE peTs pECTIve e
hecause he will need 11 to be able Lo COSIrust The sh
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case by the sphere.
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a0 A multi-sided cOfect
arm cclagar.

g %,
i g o (149} hias sach 17
A . \ \ ”"I_.Il_ﬂd_d"hi,_-ﬂw:h a5 an o<tARo 'I1:11- ghee maln-
- lll- i I Irulkn J.“l] COnEs, f!':'.'.-rlt I-
SED | el wath Sylnecny hat of dircetion betwec
OBSERVER — I dded object has poOsI & B 1 aof the actagon
| | yalijes of the ¥ams plancs : !
—— o i 7|.I.1l:'--I-I'I"'l:':"'-".I Ll '|:.lu'||'!||'||i'lf' s Fo G the |.1Eh'I Fiys.
| ure devermincd by the kocati
i
. L '{' 150 Flan of an octagon
. I-'l-.__ i mFLECTED L Y Al .th rmw
-.__-_-I-l & 1 :.".w:ﬂrﬂ-
= e ot
OBJECT . HERLLTED LIGHT RAY
___ T S - — =
. i
SERESTED UGHT S Sy
i B L s
- " . Ty
0BJEC Lo -
I o 8 e ?
T8 & wrmnig g § | I -H"-. o ~ 11' VEL LIGHT RAYS
B reer B *analian It the chasacter of the disconons seen im the peflecnent & T LHE | | Ry = RO '-:11-[;' Y
1 }"!ZI'"!-' |'l:|'||.'-..l!||--r'-.|1|-.rr-.' 1% ursderspood lll.-,.-|||:|."|-'!:!l'- i 1 ] '-I'I"l:l'-—l : e
pEsiSle B consruer images Froms rhe imaginalion oF o | ! L
'"'hI'i_l-'r'l which have ver es ke huaile ar manwfactured. Thi |.#|-|'|'LE|.T|'I-L'! LT RAT
distino advantage to che designer, soulpoor or armst
Students are advised to explore farther this aipect © #
refleciom bocause a gredt deal can be learned bross inlGEECE
ahscrvarion. Carefully taken phomopraphs can aho be 0 SPECTATOR : E
MO Oous assistance im chis as well as other arcas and 2 6cF A5 with other objects, the sop hogizamtal plane will be the B
renice file of phatographks of various abjects, maiefals a0 Bghtein walue and the plase seen in shade will bs the darkcst
Ecxiures I_||'||:|rJ different Lighring eandsuans will B wi value an the surface of the shjocg the shadow cast “".I'.hl:l
dispensable ce the serions stisdent. rrizania laie will be the Jdaekest vatue of all, The
| grousl 5 .
tagon shown has ikree wertical plancs an L'nr_l.'-: differemt
directians seen in light, asd ang im shade which isins anather
dicectinn, The theee vertical surfaces seen in kighe will
aprear a8 chroe differend values because, 1% the |-"I'-':'|"1"'E-":|"-"
shovws. (150}, the angle of incidence and refleciion at the
light rays is differens for cach of 1thede planes. Flane | will
reflect groee Tight eays in the direcion of the abserver's @ye
chan will any ol the ovher vertical plares and so wall have the
ligheest walue of the vertical planes.
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When rhas _|'|-'II1I.'I:.'l||: of ithe reflectinn of Lighs raps

applied o curved swrfaces, sisch as those of a oylado, o
= = " e I 't
roinforces the resules obiained usimg anly the prinogs

amnospheric cffcct. This diagram (151} shows thas e5eon

Il,EhI‘ raps rellected hack From che curved surface Sl BE O

et fowards the nhserver are rhivde from the anels w0

light, and the most efficient reflecrion is from thar part o935
susface nearst the obsorver, This basg peinopie of 550

reflectran can b dexy |.'||:-]1r-:| and uwed 0 i sl L1 e £
tive rempdernngs.

An imparcane area of rendering where an understanding
af reflecred light rays is essenizal for a corness sonal iniepe
patien i where all of the darfaces seen by che idserver ang =5
laghe. For example, the cabe in the aboveilluseration [1%2)
lacated o chae |||:|.|-|| strifes all Ehice surfaces soem B9 it
S REFVET

! - ke herizonral
liahe rays o such that t
mﬁrﬂdmﬁ:jmslgwu vakug, the vertical Ll.ilrl:J.li.l: n:
1"'='Hﬂ!'ll:”'ml:..: slighaly darkee and the ather vertica a1uh
e P ccause it tends ta reflect light rays away from the
faces Wesst

'|-..|_;|; e will bf:h;JJ:hcst salue of the three giarfaces SEem
: Wil ly
E!-'Ih: S Ve,

Sloping surfaces add a Eurther need far refinement of the
teeal relationships of the surfaces of objects. Lagically, a
soping varlace sz be 1 value samewhere bstween that on
2 horizomtal surface and that on a vertical surface wiven all
three ase seen together im light af I8 shade '|.'||.|.'. '.'_1|.l.;-: an a
sloping warface is directly relared co its anghe 0f m*:hn!-ll-::‘n-.
s that when it is alenost harizansal fis value wall be fairy
|IEI|1r As one end is progresasvely raised 1o bring the surfacc
closer ta 3 vertieal peanion its value will hecome pro
growively darker, This illestearion (153} shows thae when
the sloging sarfaces are relaced tonally to the veriwal sur
Bacey a sorom g illusan of a thied dimension can be achieved,

Light rays are reflected, at lesst ta saome degree, by almoss
every surface they strike aed even shade and shadow can be
affecred by reflecied lighs, Light reflocted from anker sur-
Faces on e ohyects that farm the :|-'..||:|i|.'-.llll-.'|r part gl -:__II:.I:IW.II;..
pect al a remdeving needs to be ensmidonsd very sarstully. in
the maarity of cascs its efecm should be modiSied rather
Hham exaggerated bocause L'n::r..J.uu:'-|.-|:|:|11r||.e'|:.||:|-.1:_|-.-.ru-.-|'
an abject and unncccsanly prevent the renderes with 4d-
-.im-.uu.'|1-|-|.-l-l-.-|11~




e direction sheald e b 2 example which depends to

: puagrated Wi : -
E 4 0 ol T AR '5-r| “ml. d,__ETpt: s am the iDMErpretaneT af refiected light to pro
: 'Ju““wmng“n#ﬂnul-sﬂ hows how a comsistent
. LiaeT [l u_ll|:.|'l_ blﬂ{k ': ) :
The “T:lﬂﬂ: :” |:|-'I"|1I"|'| ||-“:-'||_-|': h:g.b-!l_‘ll. Uﬂ‘ﬂllﬂh[{'ﬂ
woration oF ool igh Musian of
in rurn, ingensafy the iflusion of &
b shade areas -.‘hu::.: ::—n e acet In thatle an
T et DETW L v .
Y ' ' l;:u“““#i;idl;mﬁljdw- W Ehous |;.|'||l. d.r{frﬂllf_ﬂ 1% .'I.al'“:-
y much of the iliusion of & conwmeing third dimfuﬁ 1""“"
' - e o4t
wome of the details af the shape ﬂ"r'h-'!_'-"hl-':'-l"'""-""-' !
184 An explanati K - ¢ |.;|--|I|¢|,|ﬂri||:.£nlll1fl:||.-: fimished rendenmig.
mﬂfﬂ ruﬂﬂ&ng'nlir:“ ‘l' ‘I . " L ! : k [ . S’ = 156 A chagras &R :Eﬂ"-
bt hanging eaves of LAY R A S ey - LICHT R ::-F-ufl'ig#ﬂrﬂlﬂi'
g5, ik o FEITRTOR N milection which i3
e ST T R s .* respansbin fee & highint
: In spitc ot the danger from exraneont rellecrad laghi nd - b
lr': :""""I”"'"Ii'-'l'ﬂ l'_LII:rI: extnome cane when dealing w thit, there - - i\
b IEIELM IS WEDTT 0F A I.'II.' |.|.-.-|:|_‘| (21 1;]-.'1r||,| L .--..: REFACTTO |Jj.-||- =
r_|:|. rl.'l'-ll.'-:.'len:l IIEI“ "F"'F“il!_: shade and '-|'|.'-.|.|l.Llf'r:|| I|I.|u'::.:... 5:2. 1I;ll;n'l-..-: r.:. r "'-r T R
can be seen under the averhangang eaved of buiki=gs '|i1. Sl L AL .'.I
Bezause of ing locaian, rhe urderside of the oneiha el S
hl-f E.'-;|EI|:LI.-|.'-:] o be darker in value than che shaden iocass o0 i
El'l:-l‘“;l:::]q-:.l-:_::r ohservation shows thar such i3 g2t the cie The Enal aspecs of reflecred light ter e dealt with berc i
sha casr on the wall i a darker valws chan the thade the much misundervicad phenomenon kodown as the hagh:
on the uaderside of the overhang. The reazan for th reved: light (15&]. The haghlight i# eommon 00 albgecrs with reflec:
sal of the expected topal relationship is explaned m the id- sive sarfaces but is very teldom scen as ¢learly on objects
Eram, whach shiws that Ji|ﬂ'l| [AVE are reflleciod rfom the that kave man wirfaces, The ﬂi;“;,r.]m sherwd |'|I1-'-'|'1iH|'| ravs
ground plane ro the wall plane, incuding the part = can s1eike & iny area on an object's edpe, which will very el-
dow, but from barh the groand plane aml (b wall plare o ficienaly refloct them direcely hack to the ohservers eye, The
the underside of the eave overhasg. loes che updersade of th |'§'B1'l|||g.h! seen by the obuerver wauld be a line af intensely
taye overhang, mot the pam o the wall s -:hj.j-.:l.l.'.-.--.'i--|l"r light valoe ac the intersecnan of 1he veetical and haripooial
EEIVES MOrE rellected |IF|1'. FAYE 10 reflect badk phe RifE .!"'.'ﬂ.ﬁnl'ﬂh'“r""“iun“ the best source of mbormAarioa and
tioin af the ohserver This causes the umdonide of the £2ve 1 if highlights are applied with understanding and exercme
be the lighter valwe, The light rays releczed fram the eave gare they can be of considerable valuc a3 renderifip.
overhang back towards the observer ase nat shown, BUs However, they can be untartunate Aisrractions if they are
not properly understcod and used.
155 A moipbyr o0 Dhock. 18T A cylinsiar wilh Simpe
righisgnios mhowt

Whilst the example m this illusgeatian & & simple onc

[157), it sbrws that ons hnslulth gam ocour an a wvertical
curved refoctive warface an arusther, the very strang hagh:
ligh, a4 1< inbrrsecuan of the vertical and rhe hononial

wartaces.
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blem of dealing with § ¢ things seen
With 2 o _ aep s much @ pre Fliakny with the effect of things
Beneral understanding af 4 ol buat AENET & o o s surfaces.
5 possible vo exren 1= [T B andilor neflect widhe varnety
Xtend one's Leid a2 throaxgh 108 indowes present '
e &5 ¥nowledpe b o ; 2 o ghaws that windoyws P | FoMme
:r]J.IF. = | |-_|J :c."run_-:- |: .I i I‘-'il ¥ -_".;r:l: 1Fe umn"nm 3 I'.r_l:lrn |_'||_'||;Ii-I}E'"'I 5Dm= 1|:||:|k 1'-3'1:1
: i : =+ b IEUANY 3 Pramec . © .
terial with highly reflectiva syt 3 taniparey of effects when <28 T 1 seen through and some :
el UrRIces whick qn b L. gome are £a%l fe of
I!-r'-..|'|.|_|-|_|_r|||7.l_I and ir ¢ - |'|'| i 1R Can Be godged ||!'|-I.Ih. dirk; #¥0 Hke CRETICY s Lafme arc a Mixcua b
2 h il PSSt kce breatrmenss « o a ' n]njlklly
Smooth, ribbed ar texpured | e e “Ei:’r'l':":“d visual penetration, whibe mh::::::;_n .
- = K RS o b d :
?_'-'"i:“;":l here is for window 5, WHhere ir is usys L. A LJl.'iu-:'rslrri all or same of these HF:'“:"[' Thl:j.t-l.'-ﬂ if the basic
soet, transparent and colourless, Becsuse glyps bo - complex, bat any canfusion can be clumi
2 - r B (L S
smooth surfaces which are highly reflactive. reader principles a understood.

CRE

s
e e s
_ NN

B T | j_:ﬂ'l-

wilh
.-g.;.umn wigual porrabon
and'or rafiachion

1%k



1358 Flan of an obdervar
Doy N8 2hed of glask

180 Ax the angle Babaeen
e cermire e of 51SE0N AN
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DR At 5 reed L

Far exan ole. when the ol

1
r
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L TG TEROE AN le=s 50 The S8t ace o
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visual pEmemraEon 1159
I

between the centre line of vis

SECESARES . YWIETEA] pEnetrabicr lza decrea
e B e [
ing abblicy of the glass surface inereases, S

will show that a very small angle will res
.'|_'|'||_'._.' B L

A% Wit pract cally every aqapLsct of g
carions, the ighnng condinons are ol pi

what 1t seen when lisoking a1 plass in windos

ent HEhing oon lirions windows will prowde 10

with a vanery of differend visaal messages,

151 Looking Ko &

poTtrdy when rendcr arttaa iy ilhamingl il FeeT

i __leaw ApnidIELOETS B2
Parhaps thc i peest &l = ; FE ciuiside 1T al raghd
i

[
o5 i
=i . |||||||_'r'|'l_'l' 15 I'."I‘I'II" [
- | 44 AfE W 1l = Ehe 0% "M ||1-_-:.||-. g l=
"'.-tii' i room at naght (1615 Uinder these comddinm
I n "

b rransparcil, s the
glass in the windaw will Ii,::,::':;_:i._l'r .|';J|-.T|1I-.-|l.|u.|':l-: Fen
I?Jn:.]w'ﬁ'mltiu:-":!LI-I:I:'.J:-. would normally be "'hF-.h:r-:.!,- i
;‘-'”ﬁ:" the ohserver and the ingerior of l..l'f '--::l_llrlrl_;n._'l_m_
ig nio Jogical reason 1or the |'-|J"'l'.ll'::'-' U.I o II.I -
Mo 1B PrEFens<t 1k augamatically ""'-"'"FLI-J: e

gl s ceoconing applies when the obgorver &
inside a moam loaking o (] :
.'_|.|'|'| ? .:i_'unlil'lltll.'l'- pranspanent Il.||l.‘| = R
rather chan hy 1uatsaTson,

bipcatcd

L 1. Apain, ths
3 wWAT o (Hi2). AR
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Linless affecred by reflectinns, 4 wingow w laak daieT

than the wall in which 1z 15 ciruared. even if the wall i in
shade or shadow Winsows n wealls which are socn (N ssdaE
ar shadow allow greacer visual penetration than those i

Ty e ]

walls seen in full sunlight {163). A wallin sunlight re
en

FTare |_-|.:.i'|: FaN® |:|'..|||-.|r-|:|.-|-.lu-.|r|;r s ek, 20 thdl =

trast berween the sunbit wall and the wincaw wi b W)
great and the wandow will appear 1o be almost hlack. |hrk®
probably the mose commanly seen conditsan, €4
areas shere the majonty o higildirgs are of 2
seale. The reason for this very dark appearamc &

desw area is that the miernos of the roaim bachimid the “:r:'ll.":
is much darker than the aatside sall seen |r|-||::|I|n!'||. Lt

!hr-l-r-.'ﬁ-nd:rlnm ':l"ll-' il I!h-l'l'.':.'l'Jijll-l"l'l'-'-"" -.I||.'||||:I' pLT
mure o accommadate the brightdy I afrea and  cheres
redgces is abaliry 1 see irer the darkened inderr. ]
I ehe Wi mborw 1% #06N when the weall i in shade or oy A
ghé ExtEroT arud inigrior Lighting coadiians are much (05!
ey each ather, contrash 1% preatly reduord and it & “.'"'.-I: Il:.l-l
F-l.'ll-l'll'nl!l-' '-J'lud":r"lhl:' FOHEIT ]-||_-|||n|i it WROW, A wiand

cocn in shade or shadaw will e alightly darker than the wall

oy

w1 MEY B0
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-.Jl' LH

{ the WY

I -::l--TI."'I_ i
|'§ L
:

T TE

kigt the difference is not pearly as dramatc as when the wall

th LB :.|.|.1'||i|I,|"|1.

It asould be poimed oat thal ihe bamc :‘-rl-‘l'll-'ig"h."'l lkus
srated 1o discussed here are not ntended as an inflexable
set of rules for rendering all wandows under all conditions.
They are a starting poin whach. if combined with miormed
observation, should enmable windows undor any cealisric
eanditians to be remdered in 2 bchicvable way-

Two special et qf condatemns A7€ N vt exXamanitg
{164} The first is wherc a shadoew falls on part of & wingdow

b rest of which is in sunlight, The shadow ai ghe glass will
al L prcater wigual PENCIT X UHRD ot that aced, which wall
ilerefare appear 4% 3 slightly highacr wilue than the anga 1B

The sccond of these special condinan is the window fix=
ted with cartaios or PN - Bere ause thio windhw 15 seeel i
full wunkight the dhndows of the wimibaw membes play an

i parrant riske in this rendenfii The cactains of drapes are
1I:i.'_;l||_-;|,!| fis any wiker [HpAfLc pliflage =Eamn i ---Ir'-|I|.'].'|| andd im

all ather aspects 1his rendering follews the principhes slis-
cassed previaualy.
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Ep . ar N s 3 aly; 1
P &t the l.-._lrl_.;]._l."_._I of & muyl; : dmple, 1 I._.L_I_“_I” fi‘ i
AsLiry e

reticcred in the pier building izg
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C 10 e T
lerors wherpe ....._"1'1 F‘;“ r!"_"-'-s.-"- ihe glang i 'I'J.!.l:"
A =s EHCAT AR . * UK Wiy

Ebcrar 1« artificially [ic 08 wil| he EVER fryri, |—'l;_:

' I 16i- Arcther sagram of &0
i i Nl illustrated im the dia 184
Evidense confiemirg the |:I|:|.I11E|p-'|-pli ]i.ll'buildm-pljunmi s
v musch mode easaly sean 1N Very uh:li:u.. e Bt kg
aliog of the highs shown. Neverhelss, i S, g
in the r wandows of this bualding
“rzl’l-:ﬂumiﬁﬂ&rhuﬁum gradually disappear 23 h mm‘ﬁg
furthes back fram the butlding. Of pourse & |_-:r|-ﬂ=r|_r|i: ll:nJlla:
never ke attempited fram such a ckose wanan O
1 det “'I-l-'l'i |.I1rl."I:|= -
“-ltlﬂlﬂﬁu;ipctir;q:ﬁﬁ vigw of the “ﬁﬂkhmlhlﬁuﬁjl;
fance I:h'-['l'lm H h#thlﬂhEl:“di':[qfunk?:hszhL he con-
ke incpeased until the whole o _ :
uhlwﬂ withim the aobserve s curse of humnuﬁ?u-:lrrﬂ:_wli
du:.;ﬂﬂmn byrete B b-uib.'.l:.:ﬁ "dulllren.-hu;ll‘?pﬂﬂﬂl:im
jcpms, allow frE A
iEhJﬁﬂ?ﬂnﬂTﬂd 3 abmost 1oral eliminatiod of sky

reflection From them (166).

divjamEe W
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Rendaring lealther, 1arics ard I}
A renvdering of an obgect such as
ap acoirate perspochive
pretation to show the
l'.l'|1I|'I|'I.'-'I|.!||.-r|:.', swch

1] thet

The chair has boom £t up
drawing objccts IR persprchve
ing” the objec 1n a coptaiming

:-.-.-nul:i.1i1rl.l'-:-rrl1.'|rll:-ll i by

dr,|-.-|.|n|.'_ aind a {GalncLs
-||'|:||:|-: .1:'|||. -I-|||||I
2% leacher oe fabric, i order 1 CONTLY

F1ada) This cirstkls of §
hox which is draa® i e

gt CEnBNrK]S
4 Chaat cheaald b aved o

g poqial b

Id also shons (1.1 I.r-l-I
J

|..|'|i.' = II.'lI i-

ERIEE the ‘B :'|1|'.|1I-.|:. -' ]

[ d = |

spective and, by using dimensoes fram the orihoirapht
pragection, she anwantcd pasts of ihe hay ane removed 1
leave the requided chair shape,

When the prmpective
light senarce 18 chowen and the 1

drawing od 1hs chair s compheted, 3
sdow shapes conytractsds

pogether with the light and shade patcrm and the lane o2 0
aration. When all af thewe ane <

ready

fo femdering in Ay Fequirs

anpheted the drawing 1
| adizim o cechnsgue

ke “snfer’ ook of the kboe-om gred chair 18 mainly
I-"'-'_':ﬂ”'": ot the reduced onmirast bepween ihe tanes and the
eliminatian of eeflecred hughlights, eogether with a rendesmg
technsque that helps 1o sugzgest the weave o characres of the
Fabaec {191). Comparc this refbes” loenk of the fabase with
the ‘hardor ook of the leathe covered chair. Bogh of chese
chaies are covered wn dark maenal, which makes st COMA-
paratively easy oo prosluce a fairly dramatd revulE.

The same chair povered with lighter versons od ihe Sme
miaterials presems a iaghdy nvre diffciils probiem, brcause
thee ligheer pnmwes do not allow che penderes bo wark with the
same large range of vabees. These lightes materials do nol
abier the texrure o the illision of 1 third dimenasan ban are
remdered usimp higher fonch and rediscrd comrasts (1320

152 Lightai L
faluics @red Eathe L
Chuard.
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Froum [|'||.':-|:' [ J-l:'-r 2% iE &an be s$cen shan terert |[1hns
TEXTArcs and l.'I'IIIII.I s Can B¢ produced v deees Telilhn
» - - A " = 4

EE 'il'll' sEANE Ol tihe chair and che 1l S ol & eherd difree
siom, Expoossing the shape of the e83ar is fundasmenr

successful rendering. The basic ranal pattern will el arel;
pel

ITTEHPECTIVE of the chair's calou; ar bexcure. bor wall be
m'."ljl!ll.'ll gy r|'.-r |::-F'I= ||! .u:l'|||||||||.rr:|-l :.I"'.'.' e __: ArS30er ol
ehe |5F'.|'ll'||-.-|l:l'_!-' 1% identifed if cn he reproduced witl
unddue difhculey (193),

H -
_I:-rlr [ ﬂ:i
T il T
wh BFT Py L

ifid lesther oF vinyl upholuery 195 & sacton of leaihe

: . fah
S0 far omly fabric ae b ity o labee

sired ched over 1he cosnosars of 2 chair bave boon Sondde red

Both of chese types of matenal have sasy other uvses; up-
bnlseery leather, fos ex J'II|'|'.'. inctead of Being sererched
BINET |_I|r DO Ears ﬁr1h¢ ..'|1.1|r. I'I".!'_:.ll hl.' u-.-:lj IS SOEr I""'-'.-
cushiond greang a sofrer, ‘sarim’ look. This ‘com fmahle

Ik |5 suggeseed by changing the hagd, precies edges and che
crenly _|.'|r.|.J|:..'| tosen. [nstead, sofer .;._1;.:-..1rr.'||:|'.'-r|.d|] with
masre Howing limes and the siarfaces are broken up o repee

seel light and shade on an uneven surfass {124],

Informed observanon of ihe chasacter of & n|.1lr_r|1. i af
appraximately egual imporiance 1a knnwledge of I'I-EI|'-=""-
prncplcs whim peehuasg Texnanes in :i.'ﬂlulﬁ"'-_-'.'l- Unless
chis mee characier i3 acoaratcly saneweed, satisfacory retals

can seldam ke nbexined in a rendotisgg ierespecoive af the
medium or technigoe

Leather and wenvl, whecher used foe ¢lothing or <hairs,
aill perain choir charasterstic dedferences from fabeic. Theo
three detanls imdicaee the diflerene I-'I'IJ”'-"'-'“'"“I"'"'""':Jr""'
of leaibser aml Fahric when nscd for clothes (195, The &z
Ill:'r. EI.'"I:H:".‘I‘.- wrrﬂ:r |:|r |I||_- ||_-J'.|1rr 1% |.":III|.I.I'-|.':IJ L -h Ih:
ilier! woven book of the two Fabnoe, which 29¢ mdl refloc-

trve {3 the Lame Segrec.
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by ol
(Al 1B 3 More specialized earpet sextures can be prodused by Gl
ful akservation and same pmielligeat experimentation. Fof
i 1o ke mudﬂ-_'-nggr'pﬂr carpet Lhiwn here | 19K] husa
198 Carpel textures Anather area where the character of a trxngme needs Ca0E- I:':-Imi“r_ haracter which is 2 liole mere T
ul abservation 1s Hoor covenings. I pamenlar, canpets need wery "'h":"'""l'_l":l:::;ir_lrm
special arcennon if good reprevencoanosd age 1o he made i pee=duie tham the 8
IRCETIOE r|,-n|.1|-r|.='||::-. Three ditterent waeiul 1exi AT | o
: 16 Carpet and S
demonstrared (196), all of which use wmlar pechraques 1
produce different belicvable casper rexures
T'|'|¢5-: CAMPECT TCEIares are |'l|-.l|]-;-.':l.'. withy Bredtand habl : g :
ceamn usang a 1-1|!'IIF|'|=-|'I-'I|:|' as o guide. Example "A° 15 2 - =C —r—

series af "u's stmung Il.l|.'l.':|'n'.'ll conaiscy of shoer verncal or
- LN} I I »um
nedr vernical lEnes, while "L comsises of sinngs of # ; all e

in more of less continuous lines. :"-'f'-r'*-"-"_'- e ehih cue | ."_ ; AR
achicved by varying the spacing berween the hinet 15 nooo st -
ary and thes variation can also be used in conundnion wi 2 - -
redsction or an increase in the densiry ol the liney SRR '
:rr]"_n T i‘lrl'H'Iﬂi:-l!' n 4|r|||:r-.|'l|1-:rll. -rr.rL".:[. r]I: 'J':-'Ill'- .-all-u'-ﬂ
limes is akio used to poruray darker or lsghter tasss 0l IRCK The dafference between :J;Fi-;:dm?.l::-ﬁ:- #':'rilln'l-:-ul:ll:rﬁ.:r:'l;-
1 i
ERER I e aracier o the wo macrils and expeesing
thosc differences in the rendensg. This simple ”'::"T"':_:t
(199 demonatrates the difference in characger besweem she
RR F-'?'i::%___l rean-rellectve caepet and the nefleaive foscer g1les. -”"“*-“E
% '%F:ﬂ - many oibsr oar goverings of dalferent matevials E"""
1 I-'- ‘nnj!'ﬂ;-_':‘-'-. i LA, baxt a5 modk &re either |1|.:-u'|-|:_|_'ﬁ.'-!r||.i! I:Irli‘ s mf
T SR they can be reproduced in a rendering fairly cxly if 182 tex
"L:El'r A A rure™s characrer is accuragly assciaed. Whilsl fcsar t-t:ﬂ'l-lli'lﬂ
i;"_:'l: HF.;;&';."‘I_EF% i e tme Lt T “F"rﬁ:l"": beciiaie of the [2rgc ?:rl::r:d:l.:-l.ld ]
|E'Eﬂ"l:l-"'l-.";"i b nvolved, they are amoeg the camesl ExLares 0o ) i
T 1j:.ﬂ'--h :':I-.':'-'.' =k t:'ﬂl:f h el |u'|IH_Ir|Jn:|b rmuﬂﬂr::;;rﬂﬁf;l!:?:lr:lh
have been examisrd in detal, Buf 3 SUMLE
& be produced B found un the Hﬂuﬂ-ﬁﬂi"“d'“nﬂmrﬂ:lm‘: !I-T-:.::nﬁhm
Shadicres 2w m (s CATPEE BEATUIES 38 T 0o ) nn Fram this section on rendeeiag feusures i o b A0E AT
introducing an imermediate lne e 1|-.“;"|I|:‘:I!'-" ghawd bt dasely they are idengified with value and |'::l-'a“ 1-F:r_|- s
B b e e e e
§ oy nd WITRE a whichl B Frapr k3 B
vtor o e esmaparn gualty of e ot UGCT 4 g Bl e the valie o
comaistent with realary 3 ey usebal Bl garciully conerolled, i

F'Ili1'=5“"’r"-""""h":h'“"hu'rd' bus they arc ¥ inereased oonsiderably, Though impestant, neitier a (o

' : efully construcied ealour
[ e LA, T':fﬂ" didwm Fﬁﬂﬂ'“ rHaf l.'-‘JI B
FM”I L harmo ny can aehieve the flovion of 2 ghird dimorsin ifi 3

rerudering unleis the walugs are coi recty inperpreted.
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Dinystransgler and el adhesve pabanials

Ihe mmiroductsan af dry-teansior mal nal 1 the %614 17
e sl [-aglhiEtive screen i B '.|.'.-|--.'.lr|:-.-| |"--|I|.:|1l. ahawai a
revarlioion which had enormoas pmpacian the wisnle held of
.',l-l|.'-"-lu'- M WET |.'.r|.;r mgmbeei 0 Iy a0 10 different svacE
and eoloury, svmbaols, trees, poaple, cam and tracks, [nod,
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['he noxi cXEfCise shimahd b l'l:"'l"l‘-'""l'l-"I'--!:E"I-II".I"FF'Er and
mears cumplex shapes such as this eur hlock (209). The rea
s Boor nsing & eue Block is 1o help students 1o build a beoer
underseanding of the illasion of the third dimeenasan 1 Dao-
dimensional representations, IF seudents begin the projed
with a salid block and have to cst and remove parts, the
necessity of thowang wikat s lele gives them a much beeter
ks f the realiny of the walids and spaces beng reproseneed.

Remember that fime spent on the ?“F‘JTJ':i'“"“rJ draw:
IR fr rgr,:l.:ng‘._s iv mever wakled brocause an accurats pee-
wpective drawing. Correc shadow pdojeciion, 3 carehally
identified line of separation and correctly sdentihied light
and vhade are Gaenbtial 1o & i rendenmg. Wichout thik
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reality.
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ledge of the hasi prANCIpies and -.||_--.'|_'-|F-r.-| shkalls the
-.'I-:'.||.'||i.'r inr ArFlasL 15 e |.'r|:'|:.' |:|||:||.-|| in Any =xdcnspl Lo
EOTVETRS I||l.' ghgerver af the r-'.1||'.:.- af the -'-|15-'-'I'-. X YVIZWh
depieecd.




. | e ks
T||--|.'.-..|. |.:r|..'||':'5||||'.llrJ" '-II'-"'-'."":'" af @ steam koo s

.11_'-"--'.|1-‘|'.hn.lll|.-.|"- she [ocomakive @oos exask 1E "'.L-'"I'II':I L
.I-:-..-.l.b'.e po gee this view 1l ir, Any abject 1f rl-J.ll':'... TaLs '.F.EIL-
pve of the viowing powisn, Wil e oeer '“Fr"EFd| i
perspective, Though this drawing is only an :-I-Irulu:-|_| [ dlaa-
gram shomang actual n:en'--_.lrrel proportions} in which no
ocrspective principhes have been used, the addition of ren-
dering has inrrsduced a powerful ilusion af a three:
Adimensionil |:|_-j|||:!.' 1o show the comative 19 ,||,:|l|'.1l'|l:.1|.'.-.'
Soch drawings can be very cifective in conveying acousite
informaizon dboul abjecrs while also '--!||.".'.|I1|.' that the
obscets have theee-dimensiang, witha .'|.'I'|If1||!.' showing
ehems affecred by perspecinve.
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seen, in this examphe the lacerdd poi
ter 2 cortain distance, hecause 850
will gradually disappear fram view.
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‘When the three men are placed at different distances irom
the observer, the third opocal law which comerns dimanu-
tian is apparens (234}, This law stares thar obgeces of the
same size will appear smaller as ibe distance increases. The
ehree men are the same dize, 30 & the distance inceeases the
arre o the man portraved is decreased. Dimensron can also
be identified in the receding lines where the spaces between
thesc himes appear o diminish as the distance increases, The
Eﬂmﬂh‘ﬂiﬁ; of the laberal pavement [oims can be de-
scribed 4 the dumimishing of the spaces between the lateral
binck as che distanee increases. With the introducton of
dimisuzon the illssion of the thind dimension is further
réimloeoed.

e abstiuild e masred at this poane thar che the
bovm carcluly placed so that the frant Sne o elacs e
tecond. Hy imreducing overlapping, though techmically ig ix
not a basic aptical law, the ilusion of the chird dimension is
ekl {l:lﬂlld:l:'ril.blj'. The ﬂll:l-tll:j.l tr_|H.||: nl:mtrlgpmg %
that far something o be in frane of something elie there
miail be space or depeh berween the rwn,
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AP rEAne riale in draweng and painkiig I. . -.
and shadow are introduced, the allusen &3 il
ghoin is considerably increased (2335 I"“:I..'
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Eram this ssmple exercise, it can be seen that the '“lg"'im"
afthe (kird dimenssn is p:rnlur-:d_h:.--|I-._r|||[¢r:u:|1|:-r| ﬂﬂ';:":
vergence, foresharrening, diminution, light, shade an s
dovw, atmrospheric effect and overlapping. If ':""d”“m B
and skill are apphied 1o the use 1I! these |'."|'|.-:nL!.'l| aspels 16 @
drawing or painting the resalc will be greatly improved.

Examples of mendelings

The follewing examples cover a vanety af subjects, all of
which rely to a greater or besser exeent on the knowledge of
the basic principles and skills descassed in this book,
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Poriraiiung

Ibiis remdering af the 1are Richard Buarron (241 relies on che
safsc tochnique and applicanen of the aptical pringpis a3
the previvas illusiration. $Stronger conteasts have been used
Edl r!lllj'.llll.' a marc dramakze el

IThie postrayad of simgse Charles Arnavoar (141 was ren-
'-'I=.‘I'|I |I'-"'F LONEFasrs -.|-|||. i bS ESEE 1N -.Il'.- OV HELS LA
ampde. Ay commalling 1Be COMIasss in the drawing wishen
the baxic opfical laws almost any desired effect can b
achieved. Thas comteal of contrais is similar 10 the pho
Iceraprher’s comtral af the Bghongof a aibpect and the pral
ing af a photograph. The resderer can conmtral the lighting
condrtens frem harsh, reuling in ‘hegh key” drawings [ek
those of Richard Burnon and Chatles Aznavesr, [0 a soirer
lighting comsdisien sesulting 1in a ‘low key' draswiang fisch
the wall dexail. or any dedired vanarior hriwrern thes
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' ipple
: ] sced with a stepp
,_-_...:-.plr-:ul’&h-: ;E:;::;f.:::..ah as this rely very stronply
s, LA

i § laws and baskc rendenng ghills

l.l;J [ a R
mhtr:mlrd&fdu;;t;cinwi;rr: cases distoered and/or exagEer
W ars =

: | effect. This
sl three-dimenseona \
sk 1I-ﬁ4l'|a.i-:-.ru and rendering skills can be dis-

ni that opsic fak
:ljﬂﬂe-rjll:".-:luld nut b= misprdersiood of e as an excl

1 alid picnare-making Proeesses. Hasic |:-!'|-n-
Iuml,llf‘.-;l}::s -t.'InPl'l-r evtenibed of distosted B .1.-|.;'|1|.t'. E.E_
- wired result paly iE it 15 dome with wmnd-:uh-‘!:- |_.=:r|: At
rT:p{r compenaations are made. Many great ““H"'J'.II:.":;'IT;
Irl-:l- hreak the nales Frequently and with very sudcesshu
revales, bug what 15 nat s0 abvious ane the -.l.|||_'|p¢m..|.|_|.;.£.5
by mnakoe for these apparently broken rules. It vy naky
oy beeak rules Bn art, graphics and design, because the rules
= e Rally undersznod before they can be mterfered with
R if a successful resuln is expected. |

The possibalities for developmenl af this type of rensenng
1z wirraally coudlcss | 246], but all o IE"I:F'”“'-"F'IL"I'I]IEI.'I}'.HE'

in this book arc just a3 essential in thas type of work asin any
T

= L

Style, which is an important aspest of drawing, rendering
and pdimiing, 1+ part af ibhe arisl’ s o7 |.‘||--.I|_l.|1|:r"- IWICRTILY.
Tk Thawies and Hredson Ene :.l[]l_l,!'l.]l'.'l'r..' af the Arts_cdired
by the lare Sir Herbert Reasd, stabes that "Stvle s tho Germ for
the muammnes of execution 1 wrILg, pannong, cic. as
'1'|'-|'-'|'=l'|-l.'l.'.|l:-|:|'||u|4-'_,l:|.l rmakbcr (=1 1E4 l:||:||:,.|||i.|!.'||:il:ll'l [i.2., Farm]s (2]
The comsmon characteristics of the arts in a given period =
%ol Lowiis X1V = or of 2 schood or movcment,” I s im parrtank
I unclersrand thas '|.1:|'||; 1% e le |1||.|.-:|,:I-|;|:||]l:|'.l of meshism or
||:".:|1I'II..:|'.||: I dither words, '||.:|'|I.' is U2 individisal way an
Artist of l.‘|rli.|.l|l;|||:| uies fhevalid |;'.r|||._i|;|||,-l..||1|| red] developed
wkilly fo express himsdll in a way which makes has wosk
anique, & lack of individual syle buile on valsd principles
and real l]l:-.-:|l.|||-|:|| skills tends b make F-:l.-|'l|-.' wAOHTRIF i
art and |||.'l.||.:_|| imia lictle mare than haman photocophers.
Pethiaps the besr way o gain an underscanding -:||!11|'||.' am
Portance of itylc 1o the artist ox |J|.'-.||.',|'.-:|: 15 0o Exanmying the
l|r.1'.'.'ll1|;|_-..||-'! e maviery in dhilerent areas of &t and desagn
In the growp of drawings thas fellows each amist or
designer i an individual and thowgh in some cases their sab-
jects are aimilas, esck Bas made a drawing in has ar her ommn
i i vicbasl style. I is this sovle which makss an artist's work
|||||7.-:|].'.J.'.|."::.' 1l:l.l.l|.;|||:.-.|l|l.'. becawss cach has as individual
way af exprewsing his or her sdeas. When this is 1dded vo the
obvicas exhibiced knowlsdge of the basic principles af cam.
manicating with graphaes and ehe umdnaahied masker Cfals

symanibap in the ¢hoden medium, cach wook 13 righaly
wlengifed ax that af 8 masker.
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imal Shatemenl .
r.""'i b repeating the kasic philosophy developed i Ihi
:.'.1.'“ “wlﬁ -.'-Ful'his hank which is thar * Graphies 1 4 MR H
Finnatlg T be wahd it musT commune
e arinn and thorchore, b be
"'.U" n:ulf:r::}:-:'lruhly Folbows that praphads e '-|_|"-""" 1 oodm-
= fLf s lae will be ._-|||.:-||:||_|||.||.'|||:. ANy
mon kamgua e, otherwise i Villk SETRAT S
sradent :||||'i|1l a4 sCrlouF desiee bo achseve a I-"lllgl.hh '-‘-'I-"'-I:
excellence i ar, g ‘-I"I":"" d.::.|:.-_1| or |.'-|II_IIII.|.I_I'.l|.'- TIIIII.I:; T
prepd red B acoeps the r'lif-'l_'-:h"'-ll-""""' oy ot 'l-j r“I. I 1
I'-.||'||:|-'ll'l"-'fﬂ'--'|| ||r|I'|i.'||'l|l:!- of hbcrasy in F-'.:l:l:-ll.‘ll -.-'-I:".I'IIJIIII
caring, He or she muss kam 1o sec and interpret whatis "‘_I:'
im an effoctive way. pams o the maternal incladed ,:r' I .I-':
snroducan 1o basse remdering has boen deals 'i""l" L0ty
|,|-;,_.||:_- apd ir iz acknowledged that there s 4 I"ir_'::” g :f"'.'r':_
Befaipe advanced aspecis of the subect <am Be af amy real
value, the princi phes must be learmt and understood, becausc
anly then is it possible to begin drawing what you sec =
|.l.':l.':. v dee il ;
Kendering is a very large and complea subjecs whach
requircs a greeat deal af sudy and practice betare I-.:_::h
quality pesules cam be sckneved. It cannat be II'|'||-"':J"":"':':| L0
alften that there 18 na substitute for valud ko ledge, real
developed skills and acoumulaced experiense a5 the hasis for
COMPSIECE 1IN 2, graphics and 'I""'I"-"': A study of the his
sory of Western art shows that all af the grest armss arsl
desigmers have exhibited owtstanding knowbedge, skalls to
virmoso crafsmandhip levels and a hifetime of expenende,
all of which are evident im sheir matuse works.






